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Dynamos, &c. ‘continu i): Electrical (continued) : Electrical Petents (con'ivued): 


in Northern Colorado Power Co.'s Station, IX., 
No. 7 

for Nyassaland Power Scheme, 376 

Oerlikon, The, 263, 565 

at the Packard Motor Car Co.'s Works, 912 

Patents, New, see ELECTRICAL PATENTS 

Peebles Poly phase Induction Motors, 501 

iu the Peerless Electric Co.'s Stations, 415 

Petrol-Electrie Motors, 325, 589 

in Phelps’ Publishing Co.'s Building, 157 

Phoenix, The, XI., No. 5 

Pressure, Change over, 631, 656 

for Rail-less Trolley System, 449 

Railway Classification, Rates for, 252 

Rapid-running Motors, 702 

Rating and Taxing of Motors, 99 

Kepulsion Motor, The, 791 

Rotary Converters, Six-phase v. Three-phase, 272 

in Savoy Generating Stations, 367 

Scott-Mountain, The, 821 

Sheep Shearing, 620 

Single-phase, 486, 593, 715, 809 

Squirrel Cage Rotor, Failure to Start of, 196 

for Steel Mills, 635 

at the Stepney New Generating Station, 628 

for Tasmanian Power Scheme, 556 

Testing of, J. W. Rogers, 728 

Three-phase Induction Motor for Cage Winding, 
134 

for Train Lighting, 539, 653 

Turbo-Generators, 796, 560 

at Twickenham Electricity Works, 608 

for Use on Ships, 328, 334, 728, 503 

on Warships, 728 

Watson, S. J., Remarks on Motors, &c., 
sidential Address, 609 

Westinghouse Three-phase Alternators, 515 

When to Instal a Generating Plant, 486 

Worm Gearing for Electric Motors, 511 

for Yakima Valley Irrigation Works, 296 


Earthing Middle Wire of 460-230 Volt Three 
Wire System, 302 


in Pre- 


Loans, Anticipating, 525 

Locomotives, 63, 114, 381, 420, 605, 701, 717, 733, 
819, 921 

Machinery, Assessment of, 491 

Machinery in Finland, 245 

Machinery, Insurance of, 390 

Machinery in Mexico, 359 

Machinery in Portugal, Trade in, 97 

Machinery tor the ‘Transvaal, 200 

Nuvvy, 349 

Operation of Textile Factories, H. W. Wilson, 117 

Organ Blowing Equipments, 592, 795 

Patents, see ELECTRICAL PATENTS 

Plant at Durham Mines, 527 

Plant in italy, 98, 925 

Plant, A Non-attendance, 149 

Production of Diamonds, 753 

Production of Nitrous Compounds, 719 

Projects tor 1910. 159. 786 

Power for Light and Tramways, W. M. Rogerson, 
603 

Poser Scheme for Trowood, Victoria, Shelving of, 
366 

Power signalling, 406 

Power in Steel Plants, R. Tschentsclier, 450 

Productions at the Physical society 8 Exhibition, 
R47 

Properties of Flame, The, Prof. H. A. Wilson, 142 

Propulsion of Ships, see " Electricity on Мир” 

Prosperity and Copper, 205 

Pumps, VIII. and 1 X. No. 7, 225, 230, 245, 263, 
315, 342, 357, 396, 431, 434, 461, 472, 499, 541, 
557. 507, 701, 713, 821, 561, 895 

Punkah (The Bandy), XIV. No. 5 

Pyrometer, The, F. H. Davies, 369 

Reduction of Iron Ore, J. W. Richards, 147, 870 

Refrigeration for Butchers’ Shops, 215 

Shipments, Resonance, 781 ; Concession for, 586 

Shock, Schafer’s Method of Resuscitation from, 
520 

Shot Firing, 861 

Showroom at Putnev, 726 

Signalling, 150, 159, 208, 406, 418, 430, 546, 691 
725, 720, 798, 828, 904 

Signa, 414, 795 


Counters, M. S. Conner, 902 

Cranes -A. E. (i., Berlin, 381; A. E. G. Berlin, 
451; J. Marshall, J. Fleming & R. Anderson, 
4*1; E. M Holme, 522; Maschinen und 
Datnniptkesseltabrik. 6uilleaume. Werke, 561 

Cutouts, E. Weekmiar, 875 

Distribution Systems General Electrical Co. 
(US AD, 204 ; J. S. Peck, 241 ; Dr. S. . nen- 
berner & C. Gossen, 282; B. T.H. Со & К. B. 
Wedmore, 442; J. N. Beck, 835; R. T. H. Co., 
901 

Divers, Telephone and Light Equipment for, 929 

гаинин Manholes of Electric Circuit Systema, 
O. Livingston & AL J. Smith, 773 

Drilling: Machines, Siemens bros, Dynamo Works, 
4x2 

Driving Gear, G. F. €. Pollet, 361 

Dvnamometer, A E. SN. Craig & Acer, Ltd.. 204 

Dynamos and Motor Lancashire: Dynamo & 
Motor Co. & R. N. Мере, 166: A. H. 
Midgley & СЄ. A. Vandewell, 167; N. W. 
Storer, 167; General Electric Co. (USAS, 
167; M. Hartenheiun, 168: Akt Brown- 
Boveri, 203 NieniensSNeliuckertwerke, 241: 
Johnson Lundell Eleetrie Traction Со. & W. А. 
Prive, 241; A. E.G., Berlin, 241; A. C. King, 
Wwe, 241: REH. Co., 281, D. Timar & C. 
von Dreger, 281; A. E. 6, Berlin, 321: 
Siemens-Schuckertwerke, 460, P. L. R. Fraser 
& the Tudor Accumulator Co., 461; W. A. 
Trier, 362; B. T.H. Co., 400 ; H. Leitner, 401; 
Siemens Bros, 401; Hon. €. A. & G. L. 
Parsons & Hon. C. A. Parsons & А. H. Law, 
401 ; . E. Co. (. S. A.). 402; H. E. Dav, 441: 
R. Moser, 441: . E. Co, (C. S. A), 479; Dr. 
M. Breslauer. 482, Siemens Bros.“ Dynamo 
Works, 182. E. 6 Cleverly & F. I. Anderson, 
522; M. Maedonald, 601; W. Stansfield & 
J. J. Hatt. 602; A. E. .., F. Kurl-Ufer, 602 ; 
Brown, Boveri & Co., 602: A. Beckel, &., 
641; W. A. Stevens, 641: A. Bæckel, 641: 
J. G. V. Lang. 974; Zucker Fabrik Franken- 
thal, 675; A. E.G.. Berlin, 675; L.A. Haines, 
676 ; Stemens-Schuckertwerke, TOS; F. R. 
Kunkel, 709;  Aktiengesellschaft— Brown, 


Earthquake Alarm, The Maccioni, 405 Sinking Engine, 434 

Earthquakes and Electricity, 405 Smelting, 142, 157, 164, 405, 450, 485, 525, 532 
Economical " Turn-down " Lamps, 382 | 603. 612. 721. 796, 800 ; , , , = 
Economical Wireless,“ 446 Standardising, 325. 606, 668 

Economies, Central Station, W. L. Abbott, 691, 727 r. Steam Drive, 864, 887 

Economising Oil in Power Stations, 713 v. Steam-driven Winding Engine, 314 

Economy, False, 679 | 
Effect of Electrical Operation and Permanent Way 


Boveri & Co., 709: B. T.H. Co.. 772; Niemen 
& Halke, A 6, 773; Felten & Guilleaume 
Lahmeverwerke, A.G., 773, W. Stanstield & 
J. J. Hatt, 835: G. Deran, 836: J. Garty, 
кво: W. Stansfield А J. J. Hatt. 870; B. T. H. 
| Co. NTO ;. Sremens-Schuchertwerke Gm. b. H., 
Steel, 829 ато: . B. G. Lamme, 90; . T. HI. Co., 901 ; 
Terminology, 892 Siemens-Schuckerlwerke, 802; W. P. Durt- 


Maintenance of Railways, C. A. Harrison, 692 
Electrical. 


Ac-identas, 166, 181, 188, 264, 357, 367, 382, 309, 
134, 522, 535, 560, 704, 724, 744, 752, 762, 776, 
N25, N30, 862 

Advance at Buenos Ayres, 506 

Advertising, 795 

Actions in the Law Courts, 599; also see LEGAL 
INTELLIGENCE 

Apparatus and Prevention of Accidents, F. E. 
Law and W. Sewell, 878 

Appliances for Motor Cars, 666 

Arc, Metal Electrodes for, 767 

Barometer, An, 206 

Breakdowns, 365, 390 

Car, Advantages of the, 293 

Circuit Breakers, Australian Duties on, 639 

Coal Cutters, 473, 575 

Cooking, see“ Heating“ 

Cranes, see '* Halauge ” 

Development in Victoria, H. R. Harper, 389 

Developments at Bradford, 685 

Disinfecting Fluid at Poplar, 548 

Drive in Mills, 173, 398, 611, 718, 765, 803, 818, 
x50 

Drive on Ships, 173, 398, 723 

Drive for Steam Pumps, Substitution of, 431 

Driving, Petrol, F. M. Green, 186 

Energy Directly from the Coal Mine in Colorado, 
IX., No. 7 

Energy in Factories, H. O. Wraith, 586 

Engineers’ New Home, 280 

Engineers’ Training, &c., 406, 487, 526 

Knterprise in Japan, 255 

Enterprise in Turkey, 17, 380 

Equipment of Birmingham University, 2 

Equipment, Protection of, P. M. Lincoln, 532 

Equipment of Street Subway in Boston, 150 

Equipment, Witton-Kramer, XI., No. 4 

Exhibition, 325, 455, 473, 520, 535, 536, 628, 640 

Experiments and the Government, 468 

Experts, An Appreciation of, 473 

Fans, 434, 454, 567, 575, 590, 765 

Fire Alarms in New York, 318 

Furnaces, 147, 219. 370, 452, 525, 606, 612, 667, 
718, XIII., No. 7 

Generating Plants, Assisted, 254, 257 

Generation of Ozone, 398 

Generator, The Sun as, 89 

Goods in America, Tariff on, 295, 350 

Goods, Railway Classification Rates for, 242 

Haulage, 414, 165, XIII. No. 7, 303, 357, 365, 
434, 473, 514, 527, 553, 555, 507, 575, 599, 627. 
718, 789, 821. 826 

Heating, 61, 57, 145, 158, 219, 263, 328, 340, 342. 
396, 526, 596, 757, 765, 790, 829, 873. 890; 
also XIV. No. 3, XIV. NO, 4, XIII, No. 7 

Home, Leicester Model, 763 

House, Catford, 776, 807 

Ignition, Hall System of, 501 

Ignition of Internal Combustion Engines, J. W. 
Warr, 646 E 

Industrv, A Survey of the, R. K. Morcom, 681 

Industry, The German, 586, 856, 883, 910 

Industry, &c., The Influence of Metallic Filament 
Lamps on the, 12 

Installation in Italy, A. Morris, 925 

Instruments, Source of Error in, J. F. van 
Lonkhuyren, 205 

Inventions at the White City, 122 

Inventions and the Training of the Electrical 
Engineer, Ken, Fleming, 487 

Irrigation, 698, 700 

Laboratory, A Popular, 225 

Lamps, Taxation of, in Germany, 248 

Lifts, see“ Haulage ” | 


Ticket-issuing Machine, An, 430 

Timing of Motorists, 346 

Trade and Railway Rates, 8. Whettall, 252 

Trading by American Government, 6-0 

Tramways, Point Controllers for, J. P. Tierney, 
905 

Transmission of Photographs, 758 

Transportation, Automatic, 683 

Trolley Cars, Rail-less, 449 

Undertakings, Assessment of, 491 

Undertakings, Developinent of, 607 

Units and Symbols, 701 

Vehicle, The, J. H. Vail, 435 

Wires, Aluminium, 212. 326, 815 

Writing, 445 


Electrical Patents: 


Accumulators, &c.— Van Radenz & Co. and M. 
Metz, 167 ; General Electric Co. (U.S.A 0, 204; 
Nya Ackumulator, Akt Junger, 322: A, 
Schautz, 402; H. Hunte, 402; Aceumula- 
toren fabrik A. G., 480; H. de Martes, 452; 
J. Spiliotopol, Berlin, 522; T. McNaughton. 
676; L. V. Basset, 805 

Alternating Currents, Storing and Distributing 
A. M. Taylor, 773 i 

Aluminium, G. & F. Horn, 709 

Arc Lamps—M. Korting, 203; H. P. Bleckly & 
W. Brown, 204; G. Согпаго, 204; Bh T.H. 
Co., 321; H. J. J. Jaburg, 602; Siemena- 
Schuckertwerke G.m.b.H., 740; T. L. Car- 
bone, 740; S. €. Mount and the Beck Flame 
Lamp, 835; B. Duschnitz, 835 

Air Baths, W. Otto, 709 

Apparatus for Electrical Separation— Huff Etec- 
trostatic Separator Co, 561 

Apparatus for Producing Continuous Oscillations, 
H. Manders, 641 

Asbestos Fibre for Insulating Purposes, H. L. 
Owen, 400 

Batteries, see “ Accumulators " 

Blocking Single Line Railway,” Siemen und 
Halske, 401 

Brakes, O. H. Baldwin, 167; G. W, Birkett, 241; 
Electric Control, Ltd., 902 

Cables—C. J. Beaver & E. A. Claremont, 204; 
R. K. Gray, 241 ; €. J. Beaver & E. A. Clare- 
mont, 561 : British Insulated & Helsby Cablea, 
902; E. Witzenmann, 929 

Car Indicator, H. E. Fisher, 535 

Ceiling Roses, F. G. Bazeil, 805 * 

Cinematograph Apparatus, Dr. Pierimi, 442 

Circuit Breakers, Electric Manufacturers Co.. 401 ; 
Veritvs, Ltd., 902 

Clamping Devices for Fittings, Siemens Broa. & 
J. S. Huddleston, 561 

Clocks —H. O. Jackson & T. MeNaughton, 676 ; 
T. J. Murrav, 676 

Clutehes, M. Green, 804 

Collectors, E. M. Schollenberger, 928 

Conductors—P. MacGahan, 361; Hon. €. A. 
Parsons, &., 402; R. H. Gray, 442: J. 
Ormston & W. E. Charlton, 560; F. E. 
Saunders, 642; С. Vernier, 709; British Alu- 
minium Co. & F. Horn, 709 

Conduit Jointing, T. 6. Hann, 402 

Contact Breakers— R. W. Grant, 675; J. A. 
Schneider, 929 

Contact Keys, M. С. Conner, 835 

Contact Ploughs, J. G. Brill Co., 321 

Controllers—C. H. Spencer, 641; A. West, 773: 
B. T. H. Co., 870; H. B. van Daalen, 900 

Control Systems -€. G. Lohay, 402; W. Robin- 
son, 835 i 

Cooking and Heating Apparatus- E. Coiseur. 
204; G. Cooper & F. C. Sharp, 282; R. G. 
Pheysey, 442 


nall, 92%; B. G. Lamune. 9029, Nociété 
Anonyme d'Ougrée Marihaye, 929; R. T. H. 
Co. 929; Allmanna Svenska Elektriska 
Aktiebelaget, 929 
Electrodes, C. C. Connor, J. W. Stubbs & th 
Electrolvtie Alkali Co, 482 
Eleetrolicrs; R. S. Woods, 440 
Electrolytic Devices, W. B. Thorpe, 928 
Electromagnetic Callboards, J. Appleby & A. E. 
Drew, 676 
Electroplating, A. Gerburg, 482 
Energy, init ing the Supply of О. Wilkinson, 773 
Fittings. J. J. Rawlings, 675 
Former-wound Coils, — Insulating, 
Halske, A.G., 773 
Friction Couplinga, La Société anonyme electricite 
Klectromechanique, 360 
Switelboards, H. Brand. 521 
Furnaces, K . G. Comaro, 204; E. Osterle, 
321; Grondel Kjellin Со. & J. Harden, 360 ; 
Rochlingische Eisen und Stahlwerke, 480; C. 
Bingham, 560: Aktiebolaget Elektrometal, 
676 ; M. Ruthenburg, 869 
Fuses, H. J. Fuller. 522 
Galvanic Dry Batteries, G. L. Patterson, 927 
Galvanising Apparatus, G. A. Beckett, 481 
Grinding Machines, G. Robson & F. MarshaH, 522 
Heating Apparatus, R. 6. Pheysey, 442; €. 
Cooper, &e., 675; A. Ponzi, 836; J. A. 
Abbott, 870 
Heating Coil Protecting Devices for Weak Cur- 
rent Circuits, Siemens und Halske, 282 
Incandescent Lamps Seite Francaise d'in- 
candescence par le Gaz, and B.T.H. Co. & 
H. H. Needham, 204; €. Trenzen & F. R. 
Pope, 241; S. Marietti, 282: E. Behm. 322 
J. Nelson & Drake & Gorham, 321; Siemens 
Bros.’ Dynamo Works, &., 401; W. Schaffer, 
441; E. A. Kruger, 480; W. С. Amem, 481; 
T. Birchall. 482; A. E. G., F. Kad Uter. 602 ; 
E. B. Wright, 602; Gluklampenwerk Anker 
G.m.b.H., 641; T. МеКеппа, 709; L. A. 
Williamson, 835; W. Heinrich, 835; F. 
Farber, 835; C. Stearn, 835: J. Meszaros, 
R69: Société Française d'Incandescence par 
le Gaz, 870; Н. J. Fuller, 900; F. W. Suter, 
929 
Ignition Apparatus, Kc. — J. G. Hay, 167: J. b. 
Bell, 204, E. Deuicport, 282: W. Mulholland, 
320: E. Deniéport, 361; A. W. Bird. 440; 
A. J. Postans, 441: L. Kirby, 480: Chicago 
Coil Co., 452; L. H. Wattles, 442: R. Bosch, 
560: F. Elektrischer Zunder. 601: R. F. 
Hall, 602: L. H. Hounstield. 675 M. A“ 
Trier, 709; J. D. Bell, 740, €. Cecil, 929 
Indicators, A. Whalley, 804; J. Sax & Co., 927 
Induction Coils. H. F. Bigge, 321: Chicago Coil 
Co, 482; R. R. Harper, 432; Н. F. Bigge, &., 
676 
Insulating —- Siemen & Halske. A. (., 773; Felten 
& Guilleaume Lahmeverwerke, A.G.. 773 
Insulators - R. Greiner, 400: A. M. Bourke, 709 
Interrupters -T. MeClelland, 902; L. J. В. 
Drault, 929 
Lamp Brackets, J. J. Rawlings, 835 
Lamp Shades, D L. J. Broadbent, 902 
Life Guards for Cara, Н. W. Johnson & W. Steele- 
Brown, 322 
Light Fittinga, A. T. Woodhall & A. Emery, 562 
Lighting—G. Thomson, 360; Siemens Bros.’ 
Dynamo Works, 480 
Lightning Arrester, G.E. Co. (U 8. A.). 676 
Magnetic Blowouts, T. von Zweigbergk, 561 
Magnetic Clutches, H. W. Ravenshaw, 281 
Magnetic Induction Machines, R. Bosch, 241 
Magnetic Separators, E. Osterle, 321 
Metallic Filament Lamps, see "' Incandescent 
Lamps“ 
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Meters, &c.— B. T. H. Co. & A. G. Martin, 167; 
H. Aron Elektricitatszahlerfabrik, 167: J. A. 
Stoneham & F. A. Stoneham, 241; Dr. 8. 
Giggenlieimer & C. Gossen, 282; G. Hookham, 
361; W. B. Thorpe, 442; Siemens-Schuckert- 
werke, 482; H. Landis & K. H. Gyr, 641; 
W. Smith, Lewisham, 674 

Motor Controllers, Siemens Bros., Ltd., & F. О, 
Thompson, 641 

Multiple Contact Vibrator, F. J. Clarke, 612 

Overhead Conductora - E. M. Munro & The Rail- 
leas Electriction Co., 740: British Insulated & 
Helsby Cables & J. W. Astley, 805 

Planing Machine, Vickers, Son & Maxim «& A. D. 
Wi іатор, 167 

Polarised Morse Sounders, «с. C. C. Vyle, 361 

Producing Periodical and Intermittent Motion, 
W. Vetter & С. Murer, 600 

Protective Devi:es for A.C. Systems, A.E.G., 
Berlin, 521 and 676 

Pump ;, A. B. Mallinson, 772 ; W. A. Stevens, 835 

Recor. ing Current Leakagein Circuits, Arhingten 
Coal Co. & T. MeKie, 167 

Rectifiers, T. J. Murphy. 740 

Regulating Devices, B.T.H. Co., 901 

Regulators, G.E. Co. (UG. S. A.). 441 

Reliys—M. 8. Conner, 521; M. S. Conner, 740; 
Siemens & Halske, 835 

Regulation of Power Factor in Alternating Cur- 
rent Systems, B.T.H. Co., 675 

Resistances, W. A. Phillips & F. R. Bacon, 442 

Rotary Brushes, Light Electric Motor Co., 675 

Kotor Windings, Siemens-Schuckerts erke, 870 

Safety Lamps, 6, Wolters Weitinar, 561 

Signalling Svstemsa—aA. T. Blackall & C. M. 
Часо: я, 281 ; A. C. Davey, 282: A. Devener- 
Boning, 440; G.E. Co. (C. S. A. 442; G.E. 
Co. (C. S A), 450; E. P. Jelf-Revdey, 480; 
Н. €. Wilson & €. R. B. Сар, 481; 
T. Mac'!ouual & J. Chambers, 522; G. H. 
Brown, 561; A. Muirhead, 602; G.E. Co. 
(U.S. A.). 041: F. Cumont, &e., 676; R. 4. 
Fess nden, 709; H. W. Price, 835; E. W. 
Saith, 902; R. Rutherford, 929 

Sheathing rloctrie Wires, J. J. Rawlings, &c., 676 

Ships’ Telegraphy, P. R. Keppie, 482 

Silundum, G. Cooker & F. €. Sharp, 522 

Npinning Frumes, Driving of, J. & T. M. Greeves 
& R. V. Eves, 24! 

Starting and Keveraing Devices, Electric Pulley 
Block Co, 902 

Suspension Devices for Supplying Current from 
Overhead Wires, A. Schweiper, 675 

Switch Boxes, €. Wurt & Co., 676 

Suitches — L. Sunderland & G. C. Pillinger & 
К. F. Venner, &c., 168; G. Cooper & F. €. 
Sharp, 167 ] W. Barraclough, 204; Cutler- 
Hummer Manufacturing Co., 241; G. Rosen- 
husch, 241: J. S. Peck, 241; O. Timar & €. 
von Dreger, 281; General Electric Co. (U. S. A.) 
281; Verity. Ltd, & W. G. Pipkin, 300; 
Sundxeroft Sandy Co. & T. M. Dutton, 360 ; 
F. S. Horrocks & T. €. Letts, 361; C. G., 
Lohay, 402; Siemens Bros. & B. J. Payne, 
441: Е. Garside, 441; H. W. Cox. 442: A. l. 
G. C. & P. A. Lundberg, 481: Lodge Bros., 
481: E. G. Bryant & R. H. Pearson, 482: 
W. H. Hood, 522; H. E. White, 560; FP. W. W. 
Baker & 6, Pearce, 561: T. von Zweigberk, 
561; V. Hope, 641; R. Jackson & C. Gatfney, 
707: W. M. Mordey, 707; H. J. Fisher, Ке, 
709: T. J. & E. Rorke, 709 ; T. Birchall, 740; 
Nulder & Thompson, 741 ; G. Sweetster, 835; 
Cardwell, Bowman, Ford-Lloyd, Ltd.. 870; 
A. H. Curtis, 870; Cutler-Hammer Manufac- 
turing Co., 900; W. H. Flood, 900; R. 
Hacking, 900; Siemens Bros., Ltd., 900; 
Veritys, Ltd., 928; A. S. Cubitt, 929; W. E. 
Richter, 929 

Telegraphy— Dr. Schiesaler, 400; P. P. O'Neill, 
402; Marconi Wireless Telegraph Co., 482 ; 
A. Muirhead, 602; A. M. Bourke, 709; T. 
Clark, 929 

Telephonv— Dr. Schiessler, 400; Р. B. Clarke, 
482; R. R. Harper, 482; M. 8. Conner, 521 ; 
Siemens & Halske, A.G., 561; E. Egner & 
J 6. Holmstrom, 602; A. M. Bourke, 709; 
Intemational Telephonometer Co, 740; 
Siemens Bros. & Co., 772; Siemens & Halske, 
835; E. A. Graham, 870; M. C. Conner, 900; 
R. H. Davis, 929 

Terminals, C. J. Beaver & Co., 709 

Thermopiles, A. Ritterhausen, 522 

Time Relay for ElectricgCurrenta, D. Timar & 
R. Ziegler, 320 

Trams, Driving, &c.—F. Wagner, 676; W. 
Robinson, 835 

Tramway Points, G. H. Butterworth, 870 

Transformation of Electrice Currents, H. Taylor, 
168 f 

Tran:formers--F. Conrad, 322; H. F. Rigge, 
321; H. F. Bigge, &., 676; J. P. Annacker, 
773; A. M. Tavlor, 773 

Transforming Electrical Energy into Heat 
Energy, €. O. Bastian, 560 

Transmission of Power from a Prime Mover to a 
Load, A. €. King, К. Hamer & J. King, 241 

Trollev Frogs, 322 

Troliey Heads, F. G. Holmes, 641 

Trolley Polea for Trams, S. Bryan, 400 

Trolley Wheels, G. Krebs & Co., 929 

Trolley Wires, H. Schutte, 928 

Tungsten, Siemens & Halske, 480 

Turret Clocks, E. J. O. Newett, &., 602 

Typewriter Operating Attachment, G. A. May- 
rand, 402. 


Vehicles, Signalling on, C. W. Майя, 709 

Welding, A. G. Stahlwerke Weissenfels, 252 

Wire-covering Machines. C. Demuth, 401 

Wireless Telegraphy - Marconi Wireless Telegraph 
Co. & H. €. Round, 360; G. Marconi We., 
400; 8. Eisenstein, 602; R. A. Fessenden, 
709; W. Burstyn, 773; G. Marconi, 870; 
R. A. Fessenden, 870 

Wire Supporta, C. C. Gould, 441 

Wire-winding Machine, A. E. Wilderspin & F. 8. 
Hough, 321 

Wiriny, A. E. Lamkin, 870; J. S. Highfleld, 929 
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at Aberdeen, 517 

for the Admiralty, 436 

in Africa, 80. 238, 394, 397, 476, 556, 637, 738 
710 897, 927 

at Allowny, 24 

at Altrincham, 49, 106 

at Altringham, 595 

in America, 276, 554, 593, 701 

in Australia, 22, 23, 24. 50, 51, 52, 79, мо, 108, 
133, 166, 276, 317, 356, 394, 395, 476, 517, 556, 
595, 599, 637, 638, 001, 706, 73м, 770, 801, 833, 
N67, 896 

in Austria, 316, 638 

at Anbridge, 317 

in the Bahamas, 517 

at Barnstaple, 106, 203, 238 

in Batavia, 556, 595 

at Barking, 25 

at Battersea, 25, 202 

at Bedford, 25, 108 

at Belfast, 238, 417, 517, 556, 832, 868. 897 

in Belgium, 50, 79. 107, 134, 135, 166, 202, 276, 
317. 356, 394. 476, 706, 738, 770, 801, 833, 867 

for Bentley Colliery, 638 

at Birkenhead, 108 

at Birmingham, 52, 77, 706, 738 

at Blackburn, 77 

at Bradford, 77, 135, 706 

at Bray, 556 

in Brazil, 317, 356, 436 

at Bridlington, 897 

at Brighton, 136, 517 

at Bristol, 394. 628 

B. T. H. Co's Contracts, 476 

in Buenos Avres, 833 

at Burnley, 52 

at Burslem, 133 

at Bury, 22, мо 

at Buxton, 136 

for Cambrian Collieries Co., 833 

in Canada, 107, a8, 395, 436, 476, 517, 554, 556, 
738, 770, NOI, 864. 897 

in China, 166, 203, 317, 770 

at Colchester, 80, 734 

at Coupar Angus, 108 

at Croydon, 203 

jn Cuba, 107 

at Darlington, 80, 276 

in Denmark, 51 

at Derby, 49, 52, 80, 135 

at Devonport, 24 

at Dewsbury, 80, 133 

for Dolcoath Mines, 280 

at Dover, 22, 166 

at Droxford, 108 

at Dublin, 25, 77, 106, 202, 203, 238, 356, 661, 
706, 738, 770 

at Dudley, 80, 556 

at Dundee, 52. 276, 595 

at Eastbourne, 897 

at Eccles, 77 

at Edinboro', 48, 202, 706, 738 

at Edmonton, 106, 706, 738 

at Egremont, 23 

in Egypt, 637 

at Epsom, 637 

at Erith, 52, 135, 927 

in France, 51, 107, 134, 238, 395, 476, 595, (32, 
661 

at Frodingham, 556, 638 

at Fulham, 50 

for G.P.O., 50, 77 

in Germany, 23, 50, 107, 166, 238, 270, 317, 356, 
3014, 476, 638 | 

at Gillingham, 52 

at Glasgow, 24, 80, 436, 476, 638, 672, 738 

at Grimsby, 24, 52 

at Harlineden, 22, 137 

at Hastings, 133 

at Hellingly, 78 

at Heston, 52 

at Heywood, 801 

at Hindhead, 897 

` jn Holland, 51, 202 

at Huddersfield, 133, 134, 638, 897 

at Hull, 78, 501 

at Hford, 136 

in India, 280, 395, 509, 637, 661, 706, 738 
801, N33, 897 

at Inverness, 706, 738 

at Isleworth, 52 

in Italy, 107, 133, 166, 202, 476, 517, 556, 595, 
637, X07, 897, 926 

at Keighley, 106, 135, 556, 672 

at Keynsham, 80 

for Kilkenny Asylum, 738 

at Kingston, 638 

in Korea, 476, 517 

at Larne, 80 

at Lauder (Scotland), 22 

at Leeds, 203, 276, 316 

at Leamington, 52, RO 

at Leith, 202 

at Leyton, 52, 78, 80, 276. 316, 505, 706 

at Liverpool, 476 

at Llandudno, 637 

for I. . C., 22. 25, 52, 78, 80, 108. 109, 136, 238, 
276, 316, 356, 394, 637, 638, 672, 706, 738, 770 
801. 833. 8979 

at Londonderry, 22 

at Longton, 52 

at Lowestoft, 638 

at Luton, 637 

in Madrid, 706 

at Maidenhead, 108 

at Maidstone, 136, 166 

at Manchester, 22, 77, 106, 133, 517 

at Mansfield, 108 

at Margate, 51, 

at Merthyr Tedfl, 556 

for Metropolitan Asylums Board, 706, 801 

for Metropolitan Railway Co., 476 

at Mexbrough, 25, 50, 136 

for Mexico, 738 

at Mile End, 106 

at Minworth, 135 

Mirrlees-Wataon Co.'s Contracts, 476 

at Mountain Ash, 595 


at Newark, 52 
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in New Zealand, 238, 350 
at Northallerton, 80 
for Northampton Polytechnic, 738 
for Nortli- Easter. Railway, 706, 738 
in Norway, 4760, 595 
at Paddington, 638 
for Panhard and Levassor, 770 
at Plymouth, 51, 133, 276 
at Pontypridd, 22, 77, 357 
at Poplar, 276, 316 
at Radelitfe, 639 
at НУП, 258 
at the River Plate, 476 
at Rochdale, 78, 50 à 
at Rotherham, 48, 106, 108, 476 
in Roumania, 202, 83, 
at Rugby, 51 
in Russia, 107, 166, 738 
at St. Pancras, 137, 517 
at Salford, 22, 48, NO, 108, 166, 317 
at Salley, 136 
at Samarkand, 770, 800, 833 
at Sculcoates, 25 
in Servia, 276, 317 
at Shanghai, 770 
at Shetheld, 77, 133, 166, 706 
at Shrigley, 135 
at Southampton, 24, 52 
at Southport, 108 
at Southwark, 136 
in Spain, 51, 107, 166, 395, 397, 476, 517, 55%. 
595, 637, 638, 661, 706, 770, 801 
at Spennymoor, 52 
at Stepney, 52, 80, 833 
at Stirling, 51 
at Stockport, 166 
at Sunderland, 48, 638, 706, 738 
at Swansea, 22, 51, 80, 109, 476 
at Swinton, 24 
in Switzerland, 134, 166 
in Tasmania, 136, 470, 661, 706, 738, 770, 801, 
833 
at Tewkesbury, 436 
at Torquay, 135 
at Treforest, 106 . 
in Turkey, 166, 356, 394, 556, 595, 638, 661, 706, 
738, 770. 801 
in Venezuela, 276 
at Waketleld, 7338 
at Wallasey, 395 
at Walsall, 24 
at Warminster, 52 
for War Otice, 633 
at Warrington, 637 
at Watford, 801 
at West Ham, 49 
at West Hartlepool, 80 
at. Whitechapel, 738 
at Whitehaven, 25 
at Wigan, 78, 80 
at Wimbledon, 136 
at Wishaw, 52, 357, 833 
at Wolverhampton, 238 
at Woolwich, 52, 80 
at Worcester, МО 
at Worksop, 108 
at Worthing, 395 
at Yarmouth, 133 
at York, 517, 63x 
Electrically Driven. Mills, C, A. Ablett. &c., 406, 
465, 445; also see " Factories " under ELEC- 
TRICITY. 
Electrically Heated Household Appliances, A. U. 
Jones, 873 
Electricians, British, Appreciation of, 565 
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at Aberdare, 799 

at Aberdeen, 21, 238, 340, 357, 379, 395, 596 

at Acton, 276, 317, 518, 866 

at Adelaide, 846 

in Africa, 73, 202, 240, 279, 370, 438, 478, 519, 
704, 737, 831 

at Ainsworth, 638 

at Aldershot, 317 

at Alvaston, 556 

at Amble, 276, 317, 305, 437, 703, 709, 895 

in America, 65, 150, 152, 155, 157, 184, 211, 223, 
269, 205, 307, 316, 435, 474, 496, 539, 554, 640, 
608, 733, 766, 777, 904, 923 

at Amsterdam, 831 

at Arbroath, 74 

at Ardsley, 703 

in Argentina, 555, 558, 637, 705, 831, 896, XI. 
No. 27 

at Ashford, 74 

at Aspull, 596 

at Aston, 75, 477, 556, 670 

in Australia, 129, 155, 237, 210. 275, 279, 340, 
355, 358, 359, 380, 306, 397, 475, 478, 518. 519, 
583, 595, 671, 704, 770, 800, 846. NOM, моб, 903 

in Austria, 64, 267, 397, 597 

at Axbridye, 40 

at Aylesbury, 103 

at Avr, 103, 238, 640, 895 

at Bacup, 395 

at Ballina (N. S. W., 396 

at Ballyclare, 556 

at Balmain, 704 

at Baltimore, 668 

at Bangor, 276 

at Barking, 165 

at Barnes, 357, 895 

at Barnet, 130 

at Barnsley, 238, 276, 670 

at Barnstaple, 20 

at Barrow, 437, 477, 596 

at Bath, 75, 130, 201, 437, 703, 759, 895, 926 

at Battersea, 181 

at Beckenham, 71 

ut Bedtord, 44 

at Belfast, 238, 317, 736 

in Belgium, 64, 267 

at Bentley, 703 

at Berkhamsted, 357, 703 

in Berlin, 64, 267, 304 

at Bermondsey, 477, 703, 830 
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CABLE RATES. 


The first subject brought before the Imperial Press Con- 
ference was that of cable rates and Press inter communica- 
tion. A strong committee was then appointed to go fully 
into the question, and the report of this committee was 
presented to the meeting of the conference on Friday last. 
The committee passed the following resolutions: (1) “ That 
in the opinion of the committee it is urgently necessary 
that the Governments of the British Empire take steps to 
increase the means and to reduce the cost of the electric 
communication between the different parts of the Empire, 
and the committee recommends the conference to ask 
the Prime Minister to receive a deputation upon the 
question.” (2) “Тһе committee takes the opportunity to 
draw attention (1) to the high charges made by the Indisn 
authorities on all cable me:sages to and from the United 
Kingdom placed on tbe Indian wires; and (2) to the 
present scale between ordinary and Press cable rates, and 
invites the conference to pass a resolution calling the 
attention of the India Office and the Colonial Office, and 
also of the Eastern Telegraph Company, to these matters, 
with а view to securing scme immediate relief in both 
respecte. And that the attention of the Colonial Office 
and the companies be called to the prohibitive rates at 
present obtaining in the West Indies.” (3) That this 
committee urges upon the Governments concerned the 
desirability of establishing a chain of wireless telegraph 
stations between all British countries, because these are 
necessary both for the cheapening of electrical inter-com- 
munications and for the safety of the mercantile marine." 
To pass resolutions is a function freely exercised by all 
conferences, but too many joint efforts end there. This is 
not the case with the Imperial Press Conference. As a 
direct outcome of their representations the Pacific Cable 
Board have agreed to reduce their charges for Press 
messages to one-half. At tbe samo meeting it was 
announced that the New Zealand Government would give 
the same reduction in their terminal charges, and it was 
expected that the Commonwealth cf Australia would do 
likewise. The members of the conference are to be heartily 
congratulated on this practical outcome of their work. 
The discussion which followed raised once more the com- 
petition between cables and wireless telegraphy, and the 
question of State versus private submarine cables. Thus 
the Pacific cable is owned conjointly by Great Britain 
and the Governments of the colonies served by it, but all 
the messages from England to Australia or New Zealand 
have first to be sent over company-owned cables to 
America. The proportion of the total rate charged which 
goes to the companies is fivepence per word for transmission 
over cables of from 1,800 to 2,000 miles in lengtb. 
The Pacific Cable Board has received fourpence per 
word to Australia and fivepence to New Zealand 
for messages over a cable 7,800 miles long. There 
latter charges are now to be reduced by one-half for 
Press messages. It was this disproportionality which led 
to a resolution advocating State-owned electric communica- 
tion between the British Isles and Canada. This was so 
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worded that the service might be either by cable or through 
the ether by wireless telegraphy. Mr. Marconi added 
interest to the discussion by his promise of a limited Press 
service to Canada at twopence-halfpenny per word, and by 
his description of large stations which, when completed, 
would, he hoped, be able to deal with 15,000 to 20,000 words 
aday. Then fora large amount of Press messages his com- 
pany would charge twopence per word. Thie, again, is the 
result of private enterprise, but the success of wireless 
telegraphy has led already to State regulations on the 
subject, and may eventually call for State ownership. 
The members of the conference looked to State ownership 
of electric communication to reduce costs, but we think 
that there is a greater need for the same for Imperial 
reasons. The Pacific cable is an all-British one, and we 
should be able in time of war to communicate with all our 
Colonies without using apparatus placed in any foreign 
country. This applies equally to cables and to wireless 
telegraphy, and it is a further advantage that the links 
which would preserve the Imperial unity in war would 
serve to draw the Colonies closer to the Mother 
Country in times of peace. 


STEAM-TURBINES. 


The most important paper discussed at last week’s 
convention of the Incorporated Municipal Electrical 
Association was undoubtedly the one on steam-turbines 
presented by Mr. Alfred S. Blackman. The maintained 
economy of the steam-turbine is now generally acknow- 
ledged, and the superiority of this type of plant over the 
reciprocating engine as a form of prime mover in elec. 
tricity works has long since been established. Its advan- 
tages, however, have hitherto been presented mainly by 
the manufacturers, and there has been a curious reticence 
on the part of users to communicate the results which 
actual experience with steam-turbines have produced. 
Bat Mr. Blackman’s paper stands in a somewhat different 
category from the majority of papers which have dealt 
with this question; it is the outcome of long practical 
experience gained in large and important stations, and it 
deals with the present position of the steam-turbine 
purely from an electricity works standpoint, so that 
there is no ground for doubting its impartiality, or 
its advocacy of any special design. Moreover, the 
paper is invested with additional importance, inasmuch 
as it represents the point of view of a user who 
has studied from all sides the difficult problem as to the 
relative merits of the impulse and reaction types of the 
steam-turbine. This, in short, is the question which looms 
most prominent in the present situation of the steam- 
turbine industry, for the partisans of each type claim во 
many advantages which the other does not possess that an 
impartial statement is necessary. The author's review of 
the progress of the last two years shows that while trouble 
with the reaction type has undergone a marked diminution, 
the impulse type has not made the headway which many 
people anticipated. It is often a matter of difficulty to 
decide at what size of unit it becomes advisable to adopt 
turbines, but Mr. Blackman wisely declined to draw any 
definite line of demarcation. It is very often stated that 
for units above 750 kw. turbines should be installed, 
while reciprocating engines should be used for units 
below 750 kw. As a general statement this may be 
acceptable, but the safest plan ie to determine the 
choiee by the particular conditions of individual cases. 
It is interesting to examine the figures given by Mr. 
Blackman of his experience with the Willans-Parsons 
turbine at Sunderland. The results show this type of 


turbine to be absolutely trustworthy. For over sixteen 
months the bulk of the work has been done by the 
2,000-kw. turbine plant of this make, running at 
1,500 r.p.m.,, and during the year ended March 31 last 
we gather from the author's statement that the total 
units generated in the works were 9,207,227, of which no 
less than 8,009,000, or 87 per cent. of the whole output, 
was generated by the one turbine plant. The opinion of 
Mr. Blackman that maintenance costa on steam-turbine 
plant complete should not exceed, say, £100 per annum 
per 10,000,000 units generated confirms the estimates put 
forward from the manufacturers’ standpoint. As a matter 
of fact, the maintenance of the 2,000-kw. plant at Sunder - 
land came to less than £35 during the year ended 
March 31 last. No reference is made in the paper to 
the important question of the prices of the two types of 
turbines. The lower price of the reaction type, in many 
cases, might be the deciding factor, but the Parsons- 
Willans type might still hold its own if there is no differ- 
ence in steam consumption. At Mauchester they are 
working with the two types, and the results which Mr. 
Pearce has promised to publish later should afford a good 
opportunity for making comparisons between the two 
types. With the elimination of the defects which the 
earlier designs have brought to light, and particularly of 
the blade troubles, together with the increasing size of the 
units now produced, and the higher speeds at which it is 
now possible to run turbo-generators, there should be little 
doubt as to the future of the steam-turbine. And it seems 
to us that the design of the future will not be controlled 
so much by what manufacturers think as by what users 
think, hence the importance of Mr. Blackman’s contribution 
to the discussion of this problem. 


THE ELECTRICAL EQUIPMENT OF BIRMINGHAM 
UNIVERSITY. 
LY E. A. ALLCUT, BSC (ENG ). 

The new university buildings at Birmingham, which are 
devoted entirely to scientific work, are invested with 
special interest at the present moment on account of the 
approaching opening ceremony which is to be performed 
by his Majesty the King on July 7. This university 
aims at giving & thorough practical and theoretical 
training to engineers such as no other institution in 
England is capable of supplying. Its situation in the 
metropolis of the Midlands, the centre of a great engi- 
neering district, is responsible for its specialisation in this 
direction, as the essential object of such an institution is 
to train men to take prominent parts in the industries of 
the surrounding district. 

À brief general description of the buildings may not be 
out of place. They are situated at a distance of about 
three miles from the centre of the city, on а plot of 
ground 25 acres in area, kindly given by Lord Calthorpe. 
The great hall, itself larger than the Birmingham 
Town Hall, forms the centre of a semicircular block 
of buildings, the other blocks radiating out from the 
semicircle in T form. There will be eventually six of 
these blocks, three on each side of the hall, but at present 
only three of these—devoted to mechanical engineering, 
civil and electrical engineering, and mining and metallurgy 
respectively—are at present in use. A smaller set of 
buildings, including the physics, library, and chemistry 
blocks, forms the diameter of this semicircle, while the 
tower, 525 ft. in height, is situated in the courtyard 
between the library and great hall. A smaller group of 
buildings at some distance from the main block contains 
the power station, smithy, foundry, smelting laboratory, 
and battery-house. 

The headquarters of the electrical engineering depart- 
ment are situated in block B, which is adjacent to the 
great hall on the west side. The course taken by a student 
who wishes to graduate in electrical engineering extends 
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over four years. In the first year he takes mathematics, 
physics, chemistry, machine drawing, workshop, and lectures 
in general engineering. The second year substitutes 
metallurgy for chemistry, while the drawing taken is more 
advanced in character, simple designs being sometimes 
included. Up to this point mechanical and electrical 
engineers take the same course, but in third year the 
electrical student spends more of his time in the electrical 
laboratories. In the third year lectures in civil, mechanical, 
and electrical engineering are given; electrical and 
mechanical designing, together with laboratory work in all 
three branches of engineering, occupy much of the time. 
The final year sees more specialisation, electrical design 
and laboratory work forming a great part of the course. 
The design work is greatly facilitated by the provision of 
a large number of prints illustrating the best English and 
Continental practice in electrical machinery. The more 
elementary designs in third year are also done with the 
assistance of numerous small machine details and materials 
of construction loaned by the makers and accessible at all 
times in the museum showcases. The upper floor of 
block B contains the professors’ and lecturers’ rooms, 
55 library, drawing office, photometric and 
galvanometer roome, and elementary laboratory. 

The library for the department is well provided with all 
the standard works of reference in connection with elec- 
trical engineering, while the drawing office, which accom- 
modates 12 students, is provided with special lighting 
fittings for drawing work. These lighte, consisting of 
110-volt carbon-filament lamps, are mounted at the end of 
a telescope arm, which is suspended from a standard by a 
ball-and-ring joint. This allows the arm and lamp to be 
fixed in any position required by the draughtsman at a 
moment's notice. 

The galvanometer rooms are provided with instruments 
for induction and capacity work, magnetisation and 
hysteresis curves, and all kinds of experiments involving 
the use of ballistic galvanometers. А fluxmeter is also 
included for the purpose of ascertaining the strength of 
magnetic fields. 

A dark-room adjacent to the large laboratory contains a 
Bunsen photometer for finding the horizontal and mean 
spherical candle-power of incandescent lamps. A standard 
lamp and several sub-standards are provided for this work. 
Ор a gallery above the library is installed an arc lamp 
photometer with revolving mirrors to obtain the Rousseau 
curve for all kinds of arc lamps. 

The large laboratory contains all facilities for the perform- 
ance of tests on magnetic fields, electromagnets, accumu- 
lators, heating of wires and coils, electro-deposition of 
metals, calibration of instruments, insulation and resistance 
measuremente, and all the smaller electrical tests not 
involving the use of machines. Terminals on the benches 
provide direct current at 110 and 220 volts, three-phase 
supply at 220 volts, and heavy currents at 2 to 25 volts. 
Instruments of every pattern are provided, and are regularly 
tested by the students. 

The ground floor is occupied mainly by the senior 
laboratory, which contains the machinery for generating 
current at different voltages for use in the laboratories. 
The supplies available from the power station are 110 volt 
direct current and three-phase alternating current at 
200 volts and 30 periods per second. This is supplemented 
by a battery of 112 EPS. cells which gives a discharge 
of 200 amperes for three hours. It is situated below the 
main switchboard, and only the extreme terminals are 
brought to the board, so that all portions of the battery 
are equally discharged. The different voltages required 
are supplied by regulating machinery which forms part of 
the laboratory equipment. 

The various supplies obtainable in the laboratories and 
lecture-rooms are as follows: A 110-volt direct-current 
supply with a capacity of 200 amperes is obtained by means 
of a 30-kw. Brown-Boveri rotary converter by tapping 
from one main lead and the middle point of a three-phase 
auto-transformer, which acts as a neutral point. Heavy 
currents at low voltages (300 to 600 amperes at 2 to 
25 volts) are obtained from a six-cell battery through a 
plug board. Where special regulation is required, а main 
current booster is included in the circuit. The 220-volt 


supply has a normal variation of about 30 volts. "This is 
compensated for by taking one of the main leads through 
a booster, automatic regulation within one volt being 
performed by a Thury regulator. 

The battery is charged from the 110-volt supply by 
a B.T.H. motor- generator (30 kw.) coupled to 
a booster transformer. It can also be charged by the 
alternating-current power station supply through the 
rotary converter. The pressure during charging 18 
reduced to 220 volta by a 30-kw. Allen motor-generator, 
regulation being again obtained by the booster. The 
alternating-current machines include a 30-kw. motor- 
alternator by Holmes and Co., of Newcastle. The motor 
is a 220-volt machine, and the frequency of the alternating 
current obtained is varied from 50 to 20 by reducing ita 
speed from 750 to 300 revolutions. The alternator is 
specially fitted up for a Behrend test, its field being divided 
into two parts for this purpose, while the ends of the three 
phases are brought to a special board for the purpose of 
making either the mesh or star connection. A Parker 
set, consisting of two motors mechanically coupled driving 
two alternatora with magnetic clutches, supplies two-phase 
current. The machines are each of 10 kw. capacity. A 
three-phase supply of 50 alternations is provided by the 
Brush 25-kw. set. It consists of a 220-volt motor driving 
a 200-volt generator of the revolving armature type. The 
voltage of this machine can, however, be regulated over a 
wide range. A three-phase supply at 30 frequency is pro- 
vided by running the rotary converter from the direct- 
current side, the volts being kept at 200 by a three-phase 
booster. Each of the sets is provided with a special 
switchboard connected to the main board, and provided 
with special terminals for making connections for any kind 
of test. These machines are nearly all used for experi- 
mental purposes in the fourth-year laboratory course, two 
lamp loads, one of 7 kw. and the other 30 kw., being pro- 
vided to absorb the power, in addition to the water loads. 
The testing beds proper are situated at the north end of 
the laboratory, and are provided with motors of all classes 
for brake and other tests. The wiring from the test switch- 
boards is done by the studente. The machines at this 
end of the laboratory may be grouped for special 
tests by means of hand travelling cranes of one and two 
tons capacity. The motors include direct-current machines 
by Siemens, Verity, Electromotors, and other prominent 
makers; alternating-current machines, a Westinghouse rotary 
converter, and a number of small motor-generators. | The 
special machines are Winter-Eichberg and Déri single- 
phase commutator motors, Siemens series-wound crane 
motor with controller and starter, Rosenberg constant- 
current dynamo for tram lighting, and Brush tramway 
motor. These small machines are about 30 in number, and 
are fitted up with friction and eddy-current brakes and all 
other appliances for testing work. Au interesting machine 
in this part of the laboratory is an Edison Z-type dynamo, 
made in 1881, exhibited at the Crystal Palace Exhibition 
in 1882, and in constant use for 20 years. This machine is 
lent by Mesars. Verity, of Aston. The remainder of the 
laboratory is devoted to transformer work, insulation and 
capacity teste and other advanced experiments not 
requiring moving machinery. Two very sensitive ballistic 
galvanometers are provided in this section for cable and 
other testing. For measuring the capacity of a three-core 
cable a quarter-mile length ie sunk in the ground 
and its ends brought to a special set of terminals 
near to the galvanometers. Several Westinghouse and 
Burnand transformers are also provided for short-circuit 
and other tests. The smaller apparatus, such as choking 
coile, small transformers, etc., are made in a special work- 
shop adjacent to this laboratory. It is fitted up with both 
metal and wood working tools, and a skilled mechanic is 
kept there for the purpose of making such apparatus and 
adapting existing electrical machinery for special experi- 
ments ог research purposes. A feature of this department 
is the standardising room, in which standards of pressure 
and resistance and sub-atandards for direct-current and 
alternating-current work are kept, and which contains 
special facilities for the rapid standardisation of any instru- 
ment. The installation is such that instruments can be 
calibrated in position if required. 
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It may be of interest to note that these electrical 
laboratories were first designed by Dr. D. K. Morris, and 
the work was taken up and completed by Dr. Gisbert 
Kapp upon his appointment as first professor of electrical 
engineering in 1905. The present lecturer in electrical 
engineering is Dr. J. D. Coales, who also controls the 
laboratory work. Mr. E. J. Kipps, M Sc., takes charge of 
the electrical drawing and design, while Dr. W. Lulofs is 
also a demonstrator in the laboratory. 

The power station supplies lighting and power to all the 
buildings, and also acts as a heat laboratory. The engines 
and boilers, therefore, are all different, so that the engi- 
neering student gains experience with many different kinds 
of machinery while working in this department. 

The pressure original adopted for lighting purposes 
was 110 volts direct current. This is supplied by five 
machines. The Premier 100-hp. gas-engine is directly 
coupled to a Westinghouse 55-kw. compound - wound 
generator and runs at 160 rpm. A Westinghouse three- 
cylinder vertical gas-engine drives a 374-kw. compound- 
wound generator at 270 revolutions. The 100.h.p high- 
speed set by Messrs. Willans and Robinson is coupled to a 
four-pole Siemens dynamo, while that of Messrs. Bolliss 
and Morcom drives a Bruce Peebles six-pole machine at 
500 r.p.m. The 30-h.p. De Laval turbine, running at 
20,000 r.p.m., is geared down to 2,000 and drives a com- 
pound-wound machine with drum-wound armature and 
interchangeable field coils. 

Upon the erection of the physics, library, and chemistry 
blocks at some distance from the station, it was found 
that the extension of this system would involve too 
great a cost in cables, and so it was resolved to install 
a 440 - volt three - wire system for the outlying 
buildings. A 50 h. p. cross - compound engine was pre- 
sented by Messrs. Ruston, Proctor, and Co., of Lincoln, and 
this was direct coupled to a six-pole Westinghouse com- 
pound-wound dynamo giving 440 volts. The middle 
wire of the set was earthed through a resistance, so that 
in case of a fault work could be continued with a loss 
to earth until it was possible to shut down for repairs. 
As light is required in some of the departments during 
the night, a battery-house was installed. The charging 
set is housed in the central chamber, and consists of a 
Siemens 60-kw. three-phase motor driving two direct- 
current generators, one for each half of the battery. The 
two halves of the battery, each consisting of 120 EPS. 
cells, are housed in each end of the building, the con- 
nections being burned together. A small milking booster 
is provided for treating single cells. A balancer is pro- 
vided in the engine-room, avd consists of two mechanically- 
coupled 6-kw. machines by the Lancashire Dynamo 
Company. They are compound-wound machines and run 
at 750 r.p.m. The cables are paper insulated, lead 
covered, and are laid in Howard troughing. The great 
hall is illuminated by flame arc lamps from the 440-volt 
system, and the motor for blowing the organ bellows 
is also worked from this supply. The new buildings 
mentioned above are all on the 440-volt system, while 
blocks A, B, and C are supplied at 110 volts. The switch- 
boards for controlling the last three blocks are placed in a 
subway which runs entirely along the main buildings, and 
all the lighting and heating operations for each block are 
controlled from this point. All the large lecture theatres, 
except that in the chemistry block, are lighted by arc 
lamps, and the smaller rooms by either carbon or metallic 
filament lamps. The latter are generally superseding the 
former in this connection. The chief difficulty met with in 
the chemistry block is that of protecting the wiring from 
fumes. This is done by the use of galvanised, solid-drawn, 
steel tubing, this having been found superior to the 
enamelled variety. It may be of interest to note that in 
the buildings at present erected there are about 65 arc 
lamps and 3,600 incandescent ones. 

The third supply from the power station consists of the 
220-volt three-phase system (30 frequency), which is pro- 
vided by a 75-kw. Westinghouse alternator of the revolving 
armature type. This is driven by a Maclaren triple- 
expansion marine engine, and is capable of taking a con- 
tinuous overload of 50 per cent. and a temporary one of 
75 per cent. This supply is used for power purposes, the 


motors for driving the various workshop: being mostly of 
the three-phase induction type. Alternating current is 
also supplied for this purpose by a 374kw. Westinghouse 
rotary converter, which is run from the 110-volt system. 
The installation is completed by three 15-kw. Westinghouse 
single-phase transformere, which are used in connection 
with the converter. The large switchboard contains all 
the necessary instrumenta for use with these machines, & 
panel being devoted to each eet. 

In the metallurgical department special facilities are 
given for electroplating work. The plating vats are eight 
in number, and are used for the deposition of gold, silver, 
nickel, brass, zinc, and acid and alkali copper. A three- 
phase motor on the 220 volt supply drives an clectroplating 
dynamo which gives eight volte, and is used either for 
charging the plating accumulator or for direct use with the 
vats. A small switchboard at each vat contains an 
ammeter, voltmeter, and controlling resistance. Cleaning 
baths and polishing bobs are also installed. In the research 
laboratory a Негаєв electric tube furnace is worked from 
the 110.volt supply. It is specially designed for the heat 
treatment of metals and alloys. The smelting section 
contains & Moissan electric furnace which takes 1,000 
amperes at 110 volts. This is used for high temperature 
work, metal melting, and the preparation of special alloys. 

The pbysics and chemistry dopartments are also well 
provided with both alternating and direct current. Each 
has its own battery and dynamo room, in which the power 
station supplies are converted into those needed at the 
moment in the laboratories. Each dynamo-room contains 
a plug-board, from which the power is distributed to various 
subsidiary boards throughout the building. The electro- 
chemical equipment will be exceptionally large, and will be 
the боеве of its kind in the country. Provision is also 
made for electric furnace work, with special reference to 
chemical processes. In each department electricity, gas, and 
water are taken to the flat roof, so that processes which 
cannot be conveniently carried on indoors may be done in 
the open air. 

The equipment of the whole of the buildings is admirable 
from every point of view, and the student who has taken & 
course at this university will have a thorough practical as 
well as theoretical training which will stand him in good 
stead when he comes to take his place in the engineering 
world. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The annual business meeting of this association was held 
in Manchester last Friday morning. The principal items 
on the agenda were the annual report and balance-sheet 
and the election of officers. Very little change took plave 
in the constitution of the committee. Mr. W. W. Lackie, 
chief electrical engineer of the Glasgow municipal under- 
taking, succeeds Mr. S. L. Pearce in the presidency. The 
vacancy in the office of vice-president, created by the eleva- 
tion of Mr. Lackie, is filled by the election of Mr. G. 
Wilkinson, while Mr. C. Furness and Bailie Willo:k 
take the places of Mr. G. Wilkinson and Alderman 
Bruce (Sunderland) on the committee. The full list 
of the executive council for 1909-10 is, therefore, as 
follows: president —Mr. W. W. Lackie (Glasgow); vice- 
presidenta—Mr. J. Christie (Brighton) and r. G. 
Wilkinson (Harrogate); past- presidents — Mr. S. E. 
Fedden (Sheffield), Mr. H. Talbot (Nottingham), and 
Mr. S. L. Pearce (Manchester); council—Messrs. А. C. 
Cramb (Croydon) A. A. Day (Bolton) C. Furness 
(Blackpool), Councillor Howarth (Manchester), F. M. Long 
(Norwich), V. A. H. M'Cowen (Salford), H. Richardson 
(Dundee), C. E. C. Shawfield (Wolverhampton), Councillor 
Sinclair (Swansea) Alderman J. P. Smith (Barrow-in- 
Furness), Alderman С. West (Coventry), Alderman 
Wilkinson (Luton) T. P. Wilmhurst (Derby), and Bailie 
Willock (Glasgow); hon. solicitor— Alderman G. Pearson, 
Bristol; hon. treasurer — J. E. Egcome (past-president), 
Kingston-upon-Thames; hon. secretary — H. Faraday 
Proctor (past-president) Bristol; secretary — Mr. С, 
MeArthur Butler, London. 
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STEAM-TURBINES, FROM THE USERS’ POINT OF 
VIEW.* 


BY ALFRED S. BLAOKMAN, BOROUGH ELECTRICAL ENGINEER 
AND MANAGER, SUNDERLAND. 


In presenting this paper, dealing with the present posi- 
tion of the steam-turbine from an electricity works stand- 
point, the writer has thought it advisable to set down 
definite opinions upon several questions open to consider- 
able controversy with the object of promoting discussion. 
There is such an abundance of literature on the subject 
of the steam-turbine, giving descriptions of types and 
systems, that only a passing reference will be made to this 
point. Briefly, the present situation of the steam-turbine 
industry is a battle for supremacy between the impulse and 
reaction types, and while the partisans of each type claim 
all sorts of wonderful advantages which the other does not 
possess, yet the following statements are put forward as 
representing the point of view of a user who has studied 
the problem from all sides: (1) All turbines must fulfil a 
certain law of combination of blade speed and number of 
running rows; (2) steam expanding between boiler pressure 
and condenser must generate a certain velocity, and this 
velocity must be imparted to the revolving mass in small 
increments, as in the Parsons machine, entailing many rows 
of blades, or in larger increments, as in the Zoelly or Curtis 
machines, or in one increment, as in the Laval; (3) the 
fewer the rows of running blades the higher must be 
the speed at which the blades гир, and consequently the 
higher the speed of the steam impinging on the blades; 
(4) the impulse type turbine runs at a much higher speed 
at blading than the reaction type and necessitates par- 
ticular attention being given to the design of the wheels 
‘and blades owing to the greater stresses that prevail ; 
(5) the impulse type turbine lends itself to a more 
mechanical looking construction than the reaction type ; 
(6) the reaction type, as illustrated by the best Parsons 
ty pe, is more economical than the impulse type; (7) for 
speeds of 3,000 r. p.m. and below 1,000 kw. the impulse 
type is better tban the reaction; (8) for speeds of 
1.500 r.p.m. and up to 3, 000 kw. the reaction type has 
up to the present proved most satisfactory; (9) for speeds 
of 1,000 r. p. m. and 750 r. p.m. and up to the largest віх эв 
likely to be used there is absolutely no evidence that the 
impulse type can compete in reliability or economy with 
the Parsons type. 

In making the above statements regarding reliability and 
economy, isolated cases have not been considered, only 
an opinion expressed on a general survey; and a very 
‘important point which must be considered, both for and 
against the two types, is that the reaction type has been 
longest in the field, the uses to which it has been put are 
of wider application, and the total horse-power in use muat 
very greatly exceed that of the impulse type, and whether 
the impulse type will come through the many viciesitudes 
that are supposed to beset all turbines is & matter which 
has yet to be proved. А review of the progress of the 
‘last two years, the writer thinks, shows that while trouble 
with the reaction type has shown a marked diminution, 
due to the defects of the earlier designs having had time 
to come to light, thus showing the necessity of more 
mechanical construction, and notably of stiffer shafts, the 
impulse type has not made the headway many people 
looked for, and may still be said to have its infantile 
complaints ahead. 

Turbine Outputs and Speed.—Too little attention is given 
nowadays to selecting an efficient combination of power 
and speed, although the latter is such an important point 
from every point of view. Take two instances: (1) 
750 kw. on 50 cycle; (2) 1,500 kw. on 40 cycle. In 
Case 1, the periodicity being 50, only two speeds can be 
considered—viz , 5,000 r.p.m. with a two-pole machine or 
1,500 r.p.m. with a four-pole machine. Many engineers 
have selected the slower speed in putting down their 
installations, but there is no argument in reason which can 
be given against the higher speed of 3,000 r p.m., as the 
bigh-speed set will be (1) more economical by about 10 per 
cent.; (2) take up less floor space; (5) be about 15 per 
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cent. cheaper in first cost. The same remarks apply 
to Case 2, where of the two speeds of 2,400 r.p.m. 
and 1,200 r.p.m. it is an uncommercial proceeding to 
put in the slow-speed set. A very good rule to 
follow, and one which should be insisted on, is: choose 
the size of your unit to suit the highest speed that 
the periodicity will allow, and here the assistance to 
be obtained from external fan cooling of the generator 
should not be overlooked, because the higher the speed at 
which the set is run the greater the benefits which will be 
obtained from a turbine installation. At Sunderland we 
have a 1,500-r.p.m. Willans-Dick - Kerr combination, 
installed to carry a load of 2,000 kw. continuously and 
2,500 kw. for two hours, and the economies effected by 
this plant have been most pronounced, as is very prac- 
tically exemplified by the fact that with the present 
normal works day load, amounting to about 2,300 kw. on 
the turbine, two boilers will easily steam the turbine, but 
upon changing over to three modern high-speed reciprocat- 
ing engines, of about 700 kw. capacity each, it is impossible 
to hold the steam without substantial assistance from 
a third boiler, and we always hold additional boilers 
banked against the contingency of a failure of the 
turbine plant. The question of steam consumption is 
returned to later on. For direct-current turbe sets the 
merits of the tandem machine must not be lost sight of. 
For a given size unit the advantages accruing from tandem 
machines are many —for instance : (1) by putting in tandem 
generators the speed of the set can be increased by about 
75 per cent., with all the attendant advantages, as already 
pointed out; (2) the electrical portion being divided into 
two, there is only 50 per cent. of the machine out of com- 
mission should troubles of any sort arise. It would be 
very interesting to hear the opinion of those engineers who 
have adopted tandem turbo-generators and can speak from 
extended experience of them. The writer recently heard 
the remark of a well-known dynamo designer that if direct 
current was wanted the best way of providing it was to put 
down turbo-alternators and use motor-generators for con- 
version to direct current, but it is to be hoped that the 
serious commutation difficulties of a few years ago are 
being surmounted, and in this respect the radial brush gear 
of the Westinghouse Company looks promising on paper, 
and it would be interesting to hear of actual experience 
with it. 

Turbines v. Reciprocating Engines.—It is often a subject 
of some concern to an engineer to decide at what size of 
unit it becomes advisable to adopt turbines in preference 
to reciprocating engines; a general statement which has 
been made very frequently is that above 750 kw. as a 
unit use turbines, below 750 kw. use engines. It is, 
however, impossible to draw any definite line of demarca- 
tion, as so much depends upon the available conditions 
and the requirements. For instance, the temperature and 
quantity of circulating water affects the situation very 
seriously, and must be taken into consideration as regards 
both capital and running costs before any decision can be 
arrived at. Every case calls for a detailed investigation, 
which it will repay to make thoroughly. There is, however, 
not the alightest doubt that with the higher speeds at which 
it is now possible to run turbo-generators the proposition of 
turbines versus engines will soon disappear, and it will be 
a case of turbines only ; in fact, it is even now difficult to 
prove a case for the reciprocating engine under any ordinary 
conditions. The Brush Company, who have made a 
speciality of small turbo generator sets, give the follow- 
ing typical figures for a 300-kw. plant: Steam consumption 
in pounds of steam per kilowatt-hour with steam at 16 lb. per 
equare inch: reciprocating engine 26.in. vacuum, 24 lb. 
dry steam, 201 lb. with 100 deg. superheat; turbines, 
28 in. vacuum, 22 lb. dry stream and 19} lb. with 100 deg 
superheat; while the capital cost of the two plants com- 
plete with condensers is practically the same. Granting 
that capital and steam costs are equal upon so small a 
unit, and taking into consideration the  undeniablo 
advantages the turbine has in cost of oil and general 
upkeep, it does, indeed, appear that the reciprocating plant 
has only & small field left, except upon sites where the 
facilities for obtaining cooling water are exceptionally bad. 

Selection of Conditions for Turbine Installation.—This can 
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be summed up in few words: (1) 150 lb. per square inch 
steam pressure—because at pressures above 150 lb рег 
square inch the volume becomes small and leakage per- 
centages are increased, with only a small gain in B.T.U.’s 
available ; (2) 150 deg. superheat—because there is no 
appreciable gain in plant over-all economy above 150 deg. 
superheat ; (3) highest possible speed—already commented 
on ; (4) best vacuum possible—because it is the strongest 
feature in turbine working, and it will pay to maintain as 
high a vacuum as possible. 

Condensing Equipment and Vacuum.—As mentioned above, 
the condensing plant is the most important detail of the 
plant, and yet how often is it neglected, or, one should say, 
not paid sufficient attention to. A vacuum should be 
selected with an equivalent temperature about 25 deg. 
above the available temperature of circulating water, and 
this gives a commercially obtainable and maintainable 
vacuum. Having once obtained this, see that it is always 
maintained. Ifa vacuum of 283 in. can be obtained, never 
let it drop to 274 in., which it will easily do with a little 
inattention and neglect of glands, joints, sluice, and 
automatic valves, etc, etc. An inch down in vacuum will 
mean a 5 per cent. rise in the coal bill. Work this out 
in expenditure per annum, and it will draw its own moral. 
The writer has found a vacuum recorder kept under lock 
and key worth considerably more than its weight in gold. 
The writer is of opinion that the field for improvement in 
condensing plant is even greater than in turbines. As 
regards types of condensing plant in use, this again 
depends on circumstances. There are three main types: 
(1) surface ; (2) low-level jet ; (3) barometric. (1) Surface 
can be sub-divided as follows: (a) Ordinary—viz., generally 
consisting of surface condenser, air pump, and circulating 
pump. (b) Parson’s augmentor surface, which is as in (a) 
with the addition of & steam jet and auxiliary condenser, 
which allows smaller cooling surface, and less circulating 
water to be employed. Further, the hot-well temperature 
is higher than with (a) This is, in the writers opinion, 
undoubtedly the best form of surface-condensing plant. 
(c) Counter-current, an arrangement of («) with compartment 
drainage. From the point of general works economy, as a 
rule, the capital cost of surface-condensing plant will be 
rather higher than either jet or barometric condensers. 
(2) Jet condensers are made in many highly successful 
ways, and require, if anything, rather more power than 
surface plants. Upon account of air entrained with the 
circulating water, very complete air-extracting apparatus 
is necessary. (3) Barometric condensers are a very satis- 
factory form of plant, provided every precaution is taken 
to prevent air leakage and ample passage-way given to 
steam and water. e power taken for pumping is, how- 
ever, slightly in excess of other types of condensing plant, 
but from the writer's experience it makes a very satisfactory 
installation. A great point is the uniformity of the vacuum 
which can be maintained, owing to the absence of cooling 
surfaces, which become dirty and, therefore, inefficient. In 
some cases no air-pump is installed, but where a high vacuum 
is essential & really powerful dry air-pump is necessary. 
It is probable tbat this type of condensing plant has 
been kept back, owing to the fact that when used with 
reciprocating engines the presence of oil in the exhaust 
steam put difficulties in the way of using the hot-well water 
for boiler feed purposes. With turbines this difficulty has, 
of course, disappeared, and it is possible that barometric 
condensing plants will be more heard of in future ; they 
are certainly more easy to maintain at their best than 
surface condensers. 

Reliability of Turbines as Prime Movers.—Sunderland 
experience has shown the Willans-Parsons turbine to be 
absolutely trustworthy. For over 16 months the bulk 
of the work has been done by the 2,000-kw. turbine 
plant of this make, running at 1,500 r.p.m, and during 
the year ending March 31 last the total units gene- 
rated in the works were 9,207,227, of which no 
less than 8,009,009, or 87 per cent. of the whole 
output, was generated by the one turbine plant. 
This turbine has, with very few exceptions, been put on 
load every Sunday at noon, and has run through without 
any stop until the following Sunday at about 1 a.m. 
During the night the load drops, asa rule, to about 400 kw., 


and the day peaks have been about 2,300 kw. When this 
has been exceeded, one or more 700-kw. reciprocating sets 
have been paralleled. Throughout the day the work has 
consisted of about three-quarters shipyard and one-quarter 
tramway load, and it is of a very fluctuating character. 
During the whole of this time any sudden mishap to the 
turbine would have shut the whole system down, because 
in no case has there been sufficient plant in parallel with the 
turbine to take the load up temporarily, but in no instance 
has there been a hitch in any way attributable to the 
turbine. It runs through week after week with an entire 
absence of incident. It will be realised that these are 
severe and exacting conditions, and such dependence upon 
a single unit calls for the utmost reliability, and after fairly 
lengthy experience of both high-speed piston-valve and 
slow-speed Corliss-valve reciprocating engines, the writer 
trusts the turbine with equal confidence to either of these 
alternatives. 

Maintenance of Turbine Plant.—The writer is of the 
opinion that maintenance costs on steam-turbine plant 
(consisting of turbine, alternator, and condensing plant) 
complete should not exceed, say, £100 per annum per 
10,000,000 units generated, and if careful record were 
taken in some of the larger turtine works, and fair 
maintenance debits were allocated against units generated, 
it would be found in many cases less than this amount. 
As a matter of fact, the maintenance of the Sunderland 
2,000-kw. plant for the year ending March 31 last, 
including opening the turbine twice to measure clearances, 
came to less that £35, and while it is true that the set 
was under the contractors maintenance, a detailed and 
careful check was takon of all that was done to the plant, 
including the renewal of exciter brushes, etc., а the 
figure given is a liberal allowance of what it would cost the 
Corporation to do the same work, although the contractors 
will have expended more than this, by reason of men’s 
travelling expenses and out-money. The Sunderland 
turbine exhausts into a barometric condenser, aud it & 
probable that the maintenance costs would be greater upon 
a suríace-condensing plant. Ав regards wear upon the 
turbine itself, it appears to be negligible, and most 
careful examination has failed to reveal any signs of blade 
erosion. 

Erhaust Steam.Turbines,—The advantages of the applica- 
tion of the exhaust steam-turbine do not appear to be 
fully appreciated even at the present time. As compared 
with a high-pressure turbine, an exhaust steam set requires 
about double the steam, and the gain due to high vacua is 
more than twice as great. The machine can be of robust 
construction owing to there being no necessity for fine 
clearances, and, moreover, the temperature distortions are 
small. The impulse type can be of very simple construc- 
tion for exhaust steam working, but does not, upon the 
other hand, lend itself so well to economical working as 
the reaction type, as it works with higher steam velocities, 
and if the steam is wet, as is usual, the friction losses due 
to this cause are high. Many present-day condensing- 
engine plante, with a good supply of cold water for circu- 
lating, could be increased in output by 25 per cent. with. 
out any appreciable extra expense, save the capital cost of 
the exhaust turbine installation ; it is, however, the excep- 
tion to find such plants iu electricity works, but their 
installation seems such an absolutely sound scheme that it 
is a wonder the development has not been more rapid. 

Economies to be Obtained from Turbines.—Sunderland 
experience shows the cost of working with turbine plant 
to be much lower than with reciprocating engines. 
The writer has already dealt with maintenance costes, and, 
as regards steam consumption, it has been argued against 
the steam-turbine that it does not maintain its economy, 
but the following experience of the writer's shows that good 
resulta can be maintained after the hardest work. The 
2,000-kw. Willans-Parsons set installed at Hylton-road was 
tested on setting to work, and again on the expiration 
of one year and two months’ work, during which 
time the plant ran over 9,000 hours and generated 
over nine million units. The steam consumption on a 
271-in. vacuum was 17:07 lb. of steam per unit оп 
one test and 17:1 lb. of steam per unit on the other. 
As regards oil, which was logged separately from the other 
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plant, the total cost for the year ending March last was— 
for the turbine £13. 8s. and for the turbine auxiliaries 
£18. 8s. 6d., a total of £31. 16s. 6d., equivalent to 000958 
of a penny per unit generated. It would be difficult to 
claim such a record of maintained economy for any prime 
mover other than the steam-turbine. 


— 


A METHOD OF COMPOUNDING ALTERNATORS 
BY MEANS OF CONDENSERS. 


The effect of leading currenta on the terminal voltage of 
alternators has long been known, but owing to the 
difficulty of obtaining the large capacities required in 
connection with large alternators the practical application 
of the effect has not hitherto been carried out. Herr W. 
Linke in the Elektrotechnische Zeitschrift for May 13 
describes some interesting tests on a small machine in this 
direction. In order to reduce the capacity to a minimum 
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it is advisable to connect it to the circuit through a current 
transformer giving a high voltage at the condenser 
terminale, as shown in Fig. 1, the voltage, in fact, being 
raised to the maximum value which the condenser insula- 
tion will stand. 

The voltage drop of an alternator is due to four effects— 
viz., the ohmic drop, i о, the drop due to armature back 
ampere-turns, the drop due to armature leakage flux, and 
the drop due to field distortion by armature reaction. For 
practical purposes it is, however, permissible to consider 
the drop as made up simply of an ohmic drop, i w, in phase 
with the armature current, i, and an inductive drop, L о i, 
displaced 90 deg. in phase from i. 

If E is the induced voltage of the machine, ew = ohmic 
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drop = armature current i x armature resistance о; е, = 
inductive drop - L i, where w=2 v ~ ; е, = the voltage 


across the condenser reduced to the primary side = буу 
x w 


where C- the capacity of the condenser; Km = terminal 
voltage of the alternator; K = the voltage across alter- 
nator + condenser. 

Then the vector diagram for non-inductive load and 
without the use of a condenser is as shown in Fig. 2, whilst 
with the condenser connected the diagram becomes as in 
Fig. 5. е. has been chosen as somewhat greater than ¢,, 
and the magnetising current of the condenser transformer 
has been e Fig. 5 shows that according to the 
value of e, the current lies more or less ah of the 


machine terminal volts, K,, in phase. The voltage, Km, 
is, therefore, dependent on e, and becomes greater as e. 
increases. For non-inductive load K is smaller than Km, 
but Km itself is greater than it was at no load. Whether 
an actual compounding on non-inductive load can be 
obtained depends, therefore, on the relation between 
terminal volts and power factor for thc particular alter- 
nator. 

Figs. 4 and 5 show the conditions for inductive and 
capacity loads respectively. 

It will be seen that with inductive load the effect of the 
capacity: is (1) the terminal voltage is brought more into 
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phase with the current, so that the phase displacement in the 
generator is less than in the circuit; (2) the condenser 
voltage, e, becomes added to К,, at a steeper and steeper 
angle as the phase difference increases—i e, the vector K 
becomes greater than K,,. The increase of K becomes 
greater the greater the phase difference in the circuit is, 
and by suitably choosing е, it is possible to obtain effective 
compounding with power factors of 8 or 9. 

With a leading current in the circuit (Fig. 5), e, causes 
the generator current to be still more displaced from the 
terminal voltage, Km, so that Km increases further. The 
condenser voltage, e, however, is subtracted from this 
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terminal voltage more and more nearly in line as the арр'е 
of load increases. By suitable choice of ¢ it is, therefore 
again possible to obtain a compounding effect. 

Some tests were carried out by the writer on a small 
single-phase A. E. G. alternator for 8 k. v.a., 220 volte, 50 ~. 
The condenser used consisted of a battery of 20 Leyden jars 
of а total capacity of about 2 microfarad. A 6-K.v.a. 
transformer of variable ratio was used in connection with 
the condenser. Fig.6 shows the normal load characteristica 
of the machine without the condenser with loads of 1, 8, 
and 0 power factors and constant excitation. From that it 
is seen that, with fair approximation, the inductive voltage 
drop, e, may be taken as equal to 2:8 xt. The resistance of 
tbe winding is 45 ohm, во that ew -:45 i. By experiment 
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it was found that an average compounding effect was 
obtained if е, was made equal to 5 55 i. With this capacity 
the test shown at a in Fig. 7 was made, whilst curve b was 
made without the condenser. ‘The armature current 
throughout was kept constant at 20 amperes (normal full 
load is 28 amperes). 
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Fig. 8 gives the voltage drop curves with the condenser 
at 6 and 8 power factors (lagging), and without condenser 
at 8 power factor (lagging); whilst Fig. 9 shows the 
relation between the volts and the current for cos ¢= 8 
both leading and lagging. Curve a is with the condenser 
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connected, and curve b withoutit. It will be seen that the 
condenser chosen (е. = 3:55 7) is not quite sufficient for a 
lagging power factor of 8, whilst it over-compounds with 

a leading power factor of :8. Fig. 9 also shows that the 
condenser takes about 33 per cent. of the kilovolt-amperes 
of the alternator. 
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This method of compounding has the advantage over 
most others of responding instantly to variation of load, 
and, therefore, although a given condenser only compounds 
accurately for a particular power factor, it is well fitted for 
traction or power transmission work, 


^ 


MODERN CABLE SYSTEMS. 


Mr. E. M. Hollingsworth's paper on. phe es desi | 


read before the Incorporated Municipal Electrical Associa- 
tion last week, gave a valuable résuiié of up-to-date cable 
practice. His experience at St. Helens has been unique, as 
in that town the conditions are as unfavourable to under- 
ground cables as it is possible to have them. It is a 
colliery district, which means that the ground in places 
will subside from time to time, and one of the principal 
industries is the manufacture of chemicals, in connection 
with which there are eight large works. It will be realised 
from this that the ground in the neighbourhood of these 
works cannot fail to be impregnated with acids and 
alkalis. For this reason, armoured cables laid direct 
in the ground have given more trouble than all 
the rest of the network. The armouring has been eaten 
away almost entirely. Again, the subsidences in the 
streets reduce the advantages to be derived from а draw-in 
system. The author's description of the subways at St. 
Helens is of special interest, as they provide space for gas, 
water, and other services as well for the electric mains. 
There ia in St. Helens down the two principal thorough- 
fares a subway, 6 ft. 6 in. high and 5 ft. 6 in. wide, 
nearly half a mile in length, with an entrance at each end 


Fig. 1.—Cross Section of St. Helens Subway. 


and one midway, and with lateral ways at the intersections 
of the other streets. With the exception of а 4j-in. ring 
of blue bricks forming the inner arch it is constracted 
entirely of concrete, and the form of construction and 
arrangements of the gas and water mains and electric 
cables are as shown (Fig. 1). For the gas, water, and 
electric service connections, 6-in. earthenware pipes are laid 
at frequent intervals from the subway to the footpath. It 
is ventilated by means of open gratings placed about 
30 yards apart, and is, of course, lighted by electricity, 
The work was completed in 1899, and the cost including 
the lateral ways was £7 per lineal yard, and the electricity 
department’s share of the capital and maintenance charges 
is £90 per annum. At the present time, exclusive of service 
connections, there are four miles of cables ranging from 
'1 sq. in. to 1 sq. in. single and multi-core. The cables are 
supported on strong racks, and the average cost including 
the racks and the placing of the cables is about 13d. per yard 
of cable. 'The feeders and distributors are connected to 
distribution boards placed in a chamber at the centre 
entrance to the subway. About 100 consumers are supplied 
through services connected to the mains of the subway. 
Large three-wire consumers are in each case connected 
direct, but in the case of small consumers three or four are 
gupplied from one set of service cables. 
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The close proximity of the cables to each other and to 
the gas-mains has been advanced as an objection to such 
& system, but so far the author has not experienced any 
trouble, and he considers that if ordinary care be taken 
this risk should be very remote. A subway for electric 
cables offers that accessibility and freedom from mechanical 
damage which is not obtained in any other system. 

The author also gives a brief description of the overhead 
system of- conductors that has been in use in connection 
with the St. Helens Corporation scheme since 1902. By 
means of overhead conductors a supply of energy at 
500 volts direct current, with one side earthed, is given 
to several glassworks and collieries situated within a 
radius of two miles from the power station, but separated 
by rough ground impregnated in places with chemical 
waste. For this reason it was quite out of the question 
to lay cables underground, and the Board of Trade being 
convinced of this consented to the conductors being placed 
overhead. The total length of the pole line is just over 
14 milee, and the poles are placed about 40 yards apart. 
The dimensions of the poles and cross-arms and the arrange- 
ment of insulators and conductors are shown by Fig. 2. 
The poles are of red fir, well creosoted, and are to the 
specification issued by the General Post Office in connec- 


FIG. 2.—Arrangemint of Cross Arms. 


tion with the supply of telegraph poles. They are planted 
toa depth of 8 ft. with & packing of concrete, and about 
every two years the base of each pole is exposed to a depth 
of about 2 ft. and coated with oil of creosote. Apparently, 
80 far, there is little or no deterioration, which undoubtedly 
is due to the process of creosoting these poles, for by some 
misunderstanding one or two poles that had not been 
treated were erected, but after six years’ use they had to be 
replaced. The cross-arms are of creosoted oak with stays 
of wrought iron and the insulators are the Post Office 
heavy telegraph type. The conductors are 4/0 S W.G.. 
solid-drawn copper, staggered in order to comply with the 
Board of Trade regulations. Three pairs of conductors 
are in use for a portion of the distance, and there is room 
for another pair, or four pairs in all. The cost of the work, 
exclusive of the conductors, was £220 per mile, and for 
each pair of conductors erected must be added £170 per 
mile. If copper conductors were replaced by aluminium 
at present prices, the cost would be for each pair of con- 
ductors £120 per mile. For comparison, the cost for the 
equivalent underground mains—that is two 15 sq. in. 
cables laid solid in earthenware troughs— would be £800 
per mile. 


From these figures it will be seen that the installation 
of overhead conductors ie considerably less expensive than 
in the case of underground cables, and, in addition, the 
cost of maintenance is less, and such a system offers more 
flexibility and less risk of breakdown. 


AN IMPROVED FORM OF HIGH-TENSION 
INSULATOR. 


——— 


The weight, sise, and cost of the ordinary high-tension 
porcelain insulator increase rapidly with increasing voltage. 
The increase, in fact, is approximately as the square of the 
working voltage, as is shown in Fig. 1, in which the full 
line gives the relation between working voltage and weight 
of insulator for the standard type made by the Porzellan- 
fabrik Hermsdorf. In Fig. 2 the relative cost of these 
insulators for the various voltages is shown by the full line. 
This rapid increase is accounted for by the difficulty of 
manufacturing large porcelain piecer, and also by the fact 
that the dimensions have to increase much more rapidly 
than the voltage in order to avoid the surface leakage which 
precedes the breakdown. 
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Experimente carried out at the Hermsdorf Porzellanfabrik 
have shown that the difficulties met with in these large 
insulators can be removed to a great extent if the upper 
porcelain plate is replaced by a metal one. This may seem 
a strange way of improving the insulation, but it, neverthe- 
less, has this effect. In the first place, the upper porcelain 
plate of any insulator is of little value as insulation, for its 
outer surface soon becomes covered with water in rainy 
weather, and its chief purpose is to protect the remainder 
of the insulator from the wet. This purpose is equally well 
carried out by a much thinner and lighter metal plate, 
especially as.the.latter can be easily and cheaply made of 
larger diameter. The metal cover is also, of course, much 
less liable to damage by stone-throwing, etc. But besides 
these mechanical advantages the metal cover has a further 
purely electrical advantage, for the rain-drops, as they 
drip off the edge of the cover, are electrostatically repelled 
much more effectually than in the case of the insulation 
cover. This action is well brought out io Fig. 3, which 
shows a metal-cover insulator under high tension, with the 
drops being thrown outwards and quite clear of the lower 
part of the insulator. The effect can be enhanced by 
adding a metal ring beneath and jast inside the metal 
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cover. The action is not appreciably interfered with if the 
metal cover is painted or enamelled to protect it against 
atmospheric corrosion. 

The reduced weight and price of insulators designed in 
this way, especially for the higher voltages, is shown by the 
dotted curves in Fig. 1 and Fig. 2. Thus, an ordinary 
porcelain insulator for 80,000 volts weighs 27 2 kg., whilet 
an equally effective metal-cover insulator for the eame 
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voltage weighs only about 15 kg. The cost is also con- 
siderably reduced in the latter case. 

It might be expected that the metal-cover insulators 
would show a greater loss when under pressure, but 
experiment bas shown that this is not the case. Thus a 
number of similar insulators were tested at 100,000 volts, 
half being ordinary porcelain ones and the other half 
having the upper porcelain plate replaced by a metal cover, 
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as shown in Fig. 4, A and B. Both types showed the 
same loss, which amounted to about 50 watts per insulator. 
Certain experiments also show that the metal cover has the 
effect of improving the electrostatic pressure distribution 
within the insulator. 

It is found that whilst with ordinary porcelain insulators 
tested under rain or spray the breakdown is always pre- 
ceded by surface discharges, this is not the case with the 
metal-cover insulators. In these the breakdown occurs 
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without previous warning, although not until a higher 
voltage is reached than with the normal insulator. Thus, 
in Fig. 5 a test of an ordinary and a metal-cover insulator 
in parallel at 140,000 volts under spray is shown. These 
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insulators are for a working voltage of 80,000, the 
porcelain one being 39 cm. in outer diameter and 
49 om. in height and weighing 19 kg., whilst the 
metal-cover one is 50 cm. in outside diameter, 39 om. in 
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height, and weighs 15:8 kg. A heavy surface discharge 
is seen to be passing over the porcelain insulator whilst 
the metal-cover insulator is unaffected. From these experi- 
ments it is clear that the addition of a metal cover to 
many existing porcelain insulators would add considerably 
to their safe working voltage, and would make many 
simple indoor ineulators of the ribbed type fit for outdoor 
uge.— Elektrische Kraftbetriehe und Bahnen, 


A NOVEL TELEPHONE RECEIVER. 


Some experiments by Prof. Penkert on the use of iron- 
cored apparatus—such as electromagnets, dynamo arma- 
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tures, or transformers—as loud-speaking telephone receivers 
were described in these columns recently. Some further 
experiments in this direction are described by Herr E. 
Kosach in the Elektrotechnische Zeitschrift for June 17, 1909. 
Not only closed iron circuits, but atraight-oore open-circuit 
electromagnets, such as are shown in Fig. 1, were found to 
give good speech reproduction. The soft-iron core, K, was 
initially magnetised by the winding, W, connected to the 
steady supply, E, whilst a second coil, S, also wound round 
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the core, K, was connected in circuit with the micro- 
phone, M, and the cells, e. The reproduction is still 
audible when the magnetising coil, W, is omitted, although 
the effect is weaker. The effect can, however, be very 
decidedly improved if one end of the iron core is brought 
into contact with a fairly large plate, P (Fig. 2), of iron or 
other metal, or even wood. The best results were obtained 
with an iron-wire core, but solid iron or steel cores also 
acted. 

It was also found that without any iron core the coil 
connected in the microphone circuit itself was capable of 
reproducing musical pieces, etc., with great purity, although 
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only weakly, so that the coil had to be held close to the 
ear to become audible, A coil of iron wire gave somewhat 
better results than one of copper. Satisfactory results, 
for instance, were obtained with a coil of 50 or more turns 
of insulated wire about 1 mm. in diameter, and wound on 
a diameter of 5 cm. to 10 cm. The effect is doubtless 
chiefly due to the electrodynamic action of the turns of the 
coil on one another, but it seems probable that molecular 
action within the wire also helps. It was found, for instance, 
that а coil embedded in a pitch-like mass, so as to be 
practically a solid block, acted no worse than an ordinary 
unembedded coil. The action could again be decidedly 
improved by adding a plate, P (Fig. 3), at one end of the 
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coil. That the action of this plate is not of the same kind 
as that of the membrane of a Bell telephone is shown by 
the fact that quite thick plates can be used, and that the 
plate can be of any non-magnetic material just as well as 
of iron. The plate appears rather to act through the 
increased volume of air set in motion. 

As a new form of receiver, the writer suggests the use 
of a brass bobbin wound with the microphone coil and 
provided with a metal plate at one end (ig. 4) which 
might, perhaps, with advantage be shaped as a funnel. 
Such a receiver used with an ordinary granule microphone 
and connected to a few volts gives clear reproduction which 
is audible at considerable distances, whilst if the receiver is 
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held to the ear the slightest whisper into the microphone 
is heard. The introduction of the usual induction coil 
between the microphone and the receiver does not interfere 
with the result. If the former on which the coil is wound 
is made of iron, very little improvement results. If the 
iron former is magnetised by a separate coil carrying a 
steady current, the result is again a little improved, and 
this improvement is found to occur even when no iron is 
present—i.c., when the copper-wire coil connected to the 


mierophone is surrounded by a second copper coil carrying 


a steady current in the same direction as the microphone 
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FITTINGS FOR HOLOPHANE GLASS. 


If additional evidence were needed to justify the move- 
ment which is endeavouring to rescue illuminating engi- 
neering from empiricism, and to bring about a wider 
recognition of the fact that this distinct branch of engineer- 
ing has a broad and scientific basis, none more convincing 
could be adduced than the modern design of electric light 
fittings and glassware for same. Till within comparatively 
recent times, the design of this class of goods followed 
strictly conventional lines; the bulk of the goods were 
often incongruous and defective, and many installations 
that we have inspected have so lacked a nce between 
artistic merit and efficiency of illumination that the 
seemed to denote a curious paralysis of the designers 
mind, almost to be compared with that paralysis of 
Hamlet’s will which followed when the evidence of two 
worlds hung in equipoise before him. Whether the move- 
ment recently noticeable in this country, which aims at 
placing illuminating engineering on & more scientific basis, 
is the direct or indirect result of those forces which have 
brought about the change just mentioned, or, on the other 
hand, whether it is that movement which is influencing 


Fig. 3.—Pendant with Holophane 
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Fig. 2.—Holophane Reflector Bowl Ceiling Fitting. 


and determining this change, is a question we will leave 
undiscussed. Неге we are concerned merely to point out 
the distinct improvement in the design and construction of 
modern electric lighting accessories. 

The advent of the metallic-filament lamp has completely 
revolutionised electric lighting, but owing to the intensely 
brilliant filament many objections have been raised to its 
use, We believe it is generally agreed that an ideal 
illumination requires absence of glare, which must be 
secured without loss of light. А metalfilament lamp in 
a Holophane reflector bowl is, without doubt, the nearest 
approach to this ideal on a commercial basis. It seems 
sometimes to be forgotten that the style of fittings and 
type of glassware used are almost as important a factor in 
the efficiency of the result as the current consumption of 
the lamps themselves. In fact, a lamp with a relatively 
large consumption of current, used in combination with 
Holophane glass, will give а higher efficiency of illumina- 
tion than a lamp giving more candle-power with the same 
current consumption when used under an obscured or 
heavily etched shade; and it is to the property of giving 
perfect diffusion with the least possible loss of light that 
the increasing popularity of Holophane glassware 18 
primarily due. The advantages of the latter are at 
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once apparent on entering rooms where it is in use. 
At the showrooms of Messrs. Julius Sax and Co, 
100, Chariog Cross-road, London, W.C., there is a 
wide range of fittings for Holophane glass, and their 
numerous applications are of interest. We can only 
illustrate two or three examples of the fittings to be seen 
in these showrooms, the styles of which are such as to 
harmonise with the style of various buildings and schemes 
of decoration, while the light obtained from tungsten light 
sources used in combination with Holophane glass com- 
pares very favourably with the illumination obtained from 
an enclosed arc lamp as regards quality, and closely 
approximates it for efficiency. The accompanying designs 
require no explanation. Their artistic merit is obvious, 
and this, we are pleased to note, has been secured without 
sacrificing efficiency of illumination. 


CANVASSING NOTES. 
BY P. О. W. 


Central-station engineers in the past have, to a large 
extent, believed that the securing of new business was 
dependent merely upon the struggle between the rival 
costs for the consumption in the case of electricity and gas. 
It is only in recent times that they have realised the value, 
importance, and necessity for something to be done in tho 
way of systematic publicity. "The recent scientific methods 
introduced into the subject of illuminating engineering, 
with the comparatively recent Press articles dealing with 
the expansion movement, are in large measure responsible 
for the adoption of progressive policy by a few of the larger 
undertakings. The adoption of this policy has been very 
keenly felt by the gas suppliers, in such a way as to bring 
about, as a result, a general “ waking up” even in districts 
where electricity is not yet available. 

In view of the amount that has been written in the past 
dealing with the various publicity schemes, it is not 
intended to enter upon details of any particular set of 
arrangements in the present article, but it is perhaps not 
superfluous to mention that in the case of any undertaking 
either large or small, probably the most important matter 
in connection with its commercial management is the 
employment of a gocd canvasser. One of the chief reasons 
why systematic canvassing has fallen into such evil repute 
i8 that it has often in the past been left to the mercy of the 
tallyman type of individual, or has been reserved as a spare- 
time employment for the unassisted intelligence of certain 
of the office staff. Experience shows that if suitable can- 
vassers seek the right sort of load, the desired results are 
effected. Successful canvassing is an art, and to be 
properly conducted should be in the hands of a tactful 
engineer of some experience, or at any rate of a man 
capable of advising as to the planning of, probable initial 
cost, and yearly bill involved in the installation of eithor 
light, heat, or power. He should be a sontient being who 
uses his brains and experience in evolving and improving 
methods of dealing with the individual publie, and dispelling 
the absurd illusions brought about by the one-sided state- 
ments made by the gas suppliers which constantly recur to 
unsettle the mind of the public as to the immense 
advantages of electricity. 

It has been the experience of the writer to find that, 
although the vast majority appreciate cheap electricity and 
a straightforward tariff, a considerable number of new con- 
nections are obtainable by persistent personal educating, 
irrespective of the prices charged for the current. It is this 
class of consumer who, once properly shown the error of 
his ways in clinging to gas and its evils, is willing in most 
cases to pay twice over for the wisdom and pleasure of an 
electric installation ; he is certain to remain a satisfied and 
remunerative source of income to the supply undertaking. 
The reason why people do not wire their premises is mainly 
on account of their doubt as to whether the advantages to 
be derived really justify the expenditure incurred thereby, 
and not merely, as some tell us, that electricity is 
expensive.” 

Notwithstanding the fact that the usual forms of adver- 
tisement have reached a high state of excellence, it cannot 
be claimed that they have in many cases “clinched the 
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bargain.” It is usually the pleasure of the canvasser - who 
obtains the man’s support by taking him out of the crowd 
and talking to him privately—to bring about the actual 
signing of the application form. Although the cost of 
personal canvassing may be far in excess of other forms of 
publicity, there is no doubt that more good work is done 
in this manner than would be the ca:e were everyone 
addressed without direct reforence to their individuality. 

Ап important point which will often predestine the 
result of a call is the time of calling. For instance, it is 
almost hopeless to interview a busy doctor during his 
consultation hours or a draper on, say, а Monday after- 
noon. In canvassing shop premises it is, of course, а good 
practice to first attack places frequented by the public, 
euch as hairdressers, public-houses, and the larger establish- 
ments. It is also important that such public buildings 
as the town hall, public library, and baths when secured, 
should be, if anything, overlighted, as these are places 
where the public congregate and are likely to adopt the 
excellence of the light as a topic of conversation. Were 
preferential treatment permissible it would in most cases 
pay the electricity supply authorities to make specially low 
charges for the lighting of public buildings, in consideration 
of their immense value as advertising mediums. 

It is within the province of the canvasser to arrange for 
the distribution of publicity literature; quantities ot this 
can be effectively distributed by means of its being avail- 
able at the publie library and on tbe counters of some of 
the larger establishments and shops in the district. When 
dealing with shopkeepers, special propositione, in the form 
of schemes embodying the “you switch оп and we do the 
rest" principle drawn up in attractive style command 
attention from the very fact that they are special. 

The writer, on whose experience the above suggestions 
are based, hopes that the foregoing will serve to emphasise 
the absolute necessity of the publicity man as an adjunct 
to every electricity undertaking. 
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THE INFLUENCE OF METALLIC-FILAM ENT LAMPS 
ON THE ELECTRICAL INDUSTRY AND ON 
STREET-LIGHTING. 


Mr. Hoadley, in his paper read before the recent meeting 
of the Incorporated Municipal Electrical Association, stated 
that the above title embraced a great many divisions of the 
subject, and on looking closely into the matter it was 
astonishing bow far reaching and on how many widely 
differing branches of the great electrical industry was the 
influence of the metallic-filament lamp felt. He proceeded 
to consider the effect of the lamp, first, on the manufacturer 
and selling agent, and, secondly, on the supply station. 
To the manufacturer of plant the new lamps have been 
anytbing but a blessing. Orders for extensions have been 
bung up indetiaitely. Cablemakers are somewhat lees 
affected, as new consumers have to be connected off the 
lines of existing mains. The makers of the lamps have had 
a rich harvest, and the accessory suppliers also have gained. 
The author puts the wiring contractor also amongst those 
benefited by the new lamps. 

The station engineer is affected to an extent depending 
on the class of consumer catered for. The alternating- 
current station supplying a residential district feels the 
change hardest, as practically all the circumstances are 
against them. “Speaking of them generally, the class of 
property they supply is of the better clase, houses whose 
owners will face the outlay demanded by a transformer and 
metal lamps with equanimity. Not having a large late- 
closing shop demand, the raising of the standard 
of illumination will not help them very much, as it is 
not so much increased light for the same amount of money 
that the consumer will go in for, ав in most cases the houses 
supplied are suffieiently well lighted already, but the same 
amount of light for a greatly reduced amount of money. In 
the generality of the towns in question gas is not particu- 
larly cheap, so that a large proportion of the available houses 
already take a supply, so purely from the lighting supply 
it is doubtful if new consumers will come along fast enough 
to take ali the units that existing consumers will save; 
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even if they do, it means that the capital charges per unit 
sold will be increased, as although the generating plant 
will not need addition, yet new mains and services must be 
provided, and in these residential towns these are generally 
an expensive item per consumer, and with the poor 
load factor generally prevalent capita! outlay should be 
kept as low as possible.” Куеп here Mr. IIoadley is rather 
adverse to the raising of the price per unit. He believes 
that the cost of the new lamps will soon be reduced, just 
as the carbon lamps were. To get the full benefit of this 
reduction, it is, in the opinion of the author, a necessity 
that municipal bodies generally should have the power to 
raise money for the purposes of wiring houses and other 
premises, for letting out cooking and heating apparatus as 
well as motors on hire and hire-purchase. Forty-four towns 
now possess these powers, and he considers it to be stupid 


to insist on special Acts before granting the powers to 
other authorities. 


On the wiring question Mr. Hoadley says: “ Whatever 
be the system or systems of cheap wiring that will survive 
and become standard, in the sense that conduit and casing 
have become standard, the author can state from his own 
experience that the Continental system of flexibles on 
special insulators requires a lot of beating—among other 
places, he has tried it in the damp warm atmosphere of a 
conservatory for 18 months without the slightest trouble. 
With cheap wiring, the necessary powers to hire out 
cooking and heating apparatus, wiring and fittings, and the 
improvements in cooking and heating apparatus which are 
bound to come with extended experience, most central 
atations should be able to look on the metal lamp as an ally 
and not as an enemy." 

The cost of the lamps must be reduced, as to a working- 
mau 4s. 9d. for & new lamp would decide him at once 
against electric lighting. 

„Provided that it can be arranged that central stations 
can obtain the advantages set out above—viz., extended 
powers, cheaper wiring, and cheaper lamps—it is the 
author's opinion that a new era of prosperity for the 
greater part of the electrical industry will begin, and in 
the meantime supply engineers should do their utmost to 
counteract any disadvantage there may be iu a falling 
revenue from purely lighting consumers, by pushing into 
prominence the many other uses of electrical energy, some 
of which have up to the present been seriously neglected. 
That there will be a diminution in revenue from lighting 
consumers cannot, the author thinks, be denied, as although 
the standard of lighting demanded will undoubtedly be 
increased, yet it will be in very few cases that the 
standard of illumination will be raised some three and а 
half times, which is roughly the ratio of efficiency between 
tungsten and carbon lamps at present, aud some makers of 
tungsten lamps are already considering the question of 
raieing the efficiency of the lamp, as the average life 
obtained in a large number of cases points to a large sale 
of lamps for renewal purposes a great deal less than was 
estimated." 

For street-lighting the lamps have a wide field: “ Up to 
the present the generality of streets lighted by in-an- 
descent gas at ordinary pressures in towns where electric 
light mains are laid, are so lighted on the score chiefly of 
cbeapness, the supportera of gas lighting claiming that 
electric light was beaten in the competition, as the light 
given by carbon or other lamps available up till recently 
was not equal to the light of an ordinary gas mantle, while 
for many streets the cost of arc lighting even with the 
lamps spaced as far apart as possible was prohibitive. 
Whatever truth there was in these statements then has 
considerably altered now, for an ordinary 60-watt metal 
lamp without any reflector will, from the point of view of 
the ordinary public, produce the same results as a good 
gas mantle in the heyday of its youth, while with 
reflactors the effect can be considerably increased. The 
other advantages, from an electrical point of view, 
are that no special mains. are necessary ; with the 
same fitting, different candle- power lamps, graded 
according to the importance of the streets can be 
employed, lamps that fal can be renewed at any time 
without trouble, the candle-power of the lamp does not 
appreciably dimiuish with age, and last, but not least, the 


average life of the lamps is a revelation. In the author's 
own experience, some 18 months has given an average 
life of very nearly 1,100 hours, individual lamps lasting 
6,750, 5,450, and 5,044 hours on a circuit at 230 volta 
where a large and flactuating power demand does not 
make for a particularly steady volt chart, however admir- 
able may be the intentions of the switchboard men. In 
conclusion, the author would urge all station engineers to 
unite in trying to obtain what he considers the necessary 
powers to enable them to utilise to the full the immense 
power put into their hands by this epoch marking inven- 
tion, and by themselves getting into personal contact with 
their consumers, putting before them the great advantages 
cf more light for the same money instead of the same light 
for the less money." 


CHEAP UNITS. 


Mr. A. M. Taylor (Birmingham) has kindly furnished us 
with some notes of his contribution to the discussion on 
the paper which was presented under the above title by 
Councillor H. Sinclair before the annual convention of the 
Iacorporated Municipal Electrical Association last week. 
From the report of the paper, which appeared in our issue 
of June 25, it will be recollected tbat Councillor Sinclair 
dealt with three classes of power load: (1) those consumers 
who keep off the peak altogether; (2) those who keep on 
right through the peak; (35) those who employ a time 
switch and are charged at high rates during the peak. 
With regard to the first class, Councillor Sinclair suggested 
charging nothing beyond works cost at 05d. per unit 
(unless special mains extensions are involved), but later 
he seemed to retreat from his figure. Mr. Taylor, how- 
ever, maintained that not only would he be safe in selling 
at 0:54. per unit to this class of consumer, but (with a large 
station) he would make the best part of 100 per cent. 
profit. Mr. Taylors remarks may be summed up ав 
follows: 

“It cannot be too often emphasised that the annual costs 
on account of fixed charges consist almost equally of 
charges to pay interest and sinking fund on extra plant 
and charges which depend on the employment of the said 
extra plant at the generating station. Such latter charges 
are wages, management, repairs, rates, taxes, stand-by 
coal, and depreciation, and they frequently represent in 
large stations £4 per kilowatt of maximum demand per 
annum. Some or all of these costs are included in 
Councillor Sinclair's Table A and, therefore, in his O'5d. 
per unit. 

“ My proposal is that a consumer who keeps entirely cff 
the peak should be charged his ac/ual cost to the station, 
plus, say, 25 to 50 per cent. for profit, but no fixed charges 
of any sort in addition. Consider the case of the group of 
consumers depicted in the darkly-shaded area on the 
diagram. They total 4,000 kw. ; they come on at dead of 
night and they cost the station practically nothing in the 
way of fixed charges beyond coal handling, an extra clerk, 
and a meter inspector, say £300 per annum (= 001 per 
unit). Load factor=17 per cent. Another group of con- 
sumers, also representing 4,000 kw., come on for the whole 
24 hours. Thoy cost the station £32,000 per annum in the 
way of fixed charges, £16,000 of this being for interest 
and sinking fund on plant and mains. Their load 
factor is 100 per cent. (for the day). Ш diversity 
factors were ignored, the second class would need to 
have, roughly, 100 times the load factor to pay off the 
£32,C00 at the same rate per unit. But it bas only six 
times the load factor, so thediversity factor must evidently 
be introduced—in this case it ia infinity—and the capital 
charges and thoso dependent on new generating plant then 
disappear. 

Next consider—and this is a very important point how 
far we could carry the night load consumers into the day 
without extra plant or mains being involved in order to 
cope with this load. Referring to the diagram, it will be 
seen that it would be safe to allow the load to continue up 
till, say, 3.30 p.m. and come on again at 6 30 p.m, if only 
we could be sure that we would not creato spurious peaks 
at other portions of the day. The way in which I would 
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suggest that the station engineer should protect himself 
ipis ks these spurious peaks is to offer a keep off discount 
of, say, 100 per cent. (off fixed charges) to consumers who 
were willing to. have the -keep-off period revised i e, to 
have their time-switches reset—4every year, and to offer, say, 
80 рег cent., .or:even 60 per cent., to those who preferred a 
five-yearly xevision. The consumer would, of course, pay 
all ue running coats as an extra, plus the £500 allowed to 
above, plug #0 per cent. for profit. 

" There d no injustice whatever to existing consumers in 
the scheme lI have indicated, because they will reap the 
benefit of ће 25 to 50 per dent. ‘net profit which the new 


consumers bring in; and because if the restricted-hour 

consumers did: not come on (which they won't do without 

sufficient inducement) the existing consumers would have 

to go along on existing rates, without this benefit ; and, 

again, because additional -‘interest-paying consumers, on 
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the ordinary terms, would be attracted by the general 
increase of business done in tkétewn, and the better terms 
that could Бе offered to ordinary consumers consequent on 
profit made off the “ restricted-hour " consumers (0:014. per 
unit would bring in 26,006 per annum of net profit) 
It is grossly unjust that a potential consumer who would 
only cost the station some. £300 per annum on fixed 
charges, should be forced to pay £30,000 per annum just 
because existing consumers, who are unwilling to suffer the 


а | 


inconvenience of being cut off during tke~pesk; are obliged: 


to pay this gur. 


IRON AND STEEL INSTITUTE. ` 


The autumn meeting of thé 1:5 and Steel Institute will be: 


held in London on Monday, Tuesday, Wednesday, and Thurs- 
day, Sept. 27, 28, 29, 40, and Oct. 1. An influential -reception 
committee is in process of formation, and arrangements are in 
progress for the entertainment of the members taking part in 
the meeting On Manday; the 2¥th, the offices of the institute 


*. [t will be understood that all preparations. begun 


switched on, and the men in charge of the machine killed. 
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will be open for registration of names and distribution of pro- 
grammes and badges. The mornings of Tuesday and Wednes- 
day will be devoted to the reading and discussion of papers at 
the Institution of Civil Engineers, the council of which have 
kindly placed at the disposal of the members their hall of meet- 
ing, Great George-street, Westminster. The afternoons of 
Tuesday and Wednesday will be devoted to visits to works and 
to places of interest in and around the Metropolis. These 
visits will include the Royal Arsenal, Woolwich ; the works of 
Messrs. Siemens Bros., Woolwich: the generating station of 
the London County Council at Greenwich; the works of 
Messrs. Fraser and Chalmers, Limited, Erith; the Lambeth 
Potteries of Messrs. Doulton and Co., Limited ; and the motor 
carriage works of Messrs. Napier and Son, Limited, Acton. 
A visit will also be arranged to the Royal Small-Arms Factory 
at Enfield and to the National Physical Laboratory, Teddington. 
On Thursdayafternoonthe Lord Mayor(the Right Hon. SirGeorge 
Truscott. Bart.) and the Lady Mayoress have invited the members 
and their ladies to a reception at the Mansion House. The even- 
ing entertainments will consist of a theatrical performance on 
one night and a banquet and musical entertainment on another 
night. In both these functions ladies can participate. "There 
will also be visits to the Mint, to the halls of several of the 
City companies, and to the places of interest in the City. On 
Friday, Oct. 1, it is hoped to arrange an excursion to Ports- 
mouth, and, by permission of the Admiralty, to visit any men- 
of-war which may be there on that day. Negotiations are in 
progress with a view to securing from the various railway com- 
panies the privilege of obtaining return tickets to London at a 
single fare and a quarter, available from Sept. 25 to Oct. 2, to 
be issued at provincial centres to members on production of a 
voucher signed by the secretary. 


BRUSSELS INTERNATIONAL EXHIBITION. 


We are enabled to publish the tariff of charges for space at 
the international exhibition to be held next year in Brussels. 
These are as follows: including the use of an isolated show- 
case, or part of a case having more than one frontage, 6s. per 
square foot ; including the use of a wall case, 4s.; including the 
use of a platform and ornamental facade without glass, 4s. ; 
including the use of a platform only, 2s. 6d.; on wall or screen, 
2s. 6d. ; in the Machinery Hall, including the use of platform 
and hand railing where required, 2s. 6d. 

For motive power the charges are unusually low. The Royal 
Commission will defray half the charges made for it by the 
Belgian administration on all machinery driven to illustrate 
processes of manufacture. Thus exhibitors will pay : for steam 
(133 lb. pressure), 4 centime per kilogramme ; for gas, 1s. 5d. 
per 1,000 ft.; electricity (2 x 220 volts continuous), 144. per 
kilowatt-hour. 

Water will be supplied free for pumps or condensers. The 
charge for purer water in the Machinery Hall will be 1s. 104d. 
per 1,000 gallons (50 lb. pressure), and in the Industrial Hall 
1s. 8d. per 1,000 gallons for domestic and 10d. for industrial 
purposes. Not only will there be crane power, but the laying 
of foundations by Belgian contractors will be superintended by 
a competent engineer employed by the Royal Commission. 
With the above particulars, the railway and shipping freights, 
and the contractor's tender, an exhibitor of machinery can 
make his calculations with a degree of confidence not hitherto 
possible. 

The special catalogue for the British section, published in 
English and French, will give a free insertion of 12 lines ; the 
general catalogue a free insertion of four shorter lines. Another 
provision made by the Royal Commission is that of a suite of 
rooms for exhibitors’ agents. This is a new thing in exhibition 
practice. There will be a reference library and a staff of high- 
class interpreters attached to the establishment, and it will be 
furnished with all the necessary equipment for transaction of 
business, correspondence, and so forth. 

The Belgian State Railways, charging full rates on the 
outward journey, will return exhibits to their termini free of 
charge. The British railway companies will make a reduction 
of 50 per cent. on returned exhibits not sold and travelling by 
the same route to the station from which they were sent out. 


Twelve shipping companies have also agreed to this 50 per cent. | 


reduction. 


so far in 


advance by the Exhibitions Department are part of the reform 


which has been described, and that a prompt response to the 


campaign, new being carried on throughout the country is. 


fr 


advisable in the interests of exhibitors as well as of the, general А 


scheme., - .. . 3. i 
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An inquest was held last week on two men who were killed in the 


Clifton Pit, Nottingham luwss etated that the man were working 
with electric coal cutters, the current being supplied by cables from 
the cenerating station st the pit mouth. The current was suddenly 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | the gearing.and link coupling proposed. Such а coapling 
PRACTICAL MEN, 7 | between the motor and drum presents no apparent advan- 


tages, and will involve considerable frictional loskes in 
operation—an important point since the whole economy of 
electric winding lies in its low running costs, an economy 
which is seriously discounted if undue gearing and coupling 
links, etc., be interposed between the motor and its work. 
It is far preferable to connect the motor directly to the 
drum, full advan being thus taken of the higher 


If thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


94. A mişiag. fən far ventilating the ceolliery. workings is 
P e E 160- ew: 569. volt: motora” сойх coupled at 
each end of the fan shaft. Each motor was originally large 
enough to drive the fan by itself, but owing to the distance of 


the workings one motor is now insufficient to drive the fan, and 
the other motor has to be coupled in. Please give the method of 
determining the efficiency of the motors, fan, and the combined 
efficiency. Water-gauge to register 3 in., and the best method of 
making the test. — DovBLE OROss. 

1,195. In a certain station a rotary converter oombined with a 
transformer is used to step down írom high-tension alternating 
current to direct current. The rotary is wound for six-phase 
current. Explain why a six-phase arrangement is more efficient 
than a three-phase one. —O. L. 

ANSWERS. 

Answer to No. 1,186 (awarded 7s, 6d. ).—Before proceeding 

to reply in detail to the points raised in the query, it may 
be pointed out that the decision which has apparently been 
arrived at, not to install a flywheel storage system, is very 
unusual, and one the wisdom of which is open to the 
gravest doubts. In accordance with the well-known 
principles of flywheel storage sets, the use of the latter 
much reduces the strain on the supply generators, and 
though such sets may be dispensed with in cases where а 
very large miscellaneous load is supplied in addition to the 
winding plant, the percentage effect of the winding pesk 
loads then being slight, the number of cases where such 
conditions exist is very limited. The maximum demand 
of a single winding engine may easily rise to between 
1,000 h.p. and 2,000 h.p., and there are few supply systems 
where the effects of such a load suddenly applied are 
negligible. The nature of the load curve of a winding 
engine is shown in Fig. 1, and ina supply system dealing 
solely with one or two such engines these variations of 
demand could not be tolerated. In such a case a flywheel 
storage system is essential if any reasonable efficiency of 
working is to be attained. Without it steam winding is 
far preferable. - 
: The use of storage batteries to equalise the demand on 
the supply mains has been süggested and attempted, but 
this system ie, of course, only applicable if a direct-current 
winding motor be employed, and even then the excessive 
currents (1,000-2,000 amperes) required at the moderate 
voltages for which direct-current machines are built 
necessitate very cumbersome and costly secondary 
batteries. Not only is the capital cost of such cells 
exorbitant, but their repair cost and depreciation are found 
to be very heavy. The sudden application, stopping, and 
reversal of more than 1,000 amperes through the battery is 
found to be ruinous in its effects. 

With regard to the type of motor, the three-phase 
induction type has here been decided on. The only prac- 
ticable alternative to this is the separately excited direct- 
eurrent motor, and this is considered by some authorities 
to be essential to successful electrics] winding. г гапа ца 
current is still necessary if power has to be transmit 
any considerable distance from the generator, and hence a 
motor - generator is required. This being installed a 
: -flywheel can be added at little extra expense. Since the 
latter is decided against in this case there is little doubt 
that the induction motor is preferable, particularly as low 
capital cost seems to be the main requisite. The direct- 
current motor system has the disadvantage of involving 


the capitgl ot and operating losses of a motor-generator 


set, afd-"rmasive “switchgear to deal with heavy direct 


currents at low voltages—in some cases 2,000-2,500 amperes - 


at 400 volts has to be .handled—but the very important 
advantage of.improeved: speed: control is obtained, By 


varying the field strength of the main motor or, preferably, . 
varying tha exeitation, and во the volta, of. the generator of 


the converter set supplying it, a very wide range of 

accurate speed control can be attained. --- Inching "—4.e; 
running dead slow at :60 ft. te 120 ft. 
. inspection, etc.—is more easily obtain 
than with alterpating-current winding motors. 


notes on speed regulation are given later. 


Further 


Another point needing discussion is the ‘advisability of 


between the slip- rings. 
invariably liquid, soda solution being generally employed. 
The arrangement of this starting and speed varying resist- 
ance is shown in Fig. 2. Three plates, 1, 2, and 3, are 
connected to the rotor slip-rings | ] 
through which soda solution is circulated from the reger voir, 
T, by the centrifugal pump, N (driven lo 
three-phase motor, M). The height of liquid in E. and 


‘switch must be opéied, snd’ te. 


r minute for shaft 
with direct-current , 


working efficiency of the electric drive and of the uniform 
starting torque. If the motor be coupled through cranks 
and drag links, much of the disadvantage of the uneven 
turning moment of the steam-engine is retained. 

Pulley.—The 8-ft. cylindrical drum at present installed 
will be quite suitable for electric driving, though in laying 
down a complete electric installation a large diameter Koepe 
pulley would usually be preferred at present. 

Speed Regulation and Safety Devices.—The speed regula- 
tion of asynchronous motors must be effected by varying the 
total resistance of the rotor circuits. The resistance of 
the rotor winding being fixed once for all, speed control 
can only be obtained by varying the external resistance 
his resistance is almost 


and fixed in a tank, E, 
the low-tension 


hence the rotor resistance, and so the motor speed, i6 con- 


trolled by the valve, », this being opened and shut by links 
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Fra, 1. 8 
connected to the control lever, a. The latter first closes 
the switch, D, for either forward or backward running and 
then cuts out the resistance, E; the valve reds are eoupled 
to a through slotted links, so that they are not '' picked 
up” till D is definitely closed one way or the, other. 
Though retardation is поб, {о be regularly: effected by 
frictional braking, on accounbof the energy, loss this yrpuld 
involve, it must, of course, be possible to atop the whole 
moving system thus in the-caeé of emergency. The pormal 
means of retardation is the insertion of rotor.resistapces by 
means of a and p. The motor tends to slow,.down, but 
is driven at a higher speed. than corresponda $o the 
new electrical conditions by the inertia of the moving 
system ; as a result energy -is- returned te the. mains, and 
rapid and efficient retardation ensues; The mechanical 
brakes must be ultimately applied to hold the stationary 
cage unless some “ prop” system be employed (aS is па). 
The safety devices provided must coser the fellowidg con- 
tingencies: (a) im case of Pte oA ге р 


T RON 


otor 
cer do 
brake automatically applied; (b) excessive’ t peed 
must be made impossible; er else made to opreté the 
brakes directly it occurs; (c) should the current supply be 
interrupted an electromagnetic release must the 
brakes and open the main; circuit; (d) the failure ef the 
compressed-air or steam supply must be safegüarded against 
by the use of a weight-operated brake, с (Fig: Y. 
"Thess emergencies are faced ifi the probable erder of 


their frequency of occurrence. (a) Overwinding may be 
guarded against by a depth indicator, @ (Fig. 2). This is 
‘shown belt driven from tbe: winding shaft, but & 


gear drive 
is usually employed to ensurereliability. Should the lever, 
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a, not be moved to “stop” soon enough, G will, at the end 
of its travel, operate the release trigger, C, by the 
rods, g, h, i, k. Any operation of tho release lever, e, 
however effected, must be accompanied by the automatic 
opening of the switch, F, cutting off the power supply 
from the main motor, A. (b) Excessive winding speed is 
usually prevented by cams on the shaft of G, so arranged 
that a cannot be moved too quickly, but can be moved as 
slowly as may be desired. The cams must compel instan- 
taneous operation of the braking gear at each end of the 
wind. (c) Failure of the current supply demagnetises H 
(Fig. 2), and so releases W, which at once opens the switch, 
F, and applies the brake lever, C, by the linkwork shown. 
(d) The brake blocks are usually applied by the brake 
cylinder, B (lever b), being air or steam operated (with air 
there are no condensation losses, but an air-compressor has 
to be installed if not already existent). Should the air or 
steam supply fail, C can be released by the foot lever, с. 
All contingencies are thus thoroughly guarded against, and 
the plant can be stopped in any emergency without risk of 
damage to the winding motor. Retardation may be 
practically completed electrically before the application of 
the mechanical brakes. The arrangement of the motor 
volt and ampere meters so as to be always visible to the 
driver is as shown. О O' are high-tension and low-tension 
fuses respectively; P, L, R forms the fuse, transformer, and 
switchgear for the pump motor, M 

Sufficient data are not given to enable the estimation of 
the horse power of motor required, and so on, and apparently 
these points have already been settled by “R G. M." In 
determining the winding-engine horse-power, strength of 
rope and winding drum, accelerating power required, and 


80 on, there must always be considered the inertia of the 
cage and its load, the momentum of the winding gear, 
the varying weights, the balanced and unbalanced loads, 
the static and dynamie rope stresses, shaft friction, and 
accelerating and retarding forces. For depths up to 
5,000 ft. or 4,000 ft. the rope pull may equal twice the 
dead load ; for greater depths a higher factor of safety is 
required. As being of use for comparative purposes, the 
following particulars of an installation at the Preussen II. 
pits, Dortmund, may be cited: A slip-ring induction motor is 
used without fly wheel storage, as here suggestcd ; the motor 
is direct coupled to a 19 ft. 8 in. Koepe pulley, and is operated 
from 2,000-volt three-phase mains; 300 volts is induced 
in the rotor. Two compressed air brake slippers are 
fitted, and bear one on each flank edge of the pulley rim. 
The rope used is stranded steel 1:77 in. diameter. The 
total load, including men, tubs, cage, and rope, is 12 tons 
6 cwt. Winding cycle, 78 seconds (45 winds per hour), 
being made up of 16 seconds acceleration, 27 seconds full 
speed, 18 seconds retardation, 17 seconds decking. Full 
speed — 5,120 ft. per minute when winding coal; 100 tons 
wound per hour from 765 yards depth. Power demand, 
650 h.p. during full-speed run, 1,380 h.p. during maximum 
aeceleration period. 

In conclusion, a brief review may be given of the 
advantages and economies likely to accrue from the sub- 
stitution of electric for steam winding. Dogmatic asser- 
tions on this point are impossible—everything depends on 
local conditions ; but the general statements below are 
justified, and the figures quoted are authenticated in the 
particular cases to which they apply. The over-all efficiency 
‘of an electric winding plant may be 50 to 60 per cent, 
whereas that for steam winding seldom exceeds 20 to 30 per 


cent., hence, though the capital cost of the complete electric 
plant (assuming it to be laid down solely for winding, 
which is very uulikely, since electric haulage underg ound 
is very eflicient and economical, and is even more widely 
practised than electric winding) is about four times that of 
the corresponding steam plant, yet the 50 per cent. saving 
in boiler equipment and the one-half or one-third working 
costs more than repay the interest on the increased capital 
outlay. It must be pointed out that it is not a serious 
matter if the cost of winding per ton of coal or ore is 
slightly increased by the use of electric drive. The capital 
sunk іп а mine із во great that rapid output is essential, 
and slightly increased cost per ton wound is of secondary 
importance if the output per shaft be thereby increased. 
Electric winders have been shown to operate with steam 
consumptions at their engines of 26 lb. per shaft horse- 
power hour, whereas steam winding engines require 50 lb. 
to 100 lb. per borse. p: wer hour (30 lb per horse-power 
hour being phenomenally low in such cases). 

Again, the even torque of electric motors, particularly on 
starting, as compared with steam winding engines, in which, 
as a rule, only one cylinder is operative on starting—owipg 
to inconvenient crank and valve positions on the second 
cylinder—is invaluable. ‘The jerky action of steam-engines 
on starting is not greatly minimised by the inertia of the 
drum, etc., till the latter attains a fair speed. The ropes 
used in electric winding may, owing to this steadier action, 
have a lower factor of safety than would be permissible 
with steam winding. The use of arope with a factor of 
safety of 6 and electric drive enables single-stage winding 
from depths which would otherwise need double-stage 
operation. Owing to the inconvenience and cost of two- 
stage winding, this advantage alone is decisive in many 
cases. Direct coupling of the motor to the winding drum 
obviates many of the balancing difficulties so common with 
steam plant, while the lighter construction of all moving 
parts, owing to the less strains and less necessity for 
inertia, enables more rapid acceleration and involves less 
power expenditure. Where flywheel storage sets are not 
employed the fluctuations of demand on the supply station 
may be efliciently reduced by increasing the inertia of the 
moving system coupled to the motor, and, by sacrificing a 
certain degree of etliciency, by increasing the motor slip 
for a given load (by increasing the rotor resistance). These 
methods should be combined to a certain extent. 

With electric winding regenerative braking is possible, 
whereas none but wasteful frictional braking is applicable 
to steam drive. The friction loss with electric winding is 
less than with steam operation, particularly on starting, 
when the “suction” horse power of a steam set may be 
20 per cent. of the full-load horse-power. The windage 
loss of the storage flywheel would be avoided in the present 
case, and, in any case, may be much reduced by enclosing 
the wheel. Whereas steam winding is strictly limited by 
the possibilities of engine design, electric winding is, as 
yet, limited only by the rope strength conveniently obtain- 
able and by the concentration of a sufficient supply of 
cheap electrical energy at the pit head. The life of a 
steam winding set is 50 to 40 years, but obsolescence, rather 
than depreciation, would sugyest that 20 years should be 
taken as the life of an electric plant when allowing 
depreciation and redemption grants, If this exceeds the 
probable “life” of the mine, the latter period should be 
assumed as the lifeof the whole plant. Electric motors have 
a superior overload capacity бо steam-engines, so that a less 
powerful motor wiil deal with a given maximum load than 
would be required were steam-engines installed. It ia 
frequently argued that a flywheel storage system, having 
to run throughout the shift, loses by its „light“ losses 
what it saves during winding periods. This assumption is 
erroneous, ‘The condensation losses in a steam plant are 
very high, as much as five tons of coal being required to 
keep the jackets of the winding engine hot for 24 hours in 
a certain Welsh colliery. 

The data of Table I. are self-explanatory and emphasise 
the economy of electrie power for use in mining : 


TanLE I.— Cost of Steam and Electric Power.“ 


P. C. Greaves: Weekly cost £15. 6s. 34., including capital charges 
0:85d. per unit. Weekly cost $3, 8s. 5d., excluding capital 
charges, coal дэ. 6d. per ton —0'514, per unit. 1 
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A. J. Tonge, Silesian Colliery: 10-hour day—steam 0 50d., electric 
0°33d. per brake horse-power honr. 

J. F. Lee: Three-phase plant, coal 4s. per ton—0°365d. per brake 
horss-power hour. | 

М. Н. Набегвһоп: Ооа] 6e. 8d. per ton, steam generation —0:4181. 
per brake Восе IANUE hour; anthracite 25s. per ton, suction gas 
generation—0°350d. per brake horse-power hour; 3,000 hours per 
year. A Westphalian company paid gd. per unit aud collected it 
from the collieries. 

Isaac Hodges, Whitwood Collieries: Haighmcor smudge, 3s, 6d. per 
ton; interest, 4 per cent.; depreciation, 5 per cent.; steam 
power—O'Sld. per brake horse-power hour. 

Е. Holiday: Oost, including repairs, ete., 0°75d. per unit. 

J. Gill, Normanton: Coal, ds. 5d. per ton; from five years’ running 
actual working cost— 0 26d. per unit; or, including capital 
charges—0°49d. per unit. 

W. B. Shaw, Hulton: Interest, 5 per cent.; depreciation, 10 per 
cent; coal, 58. 6d. рег ton—1904, 0:568d. p:r unit; 1905, 
0 579d.; 1906, 0°425d. 

* Proceedings, Institution of Civil Engineers, Preece, 1907. 
— WREN. 


Question No. 1,187.—What size of water-softening apparatus is most 
suitable in the case of a battery of five Lancashire boilers, 28 ft. 
by 7 ft. 6 in., three of which will be constantly working on 
maximum (winter) loading, say between 500 kw. and 600 kw.? 
State disinterestedly, considering all circumstances, whether the 
apparatus will pay for itself in a pant of the above capacity, 
at present using canal water (small annual charge) chemically 
treated in feed tank. 

Answer to No. 1,187 (awarded 10s.) — From the 
wording of the query it would appear that a rough 
water-softening plant is already installed, and the point 
at issue is the advisability of replacing the present 
rough process by an automatic softening plant. The first 
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point to be considered is the amount of water dealt with 
per annum. Though Economist” probably possesses 
more or less accurate information regarding this quantity 
no indication is given thereof in the query, and, as the 
nature of the load is not stated, considerable assumptions 
must be made. The load apparently includes a considerable 
proportion of lighting or heating duty, since the winter 
load is discriminated from the summer load, whereas in a 
purely power supply little difference would exist between 
these demands, It is assumed, therefore, that during the 
six winter months the demand on the boilers, allowing for 
auxiliaries, '* banking periods, eto, is equivalent to a con- 
tinuous load of 90 per cent. of a maximum load of 550 kw. for 


12 hours daily. This load = (29 * 12 x 0:9 х 550 x А ) 


=: 1:45 х 10° horse-power hours. During the summer 
months half this load is assumed, though this figure must, 
of course, depend on the nature of the load, and hence the 
value 0 725 x 10° horse-power hours is attained, making a 
total annual load on three boilers of 2:176 x 109 horse power 
hours. It may be fairly assumed that the two spare boilers 
will be worked to one-third the extent to which the remain- 
ing three are employed, hence the load on the two spare 
boilers = 3 x } x 2:175 x 109 = 0'483 x 109 horse-power hours 
per annum. The total output of the whole battery 
on the above assumptions must supply & demand of 
2:658 x10? horse-power hours. The next stage in the 
estimate depends on what class of engine is employed. 
Using steam-turbines of 500 to 600 kw. capacity, the 
steam consumption varies from 22 lb. to 27 lb. per 
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kilowatt-hour = 16 lb. to 20 lb. per horse-power hour, but 
to cover all condensation losses, and to allow for the possible 
зө of less efficient prime movers and to supply the steam 
consumption of auxiliaries, it is not safe to assume less 
than 30 Ib. per horse power hour in this case. Оп this 
basis the total water to be evaporated per year amounts to 
79 74 x 109 Ib.—i e, 7 974 x 109 gallons per year. 

To determine (а) the deleterious effecta probable if the 
water be used without softening and (b) the cost of soften- 
ing the water, it is necessary to have a representative 
analysis of the water used. Though this differs in various 
cases, а fairly representative analysis of caval water is 
given in Table I., from which the equivalent degrees of 
hardness, reduced to calcium carbonate as a common basis, 
can be determined by aid of Table II. 


TABLE I.— Analysis of Canal Water. 
Degs. of hardness 


Constituent. Grains per gallon. (Olarke), 
Calcium carbonate ............... 1099 ͤ8. 15 20 
Magnesium ,, . ã . 276 ... — 4:49 
Calcium sulphate . 2 09- «oisi 5 06 
Magnesium ,, .......... желе, lel. аео 14:20 
Sodium 5 18 96 _............... 18°60 

„ Fi sn III " — 

„ Chloride .............. ... 52 6:80 
ur T OOL. ter — 
Tot! ынаа 55'70: 2 5 — 
Total СаО eee bse 739 — 
Total MgO ........................ 8489 =- = 
Actual hardness calculated to 

Oa COs. cia =( 892232 — 


TABLE II.—Quantities produce 1 per cent. of hardness (Clarke scale). 


Material. Grains per gall. | Material. Grains per gall. 
Lime (СаО) ............ 0:399 MS,. 0: 
Саба есас . 07798 MS,, es . 0:616 
CaCOs ......... — 07721 S0 0:875 
G . 0:980 NaCl |" esce exem 0:840 
MgO 6 0 „ 60 06064 000060 0:249 NaSO, „ 6 66 „ 66 „ „ „60 oo 1:02 


The second column of Table I. shows the degree of 
hardness due to each hardening constituent (see Table II.), 
but the total hardness is not the arithmetical sum of these 
figures, since 1°36 grains of sulphates can be “softened " 
simultaneously with one grain of carbonates by the amount 
of material required for the carbonates alone: nothing 
extra has to be added for this quantity of sulphates. The 
equivalent CaO and MgO in the water is shown in Table I., 
and the material to be separated, reduced to equivalent 
CaCO,, are (Table II.) : 

‘721 


7:39 grains CaO = 7:39 x 3585 13:36 grains CaCO,. 


‘721 


4 i = 5°48 x —- 
5:48 grains MgO = 5 5 


= 15 86 grains CaO Cs. 


ie, the equivalent hardness of the water is 29:22 deg. 
Clarke (whence the “ measures” of standard soap solution 
required to produce a lather will be about 50: a measure 
being 10 grains and the weight of water operated on being 
1,000 grains) Water is usually considered “hard if it 
contains more than seven grains of dissolved mineral matter 
per gallon, but this amount should be reduced to five grains 
per gallon before the water is used in the boiler. Most 
softening processes reduce the amount to two to three grains 
per gallon, the smaller this amount the better the plant, 
always providing the high degree of purification is not 
obtained at unduly increased cost. The importance of 
sulphates from the “scaling " point of view depends largely 
on the boiler pressure: thus the solubility of calcium 
sulphate varies with temperatures, as in Fig. 1. 

The total solid matter in the canal water analysed 
above = 53:7 grains per gallon, and the maximum rate of 


30 x ‘9 x 550 x 4 84 = 55,300 
3 10 * 5 


gallons per week, the weight of solids precipitated per 
week = 424 lb. per boiler—:.e, 60 lb. per day. If allowed 
to accumulate this would produce a scale 0 09 in. thick in a 
week, or 0 36 in. in a month (assuming the scale to bo uniform 
over the whole lower half of the boiler surface—actually it 
would be thicker on the flue tops and at the bottom of the 
boiler and thinner elsewhere). This scale would increase 
the fuel consumption necessary 8 per cent. in a week, or 
80 per cent. in a month («ee Fig. 2), whicb, assuming a ccal 
consumption: of 1 Ib. per 8,lb.) water evaporated, resulta in 


evaporation per boiler being 


* 
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an increase of 18. х 


220,000 = 6,500 Ib. of coal per week 


(scaling being done weekly). Hence, as exemplified later, 
the increased cost of fuel and labour for boiler cleaning, 
not to mention boiler deterioration and heat wasted by the 
continual blowing off and shutting down, and the general 
inconvenience involved, would make feed purification of 
some description essential.. If the water be not softened, 
“blowing off" will have to be practised to an extravagant 
extent. This will to a certain extent reduce the above 
incrustation losses, but is itself a costly remedy. In boilers 
of the present size at least 500 cubic feet water would be 
“blown off” daily, which would require the consumption 
of about half a ton of coal per day above that required 
were blowing off not necessary. 

The usual allowance of softening materials for boiler feed 
purification is 1 Ib. lime for every 8:4 deg. Clarke, and 1 lb. 
sodium carbonate for every 1:5 deg. Clarke. Hence in this 
case, per 1,000 gallons of water, there is required in an 
automatic softening plant about 3:48 lb. and 4°63 Ib. of 
lime and carbonate respectively, which at £1 and £4 per 
ton respectively totals 2 364d. per 1,000 gallons treated. 
This estimate, being on the high side, may be taken to 
cover the very slight labour costs attributable to automatic 
systems. If simple tank softening be employed, the cost 
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for chemicals will be higher than the above. The above 
figure is not absolute, depending as it does on the water 
analysis. Even for such an analysis as the present one 
some makers claim results about half as costly, but, how- 
ever: that may be, the relative charges here made are 
correct. The higher cost for chemicals in the simple tank 
is mainly due to less efficient use of a given weight of 
reagents. Imperfect mixing results in considerable waste 
of unused materials. For these reasons and on the present 
basis 3 5d. per 1,000 gallons would not be an excessive 
chemical charge for the simpler apparatus. The labour 
involved for stirring, cleaning, etc, would be at least three 
hours & day, against one hour per diem for setting the 
automatic plant in operation. This labour is reckoned at 
8d. per hour in Table III. Ic will, no doubt, have been 
already remarked that the assumptions regarding water 
evaporation involve very heavy working of the boilers, but 
this is immaterial for the purposes of the present com- 
‘parison. . The same quantity is assumed throughout, and 
‘the softening plant cannot safely be of loss capacity than 
that taken here TENE 

The following notes justify the figures cf Table IIT, 


^" which summarises tbe results of the above considerations. 


Case 1.—Non-Softened Feed —As the result of various 
practical data, it appears that the cost of scaling the present 
battery of boilers running with non-softened feed will 


total £200 per year at least. The fuel waste by scale 
formation has been shown = 5,500 lb. per boiler por week 
during the winter, and three-quarters of this figare may be 
assumed for three boilers all the year round, and oce-*hu d 
the resulting allowance for the two apares. The total fuel 


5,500 
US (iz 52 = 575 tons 
2240 4 S+$x2)52=3 
per annum, which at 14s. per ton = £261. The loss by 
“blowing off” æ half a ton of coal per day for each of three 
boilers during the winter, and on the above assumptions 
totals [$ (3x 3+ 4x 2) 500|2 437 tons = £306 per annum. 
Assuming a capital cost for the boiler battery of £4,000 
and taking the increased depreciation to be allowed iu con- 
sequence of the pitting and overheating due to scale 
formation as at least 11 per cent. this charge amounts to 
£50 per year. Total cost per annum £817, due to non- 
softened feed only. 

Case 2 — Tank Softened Feed.—Treating 7:974 x 106 gallons 
per year at 34d. per 1,000 gallons as above, the total 
charge for chemicals amounts to £116 per annum, while 


loss on this score thon = 


pg 8 L £36 10s. covers the operating labour 
charges. The repair charges, general handling and storing 


of material and incidental inconvenience, etc, of this 
method of working may fairly be debited with £50 per 
annum. The total cost of water treatmont by this method 
then = £202. 10s. per annum. 

Case 3.—Automatic Plant.—The capital cost of an auto- 
matic plant capable of dealing with the present demand 
would be about £500, and allowing 5 per cent. interest and 
5 per cent. depreciation, the capital charges total £50 per 
annum. Tbe charge for chemicals and labour has been 
estimated at 2364d. per 1,000 gallons, which totals 
£78 10s. per year. Repairs are very low, and a continuous 
allowance of 2 per cent. on the capital cost should amply 
cover them for many years (= £10 per year). Total cost 
of automatic treatment, £158. 108. per annum. 

TABLE ПІ. —– Annual Costs ды еды to Mineral Matter in Feed 
"ater, 
I. Non-softened. 


ff ОЛКЕ ТОЛК CCC £200 0 0 
Buel loss Dy lle“ ors Due к cepa rd 261 0 O 
2: CCC 506 0 0 
Increased depreciatio-¶n nnne 50 0 0 
6f(„JJJ/)/!!! ³¹¹¹ꝛ ыы Ырын £817 0 0 

II. Siniple tank, softened. 
Әз Nene tem 116 0 0 
pio qua M 36 10 0 
Incidental ааа Кинана ир аана о раа Каа 50 0 
f/ ĩ ² ⁰ ˙ AAA fk vin £202 10 0 

III. Automatic plant. 

Ohemicals and labour e442 ã 2 ã ... 78 10 0 
peng 50 0 0 
Ropars I 8 . 100 0 
////Cö·˙ ĩↄðÜ³ ³ aa ⁵³ A ĩ sida D Edd £138 10 0 


Conclusions.— From the summarised results of Table III. 
there can be no doubt as to the economy of water soften- 
ing over running with untreated feed, but the economic 
advantage of installing an automatic plant apparently rests 
on the exact values taken by general charges and costs 
depending purely on local circumstances. Under the con- 
ditions assumed there is a substantial advantage in installing 
an automatic softener, the saving over tank treatment 
being £64 per year—ze., 314 per cent. on the probable 
present cost of treatment. The saving effected by installing 
an automatic plant where softening has not previously been 
practised is about £650 per annum е, 150 per cent. on 
the capital cost of the automatic plant—while the saving 
over the simple tank process here equals 12:8 per cent. on 
the capital cost of the new apparatus. From this, and 
from the general advantages resulting frcm the installation 
of an automatic plant, it may fairly be concluded that the 
latter is fully justified in the present case. | 

General Advantages of Automatic over Hand Operated 
Softening Plants —(1) Less labour costs; (2) greater accu- 
racy and permanence of accuracy of chemical treatment ; 
(3) thorough mixture of reaygants with water, ensuring 
complete and uniform treatment of water and full use of 
reagents ; (4) accelerated chemical action; (5) rapid. sedi- 
mentation and perfect,clarification.—L. C. 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. Н. W. Biaas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


ANNUAL REPORT OF THE INCORPORATED 
MUNICIPAL ELECTRICAL ASSOCIATION. 


The annual report of the council for the year from July, 1908, 
to July, 1909, presented at the meeting last Friday morning, 
states that the membership of the association now stood at 390, 
made up as follows : committees (members), 167 ; chief electrical 
engineers (members), 176 ; honorary members, 3; chief assistants 
(associate members), 8; assistants (associates), 56. Mr. 
J. F. C. Snell a past president, has accepted honorary 
membership of the association. А sub - committee, con- 
sisting of Messrs. J. Christie, H. Faraday Proctor, J. E. 
Edgcome, G. Wilkinson, and A. C. Cramb, was appointed 
to inquire further into the question of economic wiring. 
The committee reports having circularised all the members of 
the association with a view to gauging their general opinion on 
the subject. The replies received were unanimously in favour 
of doing everything possible to b:ing about a set of satisfactory 
regulations which would allow of installation work, where the 
conditions were suitable, being carried out in a less costly 
manner than under the present methods of casing or conduits. 
An interview was arranged with a special sub-committee of the 
Cablemakers’ Association. The matter was discussed at great 
length, chiefly from the point of view as to what class of cable 
would be most suitable. The Cablemakers' Association has 
promised at an early date to go most fully into the whole matter 
with its members, and, if possible, draft a specification fora 
suitable standard class of material and fittings which, whilst 
being moderate in first cost, wil comply with all reasonablo 
restrietions which would tend to safety and durability. 

The Electric Lighting Acts (Amendment) Bill as promoted 
contains some suggestions made to the Board of Trade by the 
association at interviews which the Board of Trade granted, 
those especially noteworthy being : Clause 5 (now Clause 6), 
enabling the Board of Trade to authorise undertakers to supply 
premises outside their area of supply under certain conditions. 
Clause 15 (now Clause 16) gives power to local authorities to 
provide and hire out fittings, etc. In consequence of the amend- 
ment to the clause proposed by Lord Avebury, and passed by 
the House of Lords, a circular letter was issued to members 
of Parliament, as well as to the whole of the members 
of tho association, asking. that they should use their 
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influence to get the clause passed in the form in 
which it was drafted, so that local authorities might 
be-left with a free hand and net. be compelled to have such 
works carried out by contractors, who, it was feared, might 
form a ring and thus increase prices. The circular also advo- 
cated the insertion of а new clause as follows: Where in any 
area a local authority, company, or person is authorised to 
supply electricity under Act of Parliament or under licence or 
provisional order granted under the Electric Lighting Acts, it 
shall not, after the passing of this Act, be lawful without the 
consent of such local authority, company, or person for any 
other local authority, company, or person to supply, distribute, 
or transmit electricity within the same area unless such supply, 
distribution, or transmission is authorised by Act of Parliament, 
or by licence or provisional order granted in terms of the 
Electric Lighting Acts.” As it was felt desirable that the Bill 
should be passed this session, it was decided not to oppose on 
the second reading in the House of Commons, but get it referred 
to a committee, when the various points could be more con- 
veniently discussed than in the House. 

The council has been engaged in conjunction with the 
Municipal Tramways Association in considering the action 
which is being taken by the Institute of Municipal Treasurers 
and Accountants (Incorporated) and a Departmental Committee 
in relation to the accounts of local authorities. The Municipal 
Tramways Association is taking the lead in this matter, but the 
council of the Incorporated Municipal Electrical Association is 
actively co-operating with them. Most serious attention is 
directed to the proposals which are being made, and which 
strike at the existing arrangements for the management and 
carrying out of all municipal work, but more especially affect 
the trading departments, whether electrical or otherwise. A 
résumé of the draft regulations have already appeared in these 
columns. Commenting upon the same, the report states : 
„These regulations have apparently been drawn up without 
consultation with the heads of any municipal trading depart- 
ments, and an attempt is being made by the Institute of 
Municipal Treasurers and Accountants to get them approved 
and adopted, or recominended by the Local Government Board. 
If the matter is allowed to go through on the proposed lines, 
the control of every department, whether trading or non-trading, 
will centre in the Finance Committee and the financial comp- 
troller, who will over-ride the powers now exercised by the other 
committees and chief officers of the various departments. 
Having regard to these draft regulations as put forward by 
representatives of the Institute of Municipal Treasurers 
and Accountants, and also to the report of the Depart- 
mental Committee, which tends in the direction of taking 
away the accountancy and stores work of all trading depart- . 
ments from such trading departments, and putting it under 
the control of a central accountant, it is evident that some 
accountants at any rate are endeavouring to get supreme 
control of all work carried out by local authorities. Needless 
to say, this would be most disastrous, more especially to all 
the great trading departments carried on by municipalities, . 
such as docks, water, tramways, electricity 0 gas 
undertakers, etc., where it is essential that for the proper 
and economical working of the department the same should 
be self-contained and each under one head. The Departmental 
Committee issued its report after receiving evidence from 28 
witnesses, including a few Government ofticers, the remainder 
being almost entirely accountants and auditors ; the witnesses 
did not include a single engineer manager of any trading 
department. It is, therefore, imperative that pressure should 
be brought to bear, so that this matter may not be 
settled until such representatives of the municipal trading 
departments have had an opportunity of expressing their 
opinions and the same have been fully considered. It 
has been suggested that the proposals are too obviously 
unworkable and ridiculous to be worthy of serious attention. 
Since, however, the Departmental Committee has considered a 
section of the scheme after hearing one side of the question only, 
it 18 imperative that the matter be at once taken in hand. "That 
the Municipal Treasurers' Committee can solemnly put forward 
the above and other similar proposals is in itself sufficient 
evidence of its ignorance of the requirements of departinenta 
which have to trade and compete with other traders, whilst even 
in non-trading departments the adoption of the same would 
result in most serious delays and the loss of interest to the 
various committees and chief officers - indeed, itis inconceivable 
that any strong committee or body of ofticers could be found to 
work harmoniously under such conditions.” 

The council has had its attention drawn to the fact that the 
Institute of Municipal Treasurers and. Accountants has 
approached the Chief Inspector of Taxes and the Board cf 
Inland Revenue with a view to getting standard rates of allow- 
ances for wear and tear. It feels that in questions of wear ard 
tear of machinery and other works the technical manageis 
should be consulted, and it has, therefore, taken up the matter 
with the above-named institution, which, however, in this 
matter also has apparently endeavoured to evade co-operation, 
although the matters dealt, with. aro, essentially questions 
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involving engineering experience. Mr. H. Faraday Proctor, 


the hon. secretary, had an interview with the superintendent 
inspector of taxes, Mr. E. S. London, at Somerset House, and 


he stated that the matter had gone too far to be reopened. 
With this the council do not agree, and they point out that it is 
incumbent on every municipality to appeal against the proposals 
as at present drafted, and where possible to withhold the pay- 
ment of income tax until the matter is arranged upon a satis- 
factory basis. The following are some extracts from the agreed 
terms to which exception are taken: Cables. —** In addition to 
repairs, allowance for depreciation shall be granted at the rate 
of 3 per cent. per annum on the written down value.” Plant 
and machinery.—** On all other plant, exclusive of loose tools, 
meters, and office furniture, depreciation shall be allowed at the 
rate of 5 per cent. per annum on fhe written down value, in addi- 
tion to the cost of repairs.” Conduits, meters, loose tools, and 
office furniture. —“ No allowance shall be made for deprecia- 
tion, but annual expenditure on repairs and renewals shall 
be charged as working expenses as and when incurred." 
The council at its meeting held on May 26 resolved: That, 
having considered the proposed allowances for depreciation for 
the purposes of income tax as set forth in the draft handed to 
the hon. secretary, Mr. H. Faraday Proctor, by the super- 
intending inspector of taxes, Mr. E. S. London, on May 25, 
1909, the same are considered inadequate and should not be 
accepted by local authorities ; that, in arranging allowances 
for depreciation for the purpose of income tax full, regard should 
be given to the periods allowed by the Local Government 
Board for the repayment of loans in respect of similar assets." 


TABLE A. 


Inland Revenue 


Local Government Board aud. @ecasarers’ 


allowances, agreed terme. 
253535 8 
4 leas јав22 28 
Item. 57 [аа late La L| а 
E = 2 ы E = ы B = t E 2 
2$ |5Ёёб= 88 888 Fs 
Buildings ............... 50 5 7 Not meſutioned. 
Cables (laid solid)... 25 3h 9 No allowlance for 
conduilts until 
rene|wed. 
Switehbosards ............] 25 34 9 5 45 
Dynamos. 20 4% 11 5 45 
Steam generators. 17 53 125 5 45 
Engines — 
Motor transformers ... 15 6 14 5 45 
Instruments ....... Те 
Cables (in ground) .. 15 6 14 3 75 
Lamp pillars, etc. ..... 10 9 21 — — 
Receivers piping ...... 10 9 21 5 45 
Accumulators........... 7 13 28 5 45 
Arc lamps . 5 18 37 5 45 


Table A shows the periods usually allowed by the Local 
Government Board—the corresponding annual depreciation 
allowance first as a percentage of the principal sum and second 
asa percentage of the written down value and the percentage 
of the written down value and equivalent period as agreed 
by the Municipal Treasurers’ Association. The figures indicate 
the allowances or periods required to reduce to 10 per cent. of 
the original sum approximately. The table shows that the two 
Government departments go to extremes, the one department 
allowing for the life of a cable being five times as great as that 
allowed by the other department ; the extremes in each case 
operating to the disadvantage of the municipalities of course. 
The same inconsistency is noticeable throughout. The Board 
of Inland Revenue, with the concurrence of the Institute of 
Municipal Treasurers and Accountants, allow for the life of 
switchboards being twice as great, machinery generally three 
times, and arc lamps nine times that allowed by the Local 
Government Board. Шш 

The report concludes with a reference to the draft regulations 
for the generation, transformation, distribution, and use of 
electrical energy under the Factory and Workshop Act, and 
a résumé of the honorary treasurer's statement, which this year 
shows a surplus of £42. 4s. 9d. and a total surplus of £391. 
8s. 10d., of which £269. 6s. 1d. is on deposit, as compared with 
last year's amounts of £39. 4s. 10d., £349. 4s. 1d., and 5266. 
4s. 3d. respectively. 


INSTITUTION OF MINING ELECTRICAU 


ENGINEERS. 


The formation of a branch of the new institution is projected 


in Scotland, and a meeting for this purpose will take place on 
Saturday, July 3, at 7 p.m., at the otlices of the Institution of 
Engineers and Shipbuilders in Scotland, Elmbank - street, 
Glasgow, when local officers. will be proposed and elected for 
the Scottish districts. 


— —— — — — 


RESEARCHES ON THE RELATIVE RATES OF 
MIGRATION OF IONS IN AQUEOUS SOLUTION.“ 
BY ROBERT BECKETT DENISON, D.SC, PH D. 


Following up his investigations regarding the measurement of 
transport numbers and ionic velocities, the author deals in the 
present paper with the transport numbers of the halide salts of 
the alkali metals and alkaline earths determined by the direct 
method in moderately dilute solution. It ia a somewhat 
curious fact that there are but very few transport numbers 
published for bromides and iodides, although almost every 
worker in this branch of science has investigated chlorides, 
presumably on account of the ease with which chlorides 
are estimated. Vet the quantitative determination of 
bromides and iodides is just as easy as that of chlorides. 
The neglect of bromides and iodides may be due to the ditt- 
culties encountered with them by Hittorf. The earlier 
transport number determinations resulted in the same number 
being assigned to chloride, bromide, and iodide of potassium, 
and afterwards it seems to have been very often taken as 
correct that the chlorine, bromine, and iodine ions have the 
same mobility. Subsequently Kohlrausch and Maltby from a 
very exact study of the electrical conductivity of the halide salts 
of monovalent metals showed that at infinite dilution the order 
of decreasing mobility is bromine, iodine, chlorine, the latter 
ion thus wandering most slowly. "The same order was found by 
Denison and Steele in 0:1 and 0:02 normal solutions by direct 
transport number determination. The present paper is really 
a continuation of this work. 


Since the object of the research was the determination of 
transport numbers and not the accurate measurement of ionic 
mobilities, there is no claim made for any great degree of 
accuracy of the figures for the mobilities, although the majority 
of the transport numbers should not have an error of more than 
4 per cent. In some cases the accuracy is greater than this. 
The figures for the mobilities are given because they form а 
good check upon the transport number determinations. If the 
experiment has been a normal one, the molecular conductivity 
(u) of the solution can be easily calculated from the experi- 
mentally determined mobilities, since 


и = 96,500 [U + V]. 


But the molecular conductivity is the specific conductivity 
divided by the concentration, both of which are measured for 
the solution in question. Hence in a normal experiment the 
molecular conductivity of the solution as determined from 
specitic conductivity and concentration, should agree with the 
value calculated from U and V. If from any cause whatever the 
experiment has not proceeded normally, this agreement between 
calculated and measured molecular conductivity will be wanting. 
Further, if one boundary, say that between the anions, is 
moving normally, but at the cation margin some disturbance 
has taken place, thus rendering the observed value of the 
transport number incorrect, this error will be perceived when 
thecalculated and measured values for the molecular conductivity 
are compared, because there will now be а much greater differ— 
ence than usual between thetwo. Moreover, in any three similar 
salts of the same concentration containing a common ion, say the 
chlorides of barium, strontium, and calcium, or the chloride, 
bromide, and iodide of potassium, we have no reason tosuppose that 
the mobility of the common ion is not very much the same in the 
three cases. If, however, any error has been made in the 
transport number determination — that is, an error of much 
greater magnitude than the average experimental error (and 
this can easily happen if the experiment be not carefully per- 
formed)—then the fact that one or both boundaries have been 
moving abnormally will be rendered evident by the want of 
agreement between observed and calculated molecular conduc- 
tivity. Also the very calculation of the mobilities generally 
shows in a faulty experiment at which boundary the disturbing 
element is operating. 

Since these experiments were performed there has appeared 
a very interesting paper by Washburn, who finds that in fairly 
concentrated solutions the degree of hydration of ions can be 
calculated from a knowledge of the transport numbers deter- 
mined by both direct and indirect method, the former giving 
the true transport number of the hydrated ion, whereas the 
latter method gives false results owing to the transported water 
affecting the concentration round the electrodes. In view of 
this it seems desirable that as many determinations as possible 
should be carried out by both methods. 


* Abstract of a paper read before the Faraday Society, June 29. 
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CABLE RATES. 


Deputation to the Prime Minister. 


A deputation appointed by the International Press Con- 
ference, consisting of members of the standing committee 
appointed in connection with the effort to cheapen and promote 
the facilities of electric communication between the ditferent 
parts of the Empire, waited upon the Prime Minister on 

fonday afternoon to lay before him the views of the conference 
оп the subject. Replying to the deputation, Mr. Asquith said 
that towards the general object of the deputation—the reduction 
of cable rates, and especially of the rates for Press messayes— 
the attitude of the Government was entirely sympathetic, as was 
proved by the fact that the Pacific Cable had, with the full con- 
eirrence of the Government, reduced its rates for Press messages 
by one half. As regards Atlantic cable rates, if no definite 
arrangement had yet been arrived at, it was not the fault of the 
Government. He hoped the matter might be regarded as still 
open. The influence of the Government would be used toward 
the reduction of rates, but they must recognise that the cable 
companies had provided a world-wide system of enormous value, 
and that they were commercial companies. He was glad that 
the conference had left the Government an absolutely free 
hand in regard to methods, because the development of 
wireless telegraphy was a matter they could not leave out of 
sight. He said that in the view of the Government wireless 
telegraphy ought to be taken into account in considering the 
question of communication as a very important factor, and 
especially in connection with the discussion of the question of 
laying fresh State-owned cables, and it had also to be borne in 
mind that the progress of invention in other ways might con- 
siderably alter the carrying capacity of cables, and so somewhat 
change the positicn. 


THE ELECTRICAL ENGINEERS (TERRITORIAL 


FORCE). 


Fifteen members of the corps competed at the Stadium, 
Shepherd's Bush, on June 26 for the Territorial Force cham- 


pionships, and eight of them succeeded in reaching the finals. of 
Bix events, winning no less than nine prizes, and just 


missed winning the £200 challenge trophy for best aggre- 
gate by the bare margin of one point, beating the London 
Scottish by one point. The following is the prize list: 
(all the events were championships): High jump — Sapper 
G. C. R. Stewart, D Company, second prize. 
cycling—Sapper W. E. Cox, B Company, third prize ; Second 
Corporal J. Roden, A Company, sixth prize. Five-mile cycling — 
Sapper W. E. Cox, B Company, third prize; Sapper A. E. 
Argent, C Company, fifth prize. 120 yards hurdles-—Corporal 
F. G. Engholm, D Company, fourth prize. 110 yards swim- 


ming —Sapper A. J. Monk, € Company, third prize; Sapper 
pp pany р р} 


А. R. Fraser, A Company, sixth prize. 440 yards swimming 
Sapper A. J. C. Williams, D Company, third prize. 


PERSONAL. 


The Leek Urban District Couneil have decided to increase the 
salary of Mr. R. M. Carr, electrical engineer, from £175 to £200 per 
annum. 

The Tramways Committee of the Aberdeen Town Council have 
unanimously decided to recommend that the salary of Mr. Pilcher, 
tramway manager, be increased by £100 in three annual increments. 

Among the birthday honours, the order of C I.E has been bestowed 
upon John Newlands, Esq., officer on special duty in conne'tion with 
the reorganisation of the Telegraph Department, and Henry Alexander 
Kirk, Esq , India Office, late India Telegraph Department, director- 
in-chief, Indo-European Telegraph Department. 

Mr. A. H. Seabrook, electrical engincer and manager of the St. 
Marylebone electricity undertaking, has recommended the appoint- 
ment of Mr. H. H. Holmes, at present sales manager tə the West 
Ham electricity uudertaking, at a salary of £490 pər annum, to assist 
him in the reorganisation of the commercial department. The St. 
Marylebone Electricity Committee have adopted the proposal. 

On Saturday last at the Victoria Hotel, Manchester, a meeting was 
held of the district managers of the Edison and Swan United 
Klectric Light Co. for the purpose of presenting a testimonisl to 
Mr. O H. Bishop, sales manager to the company, who has resigned 
aft т 18 years’ service in order to take up other duties. Тһе 
presentation tcok the form of an illuminated address and a service of 
tilver, subscrited for by the whole of the district managers and the 
heads of departments of the northern works of the company. 
During the same week Mr. Bishop was presented with а gold 
cigarette case and an address by the sales department staff, and with 
a gold-fitted dispatch cas» and a gold-mounted letter-case by the 
heads of departments at the Ponder’s End works. 


Quarter-mile 


WIND TURBINES FOR GENERATING ELECTRICITY. 


Among the exhibits at the Royal Agricultural Show at 
Gloucester this week isa plant for generating electricity from 
wind power, which Messrs. J. G. Childs and Co., Limited, 
Hawthorn-road, Willesden Green, London, N.W., are showing. 
The plant is 24 ft. diameter, and consists of one of the firm's 
special turbines upon a steel tower 60 ft. high with vertical 
shaft driving a Morris- Hawkins variable-speed generator placed 
vertically at 50 volts, and charging a 28 cell Pritchett and Gold 
battery having a discharge capacity of 450 ampere-hours. The 
plant folows the firm's usual practice in. most particulars, but 
there are several special features of interest in this exhibit. 
For instance, the show cottage of the Country Gentleman's 
Association, 200 yards distant, is lighted. from this plant, which 
is also supplying current for working an electric grill by means 
of the wind turbine at Messrs. Child’s own stand. 

Another point of interest is that the storage battery is 
divided into two parts, and by means of a special arrangement 
50 volts can be used for working the cooking apparatus and 
other machines on exhibition, and have 25 volts for the lighting, 
thus making use of metallic-filument lamps. There is also an 
electric oven in which special attention has been given to 
insulation. It differs from all other ovens in that it has a 
polished. marble top and oak sides, and. looks more like a piece 
of dining-room furniture than the conventional oven. There is 
absolutely no external heat, and it works on less than half 
the current consumption of other ovens. The plant is also 
supplying the energy for running two electric grills, saucepan 
and steamers, radiator, kettles, fans, irons, etc., all by the 
Pheenix Electric Heating Company, and also a deep-well pump 
by Messrs. Le Grand nd Sutcliffe, a butter churn and cream 
separator by the Dairy Outfit Company, and a circular saw of 
special design suited for turbine driving by Messrs. Childs 
and Co. The generator has a special switch by means of which 
it can be run as a variable-speed motor for driving any of the 
above machines when there is no wind, taking current from 
the battery. This plant in localities where the wind averages 
about eight miles an hour will produce about 3,000 units per 
annum. 


— — »ͤ—ᷣ——k k.k. ĩöß5?vxͥ 


WEST HAM CORPORATION TRAM WAS. 


A notable feature of the West Ham municipal tramway 
accounts for the year ended March 31, 1969 (a brief extract of 
which appeared under the heading of Traction" notes in our 
issue of June 25), is the maintenance of the reduction in the 
works cost. For 1904-5 these costs were 7:545d. per car mile, 
and this item has undergone a steady reduction during the 
intervening years till 1908-9, when it stood at 6°65d. per car 
mile. The gross receipts for the year in the borough treasurer's 
statement amount to £115,551, but rentals of leased lines and 
bank interest bring up the total gross receipts to £115,815. 
The working expenses amount to £77,582, or 6:654. per car mile 
for the 2,797,817 car miles run, leaving a gross profit of £38,231, 
which is equivalent to 7:47 per cent. upon the average expendi- 
ture for the year. Interest and sinking fund contributions, etc., 
absorb £30,138, and this sum, together witha net payment made 
to adjoining authorities in connection with through running of 
£2,169, leaves a net protit for the year of £5,923. The total 
expenditure is 9:244. per car mile run as against 9°41d. the 
previous year, and 9:48d. in 1906-7. The net profit has been 
apportioned as follows: reserve and renewals fund, £3,767 ; 
construction of 20 top covers for tramcars, £1,539 ; construction 
of 12 top covers for tramcars (preliminary expenditure), £24 ; 
bonus payments to traflic staff, £595. 

There has been a decrease in the number of passengers 
carried, but the total nuniber of units used has increased, owing 
to the greater number of car miles run during the year; the 
number of units used per car mile was 1:64, as against 1:54 
during the preceding year. The decrease in the number of 
passengers carried is attributed by Mr. H. E. Blain, the able 
tramways manager, in his report, to the competition from motor 
omnibuses and of the failure of the London County Council to 
connect up its tramway routes with those of the eastern district. 
The Corporation have given the tramways manager full power 
to vary the fares upon any route upon which undue competition 
is taking place, and despite the exemption of the motor-omnibus 
traffic from road maintenance and from rating, no doubts are 
felt as to the ultimate result. The through-running arrange- 
ments between West Ham, East Ham, and Leyton have been 
continued and extended during the past year, and are working 
satisfactorily. 


ELECTRICAL ENTERPRISE IN TURKEY. 


The Industrie Elertrique gives the names of the various 
parties of the Franco-German group of financiers which has 
been formed for the purpose of obtaining electrical concessions 
in the Orient. The German section comprises the Continental 
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Bank for Electrical Enterprises (Nuremberg), the Kommerz und 
Disconto Bank (Berlin), Warburg and Co. (Hamburg), the 
Tramways Company of Constantinople, the banks of the 
Siemens-Schuckert group and Société Générale Allemande, and 
the Bank for Electrical Enterprises (Zurich). In the French 
section of the group we find the names of the Société Générale 
de Paris, the Bank of Paris and of the Pays-Bas, the Imperial 
Ottoman Bank, A. Spitzer et Cie. (Paris), and J. Allard 
(Brussels). A branch is about to be formed at Zurich under 
the auspices of the Swiss Credit Bank to take control of the 
Société des Tramways de Constantinople. The whole syndicate 
is under the direction of the Bank of Germany. 


COMPANIES’ MEETINGS AND REPORTS. 


J. G. WHITE AND CO. 


The tenth ordinary general meeting of J. G. White and Co. was 
held on June 28 at the otlices of the Company, 9, Oloak-lane, Caunon- 
street, London, E.C., Lord Arthur Butler in the chair. 

In moving the adoption of the report, the CHAIRMAN expressed 
regret at tho absence of Mr. J. G. White, who had been detained in 
New York, and could not arrive until July. The generally adverse 
business conditions and the very severe competition existing in the 
construction business had made the Company's work difficult, but the 
figures in the balance sheet indicated that those difficulties had been 
satisfactorily met, the profits for the year showing an increase over those 
at Feb. 28, 1908. Dealing with the items in the balance-sheet, he said 
that the cash assets of the Company were practically equivalent to the 
whole preference capital. This was well ia зо far as it proved that the 
assets were liquid, but uusatiefactory in so far as it indicated a reduced 
turnover. The profit.and loss account, however, showed that the 
Company's resources and credit were being employed in a manner 
which earned satisfactory returns, though nct quite what they should 
do with better general business conditions. The actual cash and call 
loans of the Company were equal to twice the whole indebtedness at 
the date of the ba'ance-sheet. That indebtedness was entirely in con- 
nection with ordinary open accounts, the Company having no moneys 
borrowed. The item of investments now standing at £109,429. 
15s. 5d. was considerably lower than the corresponding amount in last 
year's balance sheet, certain securities having been disposed of in the 
meantime. He mentioned that, without exception, the securities 
sold had realised more than the amount at which they were taken in 
last year's accounts, thus showing that they had been conservatively 
valued. The directors believed that the present valuation of securities 
was equally conservative. The valuation of plant, material in hand, 
€t^., was nominal, having been taken at practically а scrap value 
hasis, and not at its value to the Company in carrying on its ordinary 
business. The item of good will stood at the same figure as last year, 
but the reserve fund of the Company would be more than double the 
amount of that item, The debit side of the balance-sheet required no 
comment beyond saying that the item of sundry creditors, ete., con- 
sisted of ordinary trade accounts in connection with the carrying on 
of the Company's business, and the necessary provisions for con- 
tingencies. Regarding the future prospects of the Company, 
he said that the business now in hand ensured satisfactory 
profits for the current year, and negotiations wera progressing favour- 
ably for the seciring of a considerable amount of new work. After 
deducting the dividends recommended in the repo:t, amounting to 
8 per cent. on all classes of shares for the year, the Company's reserve 
fund would stand at £102,000, and the profits carried forward amount 
to 515 460. 63., making a total accumulated profit now in the business 
of £115,460. The directors believed that a conservative policy was 
іл the interests of the shareholders, and that the accumulation of 
substantial reserves greatly added to the value of their investment. 
Finally, the chairman moved: ) That the report and accounts for 
year to Feb. 28, 1909, be adopted; (^) that a dividend be declared, 
free of tax, at the rate of 6 per cent. p»r annum on the cumulative 
preferred shares for the half-year to Feb. 28, 1909 ; (c) that a dividend 
be declared, free of tax, at the rate of 6 per cent. per annum on the 
ordinary shares for the year to Feb. 28, 1909; (d) that an additional 
2 per cent. be declared on the preferred and ordinary share capital 
of the Company, making a total of 8 per cent. on all shares for year." 

The motions were seconded and unanimously agreed to. 


MARCONI’S WIRELESS TELEGRAPH. 


The ordinary general meeting of this Company was held on Monday 
last, Mr. G. Marconi (chairman and managing director) presiding. 

In moving the adoption of the report and balance-sheet, and after 
alluding to the retirement through ill-health of the late chairman, 
Sir Charles Euan-Smith, Mr. Manconr said that new important orders 
for stations and plant had been received since the report was posted 
to shareholders from the Portuguese and Greek (Governments, and the 
value of orders in hand at this date amounted to over £100,000, with 
every prospect of a very substantial increase in the immediate future 
The Transatlantic station at Olifden had been completed. The 
directors very greatly regretted that the completion of this station 
was seriously delayed by the failure of certain manufactureras to 
deliver the necessary plant at the dates promised, the delivery of 
certain essential machines having been retarded for nearlv six months. 
It was, however, a matter of satisfaction to himself to be able now to 
state that the plant bad in every way come up to his expectations in 
regard to efficiency. As to the corresponding station at Glace Bay, in 
Oanada, the machinery had already been completed and was now 
nearly all delivered. He did not expect that more than a month 


would be required for its efficient erection. If bis colleagues on the 
Board had not consider.d it nesessary for him to remain in England 
so as to be present at that meeting, he would now have been in Canada 
atending to the final completion of the station on that side. The 
limited service across the Atlantic, which had now been established 
for over 18 months, had continued to give satisfaction to ite principal 
users, but that service, although exceedingly useful to the Company, 
had been very difficult to etficiently maintain whilet additions and 
alterations were being constantly carried out at the terminal stations, 
He had no dcubt that & very great extension of the Transatlantio 
service might be anticipated as soon as the complete duplication of 
the station in Canada had taken place, which would enable the Com- 
pany to accept from 15,000 to 20,С00 words per day for transmission 
across the Atlantic, between the stations at Clifden and Glace Day. 
The Board expected about the end of August to be iu a position to 
invite the Post Office to give etlect to the agreement with the Post- 
master-General relative to the acceptance and delivery of the Com- 
pany's Transatlantic messages at Government telegtaph offices through- 
out the United Kingdom. The Board had had to face and overcome 
arduous tasks and numerous difficulties. A thorough reorganisation 
of the administration of the Company and of some of the associated 
companics was not only desirable, but imperative. This, in his 
opinion, had been so far as possible carried out, and although some of 
the changes involved а certain expenditure, nevertheless the result 
had been a considerable saving in current expenses. The Board was 
glad to state that the fear it had once entertained in regard to the 
ratification of the Berlin Convention by his Majesty's Government 
being detrimental to the maritime business controlled by the ODIT 
had so far not been realised, and a considerable addition had been 
made to the numt er of ships carrying the Marconi system. He felt 
that that was an eloquent proof that. even under what certain foreign 
Governments called conditions of open competition, the system con- 
trolled by the Company had proved able to more than hold its own 
against other systems, even although these were powerfully assisted 
by Governments which considered their development a question of 
national and political importance. The assistance rendered by the 
Company's organisition of wireless telegraphy to the steamship 
“Slavonia " was still fresh in the memories ot all. The two assisting 
ships, the Princess Irene, of the North German L'oyd, and the 
" Batavia,” of the Hamburg. American Line, were among the ships 
fitted with this Company's syetem shortly after the accident which 
resulted in the sivking of the White Star liner R public” in the 
North Atlantic on Jan 25 last, on which cc:asion also the 
efficiency of wireless telegraphy as worked by the Company was so 
fully and unquestionably demonstrated. It should be gratifying to 
the shareholders to know that wireless telegraphy was beginning to be 
considered every day more and more by the Press and the general 
public as likely to afford the most efficient and economical method for 
satisfactory telegraphic commuuication between the distant parts of 
the British Empire. He announced that eince the issue of the report 
three intluential gentlemen bad consented to join the Board—Mr. 
Hammers!ey Heenan, of Messrs. Heenan and Froude, engineers, Man- 
chester and Worcester ; Mr. Frederick Whowell, managing director of 
the Bleachers’ Association, Manchester; and Captain Henry Rial 
Sankey, R E. (late of Messre. Willans and Robinson), Palace-chambers, 
9, Bridge sticet, Westminster, S. WV. Mr. Hammersley Heenan, in 
company with Mr. Whowell, visited the Clifden station tome time 
ago, and were able to investigate thoroughly the present state of the 
station and the effisiency of the Transatlantic transmission. 
The report was adopted. 


“Z” ELECTRIC LAMP MANUFACTURING. 


The annual general meeting of the shareholders was held on Monday, 
Mr. J. G. B. Stone presidii g. 

In his opening remarks the OHAIRMAN called particular attention to 
the item of money spent on patents which figured in the balanca- 
sheet. The capital assets of the Company included certain works and 
their equipment, but consisted mainly of a number of patents in this 
country and a number of othera which they had acquired, and which 
protected them in the manufacture of ''Z" lamps in 17 British 
colonies and dependencies. These patent rights from time to time 
required certain expenditure to maintain their validity, and tho 
expenditure was consequently part and parcel of the cost of the 
patents ; therefore, it was a matter of consideration how to deal with 
this item. With regard to the general position of the business, 
the directors were disappointed that substautial results had no 
already accrued to the shareholders from the manufacture 
and sale of their lamps. They had had many difficulties 
to overcome. It might seem a comparatively easy matter to 
make, firat, good filaments, and then good lamps, but experi- 
ence had shown that there were difficulties which arose when 
manufactured in quantities. The directors had always felt that 
this business should be developed on a large scale, and they had 
always aimed at a considerable output. This had, of course, increased 
their standing charges during the year and the troubles of training 
the staff, but the output had now grown to a point where they were 
fee'ing the benefit of this liberal policy. In considering the opera- 
tions of this Company he asked them also to bear in mind the real 
progre:s that had taken place during the past year. When they first 
started manufacturing the 100-volt lamp the lowest candle-power they 
could make for this voltage was 30 to 40 ; now they had on the market 
lamps of 16 o. p. for 100 volts, and of 30 c p. for 220 volts. Through- 
out the year the candle-power had been steadily brought down. 
First, 30-c.p. lamps were standardised, then 25-c.p., then 20 c.p., 
and now l6-c.p. Each of these steps had entailed an immense 
amount of work in training the hands to manuficture and handle 
the finer filaments, The size of the bulb had also been reduced, 
and the form of support modified to suit the finer filaments. All 
this took time, as the results had to be tested at each stage, and when 


eh 


a 


it was remembered that а life test of a lamp occupied 1,000 hours, 
which meant six weeks’ continuous burning, it would, perhaps, be 
understood why progress had not been more rapid. In many of the 
operations, too, they were to a certain extent dependent on outside 
suppliers. In the past the supplies had nearly all to be obtained from 
foreign firms, but more and more was now being procured in this 
country. They had now reached the stage when they could puta 
thoroughly satisfactory metallic-filament lamp on the market at 
reasonable prices, they had mastered the difficulties connected with 
the manufacture, and must now increase their output to meet an 
ever-increasing demand. Не thought the best proof that he was 
stating facts, and not merely giving opinions, was that last mouth 
they sold the whole of their stock to the trade for forward dates at 
satisfactory prices. The efficiency of the factories was steadily 
improving, the output of lamps increasing. and the cost of manu- 
facture was steadily decreasing. They had made most important 
improvements in the filaments themselves, and, again, in the finished 
lamps. It was a matter of importance and congratulation that both 
filament and lamp were made entiraly in this country, unlike most of 
the other metallic-filament lamps. On the basis of what they were 
doing now they were earning а good profit, and the Board would be 
very disappointed if the results of the current year did not produce a 
return satisfactory to the shareho!ders. With regard to the patent 
position, they had already successfully maintained their position 
against infringement, and the Board would continue to take all 
precautions to protect their interest in these matters. 

In conclusion, the Chairman moved the adoption of the report 
and accounts, which was unanimously adopted. 


BRITISH ELECTRIC TRACTION. 


The report of the British El<ctric Traction Co. for the year 
ended March 31 last, to be presented to the meeting on the 8th inst., 
as on former occasions, contains various schedules giving particulars 
of the items appearing in the balance sheet and profit and loss 
account, and also schedules showing the business done and dividend: 
paid by the associated companies. The report states that the amount 
standing at credit of reserve account is £602,420. In addition, 
reserves amounting to £59,162 have been made out of profits against 
loss or depreciation of specific assets, The various associated com- 
panies have created depreciation and reserve funds of their own, which 
amounted at Dec. 31, 1908 (including balances carried forward), to 
£1,015,340. The total amount outstanding in respect of creditors at 
March 31, 1909, was £65,227, and of thie £46,625 was in respect of 
debenture intorest accrued at March 31, 1909, which has since been 
paid. Investments and undertakings stand at £5,037,095, and 
consists of sharcs and debentures in associated tramway, electricity 
supply, manufacturing and other companies, consols, and sundry 


securities and undertakings. ^ Investments standing in the 
books st £2 883,86 were revenue earning during the past 
year, and produced an aversy3 return of 4:18 per cent. Invest- 


ments standiry in the books at £2,012,441 did not earn any revenue 
during the past year. The amount of sundry debtors and debit 
balances stands at £473,680, and shows a reduction on the amount at 
March 31, 1908. The expenditure on and in connection with the new 
office building which has been erected for the British Electrical 
Federation amounts to £36,188. There is a further sum of £3,274 in 
respect of other buildings and land. The item expenditure on Acts of 
Perliament, etc., stands at £19,640, and represents expenditure on 
promotion of Acts of Parliament, light railway orders, and other 
rights and powers, surveys, negotiatious, et^., in connection with 
various schemes, some of which may not be proceeded with. 
The amount is being written down annually by 20 per cent. Stock 
stands at £9,876 and represents the stock of cars on hire to associated 
companies, electrical equipments, paving setts, and general stores. 
Provision has been made for depreciation. Goodwill stands at 
£1,C00. end is the balance of a larger amount. Furniture stands 
at £4.119. Tho ret profit, after reserving £12 500 against deprecia- 
tion of undertakings worked by the Company, buildiugs and freehold 
land, stock, doubttul debts, and expenditure on undertakings not pro- 
ceeded with is £130,725, to which must be added the sum of £35,393 
brought forward from last account, making a total of £166,119. 
After deducting interest on the 5 per cent. debenture stock and the 
44 per cent. debenture stock for the year, amounting to £97,484, 
there remains a balance of £68 634, out of which a dividend has been 
paid on the preference shares at the rate of 3 per cent. for the year, 
amounting to £48 431, leaving a net balance of £20,223, whi:h the 
directors propose should be carried forward. The full dividend on the 
6 per cent. cumulative preference shares of the Conipany has been 
paid to March 31, 1908. Dividends and interest received from 
the associated companies during the past year show a diminution 
of £33,332. The decline in profits bas been general throughout 
the country, and is attributed by many of the companies 
to the severe depression in trade which has prevailed. A few 
of the undertakings in England and those at Bombay and Auckland, 
however, show increased takings per route mile, which are sufficient 
to increase the average over the whole of the systems, The total 
number of passengers carried shows a small increase, the route mileage 
of lines worked having slightly increased during the year, but the 
number of passengers carried per route mile of 111 has fallen from 
662,726 to 654,770, which was 1°23d. as against 1:214. for the previous 
year. It has been pointed out in previous reports that the average 
fure per passenger had steadily fallen from 1°38d. in 1901 to 1°21d. in 
1907, in which year the directors announced their intention of making 
. every effort to improve the position by increasing fares, shortening 
fare stages, and eliminating unremunerative services. Their efforts 
have succeeded in arresting the decline, and the present year's figure 
shows a small increase, The general depression in trade has 
been severely felt by the electrical manufacturing companies. 
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The general charges and expenses of administration again show a 
material reduction, being £16 868 as compared with £24 185, the 
reduction on this occasion being mainly the outcome of the formation 
of the British Electrical Federation. Ia the last annual report it was 
stated that the directors we:e giving consideration to some of the 
proposals for electrical enterpriee submitted to them from countries 
where the conditions for the investment of capital are more favour- 
able than in this country, and they are glad to say that the prospects 
of securing such business are encouraging. The Company has already 
secured a substantial participation in a powerful syndicate, which 
bas been formed in association with German and other Conti- 
neutal banks, for the purpose of negotiating with the municipality 
of St. Petersburg for a concession of tramwaya in that city. Other 
negotiations are pending in regard to various enterprises abroad. 
The Poole undertaking ia which the Company wa:largely interested 
was purchased by the Bournemouth Corporation under an agreement 
which provided that the purchase price should be settled by arbitra- 
tion, on the basis of fair market value as a going concern, and that in 
addition to such price the Corporation should pay certain liabilities of 
the Company. In regard to the latter items litigation arote and, 
although the Court of Appeal had given an unanimous decision in 
favour of the Company, the Corporation appealed to the House of 
Lords. The litigation had recently been concluded by the decision of 
the House of Lords in favour of the Company on all pointe, and in the 
result the shareholders of the Poole Company will have received a 
return of their capital in full, together with a premium. While it is 
not possible to draw from this a general conclu-ion applicable to the 
uudertakings of the associated companies, the directora consider that 
this result atfords some indication of the value of a successful tramway 
undertaking when sold upon an equitable basis. Deep regret is 
expressed through the loss by death of the Right Hon. Н. O. Arnold- 
Forster, M.P. The Hon. Arthur Stanley, M.P., accepted the invita- 
tion of the directors to fill the vacancy, but immediately afterwards 
resigned his seat at the Board, pending the determination of a business 
in which he has conflicting interests. The directors who retire this 
year are Mr. J. S. Raworth and Mr. P. Debell Tuckett, who, being 
eligible, offer themselves for re-election. 


ELECTRIC AND GENERAL INVESTMENT. 


The report for the year ended May 31 last, to te submitted to the 
meeting on the 7th inst, states that the gross profit cn the tians- 
actions of the year was £11,565. After еі ліру all general charges 
and the interim dividend already paid on the preference shares and 
providing for the proportion of the final dividend accrued on the 
preference shares to May 31, 1909, there remains a balance of £4,095. 
Asa further reserve to meet the depreciation in the investment and 
loan securities, the directors propose to carry this amount to the 
contingencies fund, thereby raising the an:ount to credit thereof to 
£71,651 as at May 51, 1919. The trustee for the ordinary shares 
reserve fund propcses to distribute the sum of 6d. per share out of 
the dividends received on the trust investments. The trustee for the 
founders’ shares reserve fund proposes to distribute the sum of £8 per 
share out of the dividends received on the trust investments. 


NEW COMPANIES REGISTERED. 


Lechlade Electric Light and Power Co., Limited.— Registered 
May 22. Oapital, £400 in £l shares Objects: to carry on the 
business of electricians, mechanical engineers, manufacturers and 
workers of electricity for power ard light, etc. Private company. 
Registered office: High-street, Lechlade, Glos. 

Kukub Rubber Estates, Limitod.— Registered June 11. Capital, 
£250,000 in £1 shares (100,000 cumulative preference), Objects: 
to acquire, work, and develop certain rubber estates in Johore, Straits 
S.ttlements, known as the Kukub E ttes, to adopt an agreement with 
the Kurub Syndicate, and to carry on the business of planters of and 
dealers in rubber, guttapercha, and gums of all kinds. Registered 
otce: 16, Finsbury-circus, E.O. 

Havana Exploration Co, Limited. — Registered June 21. 
Capital, £500,000 in £1 shares. Objects: to acquire asphalt, 
litumen, oil, and coal bearing lands and farms, mines, miniog 
rights, and other properties in Cuba or elsewhere, to adopt an agree- 
ment with Havana Тихе neut Syndicate, and to carry on the business 
of miners, explorers, prospectors, preparers for market of and dealers 
in coal, iron, asphalt, bitumen, oil and metal and mineral substances 
of all kinds, etc. Registered office: 56, Oannon-street, Е.О. 


Jamaica Estates and Rubber Plantations, Limited.— Regis- 
tered June 16. Capital, £300,000 in 299,900 preference shares of 
£1 each and 2,000 deferred shares of 18. each. Obje:ts: to acquire 
estates, lands, and hereditaments in Jamaica or elsewhere, tə develop 
the resourees thereof by building, reclaiming, clearing, fencing, drain- 
ing, pasturing, farming, and planting, to adopt an agreement with 
the Caribean Trading Aesociation, and to carry on the business of rum 
distillers, planters and manufacturers of and dealers in sugar, rubber, 
logwood, fustic, mabogany, bananas, pimento, cocoa, cassava, cocoa- 
nuts, copra, guttapercha, flax, fibres, cotton, tobacco, guinea and Para 
grass, oranges, and other produce, etc. Shares divisible, Registered 
ollice : 20, Copthall-avenue, E.C. | 


Liens Registered, etc. 


Derby Boiler Co., Limited.—Particulars of £3,000 debentures, 
created June 4, 1909, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. 
Property charged: the company’s undertaking and property, present 
and future, including uncalled capital. No trustees. 
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BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Brighton.—The Education Committee have decided to install a 


four-light electric radiator in the headmaster's room at Finsbury-road 
School. 


Buenos Ayres.—The Municipality of Loberia, province of Buenos 


Ayres, are studying the tenders received for establishing electric light 
in that town. 


Barnstaple.—The Board of Guardians have decided to install elec- 
tricity for lighting purposes at the workhouse, and have empowered 


D are Committee to invite tenders and to report further to the 
oard. 


Salford.—Tho Royal Technical Institute Departmental Sub-Com- 
mittee have decided that the whole of the remaining portion of the 
re wiring at the institute is to be proceeded with during the present 
financial year. 

Farnham.—Tho Farnham Gas Co. have given notice to the Rural 
District Courcil of their intention to apply for parliamentary powers 
to rupplv electricity for public and private purpo:es within the urban 
and гоа! district of Farnham. 

Swantoa.—Tho Executive Committee of the Harbour Trust 
received at their last meeting tenders for portions of the plant, and 
appointed a rub-committee to report upon the same. It is estimated 
that the plant will cost nearly O20, C00. 


Watford.—At the last meeting of the Electric Lightirg Committee 
tho electrical engineer reported that 18 consumers had been connected 
to the system since the previous mecting, making a total of 773 
conncet d to date, equivalent to 51,828 32-watt lamps. 


Wrexham.—The Electricity Supply Committee reported at the last 
meeting of the Councl that during May 32 437 units of electricity 
were sold, against 32,172 a year azo, and 41,252 last month. Two 
new coasumers had been connected, bringing up the total to 312, 
again:t 279 last year. 

Morecambe — At the last Town Council meeting the Electricity 
Committee announced that a report would b» forthcoming as to the 
best means ot working the electricity works, whether by oil or gas, as 
a substitute for steam, and that inquiries had been made in various 
places as to the best means to adopt. 


Stirling.—At the last Council meeting the engineer's monthly 
report showed that tor the four weeks ending May 8, 22,783 units of 
electricity were generated at the power station, as compared with 
22,250 for the corresponding period of last year. The total number of 
8.c. p. lamp connections was 25,984, as agains! 24,176 last year at the 
same date, 

Llaneliy.—The Llanelly Traction and Electric Lighting Co. have 
arranged with the Harbour Trust for a site at the docks on which to 
ercct a generating station on a 99 years’ lease at £30 per annum. The 
rap:d development of the districts, and the anxiety of tradespeople to 
have electric light, should induce the traction company to proceed 
with the scheme imme liately. 

Grassington.—The first directors’ meeting ot the Grassington 
Electric Supply Co. was held at the Wilson Arms Hotel, Grassington, 
on the 23rd ult., Mr. J. S. Fielden in the chair. A report o” the 
company's progress was submitted by Mr. Chas. Pullan, and the 
general officers, etc., were appointed. The company hope to obtain 
their final certificate next week, when they will commence business, 


Blackpool.— At the Corporation electricity works the output for 
May showed an increase of 9,889 units upon the corresponding period 
of 1908. Private lighting actually showed a decrease of 2,655 units, 
due to the greater use of the metallic-filament lamps, but the Cor- 
poration’s trams used пеаг:у 11,000 units more. During April and 
May the falling off in the demand for private lighting was 4,102 units, 
EE a trams used over 16,000 units more as compared 
wit . 


Market Harborough.— The Urban District Council at their last 
meting .leeided to make application to the Board of Trade for an 
extension of time in connection with the ele tric lighting provisional 
order, inquiries recently made by the Council having proved that the 
local demand for electric light was extremely small at present. The 
original p?riol of the order has long since passed, but an extension of 
time was allowed. The В ard of Trade have now granted a further 
¢xtension of 12 months. 

D. P. Batteries.— Exception has at times been taken to the use of 
storage batteries in hot climates, but there is good proof that the 
D.P. Battery Co., of Bikeweli, have managed. to produce plates that 
will work satisfactorily uadər these conditions, Cells supplied to the 
ladian Government somo six years ago by this company are still 
working well and giving no trouble. No renewals of either positive 
or negative plates have been required, nor are there signs of 
deterioration, according to the latest accounts. 

Rugby.— The Town Courcil have decided to seek sanction from the 
Local Government Board to the borrowing of £5,500 for the follow- 
ing—viz : one 150-kw. alternator, £1.516 ; sw.tchboard, ete., £144 ; 
feeder and distributing mains, £2,492 10з.; transformers, £214; 
transformer chambers, £109; cousumers' connections and meters, 
£88); contingencies, £344. 10s. In moving the adoption of the 
report, the chairman stated that the amount to be spent this year 
would not exceed £2 000 probably, and the remainder would be used 
next year and the year afterwards. 

Exeter.—Mr. Hodson, moving the adoption of the report of the 
Electric Lighting Committee at the City Council meeting, spoke of 
the successful working of the undertaking during the past year, 
despite the reduction in the charges made to the consumers involving 
£1,000. The economical working was shown by the fact that 
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although there was a greatly increased consumption, there had been 
no increased cost in working. Their best thanks were due to the 
electrical engineer and his staff for the able manner in which they 
had managed the undertaking. The repo:t was adopted. 


Covontry.—The Electric Light Oommittee of the City Council have 
considered the annual accounts, which show a net profit for the year 
of £3,765. 5з. It was decided to recommend that £1,000 of this be 
paid to the general district fund in aid of the rates; that £2,598 be 
paid to the reserve fund ard transferred from that fund to cspital 
account to meet certain capital expenses so as to obviate the necessity 
of raisiog loans; ard that the balance of £167. 5s. be carried forward 
to the next account. Last year a profit was made of £5,647. 4s. 6d. 
The sum of EI. COO was paid to the general district fund, £811 to the 
reserve fund, and £3,8°6 was paid to reserve fund and transferred to 
capital. 

Oldham. — The mayor presided at the e meeting of the 
Corporation Electricity Committee last week, when the engineer (Mr. 
Newington) report:d that the number of unite sold during the fort- 
night was as follows: lighting ard power, 52,285, against 44 034 
during the same period last year; tract:op, 136,555 against 160,490 — 
total, 208,840 sgainst 204.434 The number of lamps connect d 
during the fortnight were: incar descent 68, equivalent to 145 lamps of 
8 c.p., bringing the total connected to date to—arc 748, incandercent 
30,051, and motors 483, equivalent to 148,152 lamps of 8 c.p. The 
mayer said that the net profit on the electrical undertakiog for the 
12 months «nded March 25 was £5,451. He thought that was very 
eatislactory. 

Atby.— Arising out of areferencain the minutes of the previous meet- 
ing to guarantee promised in connection with the proposed telephone 
installation, Mr. Deegan, at the last meeting of the Urban District 
Council, asked what was the amouot of the guarantee to be given to 
the Pest Ос» authorities fe The Chairman said the guarantee would 
amount to £30 extended over three years, but the Council would be 
only liable for one-third of that amount. The Town Clerk ssid the 
Council would only be liable for £11. 1% was mentioned that there 
was a likelihood, in the event of the system paying, of the Council 
having to pay nothing. The Chairn au said that the matter was gone 
into very closely at the previous mecting, when the members present 
calculated that the cost would be practically nil. 


Southampton.—The Corporation having applied for eanction to 
borrow £3,C09 for the purposes of their electricity undertaking, the 
Local Government Board inquiry was held last week at the municipal 
offices. The proceediogs were conducted by Mr. A. W. Brightmore, 
those present including tbe town clerk (Mr. К. R. Linthorne), the 
electrical engineer (Mr. Street), the borough engineer (Mr. J. P. 
Crowther), and the assistant borough treasurer (Mr. Wiltshire). The 

roceedings were of a purely formal character, no opposition being 
шошо The town clerk tendered formal evidence on behalf of 
the Corporation in support of the application, and explained that the 
loan was necessitated by the natural growth of the borough's electrical 
system. The electrical engineer supplemented the town clerk's state- 
ment with somo additional details relating to the projected work, and 
the inspector having intimated that he would report in due course, the 
inquiry terminated. 

Shrewsbury.—At the last meeting of the Town Council a report 
was received from the Lighting Committee, in which they stated that 
it was necessary for the development and economieal working of the 
electricity undertaking that an applieation should be made to the 
Local Government Board for sanction toa loan, and the committee 
suggested that the present was an opportune time for such an applica- 
tion to be made, in order to defray the following capital expenditure— 
viz. : «xtension of maius (including Abbey Foregate and additional 
feeder mains when required), £2,700 ; services to consumers, £900 ; 
meters aud accessories, £452 ; mechanical stokers for boilers, £900; 
machinery, boiler, pump, steam-pipes, ete., £800; street-lighting, 
£5C0 ; contingencies, £78; for repayment of amount overspent on 
capital account, £3 672—total, £10,000. The proposed works were 
absolutely necessary for the efficient working of the undertaking, and 
it might be stated that the provision of mechanical stokers would 
effect a large saving in fusl, besides other advantages. Alter a dis- 
cussion it was d.cided to apply to the Local Government Board for 
sanction to the borrowing of the sum of £10,000. 


Wigtownshire.—At s meeting of the Wigtownshire County 
Council at Stranraer on Saturday the clerk read a communication 
from the s:cretary, Post О се, Edinburgh, stating that engineering 
estimates of the cost of extending the trunk telephone system to 
Wigtownshire had been obtained. The capital expenditure would be 
very heavy, and would only be jastified if a larger number of 
subscribers were forthcoming than, he was afraid, were likely to be 
obtained. To test the matter, however, arrangements were being 
made to have the towa of Stranraer thoroughly canvassed for 
subscribers as soon as possible, and the Postmaster-General would be 
glad to have any assistance towards the success of the canvass which 
the County Council might be able to atlord, Mr. Ross, an official of 
the Post Office, was called in, and said the idea was to extend the 
system from Girvan to Stranraer provided the support was forth- 
coming. He did not think, however, it would stop at Stranraer if 
the county gave a sufficient guarantee. After some discussion it was 
remitted to the clerk to continue his negotiations with the Post Office 
and to ascertain the amount of the guarantee required. 


Birmingham.—Mr. H. R. Hooper has held an inquiry into an 
application made by the City Council to the Local Goverament Board 
for sanction to borrow £149,350 for purposes of the electric supply 
undertaking. Mr. Prideaux, in making the application on behalf of 
the Corporation, said that £100,000 of that amount was required for 
an extension of the underground mains, rendered necsssary by the 
rapid increase in the demand for electrical current in the city. That 
demand was evidenced by the fact that there was an increase in the 
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sale in the year terminating March 31 last, as compared with the 
previous year of about 4,400,000 units of current supplied, and for the 
first time in the history of the undertaking the Electric Supply Com- 
mittee were able to recommend the Council to pay £10 000 in relief of 
the rates on the last year's working. Of the £100,000 about £20,000 
had already been expended owing to the rapid extension and urgent 
necessity to lay down the mains ; £15,000 was needed for high-tension 
switchgear, which was necessitated in connection with supplies of 
current to consumers’ premises at a high voltage; £2,000 was required 
to supply transformers to consumera' premises in cases where con- 
sumers desired low-tension current in districts where there were only at 
present high-tension mains available ; and the balanoe of the loan was 
wanted for the installation of new plant at Dale Knd and Summer- 
lane stations. Mr. Prideaux asked that the loan might be extended 
over the greatest possible period, having regard to the permanent 
nature of many of the proposed works. 


Aberdeen.— The various works in connection with the introduction 
of a supply of electric current into the Woodside and Bucksburn 
districte, included in the extended electric lighting area, are now 
nearing completion, and in a brief period the inhabitants of these 
localities will have electricity available for lighting, heating, and 

wer purposes. Six motors are to be fitted up at Woodeide, four 

eing ready for coiling up, and from the transforming eub station, which, 
with the necessary apparatus for reducing the pressure from 6,600 
volts to the required quantity, has been eonstructed near the 
Adamant Paving бо, 's works at Bucksburn, а high-tension cable has 
been laid to Stoneywocd to supply the Admiralty wireless telegraphy 
station. Low-tension cables have also been carried to the tramway 
terminus at Bankhead and the Fountain at Woodside. The high- 
tension cables, to supply at 6,000 volts, have been carried from the 
electrio works at Dee Village along the eubway to its termination at 
the junction of Justice Mill-lane with Holburn-street, and there it has 
been taken along Alford.lane, across Albyn.plaee, along Victoria- 
street, Albert.street, Oraigie Loanipgs, Westfield-road, Argyll-place, 
and then, by wayleave arrangement, across the Cornhill property, and 
by Back Hilton-road to the Inverurie turnpike. The storm in 
January and February resulted in a total suspension of the cable- 
laying operations, but with the exception of those two months the 
work, giving employment to 150 men, has progressed steadily and 
satisfactorily until finishing point has almost been reached. Mr. J. A. 
Bell, city electrical engineer, has personally supervised the carrying 
out of the scheme. 

Stock Exohange.—<Applications have been made to the com- 
mittee to appoint a special settling day in and to grant a quotation 
to the Bombay Electric Supply and Tramways Co.’s £150,000 5 per 
cent. second mortgage debentures of £100 each, Nos. 1 to 1,500 ; and 
the Southern Electric Tramways Co. of Buenos Ayres (Compania de 
Tramways Electricos del Sud), £100,000 5 per cent. first mortgage 
debentures, Nos. 1 to 800 of £100 and 801 to 1,800 of £20 each. 
The committee has also been asked to appoint а вр зсіз! settling day in 
the following: Consolidated Malay Rubber Estates' 62,007 shares of £1 
each, fully paid, Nos, 1 to 62,007 ; Cordoba Copper Oo. s further issue 
of 43 550 shares of 5s. each, fully paid, Nos. 270,367 to 287,116 and 
661,747 to 688,546 ; London Asiatic Rubber and Prcduce Co. s further 
issue of 11,000 shares of £1 each, fully paid, Nos. 107,001 to 118,000; 
Yam Seng Rubber Co.'s 8,000 ordinary shares of £1 each, 123. paid, 
Nos. 12,001 to 20,000, 26,900 ordinary shares of £1 each, fully paid, 
Nos. 1 to 12 000 and 20,001 to 54,900, and 100 5 per cent. preference 
shares of £1 each, fully paid, Nos. 12,535 to 12 634 ; Zine Corp ora- 
tion's further issue of 18,000 preference shares of £1 each, fully paid, 
Nos. 646,027 to 649.026 and 664.С27 to 679,026. The committe 
has further been asked to allow the Bukit Rajah Rubber Со, 'в 66,700 
shares of £1 each, fully paid, to be quoted in the ofticial list. 
The committee has appointed July 13 as а special settling day 
in the East Rand Mining Estates’ further issue of 50, C00 shares 
of El each, fully paid, Nos. 400.001 to 450, C00; and the Sapong 
Rubber and Tobacco Estates’ 30,000 vendors’ shares of £1 each, 
fully paid, Nos. 70,001 to 100,000, and a further issue of 
10,000 shares of £1 each, fully paid, Nos. 31,379 to 41,378 ; 
апа ordered the e oued securities to be quoted in the 
official list: Central Electric Supply Co.’s further issue of £65,124 
4 per cent. guaranteed debenture stock, and the Highlands and Low- 
lands Para Rubber Oo.’s 125,546 shares of £1 each, 15s. paid, Nos. 1 
to 7 and 181,462 to 305,000, and 182,952 shares of £1 each, fully 
paid, Nos. 8 to 181,461 and 305,001 to 506,498. 


York.—In view of the construction of the light railways in the 
city, the Electricity Committee requested the city electrical engineer 
t» report to them upon the carrying out of any necessary extensions of 
mains along the routes of the railways, so that advantage could be 
taken of laying down the requisite cables in the trenches which would 
be made in the etreets for the tramway cables, and so save the cost of 
again opening out the pavements for the electric cables at a future 
time. ith this object power has been reserved in the contract with 
the contractors for the light railway to make use of their trenches 
for the cables. The city electrical engineer has accordingly 
laid before the committee his scheme for the extension of mains, 
a brief description of which is as follows: (1) a middle - wire 
feeder to be laid from the electricity works to the junction of 
Holgate-road and Blossom-street to enable a balance of pressure to 
be maintained in the Mount district ; (2) the feeder cable which at 
present terminates at the corner of Spurriergate to be extended to the 
corner of Railway-street, a distance of 310 yarde, and terminate in a 
new feeder pillar ; (3) the Micklegate feeder cable to be extended from 
Micklegate Bar to the junction of Holgate-road and Blossom.street 
and be also provided with a feeder pillar; (4) tho distributor now 
terminating at a point opposite the Fox Inn to be continued as far as 
the boundary on Acomb.rcad ; (5) Lendal Bridge to the Railway- 
street distributor. The estimated cost of these extensions is approxi- 
mately £2510. The committee recommend the Council to authorise 
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there extensions to be made and to apply to the Local Government 
Board for sanction to the borrowing of the above-named sum as 
the cost thereof. The return for the month of May of the 
electricity department shows that the units generated were 96,735, as 
against 94,767 for May, 1908; approximate units sold 81,688, as 
against 78,698 for Mag last year. Horse-power of motors connected 
during the month, 213 (103 in May, 1908); total horse-power of 
motors connected to 1,128 (1,031) ; 8.c. p. lamps connected during the 
month, 413 (194); total 8-c.p. lamps connected to 65,421 (60,959, ; 
equivalent 8 c.p. conuected—total, 93.871 (86 754). Total cost for 
May, £450. 15s. 4d.; cost per unit, 1:32; May, 1908—total cost, 
£451, 8s.; cost per unit, 1:38. 


TRACTION. 


Hobart Electric Tramway Co.—The directors have declared a 
dividend of 5 per cent., free of income tax. 

Enfield. —The Middlesex County Council's tramway extension from 
Winchmore Hill to Enfield Town has been inspected by Major Pringle, 
of the Board of Trade. 

River Plate.—The Santa Fe City Council have rejected all the 
tendera received for the electrification of the city tramlines. New 
tenders are to be called for. 

Hornsey.—The Town Council bave decided to consent to the 
purchase by the Middlesex County Couucil from the London County 
Council of that portion of the Highgate-hill tramways within the 
borough of Hornsey. 

Bradford.—The report of the manager of the Bradford city 
tramways (Mr. C. J. Spencer) for the week ending June 19 states that 
the total receipts amounted to £5,020, the average per car mile being 
11°37, as compared with total receipts £4,537 and car mile average 
10:30 for the corresponding period ot last year. 

Pittsburg.—The electric railways in and around Pittsburg aro 
completely at a standstill in consequence of the strike of drivers and 
conductors. Only the cars used to convey the mails ran on Sunday. 
The president of the tramway conipany has notified the mayor that 
traffic will be resumed at once, and that the company expect 
protection. 

Hammersmith.—A letter has been received by the Borough 
Council from the Board of Trade stating they had appointed Colonel 
Yorke to inquire into the application of the London United Tram- 
ways for permission to increase the speed of their tranicars along 
Uxbridge.road, King street, and other places. Tae company desire 
to have the speed increased in some instances to 16 miles an hour. 

South Shields.—Thie electric tramcars of the Corporation last week 
carried 158,518 passengers, and the takings amounted to £635. 
бз. 54d., an average of 9:254. per car mile, as compared with £767. 17a. 
in receipts and 189 029 passengers, an average of 8 5ld. per mile in 
the corresponding week of last year. The Jarrow cars, on the South 
Shields Corporation lines, whose receipts are included in the above 
figures, carried 18,403 passengers, and collected £73. 3s. 4d, in fares, 
this working out at 11:081. per car mile. 

Fife.— The promoters of the tramway scheme to link up Kirkcaldy 
and Dunfermline, ria the coastside, touching at Kinghorn, Burnt- 
island, Aberdour, Inverkeithing, and Rosyth, are now engazed 
'gounding" the various local authorities interested. On Thursday 
week they were in Dunfermline, and met a special committee of the 
Town Council. The principal point discussed was the route which 
would be taken by the company to enter Dunfermline from the south. 
The company propose to use the nearest road from Iuverkeithing— 
viz, ri Backmarsh—but it is believed they were given clearly to 
underatani that such a route, if persisted in, would meet with the 
Council's opposition. Municipally, the road by which it is desired 
the city should be connected with Rosyth is the Grange- road, which 
is further west than the Inverkeithing road, and runs in almost direct 
liue with what will be the naval base into Dunfermline, 


FORTHCOMING EVENTS. 


Fripay, JULY 2. 
Junior Institution of Engineers. —At 8 p.m., visit to the engineer- 
ing workshops and laboratories, East London College, Mile End. 
SATURDAY, JULY 9. 


Institution of Mining Electrical Engineers.—At 7 pm., meeting 
at the offices of the Institution of Engineers and; Shipbuilders in 
Scotland, Elmbank-strect, Glasgow. | 


APPOINTMENTS VACANT. 


Pupil. Vacancy at the works of the Kilmalcom Electric Lighting 
Co., Kilmacolm, Renfrewshire. See advertisement. 

Motor Inspector to undertake duties of motor instractor, Bourne- 
mouth Corporation Tramways, Wages, 56s. per week. Applications 
to the General Manager. 

Switchboard Attendant, Steckton-on-Tees Corporation. Wages, 
27s. 6d. per week. Applications to Mr. J. J. Smith, borough 
electrical engineer. See advertisement. 

Postmasters, Vacancies at Pirkenhead, salary £500 a year; 
Abingdon, salary £260 a year; Ellesmere, salary £170 & year; 
salaried sub-postmastership of Becston, Nottingham, salary £160 а 
year, Applications to the oflice of the Postmaster-General, 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


Acton.—The Urban District Council invite tenders for the annual 
supply of lead-covered, paper-insulated cables. Particulars from Mr. 
M. Martin Blair, electrical engineer, 150, Churchfield-road, Acton, W. 
Tenders by July 12. 


Lisburn (Ireland).—The Urban District Council invite tenders 
for the lighting of the town of Lisburn from Aug. 7, 1909, to May 7, 
1910. Tenders must be sent to Mr. T. M. Wilson, town clerk, Town 
Hall, Lisburn, by July 5. 

St. Panoras.—The Borough Council invite tenders for the supply 
of arc lamp cartons.  Particulars can be obtained upon application at 
the Electricity Department Offices, 57, Pratt-street, Camden Town, 
N.W. Tenders by July 10. 

Lauder (Sootland).— Tenders are invited for the installation of 
electric light and heating apparatus at the Lauder Technical School 
extension. Tenders must be sent to Mr. D. Gorrie, clerk to the School 
Board, 104, High-street, Dunfermline, by July 10. 


Wallasey.—The Urban District Council invite tenders for the 
supply of a battery of accumulators, reversible booster, and switch- 
board. Specification from Mr. J. A. Crowther, electrieal engineer, 
Cflices, Sea View-road, Liscard. Tenders by July 12. 


Barnataple.—Tenders are invited for supplying and fixing a new 
boiler at the soup kitchen, Boutport-street. Particulars obtainable at 
the office of Mr. E. Y. Saunders, P.A.S.I., borough surveyor, The 
Strand, Barnstaple, where tenders must be sent by July 3. 


Gravesend.—Tenders are invited for the supply of an automatic 
stoker and fitting same to the Council's water-tube boiler. Par- 
ticulars from Mr. C. McInnes, borough electrical engineer. Tenders 
to the Town Clerk, 147, Windmill-street, Gravesend, by July 3. 


London, 8.W.—The Directors of the South Indian Railway Co. 
invite tenders for the supply of 94 carriage underframes with bogies 
and vacuum brake complete. Specitications can be obtained from the 
Secretary, 91, York-street, Westminster, on payment of £1. Tenders 
by July 6. 

Devonport.—The Corporation Electricity Committee invite tenders 
for the supply of the following for a period of 12 months ended 
June 30: (Contract No. 1) direct-current meters; (2) paper-insulated 
cables, rubber-covered wires, flexibles, and cut-outs ; (3) lubricating 
oils, Particulars from the Borough Electrical Engineer, 


Ealing.—The Co) poration invite tenders for the supply of cylinder 
oil, erank. chamber oil, bearing oil, paraffin, best горэ waste, stone- 
ware pipes, etc., to the electricity works.  Particulara from Mr. J. 
Douglas Knight, borough electrical engineer and manager, Electricity 
Department, Town Hall, Ealing, W. Tenders by July 19. 

Greenwich.—The Guardians invite tenders for the erection and 
equipment of two electrical lifts at the infirmary, Vanbrugh-hill, Kast 
Greenwich, S.E. Specification and form of tender, containing full 

rticulars, сап be obtained on application at the Clerk's Office, Union 
Work house, Woolwich-road, Greenwich, 8.E. Tenders by July 8. 

London, E.0.—The Melbourne Corporation invite tenders for the 
supply of 18 transformers. Tender form, conditions of tendering, etc., 
obtainable from the Agents. Endorsed tenders must be sent to Messrs. 
Mellwraith. McEacharp, and Co., Proprietary, Billiter - square- 
buildings, E.O., agents for the Melbourne City Council, by July 7. 

Hull.—The Education Commit'ee of the Corporation invite tenders 
for the installation of heating apparatus in New Cross School build- 
ings. Tenders, with schemes, sealed and endorsed, addreseed to the 
Chairman of the Finance and General Purposes (Education) Sub- 
Committee, must be sent to the Town Clerk's Office, Hull, by July 12. 


Haslingden.—The Corporation invite tenders for the provision of 
sub-station equipment with battery and reversible booster. Specitica- 
tions can be obtained from the Town Clerk, Municipal Offices, 
Haslingden, ог may be seen at the offices of the engineers, Messrs. 
Handcock and Dykes, 1, Victoria-street, Westminster. Tenders by 
July 3. 

Dover.—The Corporation invite tenders for the supply and delivery 
of small Welsh and other coal suitable for use at the electricity works 
for 12 months ending July 31, 1910. Specification and form of tender 
obtainable from the Borough Electrical Engineer, Electricity Works, 
Park-street, Dover. Tenders to Мг. R. E. Knocker, town clerk, Castle 
Hill, Dover, by July 5. 

Whitehaven.—Tenders are invited for lighting the harbour, quays, 
etc., by electricity, gas, or other means for five years, or such other 

riod as may be agreed upon, from Jan. 1, 1910, for the Harbour 
Cauimisionsrs, Application must be made to the Harbour Master for 
particulars. Tenders to Mr. John Tyson, clerk, Harbour Office, 
Whitehaven, by July 20. 

Clacton-on-Sea —The Urban District Council invite tenders for 
the supply and delivery of about 50 tons of British cast-iron pipes and 
connections. Сору of specification and form of tender obtainable from 
the Council’s engineer, Mr. Sydney Francis, Town Hall, Clacton-on- 
Bea. Tenders to Mr. Geo. T. Lewis, clerk, Town Hall Buildings, 
Claoton-on-Sea, by July 7. 

London, 8.W.—The Directors of the Madras and Southern Mahratta 
Railway Co. invite tenders for the supply of 32 pillar jib cranes, as 

er the specification, which can be seen at the offices of the Company. 

he charge for the specification is £1. 1s., which will not be returned. 
Tenders to Mr. H. Bonham-Carter, secretary, 91, York-strect, West- 
minster, S. W., by July 13. 

East Cowes.—The Urban District Council invite tenders for 
впрр1у!п& and fixing a 30-b.h.p. gas-engine and suction gas plant, 
subject to the sanction of the Local Government Board being obtained 
to a loan. Plans and specifications can be seen and information 


obtained from Mr, Albert E. Barton, surveyor to the Council, Town 


Hall, East Cowes. Tenders must be sent to Mr. Atherstone Damant, 
clerk, Cowes, by Jaly 5. 

Bury.—The Oorporation invite tenders for the supply and erection 
of three water-tube boilers, each capable of evaporating 25 000 lb. of 
water per hour. Gory of the specification and form of tender obtain- 
able from Mr. 8. Watson, M. I. E. E, engineer and manager, 
Electricity Works, Bury, on a deposit of £2. 28. (returnable), Tenders 
to the Town Clerk, Bury, by Aug. 16. 

Middleton.—The Corporation invite tenders for the supply of a 
Lancashire boiler. Particulars, specification, and form of tender, 
which will contain a fair wages clause, obtainable from Mr. О. P. 
Broadhead, gas engineer, Middleton. Tenders, addressed to the 
Chairman of the Gas Committee, must be sent to Mr. Frederick 
Entwistle, town clerk, Town Hall, Middleton, by July 14. 


Wimbledon.—The Corporation invite schemes for the heating of 
the isolation hospital, Gap-road, and tenders for carrying out the 
work. On payment of £l. 1s. (returnable) general conditions and 
5 of the existing and proposed buildings will be supplied by the 

orough Surveyor, Town Hall, Wimb'edon. Tenders, addressed to 
the Chairman, Banitary Committee, must be sent in by July 22. 

Manchester.—The Corporation invite tenders for the supply of 
20,000 tons of oil for the manufacture of carburetted water-gar. 
Particulars obtainable from Mr. Charles Nickson, superintendent of 
the gas department. Tenders and samples, addressed to the Chairman 
of the Gas Committee, must be sent to the office of the Super- 
intendent of the Gas Department, Town Hall, Manchester, by July 1. 


London, E.C.—Tenders are invited for the supply of 80 alternating- 
current flame are lamps, required by the Melbourne (Australia) Cor- 
abate Specification, tender form, conditions of tendering, etc., can 

e obtained on application to the Agents. Tenders to Messre. 
Mcilwraith, McEsacharn, and Co., Proprietary, Billiter-aquare-build- 
ings, London, E.O., agents for the Melbourne City Council, by July 7. 


Manchestor.—The Tramways Committee of the Corporation invite 
tenders for the supply of special (permanent way track work. Speci- 
fications and forms of tender obtainable on application to Mr. J. M. 
McElroy, general manager, Corporation Tramways, 55, Piccadilly, 
Manchester, on deposit of £2. 2s. (returnable). Tenders to the Chair- 
man of the Tramways Committee, 55, Piccadilly, Manchester, by 
July 13. 


Edinburgh.—The Edinburgh and District Water Trust invite 
tenders for the supply of а quantity of cast-iron pipes, 16 in. in 
diameter, weighing about 219 tons. Drawings cau be seen and copies 
of specification and forms of tender obtained at tho Superintendent's 
Office, 12, St. Giles-street, Edinburgh. Endorsed tenders must be 
sent to Mr. William Boyd, W.S., clerk to the Trust, 12, St. Giles- 
street, Edinburgh, by July 7. 

Eastington (Glos.) —The Wheatenhurst Board of Guardians 
invite tenders for the supply of workhouse boiler, with heating 
apparatus and cooking plant, at Eastington, near Stonehouse, Glos. 
Pian and specitication can be seen at the Workhouse between 
llam. and 2 p.m. Oopies of the specitication can be supplied on 
payment of the cost thereof, 5s. "Tenders to the office of Mr. 
R. E. Stuart, clerk, Bedford.street, Stroud, Glos , by July 7. 


Londonderry.—The Corporation invite tenders for the supply of 
Welsh or English through-and-through steam coal, ageregating 
approximately 2,0С0 tens. Tender forms and further particulars 
obtainable from the Borough Electrical Engineer, Strand-road, 
Londonderry. Also for coal for municipal ctlices and markets. 
Forms of tender obtainable from Mr. F. Henry Miller, town clerk, 
Municipal Offices, Foyle street, Londonderry. Tenders by July 6. 


London, 8.W.—The London County Council invite tenders for the 
supply and delivery of 2,350 steel tyres, 31% in. diameter, for 
driving wheels, and 1,500 steel tyres, 213 in. diameter, for pony 
wheels for electric tramcars. Forms of tender and particulars obtain- 
able from the Chief Officer, London County Council Tramways, 
62, Finsbury-pavement, E C. Tenders to Mr. G. L. Gomme, clerk 
S the County Council, County Hall, Spring-gardens, 8.W., by 

uly 6. 

Greenwich.—The London County Council invite tenders for the 
supply and delivery of about 130,000 tons of coal of the kind known 
as washed singles to the generating station, East Greenwich, from 
Aug. 1, 1909, to July 31, 1910. Tenders, upon the official forma, 
obtainable from Mr. G. L. Gomme, clerk, 90 9 7 Hall, Spring- 
gardens, S. W., upon payment to the Cashier of the Council of the 
iu 1 £1 for the specification, etc. (returnable), must be sent in by 
July 15. 

Salford.—The Electricity Committee of the Corporation invite 
tenders for the alteration and addition to buildings at the electricity 
works, Frederick-road, Pendleton. Plans, specification, and form of 
tender obtainable at the office of Mr. Victor A. H. M'Cowen, borough 
electrical engineer, Frederick- road, Pendleton, on payment of a deposit 
of £1. ls. (returnable). Tenders, addressed to the Chairman of the 
Electricity Committee, must te sent to the office of the Electrical 
Engineer by July 6. 

Pontypridd.—The Urban District Council invite tenders for the 
supply and 1 of an independent surface-condensing plant, 
together with circulating pump, air-pumps, pipework, etc., at the 
electric light and tramways department. Specification, general con- 
ditions, and form of tender obtainable from the Electrical Engineer 
aud Manager upon payment of a deposit of £1. 1s. (returnable) to the 
Clerk. Tenders to Mr. J. Oolenso Jones, clerk, Municipal Buildings, 
Pontypridd, by July 12. 

London, E.C.—The Port of London Authority iuvite tenders for 
supplies of mat«r'als and stores, i- с uding cnbons for electric lights 
aud electric (incandescent) lamps. Specifi ations and forms of ten’er 
may be obtained on application at the Authority Stores De; artment, 
100, Fenchurch-street, E.O., between the hours of 10 a.m, and 4 p.m, 
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Tenders to Mr. Robert Philipson, secretary, Port of London 
Authority, 109, Leadenhall-street, London, E.C., by July 12. Pull 
particulars in advertisement columne. 

Leeds.—The Street-Lighting Committee of the Corporation invite 
tenders for the supply of the following materials during the ensuing 
jear : copper lamps, lamp pillare, lamp furniture, pillar lamp irons 
and carriages, wall bracket irons, sheet copper and copper tops for 
lamps, glass for lamps. Particulars and forms of tender obtainable 
from tbe Superintendent of Street-Lighting, Springwell street Depót, 
hetween 9 and 11 a.m. daily. Tenders to the office of Mr. Robert E. 
Fox, town clerk, Town Hall, Leeds, by July 14. 

Dublin.—The Directors of the Great Northern Railway Co. 
(Ireland) invite alternative tenders for the supply of 1,500 tons or 
3,000 tons of 90 lb. steel bullhead rails, with the necessary fish- 
plates, and 500 tons or 1,500 tons of cast-iron chairs. Specifications 
and forms of tender obtainable from the Secretary on payment of 1s. 
each (not returnable) Sealed and endorsed tenders, on the forms 
supplied by the company, must be sent to Mr. T. Morrison, весте. 
tuy, Amiens-atreet Terminus, Dublin, by July 5. 

Egremont (Cheshire)— The Wallasey Urban District Council 
invite tenders for the supply, delivery, and fixing of a battery of 
accumulators, reversible booster, and switchboard. Copies of the 
specification can be obtained on payment of £1. 1s. (returnable) 
from Mr. J. A. Crowther, Sea View-road, Liscard. Tenders con. 
sidered from makers only, and all- material shall be as far as possible 
British manufacture, Tenders to the oftice of Mr. H. W. Cook, 
clerk, Public Offices, Egremont, Cheshire, by July 12. 

Rotherham.—The Corporation invite tendera for the supply of 
electricity meters according to the requirements of the electric light 
department. between Aug. 1, 1909, and July 31, 1910. Ampere-hour 
meters of sizes for maximum currents of 2, 5, 10, 25 and 50 amperes. 
The supply pressure is 250 and 460 volts. Further particulara obtain- 
able from the Borough Electrical Engineer. A contract containing 
the usual fair wages clause will be required to be entered into. 
Tenders to Mr. W. J. Board, town clerk, Rotherham, by July 13. 


Manchester.—Tenders are invited for the supply of about 
5,600 tons of welded steel pipes and collars, 44 in. and 40 in. diameter 
(Contract No. 9). Specification and form of tender obtainable from 
Messrs. G. H. Hill and Sons, civil engineers, Albert. chambers, Albert- 
tquare, Manchester, and 3, Victoria-street, Westminster, upon receipt 
of cheque for £2. 2s. (returnable). Documents to be sent back. 
Tenders, addre:sed to the Chairman of the Waterworks Committee, 
must be sent to the Secretary, Waterworks Offices, Towa Hall, 
Manchester, by July 14. 

Southend-on-Sea.—The Corporation invite tenders for the supply 
and delivery of approximately 1,450 tons of 33 in. cast iron turned 
and bored pipes and spec als. Copy of general conditions, specifica- 
tion, form ot tender, and drawings can be obtained on application 
to the borcugh engineer, Mr. Ernest J. Elford, M. I. Mech. E., 
Municipal Buildinge, Southend-on-Sea, on and after June 19, on 
pun of a deposit of £5. бе. (returnable). Documents to be tent 

ck. Tenders to the office of Mr. H. J. Woiwood, town clerk (pro 
tem.), Town Clerk's Office, Southend-on-Sea, by July 8. 


Cheltenham.—The Board of Guardians invite tenders for the 
carrying out of the following works: (a) chipping and cleaning two 
steam-boilers at the workhouse, the work to be done to the satis. 
faction of the Vulcan Boiler Insurance Co, ; (5) providing and fixing 
to existing steam-boilers two cast-iron furnace mouthpieces ; (c) 
brickwork—providing all materials and labour for renewal of furnace 
bridges and linings of new mouthpieces and all other necessary work 
required to boilers, Further particulars obtainable from the Master. 
Separate tenders must be sent to Mr. J. Meek, clerk, Union Offices, 
Swindon-road, Cheltenham, by July 7. 

Eastleigh.—Poersonus desirous of tendering for the installation of 
low-pressure hot-water apparatus at the Eastleigh Derby-road 
Oouncil School (1,200 children), in the county of Southampton, can, 
on deposit of £10. 10s., see plans, specification, and general condi- 


.tions of contract, and obtain all other information at the office of 


Mr. W. J. Taylor, county surveyor, The Castle, Winchester, 
during office hours. No information sent by post. Deposits 
must be by cheque made payable to the Hante County 
Council and crosscd ‘‘Bank of England." Endorsed tenders, on 
forms to be obtained from the County Surveyor, must be eent to 
Mr. H. Barber, clerk of the Oounty Council, The Castle, Winchester, 
by July 12. 

Swansea.—Tenders are invited for the supply, etc., of the 
following to the Corporation Electricity Department: (Contract 30) 
supply, delivery, adjusting, and testing of continuous and 
alternating current enclosed-type arc lamps, resistances, choking 
coils, ete. ; (31) supply and delivery of plain lead-sheathed txo- 
core conductor, fibre-insulated 660.volt cable (suitable for a draw. in 
system), also rubber-insulated and braided single-conductor are 
lamp cable for a work ing pressure of 550 volts; (32) supply, 
delivery, adjusting, and testing of arc lamp raising and lowering 
gear, winches, wire rope, arc lamp pillars and brackets. together with 
all required clamps, straps, bolts and nuts, etc.; (33) supply and 
delivery of arc lamp feeder pillars, complete with switch and fuse 
gear, time switches, bus bars, sweating sockets, conn( ctions, and 
accessories, also cable joint boxes, complete with fittings, glands, 
bonds, compound, etc. Copies of the general conditions, specifica- 
tions, and forms of tender obtainable from Mr. O. A. L. 
Prusmann, borough electrical engineer, Swansea, on payment of 
£1. 1s. for each of the specifications, etc. (returnable). Additional 
copies can be obtained on payment of 10s. per copy, which amount 
will not be returned, Contractors may tender for all or any of the 
cont'acte. Tenders to be sent to the office of Mr. Jno. Thomas, 
town clerk, Guildhall, Swansea, by July 7 for Contracts 30 and 51, 
and July 14 for Contracts 52 and 33, 


COLONIAL AND FOREIGN. 


Cologne.—The Municipality invite tenders for the supply of four 
electrically-driven lifts. Tenders by July 15. 

Victoria.—The Postmaster-Ganeral invites tenders for the supply 
of 5,0CC telephones complete. Tenders by Aug. 10. 

Vernon.—The Municipality iavite tendera for the provision of two 
gas motors. Particulara from the Maire. Tenders by July 27. 

Bukarest.—The Roumanian State Railways Department invite 
к for the supply of steel tyres and copper tubes. Tenders by 

uly 5. 

Madrid —Tenders are invited by the Public Works Department for 
the construction and working of a railway from Villajoyoso to Denia. 
Tenders by July 31. 

Madrid.—The Public Works D:pirtment invite tenders for the 
construction and working of a railway from Cornellana to Cangas de 
Tinas. "Tenders by July 8. 

Emden —Tendera are invited for the supply of two electrically- 
driven dredgers. Particulars cau be obtained from K. Maschinen-ban- 
inspection. Tenders by July 20. 

Stanislaw.—The Austrian State Railways Department invite 
tenders for the supply of a tubular boiler. Particulars from K. K. 
Stasts-Eisenbahn. Tenders by July 15. 

Rockhampton (Australia). —The City Council invite tenders for 
the provision of low-lift pumping plant. Sperifications from the town 
clerk, Mr. T. V. Nobbs. Tenders by July 14. 

Sofia. — Tenders are invited by the Bulgarian State Railways 
Department for the eupply of bolts aud rivete. Particulars from the 
District Finance Commission, Tenders by July 9. 

Victoria.—The Postmaster-General invites tenders for the supply 
and delivery ‘at the post office, Hawthorn, of eight sections of a 
common-battery switchboard and subscribers’ apparatus. Tenders by 
Sept. 14. 

Santiago —Tenders are invited by the Chilian Railways Depart- 
ment for the supply of rails, fishplates, dog-spikes, and bolts, 
„ from the Direscion-General de Obras Publicas, Tenders 

y Sept. 1. 

Saarbrucken.—Tenders are invited for the supply of seven 
travelling cranes, one fixed crane, and the provision of a transporter 
bridge. Particulars from the Preussischen Staa's - Eisenbahnen. 
Tenders by July 19. 

Sydney (N.8.W.).—The Postmaster-(ieneral invites tenders for the 
supply and delivery at departmental stores, Sydney, of 150 relays 
non-polar W.E. Co.'stype 12,505 wound to 250 ohms to schedule. 
Tenders by July 21. 

Adelaide. — The Municipal Tramways Trust invites tenders for the 
supply and delivery of machine tool equipment. Particulars from 
Mr. W. G. T. Gocdman, chief engineer and manager, to whom tenders 
must be sent by July 6. 

Bszuesels.— Tenders are invited by the Scciété Nationale des 
Chemins de fer Vicinaux for the equipment of а sub-station in con- 
nection with the Spa to Verviers line—alternating current to direct 
current. Tenders by July 14. 

Paris.—The Municipality invite tenders for the provision of a 
steam motor and dynamo. Particulars from the Ingenieur-en-Chef, 
Chet du Service Technique des Eaux et de l'Assainissement, 9, Place 
de l'Hótel de Ville, Tenders by July 15. 


Paris.—Tenders are invited by the French State Railway Depart- 
ment for the supply of tirefonds, steel bolts for fishplates, steel axle 
boxes, and other railway materiale. Particulars can be obtained from 
the Direction, 42, Rue du Chateaudun. Tenders by July 8. 


Rome.—The Italian State Railways Department invite tenders for 
carrving out various works of railway construction in connection with 
the Bivio-Sciacca-Bivio Greci Porto Em edocle line. Particulars from 
the Direzzione Generale, Ferrovie dello Stato. Tenders by July 20. 


Melbourne. — The Corporation invite tenders for the supply of one 
direct-current steam-driven generating set, Tender form, conditions 
of tender, specification, and plans can be obtained on application 
to Messrs. Mollwraith, McEacharn, and Co., Ppty., Billiter-square- 
buildings, London, E.O., agents for Melbourne City Council. Tenders 
to the Town Clerk, Town Hall, Melbourne, by July 14. 

Adelaide.—The Municipal Tramways Truet invite tenders for the 
erection of buildings for power station on the site of Ocean Steamers’ 
Wharf, Port Adelaide, The sum of 10 guineas will be charged per 
copy of specification, which will only be refunded on receipt of bona 
fide tender and return of specification. Particulars trom Mr. H. C. 
Mais, 31, Queen-street, Melbourne. Tenders to Mr. W. G. T. Good- 
man, chief engineer and general manager, 8, King William-street, 
Adelaide, by July 27. 

Melbourne (Australia).— The Corporation invite tenders for the 
supply of one overhead travelling crane. "Tender form, conditions of 
teudering, specification, and plans, etc., сап be obtained on applica- 
tion to Messrs. Mellwraith, McEacharn, and Co., Billiter - square- 
buildings, London, E.C., agents for Melbourne City Council. by 
deporiting the sum of £1. 1s, which amount will be returned on 
receipt of a bona fide tender. "Tenders to the Chairman, Electrical 
Supply Committee, Town Hall, Melbourne, by 2 p.m. on Aug. 4. 


Christiania (Norway).—The Commercial Intelligence Branch of 
the Board of Trade have received from his Majesty's Consul at 
Christiania copies of the conditions and specification relative to a 
call by the Norwegian State Railways for tenders for the supply of 
28,800 pairs of carbon points of various dimensions, Tenders, marked 
'" Anbud paa Kulspidser, must be sent to Styreleens Expeditions 
Kontor by 3 p.m. on July 2. Copies of the conditions and specifi- 
cation can be seen by British firms interested on application at the 
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Commercial Intelligence Branch of the Board of Trade, 73, Basivghall- 
street, London, E.C. 


Brisbane (Australia).— The Board of Waterworks invite tenders 
for the supply of 42.in. and 48 in. steel pipes, or alternatively 42 in. 
and 48-in. w oughtiron pipes or 42 in. and 48 in. cast-iren pipes. 
The whole of the material to be used in the manufacture of the pipes 
must be the product of the United Kingdom or of the Commonwealth 
of Australia Sp cifiest'ons and drawings can be obtained on applica- 
tion at the office of the Engineer to the Avent General for Queensland, 
409 and 410, Strand, London, W. C., on payment of a fee of £3. 5a 
Tenders must be sent to the Secretary, Brisbane Board of Water- 
works, Brisbane, Queensland, by Sept. 1. 

Christiania (Norway).—The Commercial Intelligence Branch of 
the Board of Trade are notified by his Majesty's Consu! at Christiania 
that tenders are invitel by the Norwegian State Kuiilways for the 
supply of 8,200 tons of steol rails, Tenders, marked ‘Anbud рав 
Skinner,” must be delivered at Styrelsen for Stats! anernes 
Expeditions kontor by July 9. A copy of the specifications and 
conditions of tender, together with drawings, may be inspected by 
British makers on application at the Commercial latelligence Branch 
of the Board of Trade, 73. Basinghall-street, London, E.C., oa any 
day between the hours of 10 and 5 (Saturdays, 10 ani 1). 


Rome (Italy).—The Rome (ч: аф Midiciale of June 17 announces 
that tenders are invited for the construction of the Ostigliu-Neyara 
section of the Bologna-Verona Railway, nine miles long, and of 
various junctions. The upset price is placed at 3,650,000 lire 
(£146,0C0), and the competition will turn on the percentage of reduc- 
tion offered thereon. To qualify any tender a deposit of 182,020 lire 
(£7,280) will be required, to be increased by the successful 
tenderer to 365 000 lire (514,660). Tenders must be enclosed in 
sealed envelopes, marked on the outside Oflerta per Asta: 
tronco Ostiglia-Nogara," and addressed to Direzzione- Generale delle 
Ferrovie dello Stato (servizio 1, utficiocontratti), via Ludovisi 4, Rome, 
where they will be opened on July 31. Tenderers will be required 
to furnish certificates of competency. The award in respect of this 
competition will no doubt involve the purchase of a substantial 
quantity of permanent-way material, which may have to be obtained 
wholly or in part out of Italy. The Gazzetta, containing further 
particulars, can be seen by British firms interested on application 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall street, London, E.C. 

Winnipeg (Canada).—The Board of Control invite tendera for 
the manufacture, delivery, and erection of the hydraulic, electric, 
and auxiliary equipment of the municipal generating station at Point 
du Bois, on the Winnipeg River. Specifications and plans will be 
on exhibit at the offices of the following: — Engineering, London, 
Englaud; Ewugineering News, New York City; Smith, Kerry, and 
Chace, Toronto; Wm. Kennedy. jun., Y.M.C.A. Building, Montreal ; 
and Smith, Kerry, and Chace, Winnipeg. Copies of the instructions 
to bidders, of the plans, specifications, and form of teuder can be 
о" tained from the Power Enyineer’s Otlice, Carne gie Library Building, 
Winnipeg; and at the ollice of Enginrerinu, London, England ; but 
the application for these must be accompanied by deposit, as listed 
below, for each section applied for. This deposit will be returned to 
the applicant only upon the return to the Power Engineer's Office of 
the plans and specifications in good order. Each tender must be 
accompanied by a certified cheque payable to the City Treasurer for 
the sum called for in the corresponding instructions to tendere s, 
which cheque will become forfeit to the Corporation in the event of 
the successtul tenderer refusing or neglecting to execute a satisfactory 
eontract when called upon во to do. Tenders will be received upon 
the following sections: (A) Specifications Nos. 5 and 6—five 5 220-h.p. 
turbines and two 459-h.p. turbines ; dep sit, 250 dol. This tender 
returnable Aug. 2, 1909. (B) Specifications Nos. 7, 8, and 11— 
five 3 000 kw. generators, two 250-kw. generators, and switching and 
accessory apparatus; deposit, 259 dol. (C) Specification No. 10—six 
step-up transformers ; deposit, 100 dol. . (D) Specifieation No. 12— 
light, heat, and power systems; deposit, 50 dol. (E) Specification 
No. 23- protective apparatus; deposit, 60 dol. (F) Specitication 
No. 25—three electric travelling cranes ; deposit, 50 dol. (G) Speciti- 
cation No, 27—auxiliary apparatus; deposit, 100 dol. As an alterna- 
tive, tenderera may include or group together one or nore of the 
above sections, providing that they have also tendered for the 
individual sections of such grouping. Tenders, addressed to the 
Chairman of the Board of Gor trot. must be sent to the office of Mr. 
M. Peterson, secretary, Office of the Board of Control, Winnipeg, 
Canada, by Aug. 2 and 16, 


Pretoria (Transvaal).—The Department of Land and Irrigation 
of the Transvaal Government invite tenders for the supply of 
portable non-traction percussion rope drilling machines capable of 
drilling a hole of 6 in. diameter to a depth of 1,000 ft. Full 
particulars and sketches regarding the following points must be 
given: Frame of machine—Dimensions, length, width, whether wood 
or iron. Wagon wheels—Diameters, whether of wood or iron, width 
of tyres sizes of axles, and details of bushing. Boiler—Dimensions, 
type, thickness of plates, number of tubes, staying, firegrate area, 
horse-power, whether fitted on franie of machine or separate on wheels. 
Boiler and mountings must comply with Government machinery 
regulations of the Transvaal, and working pressure must not be less 
than 100 lb. per equare inch. Copies of these regulations may be 
obtained on application to the Agent-General for the Transvaal, 
72, Victoria-street, S. W. Engine—Type, diameter of cylinder, length 
of stroke, nominal and brake horse powers, vertical or horizontal, 
and whether reversible. Spudding and beam attachments— Details 
‘of spudding and beam attachments, and how operated; sketches 
showing working of gears. Hoisting and sandline gears— Details of 
cable and sandline spools and shatts, and how operated ; sketches 
showing working of gears. Derrick—Dimensions, height from ground 
to top of crown pulley, diameter of crown and sandline pulleys, 


whether single-pole or frame type. Toole—Each machine to be 
equipped with the following tools: one New Era” rope socket, to 
take 13 in. manilla rope ; спо set 54-іп. steel drilling jars ; one anger 
atem, 4 in. by 20 ft.; two 6 in. drilling bits, heavy section, with 
150-Ib. steel each; two 8 in. drilling bits heavy section, with 175.1b. 
stel each; two heavy too' wien hes, with 34-in. square; one eet 
34 in. heavy-drive clamps, with wrenches ; one Barrett or Forgie ja^k, 
with rack complete; one 14 in. diameter ball-bearing temper screw, 
to let out 4 ft.; one 12-in. rotary steam forga blower. Height—Fcr 
convenience of transport by rail. machine when dismantled must net 
exceed 9 ft. in height from axles. Wveight—Total weight cf boiler 
and machine fully equipped.  Tendercrs for shipment to South 
Africa must quote free on rail South African porta, and if shipment 
is to take place from United Kingdom porte, or from ports on the 
Continent of Europe between Dordesux and Hamburg (iuclusive), 
tenderers must undertake to ship by vessels of the South African 
steamship lines, under the provisions of an agreement wth the 
Transvaal Government, particulars as to which can be obt«inel on 
application to the Agent-General for the Transvaal, 72, V:ct ria- 
street, Westminster, London, 8.W. Tenderers should state time 
required to deliver any given number of drills at a South Afri an 
port after receipt of order, and should submit separate tenders for the 
supply of 10, 20, or 30 drills, which must, before acceptance, be 
erected (at port of delivery, if imported) and tested under steam 
to the satisfaction of the Chief Engineer, Irrigation, and if accepted 
must be loaded free on rail. Tenders must be sent to the Chairman 
of the Tender Board. P.O. Box 376 (or Room No. 53, Law Courts 
Buildings), Pretoria, Transvaal, by July 9. 


RESULTS OF TENDERS. 


Whitehaven.—Tne Corporation have a^ceptsd the tenler of the 
Phenix Dynamo Co. for the supply of a balan er. 

Oldbury.—The tender of Stott and Son has been accepted for the 
insta'lation of heating apparatus at Warley Schools for £485. 

Walsall.—The E'ectricity Committee have accepted Doulton and 
Co.'s tender to lay 1,000 yards of stone troughing at 51]. a yard. 

Willow Тото. — The tender of W. A. Baker, Newport, has been 
accepted tor installing heatiog apparatus at Willow Town new schools, 
at £518. 

Swinton.—The Swinton and Pendlebury Urban District Council 
have accepted the tender of Callender's Cable and Constraction Co. 
for the supply of cable, service boxes, etc., for £121. 

Southampton.—The tender of Glover and Co., March'ster, 
has been accepted for the supp!y of surdry heavy cables for low-tersion 
trunk mains required by the electricity department. 

Hereford. —The Corporation have accepted the following tenders 
for the provision of machinery: Parkinson and W. В Cowan, 10 ir, 
governo!, £41 ; Jenkins, four new coal hoppers, £19. 10s. 

Devonport.—The Education Committee Lave accepted the tender 
of Corse and Co., 53, Union-street, Plymouth, amoun'irg to £238, 
for the installation of elect:ic light at the higher elementary 
schools. 

Alloway.—The Alloway ard Avr Laudward School Bod have 
accepted the tender of D. Kirkland, Ayr, for the erection of an 
electric sub-station in the north-west corner of the echool-house 
grounds. 

Grimsby. — Tlie Corporation. Electrie Lighting Commit e have 
accepted the tender of М Phail and Simpson for sunerheaters at £256, 
and that of Hebb and Co. at £140 for the renewal of drippirg bara 
in existing cooling tower. 

Aberdcen.—The Town Council have accepted the folowing 
tendera for the supply of material required for the reconstruction of 
the railway between the harbour and the gasworks: Fyfe, and A, 
and F. Manuelle, set's ; Leith, metal and chips. 


New South Wales. — The tender of J. Budye, Pyrmont, has 
been accepted for the supply and installation of refrigerating plant, 
together with electri^ motor of approved type, at Hawkesbury 
Agricultural College, Richmond, for the sum of £460. 

Battersea.—The Borcugh Council have accepted the followirg 
tenders tor annual supplies: British Thomson-Houston Co., incan- 
descent electric lamps; Electrical Co., Nernst lamps and fittings ; 
Price's Patent Candle Co., oils (electricity department) an і soaps, oils, 
etc ; Sloan Electrical Co., carbons for arc lamps, ete. 

Boroughbridge.—The Ouseburn Rural Distriet Council have 
received the following tenders for the irstallation of a sewage disposal 
plant, including cngine, tank, and engine-house, in connection with 
the disposal of the sewage of Boroughbridge: J. T. Нуозв. Barton 
Leonard, £184. 11s. ; F. Boddy, Boroughbridge, £119. 123. 

Glasgow.—The Corporation have accepted the tender of Glenfield 
and Kennedy. Kilmarnock, for the provision of a Blackman fan, 6010. 
diameter, fitted with е electrical motor, switch, and fuses ore 
starting and speed regulating rheostat, and one set of louvred shutters, 
at £84. 18s., in connection with improvements at the sewage works. 

Prahran (Australia).— The Prahran and Malvern Tramways 
Trust have accepted the following tenders: Noyes Bres., fasteninge, 
bonds, ete., £89, 90 tons of rails. £623, 24 centre poles at £5. 14e., 
span poles at £4. 8s., anchor poles at £6. 4s., etc.—total £272, for 
steel poles; E. Allen and Co., Sheffield, construction of two lcop 
lines, £154. 

Mexborough.--The Electric Lighting Committee recomnerd the 
acceptance of the following tenders: Stewarts and Lloyds, Biim- 
ingham, pipework, £159. 10s.; Paterson Engineering Co., London, 


. goftener, ete., 8195; Siemens Bros., Stafford, steam set with Bellies 


and Morcom engine and Korting condenser, £892. 103.; Drake and 
Gorham, London, switchboard extcnsion, £83, 
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Soulcoates.—The Sculecates Works Committee have recommended 
the Board to accept the tender of Greenwood and Batley, Albion 
Works, Leeds, for £165, for the supply and erection of a stam- driven 
dynamo at the workhouse, with £7. 15s. for steam dryer and trap. 

Victoria.—The Railway Department have accepted the tender of 
A. Chattipgsworth for the construction and erection of a steel 
verandah for No. 1 platform, Flindera-strcet new station, and that of 
C. Ebling for the construction and erection of 6,000-gallon combined 
tank and crane at Moorabbin, at £99. 

Bedford —The Town Council have pliced an order with Allen, 
Bon, and Oo. for the supply of an exciter for the No. 7 alternator for 
£98. 10s., and also for tho supply of an exciter forthe No. 9 alternator 
for £150. The tender of Ch:s. Frank in has been accep'ed for the 
supply during the year ending June 30, 1910, of about 4 000 tons of 
'' Cotes Fark coal at 10s. 10d. per ton, and about 1,500 tons of 
'' Colliery small at 9s. 7d. per ton, and of Ellis and Everard for tho 
supply of about 1 000 tons of Newstead coal at 118. per ton, for use at 
the generating station. 

London.—The tender of Hurst, Nelson, and Co., amounting to 
£78,000, for the manufacture, supp'y, and delivery of 260 car bodies 
bas been accepted by the London County Council; also of £23,€02 
for the manufacture, supply, and del very of 200 sets of maximum 
traction swing bolster ear trucks. Tho British Westinghouse Electric 
and Manufacturing Co. have successfully tendered for the manu- 
facture, supply, and delivery of the electrical equipments required for 
the assembly of 200 cars, their price being £63,650 ; also for the 
supply, ete, of 200 sets of magnetic brake equipments for electric 
cars at the figure of £11,400. А full list of the tenders received 
appeared in our last issue. 

Dublin.— The following tenders have been received for the 
installation of electric motors at Mcsars, Tonge and Taggart’s iron- 
foundry, Windmilllane. Mr. A. E. Porte, M.I E.E., electrical 


engineer : 

J. Brunker, St. Andrew-street, Dublin (ac cepted) ) £249 0 0 
F. G. Sherwocd, 12, Fleet-street, Dublin ..................... 255 0 0 
J. О. Meldon, South Anne-street, Dublin 2 2 . 204 0 0 
G. Farmer, Dame- street, Dublin . ã . 264 10 0 
Egan and Tatlow, Fleet-street, Dublin. — 291 0 0 
Cummins and Soon Et . . . 292 0 0 
Mecredy, Eaton, and Davidson, Middle Abbey street, 

III ³ĩÄWAA casa sieenieaneonccoss 299 0 0 
W. Coates and Son, Leinster-street, Dublin 525 0 0 
Fletcher and Phillipson ........................... TES 569 0 
Keatings; Limited 888885 400 17 6 


London, Z. C.— The London Courty Council have received the 
following tenders for the execution of the roadwork and platelay ing, 
exclusive of the supply of rails and special trackwork, in connection 
with the construction, on the undergrcund conduit system of electric 
traction, of the authorised tramways along the Victoria embankment 
east of John Carpentir-street, Blackfriars road and South wark.street : 


R. О. Brebner and Co., Edinburgh’ ............. ТРТ £11,420 6 0 
Dick, Kerr, and Co., Atchurch-yard, E. O. 12.055 4 § 
A. N. Coles, Westbourne Pak ã =... 12,945 5 5 
W. Mandera, Ley too 2 .e . 13,598 13 10 
J. Mowlem and Co., Westminster . 14,707 0 0 


Chief epgineer's estimate, £11,953. 8s. 4d. 

* Recomminded for acceptance, with permission to sublet the 
following portions of the work—namely, (1) to Doulton and Co, 
the porcelain insulators; (2) to the Andertton Foundry Co., the 
cast-iron work; (3) to Bayliss, Jones, and Bayliss, the steel and 
wrought-iron work; (4) to the Improved Wood Pavement Co., the 
wood block paving ; and (5) to J. Fyfe and Co, the paving setts. 


Barking.—The following tenders have been received by the 
Electricity Committee of the District Council: 


250-kw. thie»-plase alte: nator. 


Brush Electrical Engineering Со. ................. £354 10 6 
General Electric Со. . 8 - 36010 0 
Crompton and Co. (accepted Ü ũyg ＋6gIBH4gK[It(hLtũ . . 340 0 0 
Electrical Construction Co 2 . 405 0 0 
Electrical Co. ............ / 395 0 0 
British Thomson-Howston Co ã 402 0 0 
Vickers, Sons, and Maxi . 456 0 0 
Bruce Peebles and CCO0oꝛ 2 450 0 O 
British Westinghouse Co 44«. 2 . 438 0 0 
Siemens Bros. Dynamo Works ‚ 6560 0 0 
Switchboard. 
Brush Electrical Engineering Cod 7V A ́ꝑ . 112 5 0 
General Electric . жж... 154 0 0 
Orompton and Ob. , 8 175 0 O 
Electric Construction Coꝛdͤm . ооа а. 116 0 0 
Heri or- eset еее 127 17 6 
British Thomson. Houston Co. .. ..cccccessescccsecccsccesceuccees 145 0 0 
Vickers, Sons, and Maxim .................... et 103 10 O0 
Bruce Peebles and Coo nete 120 0 0 
British Westinghouse Co. ........ eese eene 125 0 0 
Siemens Bros (acceptedſpeʒ!2ãe—2—ũ——— ꝗĩUL 102 0 0 
Ferranti Limite)“, бланка 109 10 0 
Motor. 
Fell! ⁵⁰⁰⁰ ⁵³ 100 0 0 
British Thonison-Houston Co . . 110 0 0 
Bruce Peebles and 0oꝛu l . ã не, 107 10 0 
British Westinghouse Со. .............. . 2 . . . . 115 0 0 
Brush Electrical Engineering Co æ 2 ... 82 12 6 
General Electric C(Ooꝛ e 2 ã .. 87 0 O 
Crompton and (o . . - 90 0 0 
Electric Construction Co . 83 0 0 
Vickers, Sons, and Maxim ....... — mr 9110 O0 
Siemens Bros, (accepted) ....... cem . . . .. .. e 80 5 0 
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PROVISIONAL PATENTS, 1909. 


JUNE 18. 

14258. Improvements in electrolytic apparatus having a 
liquid anode. Otto Schott and Carl- Zeiss Stiftung, 
trading as Schott and Сер, 29, Margaret street, Regent. 
street, London. (Date applied for under Section 91 of the 
Act, June 26, 1978, being date of application in Germany. 
(Complete specification.) 

14330. Improvements in and 
operation of gun mechanism and the like. 
Cooke Leake, 242, High Holborn, London. 

14352. Improvements relating to the fault protection of 
cables ia electrical current distribution systems. 
William Charles Henry Maurice Georgi and A. Reyrolle 
and Co., Limited, 46, Lincoln's.inn-fielde, London. 

JUNE 19. 

14363. Improvements in direct-working telephones for inter- 
communication purposes. Edwin Alfred Davis, 19, 
Seymour-road, Bath. 

14391. Improvements in dynamos or electrical motors. Jolin 
Halifax Gatty, 151, St. Vincent-street, Glasgow. (Complete 
specification. ) 

11398. Improvements in electric switches and switch fuses, 
Herbert Henry Berry and William James Markham, 
78, Upper Thames street, Lonion. 

14131, Now or improved method of and meaus for preventing 
the pulsation of olectric currents generated by small 
dynamos and rotary converters Arnold Schulze, 
51, Bedford-street, Strand, London. (Complete specifica- 
tion.) 


relating to the electrical 
Henry 


JUNE 2l. 

14438. Electric bacteria destroyer tanks. 
1, Gilfach-street, Bargced, Glam. 

14480. Improvements in methods of balancing three - wire 
systems. Alfred Mills Tay lor, Avondale,” Ashfield-rcad, 
king's Heath, Birmingham. | 

14456. Improvements in auto - transformers for use on 

alternating - current circuits. Alfred Mills Taylor, 

©“ Avondale,” Ashfield-road, King’s Heath, Birmingham. 

Improvements in telephone exchange electric selecting 

systems. John Edward Kingsbury, 24, Southamptcn- 

buildings, London. (Western Electric Company, United 

States.) (Date applicd for under Rule 13, Aug. 15, 1908. 

An inventicn compriscd in application No. 17209, dated 

Aug. 15, 19:8.) 

14505. Improvements in ard relating to electric are lamps. 
Siemens Bros. Dynamo Мо ке, Limited, Caxtcn House, 
Tothill - street. Westminster. (Siemens Schuckertwerke 
G. m. b. H., Germany.) (Complete specification.) 

14548. Improvements in electric ovens, Jcseph Gershom Childs 
and Thomas Sidney Hill, 322, High Holborn, London. 

JUNE 22. 

14579. Improvements relating to controllers for polyphase 
alternating-curront induction motors. Benjamin Garver 
Lamme, Westinghouse Building, Norfolk -street, Strand, 
Lordon. (Date applied for under Section 91 of the Act, 
July 6, 1€08, being date of application in United States.) 
(Complete speciticaticn.) 

14582. Bonding and electrical continuity device. George 
Clarkson, 65, Oke hamptcn-road, Brondesbury Park, London. 

14598. Insulating cover for switch lampholders and ordinary 
lampholders. Meyer Н. Goldstone aud John Lightfoot, 
Sampson Works, Salford, Manchester. 

14622. Improvements in or relating to non-interchangeable 
safety fuses for electrical circuits, Siemens-Scliuckert- 
werke G. m. b. H., 129, Queen Victoria-street, London. 
(Date applied for under Scction 91 of the Act, June 23, 
1903, being date of application in Germany.) (Complete 
specification. ) 

14623. Improvements in apparatus for controlling a plurality 
of independent electric circuits. James John Stockall, 
jun., 290, Dashwcod House, London. 

14655. Improvements relating to the process of carbonising 
metallic glow lamp filaments manufactured with 
organic binding agents. Wolfram Lampen Akt.-Ges. 
aud Otto Gel, 31, Bedford-strect, Strand, London. (Dato 
applied for under Sect on 91 of the Act, Feb. 15, 1909, 
being date of application in Germany.) (Complete speci- 
fication. ) 

14660. Improvements in electrolytic apparatus. William Thum, 
46, Lincoln's-inn-fields, London. (Complete specification.) 

JUNE 23, 

14674. Improved device for controlling electric arc lamp 
carbons. Harley Dowding Weaver, 115, Vicarage-road, 
Wednesbury. 

14675. Improvements in or relating to the suspending or 
supporting of electric incandescent lamps and the 
like, and to the raising and lowering of the same. 
John Lear, Gough-chambere, Savi le-strcet, Hull. 

14685, Improvements in and relating to electro-mechanical 
apparatus for the transmission, reception, and 
indication of preconcerted signals, Albert Edwin 
Vickery, 67, Goschen-street, Devonport, 


Thomas Williams, 


14457, 


26 THE ELECTRICAL ENGINEER, JULY 


1909. 


14717. Improvements im telegraphic instruments. 
Lissa Higgins, 20, Australian-avenue, London. 


: 14731. Improvements in speed-control and braking apparatus 
for electrically - propelled vehicles. Willis Nelson 
Stewart and Edward Foss, 24, Gloucester-road, Finsbury 
Park, London. 

14732. Improvements in and relating to the mounting or 
supporting of electric motors on electrically-propelled 
vehicles. Wiilis Nelson Stewart and Edward Foss, 28, 
Glouccster-road, Finsbury Park, Lordon. 

14763. Improvements in and relating to electric filament 
lamps and the Jike. Arthur Edwin Lamkin and Tom 
Rhodes Nu: wick, 1, Imperial-buildings, East Croydon. 


Gordon 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on July S.) 


1908. 

4666. Electric meters. Winn. (Post-dated, Sept. 2, 1908.) 

10611. Alternate-current motors. Fynn. 

10680. Safety devices for electric heating apparatus for 
liquids. British Prometheus Company, Cooper, and 
Sharp. 

12736. Method of and means for adjustably 
electric incandescent lamps. Heldbek. 

12738. Electro - magnetic power velocity ratio devices, 
particularly applicable for driving automobiles and 
the like. Midgley and Vandervell. 

13048. Automatic cut-out device for electrical conductors in 
tramway systems. Newbould. 

13092. Electric transformers. Akt-Ges. Brown, Boveri, et Cie. 
(Date applied for under International Convention, June 28, 
1907.) 

13101. Party-line telephone selectors and cut-outs. Williams. 
(Rights under Section 91, Patents, etc., Act, 1927, not 
granted.) 

139130. Apparatus for operating railway points and signals. 
Sykes and W. R. Sykes Interlocking Signal Company. 

15341. Electric insulator. Graham. 

15936. Automatic electric switches. Davy. 

16126. Starting switches for electric motors. Gaiside. 

16299. Electric voltage regulators. British Thomeon-Houston 
Company. (General Electric Company.) 

17112. Electrically-operated apparatus for controlling the 
movements of points or switches on tramways or 
railways. Munro and Rogera. 

18628. Electrio ignition appliances. Low. 

18925. Method and apparatus for adjusting electrical 
resistances. Cox. 

$0633. Electrical recording inst:uments, 
(Post-dated Feb. 12, 1909 ) 

20708, Electric switches. Кое. 

22283. Electrical alarm clocks Smith and Hearin. 

23116. Electric candle fittings. Hirst and Collings. 

$4815. Electrical instrument for pyrogravure and surgical 
purposes. Berville. 

25537. Means for starting and regulating compensated 
electric repulsion motors. Allmabna Svenska Elektriska 
Aktiebolaget. (Date applied for under International Con- 
vention, Nov. 27, 1907.) 

27207. Time switches for gas or water cocks or valves and 
electric switches. Kuasch. 

27470. Manufacture of inductance ooils for telephone cables 
and the like. Smith aud Granville. (Cognate application, 
4376/09 ) 

28438. Apparatus for transmitting power at a reduced and 
variable speed by means of dynamo-electric gene- 
rators and motors. Johannet. (Date applied for under 
International Convention, Feb. 5, 1918 ) 


1909. 
78. Apparatus for controlling electric motors. Dey. 
690. Continuous-current dynamo-electric machines. Marchal. 

(Date applied for under Rule 15, Aug. 19, 1908.) 

2374. Electric servo-motors. Couade (Date applied for under 
International Convention, le^. 25, 1908. Application for 
patent of addition to No. 5327/07.) 

2379. Vents for use with electric accumulators or batteries. 
Cowderoy, and Reason Mauu'a:turing Company. 

3028. Electric liquid heater. Cutler and Barnett. 

3599. Electrical induction furnaces. Grut wald. (Date applied 
for under International Convention, May 7, 1908) 

4576. Carbonic acid engine in which tho carbonic acid is 
heated by electricity. Horst. 

7396, Electrical induction furnaces. Grunwa'd. (Date applied 
for under International Convention, Апу. 15, 1908.) 

8535. Fuso and switch boards. Schmahl and Henderson. 

9987. Lightning arrester for overhead lines. Krause. (Date 
applied for under Intarnational Convention, July 29, 1808.) 

12985. Electrically-heated cooking apparatus, Lowden. (Date 
applied for under Rule 15, June 12, 1908.) 


suspending 


Bevis and Penicud. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 


Name. pal 4, Last price 


£ 
Alliance Peeta 00 5 percent. Cum. Pref., Nos 1-70,000 : 5 UM 


pha WY ^ "8a0502006€€95292*60029926299€9098e9062926979*99 — 4-4 
Aron Electricity месар A Cum. Pref. Shares, 1-125,000 : = 23/32-27 214 
5,000 


Ordinary, Nos. 1-125,000 .......................... 11/2 .O. Cd 
British Aluminium Oo., Ordinary, 2. 900 40.000 ; - 1-14 
per cent. Cum. Pref., 1- MEN Ө сез 2 ei 
* A" 6 per cent. Cum. ' Pref., 720.000 Mord ie pue í æ 22 
——— 4 per cent. Funding Certificates, 1-20,000 .......... 5 — 8-33 
— : per cent. lat Mort. Deb. Stock, Re... 100 — 8 55 
er cent. Loch Leven Deb. (Beg y Red. Red., 1-5,000 100 æ 85 100 
British D eod and Helsby Cables, Ord., 1-100,000........ 5 — 71 71 
——— 6 percent. Cum. Pref. 1-100, T ТЕРТЯ = tibi 
44 per cent. Mortg e Debentures ................ 100 æ 105106 
British Thomson-Houston ®., 44 per cent. lst Mort. Deb. 
„ он iian a S690 ety aes Easier ЕУ 100 ы 9196 
British Westinghouse Elec. and Manuf. 10 per cent. Pref. с 
f/ V rai eS e Кру = 5157/16 
4 рег cent. Mortgage Debenture Stock ......... > — 40-45 
Brusb Electrical Engineering, Ordinary, Nos. 1-105,731 .... 8 0-4 
Non. Cum., 6 per cent., Pret................. ree 2 „ 0-4 
41 per cent. lat Debenture Stoke ..100 — RBB 
per cent. 2nd Debenture Stock.......... „.......10 „ 27-31 
Callender’ Cable, Debentures....... ———— ss ..100 . 105-107 
Ordinary Pee eee 9 FFC „ Se i^ 101 
5 per cent. Prekl rns КШ. ИР 54 
Consolidated Electrica] Oo.. Ordinary, 1-110,000 ........... E ЧЕР 7/10 3/16 
Crompton and Со, Nos. 1-85 00 .......................... | 35 1-34 
— —-- § per cent. let Mort. Reg. Debs., Nos. 1-900 of £100, 
and £01-]1,100 Gf £50, Ret. — 6 94.97 
Dick, Kerr and Co., Ordinary, 1,260,000 ẽ 6̃71 1 11/111 
6 per cent. Cum. Pref., 1-505,000 ........... МЕНЯ 1 21352-17 58 
r cent. Debenture Stock, Red 100 æ 931002: 
Edison i wan United, 'A" Rhares, 1:99.25] ........... 0 — i-t 
A* Snares, 01-017,139 .......... б ы Е 
5 per cent. Бебепїпгөв........................-.+. 100 .. € 


4 per cent. Deb. Stock, Red. ...................... 100 2. 95-98 
Rlectric Construction, Nos. 1 to 112.100 . HL X CE 

7 per cent. Cumulative Prei 2 117/151 ‘le 
$ per cent. Perp. 1st Mort. Deb. £9 65 


Ferranti, Limited, 5 per cent. lst Mort. Deb. Stock, Red. . 100 „ 71-77 
Genera) Electric C Company (1300) 5 per cent. Cum. Pret. 10: 3 74:74 xd 
4 per cent. lst Mort. Deb. Stock .................. .100 .. 88.88 
W. T. Heuiey's Telegraph Works, dion RE ud wa Rut 35 ge 114-128 
44 per cent. Preference. V 6 a d. 
44 per cent. Debentures - ys T— € ` 100 .. 1034-1064 


India Rubber, Gutta Percha, and Telegraph "Works . —.— „ 10. - 
4 per cent. Debentures . — —MÓ — 100 Же -101 


National Electric Constructton Co., 1-170, 000 daa CAR HS EE - 4-4 
Telegraph Conatruction and Ма!шїепапсе.................. 12 . 35-543 
4 per cent. Bonds .. ses... 100 „ 101-105 
White, J. G., and Oo., 6 per cent, Cum. Pret.,1-15,000...... 10 æ —941C4xd 
Electrie Lighting and Supply.— 
Amount 
Name, paid. Last price 
£ £ 
Adelaide Electric 8npply Co., 6 p.c. Cum. Pref., 1-10,000.. 6 — 545 
Bournemouth and Poole, , Ordinary 222%%%%%Cͥͤ A oO Via S 10 „ 94-1 
44 рег cent. Cum. Pref., 7,501-15,000............... . 10 — 98-104 
6 per cent. Cum. Second Pret., 15, 001-22,500........ 10 — 104-1 # 
44 per cent. Debenture Stock, FFF . 100 a 99-103 xd 
Bromley (Kent) Electric Light and Power Co. .............. — 41-5 
4) per cent. 1st Debenture Stock, Red. eO... 100 „ 85-56 
Brompton and Kensington, Ordinary .................... ix e 83.81 
7 per cent. Preference . 5 — 5-84 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-100,000 .. 5 £, 63 
Cambridge Electric Supply Company, £10 Ord. ........ ees 8 „ 124109 
Canadian Geueral Electric Co., Common Shares $100 — 117.10 KR 
7 per cent. Cum. Pret. Stock 0...0 $100 . Hrs 
Central Electric Supply, 4 per cent. Guar. Deb. Stock ...... 100 æ 97-00 
Cbaring Cross, West End, and City Electric Supply, Ord., а 
-BU, «ena9omm060090605e909609«060600292*565»€6ec20000990990204299060€ е = i į 
44 per cent. Cum. Pref., 1-80,000 .................. б — WU 
4 per cent, Debenture Btock, Red. ............... к .. 9699 xd 
“City Undertaking,” 44 p.c. Cum. Pref., 1-80,000 . 5 „ Sade 2d 
Chelsea Electricity Supply ............... F «> D. 35-4 
44 per cent. Debentures . 100 „ 100-103 xd 
City of London, Ordinary . РУОР RO tec DOR II 
6 per cent. Cumulative Pref. ee „% „% „% „%% %% „„ % „% „% oe „%% „ „% se 10 oe 11 123 
5 per cent. Debenture Stockkk .... 100 „ 119.122 x1 
44 per cent. end Deb. Stk., Red. .................. 100 — 99-102 xd 
Cordoba Ligbt and Power Co., 1st Mt. Stl. 5 per cent. oe 
Red., 1-1,000 100 . 90-98 
County of Durham Electrical Power Distribution pw 
Ordinary, 10,001-50,000 ⁰ͥi.· i . са 23-3) 
5 per cent. Preference, 1-50 000 ss aea wae начна 5 — 34-33 
County of Eondon Elec. Supply, Ordinary . — án 84-Eg 
6 per cent. Сиш. Ёге, ...... 10 .. 10-114 
44 per cent. Debentures Prov. Certe. All pd., Rd. 100 .. 104-107 
44 per cent. 2nd Debentures Prov. Certa .......... ш .. 100-103 
Edmundsons s Electricity Corporation, Ordinary, 1-80,000.. b .. 5/16-5Л6 
5 per cent, Сиш. Freklkk 5 .. M 
44 per cent. First Mort. реб....................... 100 .. 60-65 
Electrical Development Co. of Ontario, 5 per cent. lst 
Mort. 30-year Gold Bonds, 10,751-15, 750 — .. 87-89 p. o. 
Electric Supply Co. of Victoria, 5 per cent. lat Mt. Deb. 
Stock, Red. ... enn. 100 . 854 834 xd 
Folkestone Electric supply, Ord., "Nos. 1. 10 000. ee. D — 138 
5 per cent. Cum. Pref., Nos. 1-10,000 % %% ͥh 6 D a 5-54 
44 per cent. First Deb. Stock, Red. ................ 100 .. £€8-101 
Hove Electric Lighting, Ord., 1-13, doo. 5 — n1 
udian Electric Supply and Traction Co., 6 рег. cant. ‘Con: 
struction Deb. Stock. Red. sia THE NU. 


Isle of Wight Elec. Lt. and Pwr., 4) a c. Db. Stk., Red. .... 100 — 74-73 
Kalgoorlie Electric Power and аша. 6 per cent. Cum. 


Pref., 1-150,000 ..... ЭРЕДЕ? c...e... l ve 25/5244 
Konsington and Knightebridge Elec. It., Ord, 1- 21, 000 р 6 — 6-7 
Kersington and Knightsbridge and Notting НШ, 4 per 

cent. Debenture Stock, Red... 100 968-101 


— — — О — —  — — — — — — — — —— — — — ——  —— — — — 
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D Name. ред, 
London Electeto Ordinar y eene 900909 00€0€6€090006000 ев 3 
—— 6 per cent. Pref. .. 
— $ cent. 1st Mortgage ө Debenture Stock, Red 100 


Madras Hiectric oup бу y Oorporation 5 per cent. — 


tion ре Stock, Prov. бега), allpaid ........ 100 

T t M os ДНА Stock . 7 100 
— cen e 

— үре cent. Firat Hor *090690906€29*4040800€092429€9€€9€290280008008208089 5 

per oent. More Debenture Red. 100 


cent. 1st Mort. Gold Rds. 
N UU DM 000 ($500) M 1-4,400 ($1,000) — 


Saris Pone Dae (Ec ist Mord iat Mort. Deb. .... — 
— LIU Blectrio ТИ ee ‚ 187,00 6 
o, 7,60 “137,600 (Issued Й prem.) ' All paid : 


EL. pe Prei., 500 (Prov Corts.) 2 
onting ET lec: Pret. 1 137, (Prov. Cera). 4 
Notting пык ещ Lighting .. s.s.s... 10 
Oxford E о, Ordinary, 1 and 40-14, 310 . eer 
5 Debenture 8{осЕ...................... 
River Plate Electricity Oo., Ord., 1-119, 687 & 120, 501-120. 507 1 
— per cent. on-Oum. Pret., 1.100, O00 . 1 
5 per cent. Debenture Stock, Red o ds 100 
Rosario Electric Co., 6 per cent. Cum Pref., 1. 20, OOO. 6 
Ep за, Pape car n 8 н 
ee y ontreal per cent. First 
. „зге . 100 
Shawinigan Y улуу and Power. Co., ‘Spo бопе. lst Mt. Bds. — .. 
thfield Markets Blectric Supply, Urd. » 1-12,000.......... 6 
South London, Ordinary .................................. 4 
South Meteo istic ight кай os, би. ES, | 
—— 7 per cent, Cum. Pref. . еоов оо ое во ов 1 
—— 44 per oent. e Mort. Deb. . 2 „ „„ „„ оо ее ов 100 
St. James 8 and Pall Mall, Ordinary, 101-80,080 . КРГЕ, 5 
—— 7 per cent. Prof. °оеезозоеотатееоо ed Фоооьооооое 6 


"-— 34 per cont. Беһ.................................. 100 

Urban Electric Supply Oo., Ordinary, 8-30,007 / .. § 
—— 5 per cent. Cumulative Preference, 50, 001-80, 000 — 5 
— — 44 per cent. First Mor Debenture Stock, Red..... 100 
Westminster, Ordinar ggg 5 


Electric Tramways.— 


Amount 
Name. paid. 

© 

Anglo- ntine, 6 per cent. Cum. Pref., 1-260,007 ........ 6 
per cent. Non-Cum. 2nd Pref., 260, 008- 280, whe 5 
Permanent 6 рег cent. Debenture Stock, 1888...... 100 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red..... 100 
Bath Blec. Tramways, Ld., Pref. Ord. Shares 75,001-150,606 1 
5 cent. Cum. Pref. Shares, 1-75,000.. 1 


per 
Birmingham and Midland Trama., TE DI p.c. lat Db. Stk., Red. 110 
3 and Fleet wood 

Bombay Ш ec. Supply and Trams hes 5 per ‘cont. Cum. Pref. 115 


44 per cent. Deb. Stock,. Red. ................... а 
Brisbane Invest. Ord 17,00 8 
—— 5 per cent. Cum. Pret., Nos. 175,000... 105 


per cent, Deb. Stk., Red., Prov. Certe. all p... 
British itish Columbia Electric Railway Oo., Ord. sebo: ee 100 


Pref. . оооооооооо 100 

—— — D per cent. dum. ‘Perpetual Pref. Stock 100 
„ 1st Mt. Deba., Nos. 1-6, 250, of £40 each 40 
per cent. Vancouver Power Deb. 0 


British Electric Traction, Ord ; 150,000 4 60,001-80,000 . 10 

——— 6 per cent. Om. be 50 „ 10 

5 per cent. Pe dual Debentare Stock.. .... 100 

44 per cent. end Deb. Stock .... ...... 100 

Buenos Ayres Blectric Trams, 5 p.c. Deb. Stk., Red. ...... 100 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb. 

Bonds, Red., 1-1,500 . босове оо ое ое 100 

ô per cent. Deb. Bonds, Bed., 1-2,275.. ...... 100 


Buenos Ayres Lacrose Trams. Oo., Stg. ee cent. ‘Ist Mort. 
Deb. Stock, Red. ............ $a vex estas 100 
Oalcutta Tramways Ord., Nos. 1. 137,610 . 7 
~ 5 per cent. Cum. Pref., Nos. 1-30,000 .. OR =) 
44 per cent. 1st Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480,000.. , TES | 
Olty of Birmingham Tramways, 5 per cent. Cum. Pref. . б 
4 per cent. lst Mortgage Deb., 1-3,000 са . 100 
ty of Buenos Ayres Trams. Co. (1904), 1-248,000 . TE 
4 per cent. Deb. Stock, Red. (1985) .. „+... 100 
Colombo Electric Tramways and Lighting, 5 per cent. lat 
Mortgage Debenture Stock, Red. . .......... 100 
Cork Electric Tramway and ee о, Ordinary ...... 10 
6 per cent. Oum. Pref. . r 
$ per cent. Debentures.. e.e... 100 
Dublin United Tramways (1896), Ord., Nos. 1-60, 000. 10 
6 per cent. Pref., Nos. within 1-60,000 ............ 10 
54 per cent. Mort. Debs., 1-5,000 Red. . . 100 
Hastings and Dist. Blec Tram. Oo., 44 p.c. Deb. Stk., Red.. 100 
Havana Electric Rallway Consolidated Mort. 5 per cent. 
50-year Coupon Bonds of 1952, 1-6,957 ................ $1,000 


—— 6 per cent. Cum, Pref. . ———— rrr ae !! 

— — 4 per cent. Deb. Stock . 100 
Isle of Thanet Hlectric Tramways and Lighting, 5 5 per centi 

Oum. Pref., Nos. 50,001-60,000.. E - 


— — 4 per cent. Ist. Mt. Db. Stock, Red. Wa vEECPa E жа. 100 
Lane Electric Tramways, 1.0000 ee | 
—— 6 per cent. '* A " Deb. Stock FC 
— — per cent. B " Deb. Stock . e e e — ДОЮ 
Kidderminster and District Lighting and Traction, Pref... 6 
Lancashire United Tramways, Limited, 5 P cent, Prior 
Lien Deb. Stock, Red. ........ EE eaa UAR eee 100 
——— £296,500 2nd Mort. Deb. Rtook .. ЕРТЕ M REC 
== £83,330 Deferred Deb. Stock (all fully paid) 
Lisbon Bleotric Tramways, Limited, Ord., Nos. 1.594,18 MS 
— (per cent, Cum. Preh, Nos. 1-45.58 


o | 


Ett dg: р ces: 


Name. paid, Last ia 
London United Tiya. aan 5 per cent. Oum. Pref. ........ 10 — 13.24 
per cent. lst Mt. Db. Stock, Red... ee .... 100 zo 4 68 
Madras P Trams. (1904) 5 per Ver Deb. Stk., ; Red....... 100 . 904-934 
Manila Elec. В.В. and Lightg. Cor rp. 8 Bea lst Lien Me Coll. 
Tr. Binkg. Fund Gold Бе дас 1955, Red., 1-4,635...... $1,000 . 9190 
Мала Elec id Oo., 5) p.c. Cum. Pret., 201. 2L 1685 and 475 
44 per cent. 1st Mort. Pes 0604 e M -91 
Metropolitan Blec. Trams., Defd.. i 000,001 2 1 314,016...... 1 .. 6/32 
——— per oent, 1: е 6 6 „6 „„ „6 оо 1 e. 23/32-27/38 
4j per cent. Deb. Stock. Bed. . 100 . 961-98 
Mexico Trams. Oo., Gen. Oons. 1 110 Mort. 60-year 51 per cent. 

Gold Bonds еосооооо е — С 92-94 po 
Milwaukee Blectric Rail and Light, 6 per cent. 20. r. "боп, 

Mort, Bonds (1926) 1-5,500 and 7,001-8,000.. ~ 103-105 
Montreal Street » 44 per cent. baag Deb., 601. 2, 000 ' 19105 
New General. Traction, ô per cent. Cum. Pref., 1- 10,000 and 

34,001-74,000 ....... = 4 
Oldbam, Ashton, and Hyde Tr 5 Ordinary .. „... 10 .. 

per cent. Oum, P 10 .. 84-9 
Perth Elec] See Traci vay er сөп. 1 Si Mort. Deb. atk. 100 .. DH. 
Potteries шесе! 50 55 1 .. 516-71 
6 per cent. A509... — —— l us Hn 
4 cent. "Debentaré Stock e... 100 .. 8689 
Provincial ways Oo., ж! 1. 2,818 6 66 „ 66 % „„ ве 10 ө 4-4 
— 6 per cent. Cum. Pref., 110,000'. 10 94-1 
Rangoon O00 ec. с Tramway and Supply Oo., 6 p. c. Cam. Pet, P 5153 
— 44 e сөп. let Mori. Deb. “Stock, Red. 10 L 98-100 
Bao 8 Light, and Power Co. ......... ...... $100 . 145.148 
5 per Dent. Py Mort. Deb., Red. (1929) 1-12,000 ....$500 .. 964-974 p.o 
8outh Metropolitan Blectric Tramways ата Lighting Co. 
6 per cent. Cum. Pref., 19,571-169. a 940) e" Certa. ...... X 
4 рет cent. Deb. Stock, Red. (1940) ................ . 70-74 
Mp oe District Blectric . б p.c. lst Mort. Minn 
608., Red, 1-1, %% & 
Yorkshire (West : Riding) Elect. Tram. Co., Ord., 70,001- 10, 000 5 4-1 
per cent. Cum. Pref., 1-46,261..... .............. А 22 
44 per cent. 1st Deb. Shock. o ue: 100 .. 8188 


Electric Railways.— 


Name. 
Oentral London, he or t о0о овоо со O % оо оооо боор оо оо 100 
ри ешын. cake PLU 
terre P 100 
— 4 p.c. Deb. "tee (Prov. Script Certs., fully paid) .. 100 
City and south London, Consolidated Ordinary AEST 100 
— 4 per cent. Debenture 10083 ‚көе e 
——— 5 per cent Pref. Stock '91 . Vx c deaur 1. 
— [I] " 57 LLL 100 


"96 ороо оо оргоо оооооьоь оо 66 0 
Й JR 


—— Г ee "05 оооооо овоо оо 
Liverpool Overhead, 8 per cent. Pret... aos cendo ess. 1 
rdinary, 1-50,000 .. 10 
4 per cent. Mortgage Debentures, Red., 1- 1, 700 — 


Underground Electric Railways ot 100088, $ рег cent, 


Profit-Sharing Secured Notes ee e ha, == 


Telegraphs and, Telephones.— 


e 1014-1024 


Amount 
Name, paid, Last -i 
Amazon Telegraph Co., 1 -25, 000 . ое оо % ое 10 e 34 
5 per cent. Debs., Red., within 1-1,069.. d 00 . 9? 
American Telephone and Telegraph Collat. ‘Trust 4 | per cent, 
Bonds, 1-28,000 and 53,001-78,000 .. s . . . . CI. 00 er 
Anglo-American Telegraph Co., Ordinary — Á— M M Lr cpm -58 
——— 6 per cent. Preferred Ordinary.. **9»2909990€0€2000008€79€ 100 ee 9.100 
——— Deferred Ordinary . 100 .. 154315 
Anglo-Portuguese Тере Co. 5 тег о cent. 1 Hort. bed 
Stock, vá . 100 102-104 


Chill Telephone Co., 1. 44, 000 
Commercial Cable Co., Bter. 500-year 4 p. c. Deb. Stk. (Bed. 100 
Cuba 1 Telegraph Co., ov e n 000 .. 1 


0 
"hs 2 por out ferenco, 16 ,000 — € 10 17-18 
Direct elegrap шагу VF . 14 
——— 10 per cent. Cum. Preference 5 . 83-8 
— 44 per cent. Debs., 1-600 ........................ 5O .. 1004-1024 
Direct United States Cable Co. .......................... a0 .. -154 
Direct West India Cable Oo., 44 per cent. Debs, reg. 

within 1 -l, 200, Red, ое „ „ Cup 101-105 
Eastern and South African, 4 pet cent, Mort. Deba., ' within 

T per coni i “Reg. Mort. Debs. (Mauritius 8 bald 0 es 

——— per cen о us Bubs у 
„ Australasia and быша, 1-800, 000. 10 .. 113-125 
LE cent. Mort. Deb. Stock, Р i .1 .. 102-104 
Rastern T ph Oo., Ordinary Stock «M. 100 .. 130-135 
—n —-»— ek Preference Stock 2 6 „ „ „ „ 100 oe — 
— М 5 M Debenture Stock . .... 100 . 104-106 
Great N Telegra e Copenhagen) .. 10 .. 27.28 
Halifax and Beimudes e 44 per cent. lat Mort. 

Debs., mian а Red E E E E 8 .. 101-103 
Indo-Euro elegrap ph Oo. 85 .. 51455 
Marconi's Tee elegraph Co., "Nos. 256, 128. 384, 190.. 1 ..11/.6.15/16 
Monte Video Telephone Oo., Ordinary , 1- 72,680 . ka aw Us F 

г cen Preference, 1-86, 40 VV 1 . 13/16-15/16 
National Telephone, Ргеѓеггей............................ 100 .. 107-1084 
Deferred Stock 6 6 %% „„ „% 6% %% ое 100 ee 1193-1214 
6 per cent. Cum. "First Pref.. 2 6% % % „„ „ „ 0 10 ee 104-11 
——— por cent. Cum. Second Frei—u— l 10 .. 10103 
— — 5 per cent, Non. Cum. Third Pref................. 5 . ag 
„ Dab. Stoc Red. 6 %%% %% %%% „%% „„ 100 ee 
——— 4 per cent. Deb. Stock, РЕР ЛЕККЕ AU 99.101 
Oriental Telephone and Hlectrio Company . „ EISE 
6 cent. Cum. Pref. ............................ 1 ..11/16.1 3/16 
Pacific and European Tel., 4 p.c. Guar. Поре, 55 8 1-1,000.. 100 1004-1024 
United River Plate Tele. Pret 140,00, = РОУ ve d ..6 13/16-7 1/16 
5 per cent. Cum. Pref., 1-40,000.................... 5 .. d» 
44 gE cent, Debenture Stock, "nm 100 .. 102-1034 
Telepbone of Egypt, 05 per cent. 12 ace. Red....... 100 984-1004 
West African Telegraph Oo. .............................. 10 .. 1427 13. 
West Coast of America, 1-30,000 and 53,001- 55,008 .......... 100 . 14-16 
—— $ p.c. Debs. 1-1, 500, guar. by Western Telegraph .. 1 .. 1001-1084 
West India and Panama Tel Oo., Ordinary .......... 10 .. 11.84 1/16 
———— per cent. Cum. lst өтөпсө.................... 10 .. Pr 
—— per cent, Cum. 2nd Preference .................. 10 - 9 
vy antara Татар. Ооу ТЫЛ e EL 110 [d 151134 
estern ogra оосо оово F es е 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns Increase or Miles of A past year 
week. decrease. track open. кнын | Oost 
Line ол ee REE с TN eR ЕА ЗМЕИ per 
Cu Tota) | Passengers | Car miles pet mile 
rrent 
Ending! 1909. | 1908. | Week. | Pear 1808. | 1808. | Epding | ocuipto| carried. ron. ова) miie чес 
en 
£ £ £ 
Aberdeen Corporation = = June 23 1,422 1.457 = 15 — 45, FA| #74 Мау 31] 71,950 17,517,304 | 1,566,119 | 98 |1102 | 4,90 |635 
Ayr Corporation ee o» 99 оо we me M» OP oe 6 15 253 ш 28 тт 8 8 T 5 = ES = = = — 
et and Waterloo By. — 26| 8.025 | 2.015 |+ 420 + 7,470 | — | — = = ET = жы INE |" эшш. Рош 
БА tad Corporation „——-| » 27| 1,017 | 1,091 |— 74] - 43 1255545535] — = = 2 Es es [xe 
Biro gee Corporation OLT] s 23 1.043 | 1219 — 163|- £61 |258 283 = = = m жыл сы. |. саш rose 
i 1 corporation „ 22] 1.022 | 39317 | 86 98| — | — — = = = IE = ee Е 
Black Poo іе биной Trams. . . . Aug. 8 2,501 | 8,529 24 — — — — — — — = — — — 
Bolton Corporation . •. .. Jane 77] 2.2 | 8475 — 210 — 57542 48 | March 31| 117,799 25.492 K 2] 2, 92,147 |11 11-4 | 294 | 6-50 
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THE CONSERVATION OF WATER FOR POWER. 


The conservation of water power over large areas might 
be diffioult of accomplishment in England, where the value 
of land is so high and where the cities lie very close 
together in so many districte. Moreover, the cheap supply 
of coal fuel and the relative scarcity of water render the 
problem still more difficult. But the development of the 
power schemes at Foyers and Loch Leven, coupled with 
the recent promise of the Local Government Board to 
take action with regard to the conservation of all British 
rivers (each of which it is proposed to place under tbe 
control of one central authority), serves to bring the 
question to the front again in so far as this country is 
concerned. At a recent meeting of the Faraday Society 
Mr. E. R. Taylor, chairman of the Conservation Com- 
mittee of the American Electrochemical Society, delivered 
an address on The National and International Conserva- 
tion of Water for Power.” The lecture was a lucid 
exposition of the efforts of our American confreres to 
utilise a vast source of power which is allowed to go to 
waste, and although the situation in the United States does 
not present an exact parallel to that prevailing in the United 
Kingdom, there are still many features of the American 
situation, admirably sketched by the lecturer, which suggest 
the lines of further action in this country. The water- 
power capacity of the United States, with proper con- 
servation, was stated by Mr. Taylor to be not less tban 
150 million h.p., without considering the storage capacity 
of brooks. The annual stream flow in the same country is 
70 million cubic feet, of which less than 1 per cent. is 
restrained and utilised for municipal supply and such 
purposes, less than 2 per cent. is used for irriga- 
tion, 5 per cent. for navigation, and less than 
5 per cent. for the production of power. From 
85 to 95 per cent. is wasted in floods. This illustrates 
the kind of waste that is going on all over the world, 
and typical examples of such wasted resources were 
described and illustrated by Mr. Taylor, who strongly 
advocated the impounding of flood waters in the uplands 
with its accompanying afforestation of the hille, and the 
simultaneous conservation of sources of power, which are 
vast in the sgeregate, and which at present are almost 
entirely uncontrolled and untapped. Many instances 
were given of the advantages that have accrued from the 
proper utilisation of this waste water, both on small farms 
from the impounding of a mere brook, to the damming of 
great rivers and the consequent enrichment of vast tracks 
of country. The electrochemical industries, in particular, 
stand to benefit by the creation of cheap and abundant 
sources of power. But it is necessary to bring home to 
the nation the value of water power if this value is to be 
realised. An international conference on this problem will 
be held at the Hague in 1910, and we look forward to this 
being a beginning of the awakening of the publio to this 
important economic and industrial problem of the conserva- 
tion of our water. 


ELECTRICITY IN THE NAVY. 

It might appear somewhat strange that electricity 
should play such a relatively small and unimportant part 
in the manipulation of modern ordnance, but it is, never- 
theless, the case that the ordnance authorities in this 
country, and particularly of the Admiralty, show a marked 
preference for hydraulic power for working heavy ordnance. 
The most important operation: to which electricity can be 
applied is in the mounting of the gun, and here it is 
interesting to compare the inclination of the British 
authorities to the hydraulic system with the marked 
preference displayed in some other countries for the 
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electric system. Such a comparison is suggested by the 
very instructive lecture on “The Engineering of Ordnance,” 
which Lieutenant A. Trevor Dawson delivered at the 
anniversary meeting last week at the Junior Institution of 
Engineers. In a brief abstract of this lecture, which 
appears in another part of this issue, the relative 
advantages of hydraulic and electric mountings are fairly 
if not too exhaustively discussed, and it will be seen from 
this that J.ieutenant Dawson inclines on the whole to 
the hydraulic system of power on account of the greater 
degree of “reliability and adaptability” in that system 
“when well constructed.” While this might represent 
in a large degree the opinion of the Admiralty, the fact 


must not be overlooked that in the “Invincible,” one of the 


latest additions to the navy, electric power is applied to 
the working of heavy ordnance. No doubt the comparative 
merits of the electric and the hydraulic systems were care- 
fully studied at the Admiralty before it was decided to 
install an electric system in the “Invincible,” and if, as has 
been alleged, this installation gave a little trouble at the 
outset, we are convinced that time and further practical 
experience will eliminate the defects that have presented 
themselves. In fact, Lieutenant Dawson mentioned that the 
use of the Janney controller (which is described in our 
abstract of his lecture) had overcome many of the objections 


of electricity. There is almost unlimited scope for the 


application of this device, and there can be no doubt that 
it will be a great factor in the development of electric 
mountings for guns. 


TRAMWAYS CONCILIATION BOARD. 


Considering the great public inconvenience caused by а 
strike of tramway men, to say nothing of the loss of 
revenue which tramway undertakers have to suffer from 
this cause, it is not surprising that the Board of Trade 
should have stepped in with a view to providing the 
necessary machinery for avoiding such deadlocks. The 
London County Council recently asked the Board to assist 
in the formation of Conciliation Boards covering the 
employés of the tramways department of the Council, and 
it was decided to ascertain by ballot whether a majority of 
the employés affected were in favour of the scheme. 
The result of this ballot, which was made known 
this week, showed that an immense majority of the 
men are in favour of the establishment of Conciliation 
Boards ; 4,734 voting in their favour and only 759 against. 
We hope that the spirit of conciliation will extend to all 
other centres, and that we shall not have to witness 
any more unreasonable and irritating disputes, such, for 
instance, as recently occurred on the London United 
Tramways. The reference of points in dispute to an 
impartial and independent Board should readily lead to 
their adjustment, and the knowledge of this fact by the 
men should tend to check threats to strike on what are, 
after all, trivial grounds. 


ELECTRICITY IN MEDICINE. 

There appeared in last week’s issue of the Lancet an 
interesting research by Dr. Charles Russ upon microbic 
electric movements. It was found that certain bacteria 
tend to aggregate at one or other electrode when a suitable 
current is passed through a fluid in which they are sus- 
pended, and that when the current is reversed they move 
in the opposite direction—:.e, towards the electrode the 
polarity of which now becomes the same as that at which 
they had previously collected. This aggregation varies 
with the nature of the electrolyte in the fluid in which the 
bacteria are suspended. Dr. Russ discusses the cause of 


this aggregation, and offers as the most probable explanation 
the suggestion of an affinity between products of electrolysis 
and the bacteria, leading to their conveyance together with 
the electrically disassociated ion towards the appropriate pole. 
By using a special form of electrode so arranged as to trap 
the bacilli when aggregated in the vicinity of the urine, 
Dr. Russ was able to recover tubercle bacilli from urines to 
which they had been added in relatively small numbers, 
although attempts to prove their presence by centri- 
fugalisation failed. The whole research seems of extreme 
value to medical science. To us it is of interest inasmuch 
as further research on the same lines may possibly serve to 
assist in the specific discrimination of bacteria. In any 
case the results so far obtained serve to demonstrate that 
the electric current is of substantial assistance in diagnosis. 


THE CHARGING OF SMALL ACCUMULATORS. 
BY X. Y. Z. 


The number of small accumulator cells in use is, 
owing to the general adoption of motorcars and motor 
cycles, now very considerable. The charging and renewal 
of acid, ete., required by such cells is undertaken by many 
of the smaller central stations. The revenue obtained 
from this business is, in the majority of cases, small, while 
the trouble and vexation arising therefrom is oorrespondingly 
great. The dissatisfaction often expressed by the owners 
of the batteries as to the sufficiency of the charge, their 
demands for batteries to be “done” in an unreasonably 
short time, and their tendency to attribute any fault that 
may from time to time develop to the inefficiency of the 
ataff of the supply undertaking, constitute annoyances that 
may well make engineers seriously consider the advisability 
of refusing to undertake this clase of business. For several 
reasons, however, this course would not be wise, especially 
in view of the fact that the periodical charging of these 
small batteries affords a medium of acquaintance between 
the supply authority and prospective consumers. The 
class of people who possess а motorcar or a motor cycle 
are those whose acquisition to the list of consumers 
of the central station would be very valuable. The 
publicity manager attached to the undertaking should, 
therefore, make it his business to keep in touch with these 
people. As an extra inducement to them to avail themselves 
of the authority’s supply of electricity, he will be able to 
explain that, by the provision of inexpensive arrangements 
at the time of the installation of the wiring, they will be 
enabled to charge their batteries on their own premisee. 
As the small battery charging business is, for what it is 
worth in itself, of no financial use to the undertaking, a 
doubly good end will have been accomplished. The con- 
sumer will have additional satisfaction, and the central 
station will be rid of a source of considerable and unprofit- 
able annoyance. For this reason it is desirable to undertake 
the charging of these small consumers, at any rate from a 
publicity point of view. Especially should care be taken 
that this business does not fall into the hands of the small 
cycle and motor engineer. These individuals, who have 
often a slight knowlege of electrical work, frequently 
have a service run for the sole purpose of charging motor 
batteries. Their maximum load is often that of a 16-c.p. 
lamp, and if they have not a specially good meter to deal 
with low currents, a loss to the undertaking is incurred. 
The installation inspector should, therefore, view with 
disfavour any arrangements for charging cells on premises 
of this kind. 

The question of the payment to be demanded for the 
charging of these small batteries is one of considerable 
importance. If а graduated system be adopted, a difficult y 
arises in view of the fact that all batteries are not marked 
with their capacity. If such capacity were left to the 
judgment of an official, his estimates on two occasions, 
separated by any considerable period of time, might very 
possibly differ one from another, and thereby give occasion 
for undesirable disputes. If a flat rate be adopted, 
specially large batteries are charged at a loss to the supply 
company, while in the case of small cells the payment to 
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be made may be out of all proportion to the value of the 
electricity required for the charge. In some cases a rule 
ia adopted by which a number of cella brought at one time 
is reckoned as one battery, and charged for accordingly. 
This works well if the cella are all of equal size, but if this 
be not the case, the cells have to be charged separately 
at а loss to the supply company. The privilege is, too, often 
used very liberally by the publie, who sometimes bring to 
the central station such large boxes, containing such a 
heterogeneous collection of batteries, that one is led to 
suspect that two or more establishments have made 
arrangements to “club together,” and so decrease the 
running expenses of their motor cycles. The most satis- 
factory method of payment for charging motor accumulators 
seems to be to adopt a flat rate, with a special small or 
augmented payment to be made for batteries of unusual 
sizes. All cells of similar size brought at one time to be 
counted as one battery, but otherwise to be paid for 
separately. The special payment will be demanded at the 
discretion of a responsible official, and the junior who 
attends at the public entrance to the works should be 
instructed to refer to him if necessity arise. It is very 
important that an increased payment should be demanded 
in the case of new batteries in view of the acid required 
and the longer charge. It is advisable that a cell volt- 
meter be kept in the public entrance, in order that the 
persons taking away charged accumulators may be satisfied 
that such charging has been sufficient. 

À further difficulty that arises in this connection is that 
of identifying the particular cells as they are called for by 
their respective owners. Especially is this difficulty felt 
when the business done in this way is at all extensive. 
The method adopted sometimes is that of attaching to each 
battery, at the time that it is received at the works, а 
gummed label bearing the name of the owner. It is found 
that this plan is far from satisfactory, as under the 
influence of the acid the labels soon drop off, and in some 
cases, when acid happens to be spilled, are acted upon to 
such an extent as to be unreadable. A good plan consists 
of the following: A counterfoil book is kept in the 
entrance office, and each person bringing a battery, or 
batteries, is given a slip which he is requested to produce 
when calling subsequently to take his cells away. A supply 
of wooden tabs, each varnished and having painted on a 
number, is supplied, and to each separate battery one of 
these tabs is attached by a wire to a terminal. If several 
batteries are brought by one person, each will bear the 
same number. This number will be marked on the 
countorfoil before the batteries are sent to the particular 
department where they are charged. By this means 
batteries can be immediately identified, and the possibility 
of confusion is almost, if not entirely, eliminated. 


The actual charging of these batteries is apt to give a 
good deal of trouble. If batteries of widely varied sizes 
are in the station at the same time much waste is incurred, 
and to thoroughly carry out the whole business a not 
inconsiderable amount of time must be devoted thereto. 
It is always advisable that the supervision of the charging 
and making up with acid be definitely in the handa of 
certain members of the staff, and not be left to any who 
ean find time to connect up the cells. A frequently 
adopted plan to supply the accumulators with current is 
to use a properly-constructed bank of lamps. It will be 
necessary to provide several circuits in order to deal with 
batteries of varying size. Under special circumstances, 
where batteries of unusually large size have to be 
charged, it might be advisable to put down a ашап 
motor-generator or adapt the station milking booster. 
Such arrangements will, however, in the majority 
of cases be unnecessary. The most economical method 
consists of using the current necessarily required for light- 
ing the works. It will not be difficult for a wireman to 
arrange for pairs of terminals to be interposed in several 
of the station lighting circuits. Such terminals, each with 
a controlling and a short-circuiting switch, would be 
mounted over a suitable stand on which the batteries could 
be placed. By suitably choosing the circuite, provision 
can be made for all ordinary sizes of batteries, and the 
current usually taken by these circuits be approximately 
determined once for all. By this means accumulators can 


be charged on the evening and night shifta without costing 
the department anything for current. 

Care should be taken as far as possible to comply with 
any instructions that may be supplied with the 5 
regarding rate of charge, specific gravity of acid, etc. It 
should be borne in mind that every effort should be made 
to satisfy these indirect consumers of electricity. The 
level of the acid should be maintained and no battery dis- 
connected before thoroughly charged unless required by 
the owner. Any defect in the battery should be noted 
before the receipt is given, and pone out at the time, 
After a person has seen his cell tested by the voltmeter 
and indicated his satisfaction by giving up the receipt for 
his cell and paying for its charge, such cell should on no 
account be further charged without another payment. It 
is not advisable, except under special circumstances, to 
allow persons to run accounts for charging batteries, unless 
such be ordinary consumers, all such business being treated 
as cash sales. 

It is probably the experience of most engineers who 
undertake the charging of small accumulators that this 
business is far from profitable and is productive of con- 
siderable trouble. It is therefore hoped that the fore- 
going suggestions may help to improve this undesirable 


state of affairs. 


ELECTRICALLY-DRIVEN ROLLING MILLS. 


Engineers are now turning their attention to the problem 
of driving rolling mills by electricity, and the number of 
electric mill drives now installed and run with entire 
success makes it possible to clear up many points that have 
hitherto proved obstacles in the way of further electrifica- 
tion of steam-driven rolling mills. In the United Kingdom 
much has been done in this direction, but still much more 
work remains to be executed. Progress in the United 
States of America has been exceedingly rapid when it is 
remembered that electrically-operated steel-rolling mills 
were installed there about four years ago; the latest 
achievement being the noteworthy installation at the 
Gary Steelworks, Indiana, which was described in these 
columns some time ago. In the July issue of the 
Proceedings of the American Institute of Electrical 
Engineers there are two papers dealing with this problem. 
One of these shows the advantageous results obtained 
from electrically-driven rolling mills and notes various 
points in connection with the electrical equipment of 
the mills, while the other deals specially with the 
motors. In the first- named paper Mr. E. Friedlander 
points out the functions of the watt-hour meter, and it is 
interesting to note that, among other things, it shows that 
rolling “squares” and “rounds” takes per square inch 
displacement much less power than ЧЕ КТ with large 
peripheries and many flanges, as the latter cool off 
quickly and cause much friction in the rolls. Test on rail- 
mills have shown that the foot-pounds per square inch of 
displacement gradually increase the nearer the rail is to 
the finishing pass. A 75-lb. rail required 1,100 foot- 
pounds at the first pass on the first “rougher.” On the 
same stand in the seventh pass it required 3,000 foot- 
pounds, in the first pass on the second roughing rolls 
4,800 foot-pounds, in the fifth pass 8,150 foot-pounds ; 
9,500 foot-pounds were required for the last or finishing 
pass. The large increase in foot-pounds is partly due to 
the greater density and rapid cooling of the ateel, especially 
at the thinner flanges near the finishing pass. For this 
reason, the flanges are rolled out as Tate as possible, 
Whenever required, exact power consamption can be given 
for each phase of rolling. 

The ideal motive power for rolls should drive them 
slowly when the steel enters and should drive the roll 
faster as the piece lengthens. The reciprocating engine 
will do just the reverse—namely, run very fast without 
load and slow down as the load increases, finally stopping 
if the load becomes too great. Reciprocating engines must 
be made very large because their maximum torque is fixed 
by the size of the cylinders and the pressure. They are 
thus often run with only half load, causing high steam con- 
sumption per horse-power. For this work the charac- 


teristics of the electric motor are much better. Even with 
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double its full torque the efficiency is good and the motor 
will not stop, but will take more and more current, finally 
becoming overheated and burning unless properly pro- 
tected. If desirable, its speed-changes from no load to 
full load can be made small. The current can also be 
limited to a certain maximum, without stopping the motor, 
in this manner preventing excessive strains and probably 
serious breakdowns. Where high speeds are necessary, 
motors can be direct connected to rolls, increasing the 
energy of the rotating parta and at the same time 
decreasing the size of motor, the power required, and the 
fuel consumption. Heavy reciprocating engines cannot 
run at such high speeds, and must be connected to the 
rolls by means of gears, ropes, or belts. 

With regard to the question of tlywheels. The weight 
of the rotating parts is much greater in large motors than 
in reciprocating engines, and as the energy of the rotating 
parts increases as the square of the speed, it is obvious that 
even a small change of speed is of great importance. 
While admitting that careful study of this feature should 
be made in each case, Mr. Friedlander points out that 
while the steel is being rolled both the motor and tbe 
flywheel should furnish the power, but as soon as the steel 
leaves the rolls the motor should accelerate the rotating 
masses to the same speed before rolling. The time avail- 
able and the number of revolutions will determine the 
size of the motor more than anything else. 

The total motive power required in a steel plant is 
changeable and fluctuates continuously, the average in 
many plants being often below one-fourth of the total 
horse-power installed in motors. The electric-driven 
rolling mills will, however, demand considerably larger 
power stations to take care of the large currente, especially 
when all the motors happen to be overloaded at one time, 
as, for instance, when rolling cold steel. It is very 
important to find out beforehand how much of this 
fluctuating load the power-house may have to supply, 
assuming the worst conditions, as the shut-down of the 
electric power station for even a very short time will 
stop the operation of a large number of machines and cause 
enormous losses. The short, high-peaked current demands 
should be kept off the power station as much as possible, 
and only the average current be supplied. The least 
number of units can then be kept running under nearly 
full load with the most economical fuel consumption and 
the least wear and tear of moving parts. By means of 
storage batteries or flywheel sub-stations the occasional 
large demands for current can be taken off the station and 
supplied from these two sources, where it is stored up when 
the current demand is below the average. The exchange 
of current from one motor to another, in connection with 
electric roll drives, is often considerable, and should not be 
overlooked. 

Mr. Friedlander next proceeds to deal with the problem 
of reversing mille, and arrives at the conclusion, from 
experience at the Illinois Steel Company's works at South 
Chicago and other mills in the States, that the electric 
motor is much better adapted for this kind of work than 
the reciprocating engine. With the use of electric motors in 
place of reciprocating engines the problem of reversing rolls 
becomes much simpler and better in regard to manipula- 
tion, fuel consumption, and cost of maintenance. Operation 
of electrically-drivep reversing mills is nearly automatic ; 
no skilled operator is required and all danger to the motor 
and the mill is eliminated. It is observed that only one- 
fourth of the power required at the reversing-roll motor is 
the average supplied from the power station. The large 
current demands are furnished by the motor-generator 
through the energy of the high-speed flywheel, and a con- 
sideral amount of current is sometimes sent back into the line. 
As for all other mill work where power and speed variation 
are considerable, the direct-current motor, on account of its 
load and speed characteristics, is better adapted for driving 
rolls than the alternating.current motor. For reversib'e 
roll drives it is used exclusively. There is no reason, 
states the author of the paper, why the direct-eurrent 
motor should give any more trouble than the direct-current 
generator at the power station. Four years’ experience 
has shown that the wear of the commutator and the cost 
of maintenance amount to practically nothing. The trans- 
mission of large low-tension currents i3 much more serious, 
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especially when tens of thousands of horse-power have to 
be supplied and the distance of the motors from the station 
is considerable. | 

The use of higher direct-current voltages in connec- 
tion with large rolling- mill motors should be satis- 
factory, but no doubt high-tension alternating - current 
transmission and induction motors direct on the line 
wil be generally employed, especially in new installa- 
tions. Where conditions demaud it, the induction motor 
characteristics can now bo made nearly similar to the 
compound-wound, direct-current motor. However, much of 
its simplicity and efficiency will be sacrificed in doing this. 
Among some of tho earlier disadvantages of the induction 
motor were: very large current required for starting under 
heavy load ; one speed fixed by the number of poles, and 
the tendency always to run at synchronous speed ; low 
power factor with light loads; small air-gaps; imprac- 
ticability of reversing large units; and inability to change 
speed to flywheel requirements. In the design of the 
mcdern rolling-mill motor most of these objectionable 
points have been remedied by different means, such as 
wound rotors, the introduction of variable resistance, 
ehanging the number of poles, shifting the phases, slip- 
ringa, ete, Whether direct-current power stations and 
direct-current motors are used, or alternating-current 
stations are installed for high-tension transmission with 
alternating-current motors directly on the line or fed 
through transformers, or direct-current motors are supplied 
from an alternating-current station through converters or 
motor-generators, batteries, or flywheel sub-stations, is a 
matter of detail. No doubt any one of these systems will 
give satisfaction if properly designed and installed. 

The «question of the motor is, however, discussed with 
rather more detail in the paper by Mr. E. W. Yearsley. 
This author considers main motor drives to be superior to 
engine drives. The controlling apparatus for mill service 
is usually the weak part of the system, and the author 
draws attention to the need for an improvement of the 
apparatus. For large main-drive motors, the advantage of 
continuous running at constant speed is so great that it 
would appear advisab!e to make the desiga of the mill suit 
the characteristics of the motor, and avoid the extra 
expense and complication of devices like the reversing 
drive. The tendency has been to build a machine and 
thon to couple on a motor somewhere t» drive it. 

There seems to be no great difficulty in designing mills 
for continuous-running motors. By combining such motors 
with a suitable flywheel it should be possible to keep the 
line load sufficiently uniform. This combination has nof, 
in the writer’s opinion, received suflicient attention, possibly 
because of lack of knowledge of power and speed regula- 
tions of the rolling operation. Tests of these characteristics 
will be comparatively easy on electric mille, во that data 
will rapidly become available for supplying the system 
with the proper inertia. Іа some installations the author 
has seen the flywheel so badly proportioned as to be 
detrimental to the operation of the motor. Initial speeds 
should be curefully selected, especially when the drive is 
direct, and, if possible, a considerable speed regulation 
should be provided. so that the speed may be increased 
with increase in proficiency of the operators. The import- 
ance of low armature inertia for reversing motors is now 
well recognised, but designs could be improved by still 
further reduction in speed. The author is decidedly 
against the use of high-speed motors for any kind of mill 
service, and believes the extra cost of slow-speed machines 
well warranted. Electric motora subject to excessive 
vibration communicated from the gearing and other parts 
of the machine should be protected by a flexible coupling. 

For mill apparatus which must be handled directly, 
especially for direct-current apparatus, Mr. Yearsley 
favours & maximum of 250 volts. Safety of employes 
requires that with higher voltages special guards be pro- 
vided to isolate the apparatus. Alternating: current and 
direct-current motors and apparatus both have their advan 
tages for steel mill installations. Local conditions must 
determine which is superior. Unless transmissions are too 
long, the author favours а direct-current installation, 
especially if the plant has many machine tools. With an 
alternating-current system as few direct-current motors as 
possible should be used. 
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ELECTRICITY IN THE HOME. 


The growth of the power load has dwarfed the increase 
in the consumption of electricity in private houses, and the 
central-station engineer has, perhaps, devoted rather an 
undue proportion of his efforts to securing power con- 
sumers. The ietallic-filament lamp has also affected the 
situation, but it has added to the value of the mains laid 
through residential districts. The light - distributing 
capacity of these has been trebled by the higher efficiency 
of the metallic filament. The reloading up of these mains 
will be effected partly by new lighting, but we believe that 
au active campaign with electrical heating apparatus will 
provide a most profitable load with a diversity factor not 
obtainable otherwise. The electrical home which has 
been erected and furnished by Simplex Conduits, Limited, 
at the White City is a splendid help to this end. Practical 
demonstration always does more good than any other 
method of putting the advantages of a novelty before the 
public, and enables them to see what help can b3 obtained 


view to bringing the maximum number of visitors. The 
internal arrangement of the building has been carried 
out with a view to ordinary requirements only, and an 
avoidance of complicated and expensive arrangements has 
enabled the company to demonstrate to the public that the 
application of electricity to domestic purposes is within the 
bounds of even the man of the most moderate means 
The building is divided into five rooms, comprising a large 
showroom, in which visitors may examine the various 
claises of electrical apparatus, dining-room, drawing-room, 
bedroom, kitchen, showing the practical application. To 
describe these in detail we would mention first the 
showroom. Here is found a representative display of 
electric lighting, cooking, heating apparatus, and so on at 
various prices, in addition to other important manufactures 
of the company, such as conduits, wires, cables, accessories, 
distribution boards, which are prominently displayed on 
specially-designed showboards. 

In the dining-room is shown a dining table laid for four 
with various electrical apparatus which can be profitably 
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F19. 1, Bedroom in Simplex“ Model Mouse at White City Exhibition. 


from eloctrieity. Convenience and comfort, together with 
moderate cost, will then lead to business. 

The Simplex electrically-equipped model house is erected 
in the Elite Gardens at the White City, and the large 
number of visitors afford abundant proof of the interest, 
we might even say thirst for knowledge, which is displayed 
by the publie in connection with matters electrical, 
particularly the application of electricity for domestic 
purposes. So far there can be no doubt that the trade, and 
especially central-station engineers, much appreciate the 
individual effort of Simplex Conduite, Limited, in taking 
upon themselves the onus of demonstrating to a consider- 
able section of the publie, comprised by visitors to the 
White City, the wide application of electricity for heating 
cooking, lighting, etc. The exterior of the building, 
combining as it does coloured tiles and rough cast 
work, presents a strong contrast to the dezzling 
white of the surrounding buildings, the endeavour 
having been in the design of the building to 
incorporate attractiveness of exterior, and with a 


employed in connection with the dinner table, such as plate 
warmers, water heaters and water jugs, entréa dishes, food 
warmers, coffee machines, and so on. The lighting 1s 
carried out by means of a specially-designed six-light 
pendant, in addition to small standards on the table. The 
heating arrangement is provided by a four-light radiator. 
The ventilation is carried out by means of a porthole fan 
fitted with an automatic shutter, which opens and closes as 
the fan is started or stopped. 

The drawing-room is carried out in Adams style, the 
lighting being by means of a central үсөн: fitting having 
a large cut-glass bowl distributing the light from four 
metal-filament lamps. Additional lighting is provided by 
a floor standard and two candle brackets. Here is shown 
also an electric kettle on a floor stand, and such desirable 
features as standard lamps for use in connection with the 
writing and reading table. | 

In the bedroom (Fig. 1) is shown a number of electrical 
appliances, amongst which may be mentioned a bed 
warmer, hot-water can, and foot warmer ; toilet requisites, 
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including curling-iron heater, hair dryer, shaving pot, and 
special mention may be made of a new design in hand 
glass and shaving mirrors. These are provided with a 
special lens, behind which is fixed an 8-c.p. electric lamp; 
& brilliant light may, therefore, be concentrated upon any 
part of the face at will. A further item is a towel dryer. 
The kitchen (Fig. 2), perhaps, forms the most interesting 
exhibit. A specially -designed equipment has been laid 
down with the object of providing a neat and compact set 
which can be obtained at a moderate figure. Here is 
shown the new Silundum method of heating, upon which 
system thecentral oven and auxiliary cooker is worked. 
Tbe further items include hot-plate and toaster on this 
system, porringer, saucepan, frypan, stewpan, hot cover, 
water-tank, water heater, and several types of kettles 
on the “ship” system. The outfit is controlled from 
the central switchboard, carrying on it sunk switches 
and plugs; the wiring is carried out behind the 
board and enclosed by a wooden case, the whole of the 
front is easily detachable so that the wiring is made 


warming plates or maintaining the temperature of the food. 
The kitchen is also fitted with ironing arrangements, 
and the simplicity of this method is clearly demonstrated 
to visitors. Ventilation is carried out by means of an 
automatic porthole fan in direct connection with the 
outside air, and also a small cabin fan-type ceiling fan, and 
it is remarkable that the temperature of the kitchen is 
always maintained at a comfortable level even after cooking 
has been in operation for some hours. The equipment is 
probably one of the most ideal yet devised, being inexpen- 
sive and yet covering all the necessary features. Cooking 
demonstrations are given daily by an expert lady cook, 
and these have been well attended by visitors to the 
exhibition. j 
The whole of the wiring for the house is carried out in 
Simplex conduits concealed in the walls and above the 
ceiling and beneath the floor. In order to prevent 
interference with the lighting arrangements, however, the 


| whole of the control is situated from the two boards, and a 
further one the power. 


These boards are of standard 


FIG. 2 —Kitchen in “Simplex” Model House, showing Electric Cooking Apparatus. 


accessible, and the fuses (separate fuses being provided for 
each plug) may be replaced, if necessary, with the minimum 
of trouble and without the aid of a skilled person, and a 
small red lamp is inserted to act as a pilot light showing 
when any piece of apparatus is connected. "The capacity 
of the outfit is rated at 12 persons, and the maximum 
consumption allowed for is 50 amperes at 220 volts. The 
total cost, including the cooking table, comes out at about 
£45 (list), but a smaller set, suitable for a family of six to 
eight persons, can be had at a cost of slightly over £30, 
which covers all the necessary articles for complete cooking. 
Mention may be made of the water-tank situated at the 
side, which has capacity of two gallone, and when put into 
circuit by means of a plug the contents are merely main- 
tained at a regular temperature, but to heat up the article 
is switched on by means of a sunk switch in the base of 
the tank, and this allows of the full capacity of water being 
raised to boiling point in about 20 minutes; thus a constant 
supply of hot water is always available. On the other side 
of the cooking set is placed a small hot cupboard for 


Simplex design, and not in any way special to the particular 
applieation to which they are put in this case. Connection 
to portable apparatus and cooking appliances are in every 
case taken from two pin plugs. In the case of the rooms 
these are fixed upon the skirting board and in the show- 
room on shelves. 

It is anticipated that the exhibit will considerably 
stimulate public intercst in the subject of electricity and 
act as a further demonstration of its simplicity and wideness 
of application. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The annual conversazione was held on Wednesday 
evening, June 30, at the Natural History Museum, South 
Kensington. Mr. W. M. Mordey (the president), assisted 
by Mrs. O. Henrici, received the guests, among whom were 
Mr. J. Ardron, C B, Prof. H. E. Armstrong, F.RS., Prof. 


H. T. Bovey, Prof. H. L. Callender, F.R.S, Prof. Н. S, 
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Carhart, Prof. H. Cox, Prof. H. T. Davidge, Mr. W. 
Duddell, F.R.S., the Right Hon. W. G. Ellison-Macartney, 
Mr. G. K. B. Elphinstone, Colonel J. A. Ferrier, CB, RE, 
Prof. G. Forbes F.R.S., Mr. S. G. Gamble, Sir John 
Gavey, C. B, Mr. F. Gill, Mr. J. Hunter Gray, Mr. R K. 
Gray, Mr. Charles Hawksley, Captain the Hon. F. 
Hemphill, Prof. O Henrici, F.R.S, Colonel H. C. L. 
Holden, R. A., F. RS., Colonel Sir T. Н. Holditch, 
RE, Mr. W. Judd, Dr. G. Kapp, Mr. J. E Kingsbury, 
Mr. G. C. Lloyd, Dr. T. M. Lowry, Mr. C. O. Mailloux, 
Mr. T. Mather, F. RS., Major W. A. J. O'Meara, Б.Е, 
C.M.G., Sir C. J. Owens, Sir Robert J. Parker, Mr. G W. 
Partridge, Prof. J. Perry, F.R.S., Sir William H Preece, 


the contact and suspension device is fixed in the hood of the 
carrier. A cross-arm is fitted right through the hood, and 
a wire rope, working over pulleys, unlocks the suspension 
device, draws the lamp out horizontally clear of the pole, 
and then lowers it vertically, a single winch fitted in the 
base of the pole (operated in the same direction all the 
while) doing the whole of these operations, and, conversely, 
rehoisting and taking the weight of the lamp off the rope. 
The contact suspension device is positive in action, and 
does not depend on the operation of springs, levers, balls, 
clutches, or other similar contrivances, and, being on the 
concentric principle, does not require to be manœuvred to 
ensure correct polarity. The winch is self-sustaining in 


K.C.B, F.RS, Mr. J. H. Rider, Mr. R. A Robinson, 
Brigadier-General R. M. Ruck, R.E, Mr. J. F. C. Snell, 
Mr. C. E. S oletti, Mr. C. P. Sparks, Mr. J. Swinburne, 
F RS, Prof. S. P. Thompson, F.R.S., Prof. Sir T. E. Thorpe, 
F.RS., Prof. W. A. Tilden, F.R.S, Sir C. E. Troup, 
K C.B., Prof. W. C. Unwin, F.R.S, Mr. A. J. Walter, 
K.C., Mr. G. G. Ward, Mr. С. Н. Wordingham, and Prof. 
W. P. Wynne. 


STREET-LIGHTING FITTINGS. 


The accompanying illustration will serve to show the 
change which is being effected in the brackets for public 
street-lighting in the city of Cardiff, where, as will be 
noticed, centrally-hung lamps with lowering gear are dis- 
placing fixed lamps on swan-neck brackets. Not only is 
the change to be welcomed on :esthetic grounds, but it must 
lead to an appreciable increase in economy, and it will, 
moreover, obviate the necessity for taking out the cumber 
some tower ladder to trim the lamps. 

The lowering gear in use here is manufactured by the 
London Electric Firm, of Croydon, It will be noticed that 


in all positions without ratchets, pawls, or gear wheels, and 
will not run back, thus avoiding accidents. 


TESTING CONDENSERS FOR LEAKAGES. 
BY НАВВЕЕ, 


The number of condensing plants (chiefly surface 
condensers) yearly installed is rapidly increasing, and 
keen competition is constantly going on between engine 
builders with regard to water consumption or pounds of 
water per brake horse-power on the various engines. 
Tests are often carried to the third decimal place when 
speaking of pounds of water per brake horse-power or 
electrical horse-power, as the case may be; of course, 
depending on how load was made up, whether on dynamo 
or pony brake. If this minute estimation is likely to 
continue, I think it high time we had it more widely known 
how simple yet very reliable tests can be made for leaky 
condensers. The makers’ usual practice is to put а light water 
pressure first on the cooling surface side and afterwards on 
the condensed water side, at the same time carefully looking 
out for any water trickling through. The station engineer, 
if doubtful, will run condensing plant for several hours 
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with only circulating water going through, and carefully 
note if any condensed water is thrown up by the pumps. 
Both of these methods for ordinary working conditions 
may suffice, but for a close competitive test they would 
not be, to my mind, sufficiently accurate, because I have 
known the behaviour of leakages to be very different when 
both waters are going through than when only on one 
side. My contention is that a condenser, like any other 
machine, should be tested under its full-load working con- 
ditions, and, so far as I know, there is no mechanical 
means of doing this. It is purely one for chemistry, and 
personally I consider the silver nitrate test for chlorine or 
chlorides to be the most suitable. Even in the hands of 
an amateur it is possible to trace salt in water, although it 
may be only one part salt to 100,000 parts of water. 
Therefore, the leakage, however slight, is quickly dis- 
closed by the test mentioned. 

The water frequently used for cooling purposes is that 
generally known as surface water, drawn from rivers, 
canals, etc., and such are always found to contain, among 
other thinge, sodium chloride (or common salt) in variable 
quantities. "This, together with the fact that condensed 
water should never contain sodium chloride salta, enables 
one to make a very reliable test for any leakages in 
condensers. To carry out the test we shall require a 
standard solution of silver nitrate, which can be purchased 
from any qualified chemist, or for those who care to make 
it themselves the particulara are as follows: dissolve 
2:394 grm. of pure recrystallised silver nitrate in distilled 
water and make solution up to one litre. We shall 
also require а solution of potassium chromate, made by 
dissolving potassium chromate in distilled water, one part 
chromate to ten parts by weight of water. The 
potassium chromate solution is used as a colour indicator. 
The principle upon which the indicator depends is that 
silver combines with chlorine in preference to chromic acid, 
and that accordingly no red chromate of silver is capable 
of being formed so long as chlorides are in the water, but 
that red chromate of silver instantly forms the moment 
nitrate of silver is in the slightest excess. Therefore, if we 
take a sample of water known to contain chlorine salts, and 
into this drop spot by spot the silver nitrate solution, a 
white precipitate of chloride of silver will form, and con- 
tinue to do so until all the chloride in the water has been 
precipitated. But, as will be seen on making the experi- 
ment, there is a difficulty in observing the exact point 
at which the formation of the precipitate ceases. This 
difficulty is overcome by the use of the colour indicator, 
potassium chromate. 

The details of analysis are as follows: Measure out care- 
fully 50 c.c. of the condensed water, which should then be 
passed through a filter paper into a clean porcelain dish. 
To this add about half a dozen spots of the colour indicator, 
potassium chromate, at the same time stirring with a glass 
rod ; the colour of the water then will be distinctly yellow. 
Tais being во, the silver nitrate solution, which should be 
contained in a properly graduated burette, is carefully 
dropped spot by spot into the water, which should be con- 
stantly stirred the whole time. As will be observed, the 
first few spots will become red instantly they touch water 
and die away to a pale yellow on stirring, that is if 
sodium chlorides are present. The dropping in of silver 
solution should be continued, also the stirring, until 
the water becomes permanently red. The very earliest 
point at which the chromate of silver begins to form 
or the redness. becomes persietent the addition of 
Bilver solution should be stopped and the amount used read 
off from the graduated burette ; from this we can ascertain 
the quantity of salt present in the water. One cubic centi- 
metre of silver solution practically corresponds to one grain 
of salt per gallon of water. If on adding the first one or 
two spots of silver solution to the condensed water (which 
had previously been coloured by the indicator) becomes 
permanently red, it is quite certain that there is little or 
no salt in the water, consequently the condenser might be 
considered quite bottle tight. If, on the other hand, it 
requires several cubic centimetres of ‘silver solution to 
bring about a permanent red colour, then the condenser is 
certainly leaking ; to what extent may be judged by the 
quantity of salt found to be present. 


* C. M. B.“ PATENT DIRECT-CURRENT ROTARY 
TRANSFORMER. 


BY J. C. MACFARLANE, MILEE, WH SCIT, AND H. BURGE, 
AMINST.CE, AMI E kE. 


In the following paper the construction is desoribed, and 
several applications discussed, of a new type of rotary 
electric transforming machine developed by the authors 
for reducing supply voltages for the economical working of 
metal-filament and arc lampe, for battery charging, gun-fire 
and navy phone circuits, and also for balancing three-wire 
circuits. 

The lines along which this machine has been developed 
are easily followed by reference to Figs. 1, 2, ete. Fig. 1 
shows an ordinary two-pole dynamo-electric machine, 
in which п and s represent the field poles, and a a 
the main brushes. If cross brushes b b, are placed 
on the commutator and short-circuited, and if the 
primary supply voltage is represented by P, then this 
may be reduced to any desired value represented by S, 
depending chiefly on the position of the short-circuited 
brushes, b b, on the commutator in relation to the main 
brushes, aa. The machine as shown in Fig. 1 would have 
several serious defects—viz : (1) The preeence of the iron 
poles, n s, immediately over the shorted brushes, b b, would 
not permit of sparkless commutation at these brushes. 
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(2) It would not be possible to regulate the secondary 


voltage, S, either automatically or by hand. (3) 
The M.M.F. of armature reaction would cause a 
large cross flux to pass through the armature 


between the shorted brushes across the pole faces, 
as shown by the dotted lines in Fig. 1. The armature 
revolving in this flux would create a large circulating 
current in the shorted brushes, either causing the machine 
to race dangerously or lore speed. Such a circulating 
current would also be very wasteful, and would tend to 
make one of the short-circuited brushes spark more than 
the other. (4) The weight of the field magnets and space 
occupied would be excessive. 

The method adopted to get over the sparking difficulty 
has been to sub-divide the poles into two parts, to 
correspond with the position of the shorted brushes. 
This step is shown in Fig. 2, where the poles are shown 
divided unequally, as would be required for an unequal 
division of the voltage. 

It will be noted that when the E М.Е. applied to 
brushes а a is to be split unequally that the field should 
be divided unequally, and the shorted brushes should 
divide the armature in a corresponding manner, as this will 
lead to greater efficiency and economy in material. In 
reducing from a constant potential of 220 to a constant 
potential of 50, say, the part pole ratios should be approxi- 
mately 2 : 1 for maximum economy. 


ге 


If the supply voltage is constant, and the speed of гоба- 
tion is to remain unchanged, any increase of flux on one 
side of the shorted brushes must necessarily take place at 
the expense of the flux on the other side. In order to 
regulate the secondary voltage, therefore, or compensate for 
voltage drop in the converter, the authors provide the 
machine with a ring-wound armature and entirely isolate 
the two magnetic circuits from one another. It should be 
noted that it is quite impossible to get any regulation of 
the secondary voltage without absolutely isolating the one 
magnetic circuit from the other, and aleo impossible to 
prevent wastefal circulating currents in the shorted brushes 
It is obvious that the machine in Fig. 2 would be unsatis- 
factory for two reasons: firatly, because any reduction in 
the M. M. F. on poles n, and s, say, and a corresponding 
increase in n, s, would have no effect on the quantity of 
flux passing through tbe two parts of the armature, thus 
preventing any alteration to tbe division of voltage; 
‘secondly, the armature reaction flux has still a low resistance 
path, as indicated by the dotted lines in this figure. As 
mentioned above, a variation of the voltage on either side 
of the shorted brushes cannot take place unless a ring 
armature is used, due to the fact that the armature con- 
-ductor of a drum armature spans across the pole pitch. 

The construction adopted for completely isolating the 
magnetio circuits (shown diagrammatically in Fig. 3) con- 
sists primarily in placing the pole parte, n,. 8,, u. 82, into a 

vertical position with relation to the plane passing through 
the shorted brushes. It will be seen from the diagram that 


Fia 2, 
the length of the mean resistance path for the flux, due to 


the armature M.M.F., is increased considerably, and that 
as the yoke length is shortened the weight and costs must 
be considerably reduced. 

Although all the precautions as outlined above were 
taken in the earlier designs, these machines still gave 
considerable trouble, due to the short-circuited current 
flowing through the armature across the sborted brushes. 
As already stated, this short-circuit current, if not properly 
controlled, makes the operation of such a machine practically 
impossible, and it was found in the earlier machines referred 
to above that there was a very great liability for the machines 
to take charge and race dangerously, more especially when 
the secondary voltage was varied between wide limits. 
This, of course, is due to the fact that the armature 
reaction, caused by circulating current in this case, may be 
in direct opposition to the M.M.F. on the main field poles, 
resulting in a demagnetisation of these poles and raising 
the speed. To get over this difficulty in the moat effective 
and simple manner possible, the poles are provided with 
series windings in addition to the ordinary shunt coils, and 
connected as shown in Fig. 3, where A and Al represent 
the series coils. These coils are each connected to one 
of the shorted brushes, and their other ends connected 
together at one of the secondary terminals of the macbine. 
Under normal circumstances when there is no circulating 
current flowing through the armature across the shorted 
brushes, then each brush and each main coil will be carrying 
half the secondary load current; if, however, а circulating 
current arises, it will flow in opposition to the load current 
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in coil Al, say, and in conjunction with the load current in 
the other coil, A2; in effect, therefore, the current in coil Al 
will be less than in coil A2, and if theso coils are suitably 
coupled up will have the effect of correcting or preventing 
the short-circuit current from rising to any considerable 
value. In other words, as the current in the coil Al is less 
than the current in the coil A2, the M.M.F. on .pole n, ia: 
less than the M.M Е. on tbe pole s,, and this tends to cause 
a greater voltage to be generated under the pole s, than 
under the pole n, thus opposing the voltage which is creating 
the circulating current. À little consideration will show that 
these balancing series coils can be placed on all the poles, 
and can be wound not only to effect the governing of the 
circulating current, but also at the same time to create 
either & compounding or differential effect.on the secondary 
circuit. When these series coils are used there is no 
tendenoy for the machine to race, and the currents comiog 
from each of the shorted brushes are always within 10 per 
cent. of each other, even when the maguet poles are entirely 
unsaturated, which would be impossible without thete 
windings. 2d df | 
These converters may be divided into three classes, 
depending on the use to which they. are to be put: (a) for 
giving a constant secondary voltage for any value of the 
secondary current; (b) for giving a secondary current 
which is to remain approximately constant for & given 


range of secondary voltage; (c) machines which are to be 
used for converting from alternating to direct current, 
the direct-current voltage being capable of variation without 
affecting the power factor of the alternating side. . 

As a general rule, the coupling diagram as shown in 
Fig. 5 is suitable for machines giving constant voltage. 
Such machines would be the direct current equivalent of an 
alternating-current auto-transformer, but would have the 
advantage that the secondary voltage could be easily 
altered at will, independently of the primary voltage, or 
compounded for voltage drop. As machines of this class, 
having а capacity of between 2 kw. and 5 kw., will have an 
efficiency of from 75 to 80 per cent., it is obvious that 
their application to transforming the voltage for metallic- 
filament lamps has led to very good results in many 
cases. For instance, in large shops, hotels, and theatres 
when the full load can be switched on at once and kept on 
for a considerable time, the saving will be something like 
70 per cent. in power over the most efficient carbon lamp. 
The secondary voltage can be made to vary up or down, 
either automatically or by hand regulation, to suit the 
various conditions to which the machine may bs applied. 

In all the above cases it is desirable to arrange the 
values of the ampere-turns on the poles on both sides of 
the shorted brushes so that both poles and yokes are 
unsaturated magnetically. This permits of good regulation 
and perfect governing for short-circuit current. With the 
poles on the primary side of the shorted brushes—viz, 
^; $,—8bsolutely unsaturated magnetically, and the poles 
on the secondary side highly saturated, it is possible to use 


38 


THE ELECTRICAL ENGINEER, JULY 9, 1909. 


this machine, by applying a flywheel to its shaft, for reduc- 
ing the voltage from a tramway trolley circuit to, say, 
220 or 110 volts, and at the same time to smooth out the 
variations in voltage on the secondary side, so that the 
machine can be used for supplying incandescent lighting 
successfully from its secondary terminals. With the usual 
variation of pressure of a tramway circuit, a practically 
constant voltage can be obtained at the secondary terminals 
of the machine. 

The machines have also been applied to balancing three- 
wire circuits with great success, the largest as yet made 
being two machines for the Calcutta Electric Supply Cor- 
poration, dealing with an out-of-balance load of 60 kw. on 
either side of the middle wire, the voltage of the outers 
varying from 460 to 580 volts. These machines were 
required to balance the voltage within 1 per cent. of the 
mean value on either side of the middle wire at all voltages 
between 460 and 580. Their efficiency was 94 per cent. 
on test, which is 4 or 5 per cent. higher than that obtained 
with double machines. The advantages of using such 
machines as balancers are the small weight and space taken 
up, absolute reliability, small wear and tear on the brushes, 
and high efficiency. When used as a balancer the armature 
is divided into two equal parts by the shorted brushes; 
also the polar limbs are all equal in dimensions, the series 
compounding coils are arranged on all the poles, not only 
for the purpose of voltage regulation, but also to balance 
the circulating current across the shorted brushes, 


From the foregoing it will be seen that there is an 
unlimited field for the use of this converter, owing to the 
ui efficiency and small space required. 

e wil now describe briefly the construction of the 
maobine used for the purpose set forth under heading (b), 
having а constant secondary current over a given range of 
secondary voltsge. The characteristic of the secondary is 
shown by the curve in Fig. 5, and is suitable for supplying 
a single arc lamp, or two or more arc lamps in series, 
without the use steadying resistances. 

Fig. 4 shows the winding diagram of the machine 
arranged to give automatically a practically constant 
secondary current. On examining this diagram it will be 
noticed that the shunt winding on the part poles n, s, 
are connected between the positive supply main and the 
shorted brushes, whereas the shunt coil, marked B, is con- 
nected right across the supply mains. The shunt coil C 
is connected between the shorted brushes and the negative 
supply main. The series coils, Al, A2, on the part poles 
п, 8, are each connected to a shorted brush, in the same 
way as described with reference to Fig. 3, but in this 
case the series coils, Al, A2, are so connected that 
their M.M.F.’s oppose the M.M F.'s of the shunt coils, 
B and C. The action of the machine is as follows : 
If the secondary current tends to increase, the opposition 
M.M.F.’s of the series windings, Al A2, are increased, 
which reduces the secondary voltage, S, the presence of 
the separately-excited coil, B, preventing the flux in the 


poles n, s, being wiped out altogether. The secondary 
voltage having dropped, the voltage between the shorted 
brushes and the positive main brushes must rise, causing 
the shunt coils D to increase the flux through the part 
poles ^, s, thereby replacing the flux withdrawn from tbe 
part poles n, s,, and so keeping tbe speed constant. 

When under load the armature is divided into a motor 
portion and a generator portion by the shorted brushes, 
and the MM F of the motor part will be in opposition to 
that of the generator part. With a certain transformation 
ratio these M.M.F.’s are equal and opposite, but in the case 
of the arc lamp converter just described, on approaching 
the short-circuit condition the M.M.F. of the generator 
portion is much greater than the motor part, and a cross 
flux already referred to passes between the shorted brushes, 
following the path shown by the dotted lines in Fig. 1, 
causing a large parasitic current to flow between the shorted 
bruehes. This cross flux can be neutralised by strengthening 
the M.M.F. in the pole n, and weakening s,, and the 
parasitic current traversing the coils, Al A2 performs 
this function to a great extent; but to entirely neutralise 
the cross flux the authors place the shunt coil B, which 
maintains its strength throughout, on the pole n., and the 
coil C, which becomes gradually weaker towards short- 
circuit, on the pole s, 

These machines are absolutely automatic in their action, 
and will run for any length of time on open circuit, full 
load, or with the secondary terminals of the machine short- 
circuited, for any length of time. They can be worked 
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with perfect safety to the operator, and no damage can be 
done to the lamp, as the current can never exceed the full- 
load working current. In cases where the lamp has to 
strike automatically, this is ensured by the fact that when 
the carbons are brought together there is an instantaneous 
rush of current of about twice the full-load working current, 
which makes the lamp strike. This current settles down 
to the full load value in Jess than a second, and if the lamp 
does not strike the machine merely allows normal current 
to pass through the shorted carbons. A variation in the 
secondary characteristic can be produced by inserting a 
shunt regulator. Similarly, a constant current of practically 
any value, covering а very wide range, can be obtained for 
a given range of voltage by merely fixing the position of a 
shunt regulator handle. 

Fig. 5 shows some actual curves taken from a test on a 
machine. The curve (1) is vertical, and one might suppose 
there would be instability when working on the vertical 
part of the curve. This is not the case, as it is quite 
possible to arrange these machines to work two arc lamps 
in series. When one lamp only is working, the other being 
short-circuited, the machine is quite stable, and supplies 
the remaining lamp satisfactorily with the same current, 
but at a lower voltage. As far as the authors are aware, 
this is the first time such a result has been obtained. 

The various characteristic curves as shown in Fig. 5 are 
produced by altering the resistance iu circuit with the 
shunt coil B, and this being an extremely simple thing to 
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do, such a machine is specially adapted for working a 
cinematograph, and, in fact, any kind of projector lamp, 
because of the ease with which the light intensity can be 
altered—by adjusting the amount of ourrent passing 
through the arc 50 per cent. above or below the normal. 
It is possible with such a machine to place it at a long 
distance from the operator and merely bring two 
small wires to the shunt regulator at the operator's 
hand ; any alteration to the intensity of the light can be 
obtained by adjusting the shunt regulator handle. A 
cinematograph machine capable of giving a supply of 
50 amperes to a 50-volt arc is 22 in. high by 21 in. wide 
by 14 in. long, and weighs 5 cwt. The efficiency of such a 
machine works out at from 75 to 80 per cent. on full load, 
and it will therefore save, when replacing a steadying 
resistance worked off a 440-volt circuit, about £13 per 
week; when replacing a steadying resistance worked off a 
220.volt supply some £5 per week ; and when replacing a 
steadying resistance worked off an 110-volt supply the 
saving will be about £1. 10s. per week. These figures are 
based on the assumption tbat the price of current is 3d. per 
unit and that the lamps are used for 50 hours per week. 
The price paid for such an installation, working on these 
assumptions, will be saved, in the first case in four weeks, 
in the second case in about 10 weeks, and in the tbird case 
about 35 weeks. | | 


Fie. 6. 


Ia the electric welding any of the characteristics shown 
in Fig. 5 will be suitable. The primary supply voltage 
should be low, for the macbine can be made rather lighter, 
more efficient, and of better proportione, the lower the 
primary supply voltage. A very good portable welding 
set could be made by supplying in conjunction with such a 
machine an 80 or 90 volt battery capable of giving high 
disch: rges for short periods. | 

Fig. 6 shows the relationship between the secondary 
amperes and voltage of a 220-volt machine made for the 
purpose of supplying two 120-ampere 60-volt arc lamps in 
series The efficiency of this machine, when supplying the 
two lamps in series, was over 92 per cent. The dimensions 
of the machine are 24 in. high by 22 in. wide by 24 in. 
long, and it weighs 8 cwt. net. The weight of tbe set and 
the space taken up bave probably never been reached before 
witbin 100 per cent. The weight and the space taken up 
аге remarkably small, when it is considered that each part 
of the armature and each part of the field system has to be 
capable of dealing with the full primary voltage and the 
full eecondary current at the same time. 

Under beading (3) are machines which are used for 
converting alternating currents to direct currents; these are 
really the machines which come under headings (1) and (2), 
supplied with a suitable number of collector rings to suit the 
number of the phases of the supply. The advantages to be 
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obtained by using such machines for this purpose are as follows: 
The direct-current voltage taken from the secondary is 
more or less independent of the alternating supply voltage, 
and can be varied either automatically or dy hand without 
altering the power factor of the alternating current supply 
to any appreciable extent. It is evident, therefore, chat 
machines of this kind can be used for all the purposes set 
forth under headings (1) and (2) by applying similar 
windings to the part poles, n, s, and n, 8, and when 
supplied with collector rings and a belt pulley this machine 
is extremely valuable for teaching purposes in technical 
colleges. ith the cross brushes up such a machine 
can used as a direct-current dynamo, a direct-current 
motor, an alternating -current dynamo, an alternating- 
current motor, a combined direct апа  alternatin 
current dynamo, and a split-pole rotary converter. Wit 
the cross brushes down it can be used as a direct-current 
auto-transformer, converting, if desired, from constant 
potential to constant current, and again, as a rotary oon- 
verter, converting from alternating to direct current of 
practically any voltage between given limits, 


A demonstration of the uses of this apparatus was given 
to representatives of the technical Press last Friday at the 
works of Messrs. Crompton and Co., Chelmsford, and its 


Fra. 7. —“ C. M. B. Auto Converter. 


possibilities of control, the general safety of the system, 
and the simplicity of it were very noticeable. The 
machines can be obtained for primary voltages of 550 and 
under, and with transforming ratios up to 1 to 10. 
We were informed that the efficiency for normal ratios in 
the case of a 2-kw. machine from 75 per cent. at full load 
to 70 per cent. at half load. For a 20-kw. machine 
the efficiency varies from 91 per cent. at full load 
to 88 per cent. at half load. he weight of a trans- 
former of this pattern is stated to be about half that 
of a motor-generator of the same capacity. The applica- 
tion of the “C.M.B.” auto-converter for the control of 
an electric omnibus which was fitted with this device 
created much interest. This electrical equipment possesses 
a number of distinct advantages over the ordinary 
equipments, in that it provides a wide range of 
control over the accelerating and running speed of the 
motors and enables electric braking by returning power to 
the batteries to be employed. In this way the whole manipu- 
lation of the electrically-driven vehicle is under the influence 
of one small regulating switch connected to the field of the 
auto-converter. A further winding on the “ C.M.B.” auto- 
converter limits the current taken from the batteries and 
supplied to the motors, doing away with all steading 
resistances and main circuit controller contacts, preventing 
the speed limit from being exceeded even when running 
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down hill, and automatically regulating the supply of 
current to the motors. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


CHEAP UNITS. 


SiR,—There are one or two points in connection with 
the discussion on the above subject to which, with your 
permission, I should like to make reference. 

I was very glad that one or two engineers emphasise the 
desirability of avoiding all difficulties about the consumer's 
load factor by the method of making a fixed charge per 
annum per kilowatt of maximum demand coupled with a 
low price per unit, and I should like particularly to call 
attention to the importance of taking account of the 
diversity factor in & systematic way in making the fixed 
charge. With your permission I shall give you my views 
as to how the diversity factor should be applied in reducing 
the fixed charge. The effect of the diversity factor may 
bs taken account of in two ways: (1) it may be expressod 
as the new ratio of the sum of the maximum demands of 
the various consumers (including the new ccnsumer under 
consideration) to the new maximum demand at the station ; 
or (2) it may be expressed as the increment of the sum of 
the existing maximum demands of the various consumers 
to the inrrement of the maximum demand at the station. 
The corresponding analogy in the matter of load factor 
would be that (1) à consumer would only get the benefit 
due to the percentage improvement that he conferred upon 
the load factor of the station; or (2) he would get the 
whole benefit due to his own load factor. I contend that 
in the matter of diversity factor the consumer ought to be 
treated under the second method. 

In the case which I cited at Manchester, the ratio 
obtained under the first method (assuming for the sake of 
argument that the existing maximum demand at the station 
was 20,000 kw. and that the sum of all the maximum 
demands of the power consumers amounted to, say, 


40,000 kw.) would be = 22, whereas in the 


e = infinity. In other words, in the 


Second case it is 


first case the consumer is only given a 10 per cent. better- 
ment upon what he would get if he came on at the time of 
peak, the same as the other consumers, whereas in the 
second case he would be entirely relieved of his capital and 
"Other fixed charges, owing to his only coming on in the 
emall hours of the morning, as in the case considered by 
ma at Manchester. 

If this principle be granted, and I cannot help feeling 
that it is the right one, then the allocation of the fixed 
charges becomes an easy matter, and it is only necessary to 
add a percentage of profit on to the true running cost to 
cover all cases. My point is that a consumer coming on in 
this way in the dead of night is just as profitable to the 
station if he is charged in the above manner as the ordinary 
consumer would be, and in some cases even more so. In 
the one case the station incurs a very big expenditure for 
the sake of getting a consumer; it bas to pay heavy charges 
on account of that expenditure, and my contention is that 
there is no advantage to the municipality in the mere 
spending of greater capital sums of money and paying back 
the interest on these sums to the Government, but that 
the real advantage comes in the question of what is the net 
profit after all the other expenses have been met. It is this 
which goes to relieve the rates, or to reduce the cost of 
energy to future consumers. I do not, therefore, agree 
with the suggestion that has been made by some speakers 
that a consumer with a maximum demand occurring 
between midnight and 6 a.m. should contribute something 
towards capital charges, but suggest that it is quite sufficient 
that he contributed towards the net profit charges. 

It also appears to me that in the desire to be scrupulously 
fair towards the old consumers some of our friends are 
overshooting the mark, and are grossly unjust towards the 
new consumers. Really, we are hardly to expect that the 
old consumers started supporting the station from purely 


philanthropic motives, any more than we are to expe that 
the new consumers are going to be enormously more 
generous in Heir philanthropic motives. Anyway, the 
existing consumer has his remedy. He, too, ean become 
a “restricted-hour” man if he chooses. Lastly, I am 
not at all sure that if the restricted-hour system could be 
applied in the way I suggest, and carried up till reasonably 
late in the afternoon, a considerable amount of business 
might not be done in heating and cooking as well as in 
power. Surely there can be no harm in offering the terms 
if the station is properly protected against spurious peaks. 
There is at least the chance of capturing some new con- 
sumers, and tbat is worth something.—Yours, ete, 
А. M. TAYLOR. 


King's Heatb, July 6, 1909. 


THE NEW HOME OFFICE REGULATIONS. 


Sik,—In connection with the new Home Office 
regulations for the generation, transformation, distribution 
and use of electrical energy in premises under the Factory 
and Workshop Acts of 1901 and 1907, which come into 
force today and on Jan. 1, 1910, there is a sentence in 
regulation No. 13 which seeme to require a little 
explanation. This regulation reads as follows: 

“13. Every flexible wire for portable apparatus, for 
alternating current, or for pressure above 150 volts direct 
current, shall be connected to the system either by efficient 
permanent joints or connections or by а properly 
constructed connector. 

"In all cases when the person handling portable 
apparatus or pendant lamps with switches, for alternating 
current or pressure above 150 volts direct current, would 
be liable to get a shock through a conducting floor or con- 
ducting work or otherwise, it the metal work of the portable 
apparatus became charged, the metal work must be 
efficiently earthed, and shall not itself be the only earth 
connection for the metal of the apparatus. And a lamp- 
holder shall not be in a metallic connection with the guard or 
other metal work of a portable lamp. 

" [n such places and in any place where the pressure 
exceeds low pressure the portable apparatus and its flexible 
wire shall be controlled by efficient means suitably located 
and capable of cutting off the pressure, and the metal work 
shall be efficiently earthed independently of any flexible 
metallic cover of the conductors, and any such flexible 
covering shall itself be independently earthed." 

It is the last sentence of the second paragraph of the 
regulation, and which I have italicised, which seems to me 
to call for comment. If the rest of metal work of fitting is 
earthed, it would also seem to bə advisable to earth the 
holder. If the bolder is insulated it is liable to become 
charged, and anyone turning on or off switch, if holder of 
switch type, putting in new lamp or tightening up barrel 
while holding metal stem or fitting, or while making con- 
tact in some other way with earth, would be liable to get a 
shock. I can only conclude that a printer's error must have 
occurred here and that the word not should be deleted. 
It seems a little late in the day to be writing in reference 
to this matter, seeing that we have all had so much time in 
which to give these excellent regulations our consideration, 
and it is possible that I have not interpreted the sentence 
correctly in its relation to the rest of regulation. If so, I 
should like to be put right.— Yours, etc., 

F. JOHNSTON. 

Strathleven, Holy wood, co. Down, July 1, 1909. 


FORTHCOMING EVENTS. 


SATURDAY, JULY 10. 
Institution of Mining Electrical Engineers.—At 7 p.m., meeting 
at the Grand Hotel, Manchest or. 
SATURDAY, JULY 17. 


Junior Institution of Engineers. — At 10 a. m., visit to the ordnance 
engineering works of Messre. Vickers, Sons, and Maxim at Erith. 


Axbridge.—Colone| Llewellyn, on behalf of the Electric Light 
Committee, has presented a lengthy report to the Board of Guardians 
in regard to the lighting of the workhouse by electricity, the com- 
mittee asking to be supplied with further details. 
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INQUIRY CONCERNING FIRE AT A METROPOLITAN 
DISTRICT RAILWAY STATION. 


Mr. A. P. Trotter has reported to the Board of Trade the 
result of his inquiry into the fire which took place at Charing 
Cross Station on the Metropolitan District Railway last month. 
It Appears that the fire was not of an electrical c ter, but 
was due to a spark from a brake block, or from a lighted match 
or cigarette end, which ignited dust and dirt in a concrete 
chamber flush with the ballast immediately under the edge of 
the north platform. The low-pressure mains from the sub- 
station come out from below the platform into this chamber. 
One main E the station section of the conductor rails and 
others branch to the east and to the west to supply the con- 
ductor rails beyond the station seotion. The mains from 
the concrete chamber below the ballast in duots to junction 
pillars, The cover of this concrete chamber was made of 
ordinary plank. It was intended that jarrah wood should be 
. used, and Mr. Trotter remarks that if that material had 
been employed the fire would probably soon have burned 
itself out, as jarrah wood is nearly non - inflammable. 
The passage between the concrete chamber and the sub- 
station through which the cables are laid forms one of 
the intakes of air into the sub-station, which is powerfully 
ventilated. The first notice of trouble was given by smoke 
entering the sub-station through the low-pressure cable ducts. 
The strong draught appears to have fanned the fire and accounts 
for the fierceness of it. An attempt was made to extinguish 
the fire by sand from the platform. While these efforts were 
being made it was seen that the fire would soon reach and 


damage the low-pressure cables, and orders were given to cut 
off the electrical supply. The proper course, says Mr. Trotter, 
would have been then to have disconnected the low-pressure 


cables from the junction pillars at the ends of the east and west 
sections, and to disconnect the station section altogether, and 
to “jump” the station section, or to work the traffic on the 
south line by the cross-overs. A train running eastward 
entered the station, although an attempt was made to prevent 
it, and it stopped with a motorcar immediately over the feeder 
supplying the station section. Опе of the motors happened to 
be immediately over this feeder, leaving only a few inches 
intervening space. One of the attendants sawed through 
this cable under great difficulties, not only owing to the 
confined space, but working within a short distance of the 
burning planks. If the train had not been allowed to come 
up to this point, it is probable that traffic might have been 
resumed after a few minutes. At the time when the current 
was cut off no electric damage had been done. The current 
was cut off for precaution against electrical mishap. No circuit 
breakers came out either at this station or elsewhere, showing 
that the electrical arrangements were not interfered with. The 
fire, which seems to have first burned the plank cover, was 
fierce enough to melt the lead sheathing of the low-pressure 
cables, and when the oil-impregnated paper insulation caught 
fire there was considerable smoke. But most of this was drawn 
into the sub-station, and there is hardly any visible trace in 
Charing Cross Station. The fire was confined to the concrete 
chamber, about 20 cubic feet capacity, and to the passageway 
below the platform leading to the sub-station. 

The conclusion arrived at by Mr. Trotter is that this accident 
appears to have arisen mainly from the inadvertent use of 
ordinary planks instead of jarrah planks. Owing to the peculiar 
position of the cover of this chamber, he does not recommend 
that metal should be used. No danger was involved, and the 
delay of the traffic was chiefly due to the stoppage of a train 
with a motor immediately over the cable which had to be cut off. 


* A DISTRACTED INDUSTRY." 


There appeared in the Times of yesterday's (Thursday) date a 
letter under the above heading from Mr. E. Garcke, in which 
the writer said: The Electric Lighting Acts (Amendment) 
Bill has been read a second time in the House of Commons, and 
it appears probable that the Bill will with all its present 
imperfections unless the Board of Trade can be induced to 
reconsider the matter. 

** [n 1898 a Select Committee of both Houses of Parliament, 
presided over by Lord Cross, made various recommendations 
for the amelioration of the onerous conditions im upon 
the electrical supply industry. In 1902 a deputation waited 
on the then President of the Board of Trade to urge 
the Government to give effect to the principles laid down 
by that committee. Mr. Gerald Balfour, the then president, 
stated that a new Bill had been drafted to incorporate the 
recommendations of the Joint Select Committee. This Bill, 
he thought, would go very far to meet all reasonable objections 
that had been urged.’ With this implied promise the industry 
was content, but nothing whatever was done until the following 
session, when a Bill was printed, but not presented. Another 


year passed and in May, 1904, the Bill was read a second time 
in the House of Lords, but was not introduced into the House 
of Commons. In 1905 not even a pretence was made of bringing 
the Bill forward. 

In the present session a Bill has been introduced which, 
however, does not contain a veatige of the promises made in 
1902, but, on the contrary, it contains matters detrimental and 
harassing to electric supply companies, without benefit to the 

ublic. It was ho that the Bill was, like its predecessors, 
introduced without any intention of being proceeded with, but 
now there appears a likelihood of the Bill passing in ite present 
objectionable form. It was ho that the Government would 
accept Mr. Harmood-Banner’s motion that the Bill should be 
referred to a Select Committee, so as to give the industry an 
opportunity of obtaining amendinents on clauses, but it is 
unders that the Bill has been referred to a Standing Com- 
mittee, which will preclude the views of the industry being put 
forward.” 

Mr. Garcke, in conclusion, makes, on behalf of an industry 
which is already sadly oppressed by legislation," a final appeal 
to the President of the Board of Trade not to deal it this further 
blow. He points out that there is no other industry in the 
country which labours under such onerous legislative restrictions, 
obligations, and burdens as the electrical. | 


PUBLICATIONS RECEIVED. 


Proceedings of the American Institute of Electrical Engineers, 
vol. 28, No. 7, July, 1909. 

The Physical Review, vol. xxviii., No. 6, June, 1909. New 
York : The MacMillan Company. 

„ ATLAS DER ELEKTROPATHOLOGIE." Ву Dr. S. Jellinck. 
Price, 55 mark. Berlin and Vienna: Urban and Schwarzenberg. 

Bulletin No. 6 E of the engineering department of the 
National Electric Lamp Association, Cleveland, Ohio, U.S.A., 
relating to tungaten sign lamps. 

Journal of the Institution of Electrical Engineers, vol. 42, 
part 195, June, 1909. London: E. and F. N. Spon, Limited, 
57, Haymarket, S. W. Price, 5s 

Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders, vol. xxv., part 6. Newcastle-on-Tyne 3 
Andrew Reid and Co., Limited. 

' ARBEITEN AUS DEM ELEKTROTECHNISCHEN InstiTUT” (the 
Technical High School, Karlsruhe). Edited by Dr. Ing. E. 
Arnold. 10 mark. Berlin: Julius Springer. 

„LES DECONVERTES MoperRNes EN Parysiqve,” by О. Man- 
ville. Paris: A. Hermann et Fils, 6, Rue de la Sorbonne, 
Price, 8 fr. This is the second edition of Dr. Manville’s work, 
which has been entirely rewritten. The first part contains an 
exposition of the theory of ions and electrons, and leads up to 
their application to physical phenomena, which is explained 
in the second part of the book. 

Illuminating Engineer, June, 1909. No. 6, vol. 2. Edited 
by Leon Gaster. Published by the Illuminating Engineering 
Publishing Company, 15, Bream’s-buildings, London, Е.С. 
Price, 1s. This issue contains an interesting article by Dr. M. 
Gaster on the subject of the worship of light, in which the 
author conveys the idea that the most recent results of the 
illuminating engineer and the discovery of the remarkable effects 
disclosed by the latest investigations of the ultra-violet rays 
upon the human body corroborate the ancient beliefs in the 
influence which the light of certain stars and of certain colours 
have upon the human body and upon human well-being in 
general. Mr. A. P. Trotter deals with photometric scales, and 
gives a description of the perforated screen type of photometer. 
An important feature in the present number 1s the publication 
of the draft constitution and by-laws of the Illuminating Engi- 
neering Society as ratified at a recent meeting. Other articles 
relating to the various phases of scientific illumination appear. 

t‘ ELECTRICAL INSTALLATIONS," by Rankin Kennedy. Vol. 4 
London: The Caxton Publishin Сорау Clun House, 
Surrey-street, Strand, London, .C. is volume of the 
revised edition of this popular work comprises the subjects 
of electrical storage and electrolysis, the uses to which 
the conversion of heat to electrical energy and electrical 
energy to heat may be put to practice. It also reviews 
the various systems of electric traction on tramways and rail- 
ways. Reference is made to special applications of motors for 
electric cranes, hoists, machine tools, and mining, concluding 
with general information on distribution and transmission 
Systems, main cables, and the maximum demand system of pay- 
ment for electrical energy. The treatment of the subjects 
included in this volume is of the same thoroughness as 
characterises the subjects treated in the preceding volumes. 
With the publication of the fifth and concluding volume there 
will be available a standard. work on electrical engineering 
which for soundness of matter, clearness of illustrations and of 
letterpress, is bound to maintain a leading place in technical 
literature gained for preceding editions, 


42 


THE ELECTRICAL ENGINEER, JULY 9, 1909. 


NEW COMPANIES REGISTERED. 


Warrington Tube Co, Limited.— Registered June 12. Cay ital, 
£1,000 in £1 shares. Objects: to carry on the business of manu- 
facturers of and dealers in metallic tubes of all kinds, ironmasters, 
steel makers and converters, engineers, etc. Private company. 

Blythswood Motor and Engineering Co., Limited.— Registered 
June 12. Capital, 21,000 in £1 shares. Objecte: to carry on the 
business of motor engineers, dealers in and agents for the sale of 
motorcars, motors, marine motors, ships and launches, etc. Private 
eompany. 

Liverpool Lighting and Heating Co.. Limited.—legistered 
June 3. Capital, £1,000 in £1 sbares. Objects: to carry on the 
business of manufacturers of or dealers in incandescent lights, lamps, 
mantles, appliances, and apparatus, etc. Private company. Registered 
office : 5, Castle-street-arcade, Liverpool. 


Atlas (Canton) Engineering Co, Limited.—Registered June 2. 
Capital, £5,000 in £1 shares, Objects: to carry on the business of 
engineers, founders, boilermakers, iron and steel merchants, tinplate 
makers, metal workers, machinists, smiths, eto. Private company. 
Registered office: 20, Atlas-road, Canton, Carditl. 

Aspley Motor and Eogineering Co., Limited.—Hegistered 
June 3. Capital, £20,000 in £1 shares. Objects: to adopt an agree- 
ment with the International Rotary Motors, and to carry on the 
business of proprietors of motor cabs. carriages, van, and other 
publio or private conveyances. etc. Private company. Registered 
office: Aspley Works, Asp'ey, Nottingham. 

Graesington Electric Supply Co, Limited. Registered June 8. 
Capital, £1,000 in £1 shares. Objects: to carry on at Gracsington 
and elsewhere in Yorkshire the business of an electric supply com- 
pany in all in all its branches, and to adopt agreements (1) with J. 8. 
Fielden and (2) with C. Pullan. Minimum cash subscription, £100. 
Registered office: 51, King’s-arcade, Bradford. 

Din Buloh (Selangor) Rubber Co., Limited. — Registered 
une ll. Capital, £30,000 in £1 shares. Objects: to aque and 
develop land situated in the Mukim of Sungei Bulon, Selangor, 
Federated Malay States, and to carry on the business of planters, 
eultivators, importers and exporters of trees yielding rubber and 
other produce, etc. Registered office: 8, Hill-street, Edinburgh. 


Eaton Telephone Disinfector Co., Limited,— Registered May 28. 
Capital, £500 in £1 shares. Objects: to carry on the business of 
manufacturers and suppliers of contrivances and appliances for use in 
connection with telephones, speaking tubes, and the like, and other 
articles capable of being used either chemically or as disinfectants, 
etc. Private company. Registered office: 36, Jewin-street, E C. 

'"Klabsng Rubber Co, Limited.—Registered June 24. Capital, 
£50,000 in £1 shares. Objects: to acquire the Para rubber estates, 
known as Auckland and Richmond, and a block of virgin jungle, 
known as Klabang, Malay Peninsula; to adopt an agreement with 
J. I. Philips, and to carry on the business of growers, exporters, and 
manufacturers of and dealers in indiarubber, guttapercha, and other 
products, eto. Registered office: 38, Eastcheap, E.C. 

. Ford Tyre and Engineering Co.— Registered June 26. Motor, 
cycle, electrical, and general engineers, Ashford, Middlesex.  Partner- 
ship for two years from June 26, and dissolvable thereafter on six 
months’ notice. Power is taken to dissolve at any time on breach of 
provisions of articles of partnership on seven or fourteen days' notice. 
General partner: L C. Freeman, above address. Limited partner: 
J. Portsmouth, 12, Little College-street, Westminster. 


. Таш аһ Rubber Estate, Limited. — Registered June 24. 
Capital, £125,000 in £1 shares (107,500 6 per cent preference 
participating). Objects: to acquire certain rubber plantations or 
estates in Johore, Straits Settlements, known as the Tangkah Estate, 
to adopt an agreement with the F. M. S. Svndicate, and to carry on 
the business of cultivators of and dealers in rubber, guttapercha, 
rambong, balata, and other gums, etc. Registered office: 5, W hitting- 
ton-avenue, E.C. 

Magnum Steel Co, Limited. — Registered May 7. Capital, 
£25,000 in £1 shares (13,000 preference) Objects: to adopt an 
agreement with C. H. Kelsall and T. Wood for the acquisition of 
certain British and foreign patents relating to the manufacture ot 
high per cent. manganese steel, and to carry on the business of manu- 
facturers of and dealers in steel, vanadium, iron, and other metals, 
ironmasters, steelmakers, eto. Private company. Registered office: 
St. Helens Junction, St. Helens, Lanes. 

Automobile Electric Lighting Syndicate, Limited. — Registered 
May 15. Capital, £5,000 in £1 shares (2,500 deterred). Objects: to 
adopt an agreement with Polkey Automobile Electric Lighting Syndi- 
cate for the acquisition and exploitation of certain patents or rights 
or privileges, and to carry on the business of mechanical and electrical 
engineers, generators, accumulators, distributors, and suppliers of 
electricity for motive power, light, heat, or otherwise, etc. Private 
company. Registered office: Queen's College, Paradise - street, 
Birmingham. | 

Jong-Landor Rubber Estates, Limited.—Registered June 23. 
Capital, £65,000 in £1 shares. Objects: to acquire the estates in 
Perak, Federated Malay States, known as the Sungei Landor Kubber 
Estate, and the Sungei Jong Rubber Estate; to adopt agreements (1) 
with Chenderiang Rubber and the Melantang Syndicate, and (2) with 
the Sungei Jong Rubber Oo. and the Melantang Syndicate ; and to 
carry on the business of growers of and dealers in rubber, guttapercha, 
tea, coffee, and other plants and natural produce, ete. Registered 
office: 138, Leadenhall-street, E.C. 

Premier Lighting and Engineering Co., Limited. — Registered 
May 19, Capital, £2,000 in 2,999 ordinary shares of £1 each and 
15 deferred;shares of 18. 4d. each. Objects: to adopt an agreement 


between W. О. Sharpe, W. C. Sharpe, jun., and H. C. Robottom, 
and to carry on the business of engine builders in accordance with the 
patents referred to in the said agreement, engineers, machinists, 
manufacturers of and dealers in sanitary, heating and lighting 
appliances, electricians, etc. Private company, Registered office : 
4, Lloyd's-avenue, Fenchurch.street, E.C. 


Liens Registered, etc. 


Cloveland and Durham Electric Power, Limited. —Issues on 
June 5 of £6.500 and on June 7 of £31,000 debentures, parts of series 
of which particulars have already been filed. 

Institution of Electrical Engineers — Mortgage and charge, 
dated June 1, to secure £26,000. charged on leasehold premises known 
as the Examination Hall, Thames-embankment, W.O. Holders: 
Economice Life Assurance Society. 

Mexican Light and Power Co, Limitod.—Particulars filed 
May 5. Capital, 12,C00,000 dol. in shares of 100 dol. each. Regis- 
tered in Canada on Sept. 15, 1902. British address, 51, Bishopsgate- 
street Within, E.C., where H. M. Hubbard and B. H. Binder are 
authorised to accept service. 

Aspley Motor and Engineering Co, Limited. —Particulars of 
£25.C00 debentures, created June 12, 1909, filed pursuant to 
Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount 
of the present issue being £10,000. Property charged: The company's 
undertaking and property, present and future. No trustees, 

Rhymney Valloy and General Electric Supply Co, Limited. 
Particulars of £1,259 debentures created Jan. 1, 1909, filed pursuant 
to Section 93 (3) of the Companies (Consolidation) Act, 1908, the 
amount of the present issue being £1,100. Property charged: the 
company's undertaking and property, present and future, including 
uncalled capital. No trustees, 

Manica Copper Development Co., Limited.—Trust deed, dated 
June 15, 1909, to secure £15,000 10 per cent. second mortgage 
debenture stock, charged on the company s assets, present and future, 
including uncalled capital, subject to £15,CO0 prior debentures. 
Trustees: G. R. Bonnard, 80, Coleman-street, E.C.; E. P. McClean, 
34, Sydenham-park, S. E.; and R. A. Dawbarn, Wierton, Sidcup. 

Works Construction Co, Limited.—Charge dated June 16, 
1909, to secure all moneys advanced up to £12,000, charged on the 
company's uncalled capital and 4,500 preference and 15,493 ordinary 
shares of £5 each in the Para Electric Railways and Lighting Co. 
Holders: Anglo-American Debenture Corporation, 20, Birchin-lane, 
E C.; R. Fleming, 2, Princes-street, E. C.; and J. G. White and Co., 
9, Cloak lane. E. OC. 


— — 


APPOINTMENTS VACANT. 


Motor Inspector to undertake duties of motor instructor, Bourne- 
mouth Corporation Tramways. Wages, 56s, per week. Applications 
to the General Manager. : 

Switohboard Attendant, Stockton-on-Tees Corporation. Wages, 
278. 6d. per week. Applications to Mr. J. J. Smith, borough 
tlectrical engineer. See advertisement in last issue. 

Superintendent for t ick and equipment, under general manager, 
Shanghai Tramways, Applications to the Shanghai Electric Con- 
struction Co., Limited, Basildon House, London, E.C. 

Engineer to take charge of the steam, elec'ric, ventilating, etc., 
plant at University College Hospital and Medical School, Gower- 
street, London, W C. Wages, £2. 16. per week and dinner daily. 
Applications to the Secretary by July 17. 

Postmasters.—Vacancies at Birkenhead, ealary £500 a year; 
Abingdon, salary £260 a year; Ellesmere, salary £170 а усаг; 
salaried sub-postmastership of Beeston, Nottingham, salary £160 а 
year. Applications to the office of the Postmaster-General. 

Electrical Instrument Teacher for one evening a week during 
the cession 1909-10 at the London County Council Shoreditch 
Technical Instituts, Pitfield-street, N. Salary, 7s. 6d. an attendance 
of about three houre. Applications, on official forms, tothe Education 
Officer, London County Council Education Offices, Victoria- 
embankment, W.C., by July 10. 

Chair of Engineering.—The Univers'ty Court of the University 
of St. Andrews invite applications for the professorship in engineering 
acd drawing in University College, Dundee, University of St. Andre» s 
Particulars as to emoluments, etc., obtainable from Mr. Andrew 
Bennett, secretary and registrar, the University, St. Andr.we, t» 
whom applications, etc., must be sent by July 10. 

Assistant Engineer.—The Municipal Oouncil invite applications 
for the position of assistant engineer. Age not above 25 years. 
Candidates must have been a:ticled to a civil engineer and possess 
& practical knowledge of municipal engineering in all its branches. 
Salary, Rs.4,500 per annum, and allowance Rs. 900 per annum— i.e., 
Ks 600 for a horse and Rs. 500 for a rickshaw. Applications, stating 
age, ete., must be addressed to the Chairman, Municipal Council, 
Columbo, by Aug. 15. Further particulars from Mr. HR. Skelton, 
municipal engineer, care of Crown Agents for the Colonies, Lond.n. 

Assistant Engineer for the Public Works Department of Southern 
Nigeria, for two tours esch of 12 months’ residential service, with 
possible extension. Age between 25 and 30 years. Salary, £500 n 
ye.r, rising to £400.  Fice single quarters provided at established 
stations. Free first-class passage out and home again on satisfactory 
termination of engagement, Candidates ehould have served their 
articles with a member or au associate member of the Institution of 
Civil Engineers, Applications, stating age, whether married or single, 
giving ‘ull particulars of experience, must Le seut to the Crown Agentg 
for the Colonies, Whitehall-gardens, London, S. W., by July 14. i 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


~ Under this heading we insert questions of a practical 
voharacter relating to central - station working, tramway 
‘undertakings, construction work, and electrical finance 
e For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
“answers to any problem should be sent within ten days 
"after the ваше has . The replies should deal 
“concisely with the pointe at issue, and should not exeeed 
about one thousand words in length. Discursive answers are 
“apt to be discarded, owing to the space they would occupy. 
We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


1,196. The magnets of some meters of the mercury motor type have 
become demagnetised to an extent which makes satisfactory 
adjustment of the meters impossible. Describe the process 
necessary for remagnetising them, and any other treatment 
necessary to ensure their tuture reliability. —F. B. H. 

1,197. If the maximum speed of an electrically-driven winding engine 
is given, show how the rate of acceleration and retardation may be 
arrived at in order to obtain the most efficient conditions of 
winding. How does this rate of acceleration compare with that 
of a steam-driven winding engine, and what is the maximum 
practicable rate !—Pom. 


ANSWERS. 


- Question №. 1,187.— What size of water-softening apparatus is most 


— т ~ 


suitable in the case of a battery of five Lancashire boilers, 28 ft. 
by 7 ft. 6 in., three of which will be constantly working on 
maximum (winter) loading, say between 500 kw. and 600 kw.? 
State disinterestedly, considering all circumstances, whether the 
apparatus will pay for itself in a plant of the above capacity, 


at present using canal water (small annual charge) chemically 
treated in feed tank. 


Answer to No. 1,187 (awarded 5s.).—A8 Economist 


gives no definite information as to the conditions under 
„ which the 600 К.т. is generated, whether running on 


vacuum or to atmosphere, etc, one can only give an 
approximate size for softener. Again, as the question 


reads, there is a "constant" load of 600 kw. presumably |. 
throughout the 24 hours, so that the softener must be 


capable of passing the full amount of feed water plus a 
margin for safety ; whereas if it was a peak load of 
600 kw., a much smaller softener would suffice if used in 
conjunction with a storage tank. Assuming a figure of 
30 Ib. of steam per kilowatt-hour, the softener must be 
capable of dealing with at least 2,000 gallons of water per 
hour. An automatic softener of this capacity with wood. 
wool filter and self-cleaning sand filter would cost between 
£150 and £250, exclusive of means for raising water to 
tanks. It is doubtful whether the present method of 
treating the water in the feed tank is successful, as there 
will be no means of adequately mixing the chemicals, and, 


as is probable, the pump suction takes from the bottom of 


the tank, thus passing a large proportion of the precipitate 
into the boilers. It would be interesting to know what 
amount of scale is produced in the boilers at present, as 
upon this depends the economy to be derived by installing 
a more elaborate apparatus. 
The Масы costs will depend upon the hardness of the 
water used. If only calcium carbonate is to be removed 


lime only is required, but if calcium sulphate is present an 
' "alkali will be needed as well. 


The cost of the chemicals 
will be somewhat as follows, with quicklime at 208. per ton 
and alkali at £4 per ton: with an initial hardness of 
16 deg., about ‘5d. per 1,000 gallons; with a hardness of 


60 deg., about 4°5d. per 1,000 gallons. The actual upkeep 
of the plant is very little: it will need a thorough scraping 


and two coats of paint once a year; the wood-wool filter 
will need replacing from two to six times a year, accordin 
‚ to the hardness of the water ; and if tbe sand filter is fitte 


with a self-cleaning steam injector, this will run for several 
years without renewal. In practice, the hardness can be 
reduced to and kept at about 4 deg. without any undue 
attention, and at this figure the boilers may be run con- 
tinuously without any sign of scale. i Ж 
Without knowing the actual details of the case in 
question, it is impossible to give definite figures as to 
capital and working costs; but “Economist” may rest 
assured that the cost of the plant will be saved by the 
reduction in the costs of boiler cleaning in. & very short 
time, compared to the life of the plant.—J. A. W. 


Answer to No. 1,187 (awarded 6&s.).—The amount of 
water required per hour for а load of 600 kw., taking as 
an average 35 lb. per kilowatt-hour, would be 21,000 lb.; 
allow for emergency, вау, 5,000 Ib per hour—total required 
per hour 26,000 lb. A convenient size of softening plant 
to install for such a case would be one of 3,000 gallons per 
hour capacity, which would allow for future load D, 
a plant, that is to say, which would be capable of softening 
3,000 gallons per hour continuously down to 3 deg: hardness. 
A conerete case may show that water softening i$ a paying 
investment, though the writer believes that even if. the 
annual cost i$ greater it is always advisable to install water- 
treating plant. The boiler is the last place in which water 
treatment should take place. = = > 

E Present cost of chemicals per annum, £25 ; coat of 
scaling boilers, £20—total, £45. ; 

(b) Using water-treating plant: oost of softening plant, 
3,000 gallons per hour, erected complete, including piping, 
eto., £300; annual charges, £24; scaling charges at half 
present cost, £10 ; cost of reagents at 1d. per 1,000 gallons 
for treating 5,500,000 gallons, £6—total annual cost; £40 ; 
showing a saving of £5 by installing a softener, which 
would probably be increased, as the scaling charges would 
be decreased by more than half. This estimate is based on 
a plant for softening a water of about 9 deg. hardness, the 
cost of lime and soda ash being taken as £1 and £5 per 
ton respectively. There is also to be taken into account the 
gain in efficiency due to the cleanliness of the boilers and 
the pure feed water. Even if the cost of softening exceeded 
the previous cost when no softener was used, the fact that 
pure water is used, and the consequent longer hours of 
steaming before the boilers need opening out, constitute 
advantages which are well worth the slight extra cost, not 
forgetting the decreased wear and tear of the boilers under 
the better conditions.—T. H. J. ЗЕ. i 
Question No. -1,189.—It has been decided to install an electrically- 

driven lift in an hotel in British Oolumbia. Electricity is supplied at 
about 400 volts, three-phase (fonr-wire), 50 to 75 cyeles. Give the 
relative advantages and disadvantages of driving by (a) repulsion 
motor or, if preferred, by induction motor; (Y) direot-current 
motor per motor-generator set. A quick start is favoured. 


Assume a five-storey building. Capital outlay- need not be 
discussed. i is 


Answer to No. 1,188 (awarded 5s.).—We wil consider in 
order the relative advantages and disadvantages of (a) the 
repulsion motor; (b) the induction motor; (c) the motor- 
generator set and direct-current motor. 
Briefly, the repulsion motor is a type of single-phase 
alternating-current commutator motor, possessing distinct 
primary and secondary circuits, which have no electrical 
connection with each other. The primary or stator circuit 
is similar in construction to that of a single-phase induction 
motor, and consists in its simplest form of a laminated 
electromagnet excited by means of the single-phase 
alternating current supplied, and which produces « simple 
alternating magnetic field. The secondary or rotor circuit 
is similar to.the armature of a direct-current machine, and 


E 


is fitted with a commutator upon which press brushes, 


these brushes being connected together or. short-circuited. 
It is seen, therefore, that the repulsion motor requires a 
supply of single-phase alternating current, this being easily 
obtainable from the three-phase system supplied. In 
operation. the repulsion. motor possesses many of the 
properties of the series-wound direct current motor, its 
characteristics and advantages being: (1) maximum torque 
at starting; (2) increased torque with increase of current 
and decrease of speed; (3) comparatively constant 
efficiency through a wide range of speed. These points 
are well brought out in the curves shown, which 
are for a 60-h.p. 25-~ 500-volt machine. The repulsion 
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motor is, in fact, admirably adapted for acceleration work, 
the efficiency being higher than in the direct current 
motor, due to the possibility of obtaining fractional 
E.M.F.'s with alternating currents, without increasing the 
dead resistance losses as with the direct-current system of 
control. The greatest disadvan of the repulsion motor 
is the sparking at the short-circuited brushes, and this is 
somewhat excessive at low speeds on account of the greater 
current in the short-circuited coils. The tendency to heat 
and spark is, therefore, rather a serious matter. The 
curves shown (taken from a paper read by Mr. W. I. 
Slichter before the American Institute of Electrical 
Engineers) are for a 25-~ machine, but would be equally 
adaptable to a 50- ~ or 75- ~ machine, provided the stator 
was built with a correspondingly increased number of 
stator poles. 

(6) The only suitable method of using an induction 
motor for lift work is by arranging for the introduction of 
variable resistances into the rotor circuit. A three-phase 
slip-ring motor is used, with the slip-rings connected 
either to a water resistance or to an ordinary grid 
resistance. The speed can thus be controlled over a wide 
range of speed, but with a serious loss of efficiency, for, 
roughly, the efficiency of an alternating-current slip-ring 
motor decreases in the same proportion as the speed 
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decreases. Briefly, the advantages of the motor are: (1) 
high starting torque, and consequently good acceleration ; 
(2) inerease of torque, with increase of current and decrease 
of speed ; (3) easy control of speed. The La e да are : 
(1) excessive resistance losses ; (2) comparatively low but 
constant efficiency over a wide range of s ; (3) low 
эш factor at start, probably in the nature of 60 per 
cen 

(c) The case for the motor-generator set is well known. 
If direct current is available for generator excitation, the 
most efficient method is to install a three-phase squirrel- 
cage induction motor, rigidly coupled to a separately 
excited direct-current generator. e current from this 
generator is used for driving а series-wound direct-current 
motor connected to the lift. The excitation of the generator 
being adjustable, the terminal voltage of the direct-current 
series motor can be varied over a wide range, and thus the 
motor can be operated very economically at all speeds, 
The advantages of this system are: (1) easy control of 
speed ; (2) very efficient working ; (3) high starting torque, 
and therefore high acceleration ; (4) increased torque, with 
increase of current and decrease of spééd ; (5) high power 
factor for alternating system. The disadvantages are : 
(1) increased capital cost owing to the three units being 


needed for the generator. 

It might be advantageous, however, to have a compound- 
wound direct-current generator, and so have a constant 
voltage on the series motor terminals. The control of thia 
motor would then be effected by means of a variable 
resistance connected in series with the motor armature. 
This would decrease the efficiency of the combination 
‘owing to the resistance losses in the controller, but, on the 
other hand, no direct current would be needed for generator 
excitation.—S. G. W. 


Answer to No. 1,188 (awarded 5s.), — There is no 
doubt that direct-current motors are far preferable for lift 
service where direct-current and alternating-current supplies 
are equally available, and even in such cases as the present, 
where the use of direct-current motors involves the installa- 
tion of a motor-generator or rotary converter, the writer is 
of the opinion that the extra capital expense is well 
justified by the results attained. In this instance, where 
capital cost is apparently no object, the direct-current 
installation should certainly be employed, a more flexible, 
reliable, and efficient service being obtained. To justify 
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this statement, let the general requirements of lift motors be 
first considered : these machines must start and run quietly 
under all loade, their speed must be practically constant 
under all conditions, a rapid acceleration must be possible, 
and the motor must have a high overload capacity. The 
gearing employed must be efficient and noiseless, and it ie 
now usual to employ a steel worm gearing into a phosphor- 
bronze wheel, this enabling the use of a light high-speed 
motor and maintaining high efficiency of speed reduction 
(80 to 90 per cent. or over). With regard to noise of 
running and general mechanical robustness, there is little 
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Fic. 2. 
required instead of only one; (2) direct-current excitation | to choose between alternating-current and direct-current 


motors, the advantage resting with the direct-current motor 
on the first point and with the alternating-eurrent motor on 
the second. The mechanical advantages possessed by 
alternating-current machines are now very slight, since 
wound rotors are practically essential in lift service to 
obtain the starting tofque required, and with the use of 
slip-rings or a commutator (if a commutating machine be 
adopted) all advantages of the alternating-current machine 
from the mechanical point of view disappear. It is shown 
below that the electrical and efficiency characteristics of 
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alternating-eurrent motors are very unfavourable to the 
application of these machines to hoisting service. It is well 
knownthatan alternating-current motor of given horse power 
is more costly and heavier than the direct-ourrent machine 
of similar capacity and gn efficiency. The advantages of 
alternating current which frequently determine its adop- 
tion—viz , ease of transformation and efficiency of trane- 
mission at high voltage—do not apply here. The 
switehgear required by an alternating - current plant 
is more costly and complex, and hence more liable 
to derangement than is that of a direct - current 
installation. Bearing in mind the necessary complexity of 
auy efficient lift motor controller connections (see Fig. 1), 
any addition to this without substantial added advantages 
ia to be deprecated. Whichever type of motor be 
employed, the cage should be counterbalanced by a weight 
equal to the total deadweight of the moving system on 
the onge side + average live load, so that the motor 
installed has only to be of sufficient capacity to deal 
with the frictional resistance + a small net load, which 
may be positive or negative. In most cases the motor 
will generate current under certain conditions of load 
and direction of motion (dependiog on the net load), 
the operation being thus regenerative to a certain extent, 
and the running costs still further reduced. This regenera- 


BPO CURRENT 
Fro. 3. 


tive action is best taken advantage of by a direct- current 
motor, which, in the same way, are best suited to electric 
braking, which forms the most satisfactory means of 
retardation. Iron-clad enclosed construction is best for 
lift motors, especially as these machines are frequently 
placed in rather inaccessible positions at the top of the lift 
shaft, and exposed to dast, dirt, damp, and indifferent 
attention. Open motors are frequently preferred in 
America, mainly en grounds of cheapness. In any case 
high mechanical and electrical factors of safety must be 

wed, and the rating of the motor should be based on 
similar assumptions to those governing traction motor 
rating. Enclosure of a motor may be taken to reduce its 
rating by 70 per cent. 

Efficiency — The efficiency of alternating-ourrent motors 


is in general, appreciably less than that of direct-current 


machines of equivalent. design in other respects. This is 
well shown by the eurves of Fig. 2, plotted from Gold- 
schmidt’s data, and including Geipel’s curve for the average 
efficiency of electric motors аз a whole. То this data and 
for reference below may be added the facts that the 


efficiency of alternating -current commutator motors of 


50 h.p. on 50 ~ supply, and running at 750 r.p.m., is about 
72 per cent, while the efficiency of rotary converters rises 
to 94 to 95 per cent. on load. The curve for the 


efficiency of motor-generator sets іє based on the assump- 
tion of efficiencies practically equal to the square of the 
efficiencies of direet-eurrent machines. Then, assuming a 
10-owt. load and a winding speed of 200 ft. per minute, the 
10 x 112 x 200 68 
— 22 9 
. $3,000 
or, say, 10 h.p. to 12 h.p, to allow for acceleration, over- 
load, eto. Oa this basis, and using a motor. generator and 
direct-current lift motor, the over-all electrical efficiency 
would be about 755 x 87=65°8 per cent.; while with a 
rotary converter the corresponding efficiency would be 
‘95 х ‘87 = 82:8 per cent. The efficiency of а three-phase 
induction motor would be about 88 per eent., while that 
of a one-phase machine would be about 84 per cent. (such a 
motor could be used for this system, the unbalancing of the 
three-phase system not being important owing to the use 
of a fourth-wire retary). Ап alternating-current ocom- 
mutator motor, while being equally unsuitable from other 
points of view, would have an ¢fficiency of only about 
72 per cent. In spite of the apparently low efficiency of 
the direct-carrent installation in this case, such is to be 
preferred on account of the much greater simplicity and 
reliability of the apparatus required, and the superior 


horse-power of motor required would be 


characteristics of direct-current motors for hoisting pur- 
poses. Again, the motor-generator, once its i ion 
had been decided on, would probably be made of such 
capacity as to enable it to supply all other motors used in 
the hotel, and also the lighting load. This would greatly 
improve ite load factor, would permit of the use of direst- 
current motors in all applications, and would favour the 
use of motallic-filament lamps, these being very unsatis- 
factory on alternating-current circuite. 
Characteristic Curves —Lift motors must be capable of 
exerting a high starting torque to give rapid eration, 
and once full speed is attained it must be constant till 
retardation is desired. Of the three classes of direot-current 
motors, series-wound machines are not suitable ; they have 
& high starting torque, but would run away with the lift 
after the first aoceleration was complete. Shunt motors 
and oompoand motors are, however, both used, the latter 
being preferable, but the former being often installed on 
account of the simpler control gear required. If a shunt 
motor be employed, it should have a very strong field to 
enable high starting torque and subsequent speed variation 
over a wide range by field resistance alone. Thus, in a 
particular case the motor speed could be varied from 
400 r.p.m. to 750 r.p.m. by field regulation alone, and the 
speed regulation possible on the Central London Railway's 


action of such devices, the system is clearly inefficient, and 
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shunt lift motors by field regulation is shown in Fig 3. If 
& compound motor be used, a high starting torque and sub- 
sequent constant speed is naturally obtained, and it is 
asval in euch cases to short-circuit the series winding of 
such a motor once the machine is up to full speed. This is 
effected as in Fig. 1. Direct-current lift motors in general 
are of the four-pole iron-elad type with laminated pole tips, 
and field run at a high saturation to keep down the effecte 
of magnetic inertia and enable a rapid build up of field on 
starting. Electric braking is. very conveniently performed 
when direct-current motors are used (see Fig. 1) The 
peculiar conditions of service of lift motors—alternately 
motoring and generating—are shown in Fig. 4, which 
represents the average conditions in many hotel lifta. 
Where alternating-current motors are employed, the 
difficulty i8 at once incurred that these machines as a class 
have very poor starting torques. It is true that many new 
types of alternating-current motors have recently been 
invented which overcome this objection to a greater or 
less extent, but most of these machines are still in the 
experimental stage, and few, if any, can be considered 
really standard machines suitable for the rough usage of 
lift service. A crude system in use in many factories 
consists in keeping an induction motor always running at 
the top or bottom of the lift shaft, and throwing the lift 
winding drum into gear forwards or backwards, as may be 
uired, through friction clutches. Apart from the noisy 


the enérgy consumed is from two to five times that 
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required by a direct-coupled motor which is only run 
during the use of the lift. Alternatively to this wasteful 
system we may employ an ordinary three-phase induction 
motor using a wound rotor with variable series resistance 
to improve the starting torque available, but even then the 
performance obtained is unsatisfactory and the switchgear 
complicated. If а squirrel-cage induction motor be used, 
the conditions as to starting torque are much worse: 
switching the machine straight on to the line volts, 


3 „ full-load current will flow, but will only produce about 


the full-load torque. 


+. л 


is then gradually cut out, finally leaving the rotor phases 
dead shorted ; in this condition the effect of the short- 


Using an auto-transformer to limit 
the current rush on starting, the torque obtained 
= 25 — 30 per cent. full-load torque, while the current 
= 1 – 1] x normal. Needless to say, synchronous motors 
are quite inapplicable to liftwork. Turning, in conclusion, 
to one-phase motors, large starting torques with moderate 
current flow can be obtained by repulsion motors, but 
unless these are “compensated ” or converted to induction 


. motors, when up to speed they will race like direct-current 


series machines, there being no limiting or synchronous 


speed. 


Many tepulsion-induction motors are subject to the dis- 
advantage that heavy current rushes flow momentarily on 
:eonvérting from repulsion to induction operation. This 
objection may bé overcome by fitting the rotor with com. 


. mutator and slip-rings, and, after running up to speed, 


shorting the latter through a considerable resistance, which 


starting apparatus. 


circuited commutator brushes, initially responsible for the 
“repulsion " action, is merely that of an additional short- 
circuit on the rotor. ( 
motor ав а pure repulsion, pure induction, and combined 
machine are shown in Fig. 5, the improved torque durin 

the accelerating period being dne to the temporary repul- 
sion connections. 
altering the direction of the brush lead, it is preferable to 
use a three-phase stator winding, terminals 1 and 8 being 
used for forward and 3 and 2 for backward operation. 
The whole motor control is then effected electrically, and 
the necessity for mechanical operation of the brush gear 
is avoided. The Fynn alternating-current commutating 
motor—a compensated machine—can be d cy Aa for lift 
service. In Fig. 6 S, is only connected in DD n } 

reaches the last stop of S,; the motor charaoteristio is, 
therefore, simply series on ail other stops of S, If S, be 
“in” throughout, speed variation is obtained, even on no 
load, by moving back the controller arm. The speed of 
the motor now falls with increased load and the more 
rapidly the move of S, in circuit (cf., the action of a shunt 
motor with weak field). 
ment is dearly bought, the efficiency and power factor 
being only about 66 per cent. le fo 
lift service and high-frequency circuits. The machine is 
free from racing tendencies and requires no accessory 


The characteristic curves of auch a 


Instead of reversing such a machine by 


when H 


Speed regulation by this arrange- 


Such & motor is suitable for 


$ 


E 
one 
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With normal line volts the starting 


=4x normal. The machine is equally suitable for 


Operating with series characteristic or as a constant- 


speed motor. 

As bydraulic lifts are the only ones at all likely to 
compete with electrically-operated sets in this connection, it 
may be pointed out that the advantages of the electric ty pe 
include easy transmission of power to any out-of-the-way 
spot in which the motor may have to bə placed, quiet 
operation, and higher efficiency and quicker service than is 
possible with hydraulic lifts. Though the hydraulic lift 
costs from 25 to 50 per cent. less than the corresponding 
electric equipment in the first place, yet the working 
efficiency is 5 to 6 per cent. lower, and in a particular case 
in which a five-passenger lift made 100 lifts a day at 
150 ft. per minute over a height of 50 ft. the annual ccsts 
of hydraulic and electric operation were : 


High-pressure Direct - current 


hydraulic. electric. 
Capital css... 8 2200 £320 
Interest and depreciation at 10 per cent... £20  ....4...... £32 
Working cost. . . . . . . . . . . . ͥ *40 ...... 9 TO 


£60 £42 

* 2s. 10d. per 1,000 gallons. t At 2d. per B. T. U. 
Saving in favour of electric operation = £18 per annum 

= 30 per cent. of cost of hydraulic working —WREN. | 


[Other replies to Question No. 1,188 will be given in our 
noxt issue, —Ep., E. B.] EE 
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TO CORRESPONDENTS. 
All communications intended for the Editor should be addressed 
C. Н. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 
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Companies’ Stock and Share 
Dist oes ede es eve epo 51 


NATIONAL ELECTRICAL MANUFACTURERS' 
| ASSOCIATION. 


The secretary of the above association has furnished us 
with the following information: At a largely attended 
meeting of electrical manufacturers of the United Kingdom 
held on Thursday, July 1, 1909, at the Hotel Cecil, it was 
unanimously resolved that the action of the National Elec 
trical Manufacturers’ Association in their negotiations with 
the Electrical Contractors’ Association regarding the pro- 
posed agreement to give special terms to the members of 
that association be endorsed and that the terms set out in 
the official journal of the Electrical Contractors’ Asaociation, 
.April, 1909, could not be entertained.” We are given to 
understand that the meeting was not confined to members 
of the association, manufacturers being invited regardless 
whether they were members or not. 


INSTITUTION OF MINING ELECTRICAL 
a ENGINEERS. 


4 


A meeting, under the auspices of the Institution of Mining 
Electrical Engineers, was held on Saturday evening in the 
Institute of Engineers and Shipbuilders, at Elmbank-street, 
Glasgow, for the purpose of forming a branch for Scotland. 

Mr. J. Glynn Williams, the secretary, in explaining the 
‘purposes of the institution, said it had been founded for the 
advancement of technical knowledge relating to the applications 
of electricity in mining, to extend the experience and increase 
the efficiency of those engaged in such applications, and 
generally to form a meeting-point for a rapidly growing but 
hitherto unorganised section of electrical engineers and 
craftsmen. | 

For the Glasgow branch, Mr. J. E. Sayers, 157, West George- 
Street, was appointed acting local secretary. 


PERSONAL. 


Mr. H. F. Foster has resigned his position as resident engineer to 
the Epsom Council. 


The Wednesbury Town Council have decided to increase the salary 
of Mr. W. Fennell, electrical engineer, from £200 to £225 per annum, 


The Aberdeen Town Council have agreed to increase the salarv of 
Mr. R. 8. Pilcher, tramway manager, by £100, extending over three 
years. | 

Mr. W. Hockley, the resident engineer of the electric light 
installat'on at Friuton-on-Sea, has been elected an associate member 
of the Institution of Electrical Engineers. 

The Marylebone Borough Council have appointed Mr. H. H. 
Holmes, of the West Ham Electricity (Sales) Department to the 
position of sales manager in the Borough Council's electricity 
department. 

Mr. J. R. S. Barkshire, late station supervisor at H.M. Dockyard, 
Devonport, has been appointed resident supervisor-in-charge of the 
electric light and power installation at the Royal Naval Ordnance 
Depot, Bull Point. | 

On Saturday, June 26, the mains and public lighting staff of the 
St. Pancras Borough Council electricity undertaking celebrated their 
fifteenth annual staff outing and dinner at Bournemouth, and a very 
pleasant time was spent. 

Mr. A. H. Seabrcok, late borough electrical engineer at West Ham, 
has been the recipient of a gold watchchain from the staff and 
employés at the Canning Town generating station, on the occasion of 
his leaving to take up his duties as electrical engineer and manager 
at Marylebone Mr. Lloyd-Jones made the presentation. 

The council of the Royal Society of Arts attended at Marlborough 
House on Wednesday morning last, when his Royal Highness the 
Prince of Wales. president of the societv, presented ita Albert medal 
to Sir Andrew Noble, Bart, K.C.B., D. Se, D. C. L., F.R S., in recog- 
nition of bis long-continued and valuable researches into the nature 
and action of explosives, which have resulted in the great develop- 
ment and improvement of modern ordnance.” 

On Saturday, July 3, the employés of the British Electric Calibrated 
Fuse Co., Harpenden, the fuse specialists, went for their fourth annual 
onting to Brighton. After the dinner in the evening at the Clifton Hotel 
the usual toasts were proposed, and Mr. Weekes, the general manager, 
in his speech stated that the progress of the firm during the last year 
had bcen entirely satisfactory. Although trade was supposed to be 
bad in the electrical profession, the firm had succeeded in keeping up 
their record of beating hy a very big margin the turnover of the year 
before, This has been done every year since tho start of the firm. 


LEGAL INTELLIGENCE. 


OVERTIME AND ELECTRICAL WORK. 


In the City of London Court last weck, before Judge Rentoul, К.О,, 
a claim was made by Mr. J. J. Roche, trading as J. J. Roche and Co., 
83, Queen Victoria-street, Е С, electrical engineers, to rezover the 
sum of £3. 68. 6d. against the London Electrobus Oo., Whitehall 
House, Charing Cross, for electrical engineering work done. Mr. 
Aldis, plaintit s solicitor, said that the claim was for the differ: nce 
between ordinary time and overtime, In October the plaintitf was 
instructed by an insurance company to do certain work to the d. fen- 
dant's motor-generator. While that was being done the defendant's 
manager, Trehern, saw plaintiff's workmen and instructed them to 
work overtime, as he was anxious to get the work done immediately. 
The ordinary time had been paid by the insurance company, and the 
plaintiff now claimed for the overtime. Plaintiff said that the 
defendants were afraid that some of their omnibuses would be stopped 
if the work was not done at once. They worked all day Sunday and 
all night to do it. No date of finishing the work was agreed to. 
From 6 p.m. to 10 p.m. they paid their men time and a quaiter, and 
from 10 p.m. during the night time and a half. Part of the claim 
was for work involving the employment of a sub-contractor. Mr. 
S. G. Trehern, defendant's manager, said that the plaintiffs were 
employed originally by the British Eogine, Boiler. and Electrical 
Insurance Co. He had only agreed to pay the plaintitfs overtime 
it the work was finished by а particular Monday, and that was not 
dene. Judge Rentoul, K.C., found for the plaiatitl for the amount 
claimed, with costs. 925 


COMPANIES’ MEETINGS ANO REPORTS, 


ANGLO-ARGENTINE TRAMWAYS. 


An extraordinary general meetiog of this Company was held on 
Wodnesday last, Mr. J. B. Concanon (chairman of the Company) pre- 
si iiug. 

Tas CHAIRMAN explained that the meeting had been called for the 
purpose of passing a resolution approving of the new regulations and 
articles of association of the Company. One of the articles gave the 
Company power to pay а commission of not exceeding 20 per cent. on 
any shares which they might offer for subscription. This was 
equivalent to issuing shares at a discount. Having in view the fact 
that they would probably find it necessary, owing to capital require- 
menta, to offer within the next 12 months or so some portion of the 
unisaued 160,000 of £5 per cent. cumulative shares which were now 
first preference, and, as the equivalent market value of the shares 
ranking pari passu with them was at present about £4. 12s, 6d., 
they might have to adopt this policy. Under the new articles the 
number of directors had been fixed at 14, which was an increayy of two, 
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and the fees payable to the Board’ had been raised to £9,000 per 
annum, or an increase of £3,000 per annum. Не reminded the share- 
holders that as from the Ist inst. the old 6 per cent. cumulative 
first preference shares of £5 each had been converted into 44 per 
cent, debentures, and that the holder of each old 10 per cent. cumula- 
tive second preference share of £5 became entitled to two new 5 per 
cent. cumulative first preference shares of £5 each, and that the old 
B per cent. cumulative third preference shares had become 5 per cent. 
cumulative preference shares. Those conversions necessitat.d the 
filling up of about 7,000 new certificates, which were now being pre- 
pared, and would be ready on the 19th inst. In conclusion, the 
chairman moved: ''That the regulations contsined in the printed 
articles of association submitted to this meeting (a copy of which has, 
for the purpose of identification, been signed hy th^ chairman) be and 
the same are hereby adopted as the regulations of the Company to the 
exclusion of and in substitution for all existing regulations,” 

Mr. C. Н. SAN ORD seconded the resolution, which was agreed to 
unanimously. 


ELECTRIC AND GENERAL INVESTMENT. 


The ordinary general nieeting of this Company was held on Wednos- 
day last, under the presidency of Mr. J. B. Braithwaite. 

In moving the adoption of the report, the CHAIRMAN said that the 
past year had been a year of comparative stagnation in electrical 
business, and therefore that Company had not bad the opportunities 
which it had had in former years of employing its se to the 
extent which it would have liked. They had considerably reduced 
their liabilities during the year, however. The profit for the year had 
amounted to £11,566, against £7,889, or very nearly £4,000 more, 
which was an increase of about 40 per cent. The directors proposed 
to pay the preference dividend, and they would then be left with a 
balance of profit to carry down of £4,095, against only £568 last 
year, so that there was a net improvement of about £3,500. That 
sum represented about 15 per cent. of the amount of capital paid up 
upon the ordinary shares, but looking at the continued depression in 
many of the electrical securities which were held by that Company he 
believed that the directors would have the support of the sbare- 
holders in their proposal to transfer that amount to the oontingency 
fund, which was a reserve against depreciation in the market value 
of their securities, If the market improved later on that contingency 
fund might be drawn upon, if necessary, for dividend purposes, pro- 
viding, of course, that the value of their investments in the market 
stood ata price which was equal to or in excess of the cost at which 
they were taken in the books. As regarded the current year, it was 
a little early to say much, as they only commenced on June 1, but 
looking all round the market he felt that on the whole he could 
say that there were indications of a slight improvement in business, 
and in all probability they would be able to present better results 
when he next had the pleasure of meeting them. 

After some discussion the report was adopted. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Bexhill. —In a short time the streets of the town will be entirely 
lighted by electricity, the Council having decided to abolish the 
remaining gas lamps. 

Bedford.—There was a net loss of £369 on the working of the 
Corporation's electricity undertaking last year, mainly attributed to 
the use of new metallic-filament lamps, 

Halifax.—The Tramways Committee are asking the Council to 
instruct the gasworks and electrical engineers to submit a joint report 
on the question of prices of gas and electricity for lighting and power 
purposes, 

Lanchester.—The Board of Guardians have given the Assessment 
Committee authority to defend an appeal at quarter sessions by the 
Cleveland and Durham Electric Power Co. against the assessment of 
their property and plant. 

Notting Hill Electrio Lighting Co.—The Board have declared an 
interim dividend of 3 per cent. and a bonus of 1 per cent. on the 
ordinary preference shares, and an interim dividend of 3 per cent. on 
the ordinary shares for the past half-year. 

Cuockfield.—At the last meeting of the Urban District Council 
notice was received from the Haywards Heath Electric Supply Co. 
of their intention to apply for a provisional order to authorise them 
to supply electrical energy within the district. 

Sheffield.— Mr. 8. E. Fedden, the city electrical engineer, has 
stated that the electric lighting revenue of the Corporation has fallen 
£4.000 owing to metallic-filament lamps, although only a small 
percentage of the lamps in use have been converted. 

Leek.—The Urban District Council have decided to pay the sum 
of £1 per annum to the North Staffordshire Railway Co. as wayleave 
in respect of carrying the cable over the railway biidge at Leek 
Station, also to increase the insurance of the works from £3,000 to 
£6,790. 

Wood Green.—The Urhan District Council have decided to apply 
for sanction to borrow £51,150 for the purposes of obtaining a bulk 
supply of electricity and distributing it to consumers. Five years 
ago the Council asked the Local Government Board for a loan of 
£40.000 to generate and supply electric light, but at that time the 
Board refused the application. 

Darlington.—The Electricity Committee have been empowered to 
extend the lighting mains along certain new streets on the West 
Lodge Estate, according to the plan and estimate submitted by the 


engineer, also to extend the mains to Messrs. G. Denham and Son’s 
works, subject to a guarantee of a minimum income of £20 per 
annnm, Sanction is to be sought by the Council to the borrowing of 
£700 for the purchass of new meters. 

Jerusalem. — The success of electrical enterprise in lighting and 
traction in cities of the East is reported t^ the Depertment of Oom- 
merce at Washington by various consule. Damascus already hes its 
electric tramway system, and the streets of the city are now lighted 
with 1,000 electric lamps. A scheme is under consideration for suo- 
plying Jerusalem with electricity for light and power, and for the 
construction of an electric tramway betweon that city and Jail». 

Duwdee.—The erection of the machinery and plant at the new 
station at Stannergate having now for some time been completed, a 
start was made last week tosupply a large jute mill in the town, the 
Corporation being under agreement to supply by July 1. Operations in 
this direction have, however, been greatly curtailed owing to the city 
architect's department, which is responsible for the erection of the 
buildings, being much behind time in completing its part of the work, 

Longton.—The output of gas from the Corporat/on works for the 
four weeks ended June 17 showed an inerease of 175,000 cubic fect 
compared with the corresponding period of the previous year. The 
number of units of electricity generated was 21,134, against 16 153 
for the corresponding period of the previous year, being an increase of 
30 percent. During the past four weeks 75 additional lamps have 
been fixed. The general manager submitted to the committee a 
schedule of prices and particulars from various makers of engines 
and dynamos, two of which were selected for further inquiry, and 
the matter left in the hands of the chairman, vice-chsirman, and 
manager, 


National Telephone Co.—The directors at their meeting resolved, 
subject to final audit, to recommend at the forthcoming general 
meeting of shareholders the following dividends for the half-year 
ending June 50, 1909, after payment of the dividends on the preference 
shares: at the rate of 6 per cent. per annum on the preferred stock, at 
the rate of 6 per cent. per annum on the deferred stock, less income 
tax in all cases, carrying £150,000 to reserve and about £11,000 
forward. The transfer books of the company will be closed from the 
9th to the 22nd inst., both days inclusive, and the dividend warranta 
will be posted on the latter date. 


Haslingden.—In connection with the application to the Rawten- 
stall Corporation to supply tho Haslingden workhouse with eloctricity, 
the Guardians have received a letter from the Rawtenstall Oorpora- 
tion, stating that they are prepared to supply the Board with 
electricity for lighting purposes at a flat rate of 3d. per unit, subject 
toa five years agreement. They are also prepared to suppiy the 
Bosrd with electricity for power purposes at the rate of 1d. per unit, 
subject to a five years’ agreement—the Corporation to lay and main- 
tain the necessary cables to the workhouse and new infirmary at their 
own expense, After discussion, it has been resolved unanimously to 
accept the terms offered. 


Hanley.—At the last meeting of the Electricity Committee the 
engineer reported that in the month of April there had been connected 
six new lighting consumers taking 127 lamps, that extensions had 
been made on the premises of four consumera, equivalent to 71 lamps, 
and that two new and two extensions of power consumers had been 
coupled to the mains, equivalent to 35,573 lampe, and one new 
heating consumer, equivalent to 30 lampe, had been connected. The 
electrical engineer also presented a summary of the accounts for the 
March quarter, from which it appeared that the units sold exceeded 
by 34,667 the quantity disposed of in the corresponding period of 
1908, the actual receipts showing an increase of £115. 12s. 9d. 


Hastings.—The Electricity Committee have had before them a 
report from the borough electrical engineer intimating that he had 
recently gone carefully into the question of laying a high-tension main 
from the electricity works through Devonahire-road, Oornwallis- 
gardens, Prospect-place, and St. Margaret’s-road to the existing sub- 
station in Shepherd-street, which would enable fully 100 per cent. 
more consumers than there were at present in the St. Leonards distriot 
to be supplied. He estimated the cost of the suggested new main and 
laying at £1,100. The committee recommended that the work be 
carried out, and that application be made to the Local Government 
Board for sanction to the borrowing of the estimated cost, to whioh 
course the Council have agrecd. 


YXork.— Alderman Meyer, in moving the adoption of the report of 
the Electricity Committee at the City Council meeting, pointed out 
that further money would be required for the cables of the new 
tramways, and to enable the electrical supply to be continued and 
extended to districts as required. The committee believed that the 
borrowing of further capital was necessary and commercially justifiable, 
Councillor Clarke seconded. Councillor Sessions asked Alderman 
Meyer to give the Council an assurance that the money would not be 
spent until the loan was granted, as they had got into hot water cver 
that before. Alderman Meyer said that the Council might be perfectly 
easy about that. He then formally moved that the committee be 
empowered to apply to the Local Government Board for sanction to 
borrow £2,510. Councillor Clarke seconded, and it was carried. 


Derby.—The Electric Lighting Committee have arranged with the 
Chloride Electrical Storage Co. to renew the tramway battery and to 
maintain it for 10 years upon the following terms—viz : the Oorpora- 
tion to pay the sum of £100 down and &1С0 per annum for six years; 
the Corporation to pay the sum of £70 during each of the 10 years, 
the company guaranteeing the battery to be in proper condition at 
the end of that period. Arrangements have been made to extend the 
mains to Glads'one-street, to the premises of Messrs. Heslam's 
Foundry Оо. in City-road, and to the premises of Messrs. E. J. Axe 
and Co. in Bridge-street. The Council is recommended to apply for 
& provisional order extending the limits of supply of electricity to the 
following parishee—viz., Littleover, Markeaton, Darley Abbey, 
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Breeden, Ohaddesden, Alvaston and Boulton, Normanton and Sinfin 
оог. 

Burnley.—The letting of a tender for the installation of electric 
lights in the new technical school excited considerable discussion at 
the monthly meeting of the Town Council. The quotation of £1,425 
from а local firm of electrical engineers was accepted. Mr. Dan Irving 
during the consideration of the minutes of the Education Committee 
asked for an explanation as to why this particular contract had 
been accepted when there were several contracts lower. He also 
sought an explanation as to why the amount of the tender accepted 
was less than the amount of the original tender. Mr. 8. Thornber 
and Alderman Keighley explained that the committee considered care- 
fully the whole of the tenders before accepting the one in question. 
It would be unwise, they thought to give a small firm a large contract. 
Mr. Н, Lees moved that the item be referred back, and Mr. Dan 
Irving seconded, but the amendment was defeated by an overwhelming 
majority. 

Keighley.—At the last meeting of the Town Council the town 
olerk announced the receipt of a letter from the Local Government 
Board with reference to the application of the Corporation for borrow- 
ing ротата for electricity extensions. The communication stated that 
the Board had decided to comply with the Oorporation’s application 
to far as it related to the sums of £2,110, £240, and £600 for 
pres ctive expenditure on mains, services, and motors respectively. 

he Board also assented to the allocation of the unexpended balance, 
amounting to £1,199. 6e. 5d. of loans previously sanctioned. The 
letter also referred to the proposals of the Town Council for the 
installation of 5 alternating - current generating plant, and 
stated that the rd would be prepared to entertain an application 
for the sanction of a loan for this ү providing the Town Council 
were in a position to furnish evidence of a sufficient demand from 
prospective consumers to justify the expenditure. 


Cleckheaton.—At the last meeting of the District Council the 
annuel statement with reference to the electricity department was 
submitted, and showed that after transferring a sum of £250 for 
steam-raising purposes duting a course of years, there remained a net 
profit of about £50. Mr. Atkinson, chairman of the committee, made 
some comments on the report, and offered suggestions as to how the 
capacity of the works might be better tested and the production 
increased. He oriticised а statement which had been previously made 
to the effect that it would not be wise to advertise the ко 
department, since it would 11 interfere with the gasworks, whic 
also belong to the Oouncil, and which each year leave a very 
substantial margin of profit. The gasworks, he pointed out, were 
taxed to their utmost, and he thought it would be wise to push 
electricity more, Mr. Whiteley remarked that in the wards of Scholes 
and Oakenshaw there was considerable dissatisfaction with the price 
which Bradford charged for gas, and he suggested that if the 
electricity cables were taken forward to these villages Mr. Atkinson 
would secure some of that larger demand which he had asked for. 


Hove.—The Lighting Committee’s report, which is to be considered 
at the next meeting of the Council, contains a statement of the 
accounts of the Corporation electric lighting undertaking for Aldrington 
for the year ended March 51, The amount of loan owing at the end 
of the year was £8,159. 11e. Bd., a sum of £840 having been repaid. 
Sundry creditors acoount for £108, sums on capital and revenue 
account due to treasurer amount to £553. 14s. 10d., which, with a 
sum of £3. 12s. 5d. due to town clerk, bring the liabilities up to 
£9,665. 11s. 2d. The total receipts to March 31 “ір the amount raised 
by loans section make up а sum of £9,000. To this has to be added 
a balance of £20. 6s. 1d., £193 (current su plied), and other smal] 
items, leaving a debit balance of £452. 13s. 16, . The town clerk was 
instructed to write to Мг, F. В. Reeves, secretary of the Hove Electric 
Lighting Oo., calling attention to the remarks of the Corporation 
auditors in reference to the company debiting to capital account their 
costs in connection with the recent Board of Trade inquiry, and pro- 
testing against their being so included. Mr. Reeves, in reply, said 
that the action was taken after the fullest consideration, with the 
approval of the auditors and with the consent of the company’s 
solicitors. | 

Wigan.—The question of reorganising the Wigan electricity works 
in order to arrive at greater efficiency, and to prevent overlapping, 
has exercised the Corporation Electricity Oommittee for upwards of a 
year. The committee was called to consider specifications for the pro- 
posed extension of the works at Wigan, and the removal of the station 
irom Pemberton to Wigan, and to convert the Pemberton premises 
into a sub-station only. The original scheme was brought before the 
committee in 1928 by theengineer, and reported on, on the instructions 
of the Council, by Mr. Wordingham. The reasons given were that by 
removing everything to Wigan would mean a great жишк in the 
works cost, and the consequent increase in the available profit at the 
end of the year. The proposed scheme is, besides removal of the two 
400-kw. sets from Pemberton, to have either a new 760-kw. reciprocat- 
ing set, or a 1,000-kw, turbine, to deal with the increased load 
expected during the confing year. Tenders were also submitted last 
week, and six out of the nine sections were settled hy the committee 
subject to the sanction of the Local Government Board. The three 
remaining section for the coal-conveying plant, engine, generator, and 
switchbcard were held over, and a sub-committee was appointed and 
authorised to visit works where plant of à similar character is installed, 
and report to an early meeting of the Electricity Committee. 


Gloucester.—Mr. Collett, in moving the adoption of the minutes 
of the Electricity Bupply Committ«e at the Council meeting, reported 
that there were 47 installations of electrical illuminations in the city 
during the show week. The progress of the department reported at 
previous meetings had happily been continued. The electrical 
engineer reported an output of 105,542 units, as compared with 
93,277 in the oorresponding period of last year, and this meant an 


increase of £106. 10s. 3d. in revenue. 
costs, particularly in coil consumption, had been reduced by £76. 
17е. 3d., and there were also savings in salaries, consequent on the 
recent vacancies and changes, bringing the total saving in expenditure 
up to £100. Thus the financial position on revenue and works cost 
had been improved by about £2C6 during the past month, but the 
complete overhsuling of the traction sets, as a precaution in anticipa- 
tion of the show- week trattic, entailed an additional £30 in the repsirs 
cost. 
tions, «qvivalent to 717 8 c.p. lamps. 
that they had had an inquiry from a foreign firm for a considerable 
supply of electricity, and that the load suggested would be of great 
advantage to the works. 
a price which it would have been impossible to quote a few months 
ago, and they would do all they could to meet the firm. Having 
regard to the other advantages which the city could offer, he con- 
fidently hoped a considerable indastry would be established. 


At the same time the works 


They had made considerable additions to the electric installa- 
Mr. Collett proceeded to sey 


They had been able to quote at a low price, 


Bath.—The adjourned inquiry by the Local Government Board 


into the application of the Corporation for a loan for the purposes of 
electrio lighting was resumed by Mr. H. 
Originall 
adjourn 


R. Hooper on the 2nd inst. 
the Application was for £11,700, and the inquiry was 
in order that the total amount of excess expenditure up to. 
March 31, 1909, might be ascertained. In the course of the proceed: 
ings the inspector suggested that certain items for which a loan was 


sought should be charged to revenue sczount. The amended applica. 


tion was not for £11,700, but for £9.470, and during the proceedings 
this amount was altered to £9500. This sum was made up as 
follows: excess on previous sanctions, £2,225 ; machine tools, £125 ; 
new switchboard platform, £162 ; water.softening plant, S350; auto» 
matic stoker, £500 ; for extensions to mains, £4,000 ; house services, 
£1,600 ; transformers, £500 ; and meters, £140. The town clerk, in 
drawing attention to the amend«d application, informed the inspector 
that it had been simply brought out by looking through all the 
accounts, and by the suggestions of himself that they ought not to 
transfer to credit capital account an amount of £1,155. 19s. 7d., the 
value of sundry materials on hand; £940. 10a. 54., sundry receipts 
from the sale of old plant; and £329, unexpected balances. These 
amounts reduced the gross excees capital expenditure on April 1 to 
£2,223. 8s. 1d., and this sum agreed with the balances of the printed 
accounts. The inspector then proceeded to run through the details of 
various amounts included in the aggregate for which a loan is applied, 
and he thanked the officials for furnishing him with such complete 
particulars, 

Lewisham.—The Highways Committee of the Borough Council 
have considered letters trom the South Metropolitan Electric Light 
and Power Oo., giving notice of their intention, after the expiration of 
one month, to carry out the following works: To lay a low-tension 
concentric lead-covered cable from the existing main at tho corner of 
Park- road and Church - road, Forest Hill, along the east side of Ohurch- 
road to its junctidh with South-road, and across this latter thorough- 
fare, continuing along the south side in an easterly direction to the 
existing main outside ''Tudor Hall.” The cable to be placed in 
earthenware troughs filled in solid with refined pitch, and laid 
under the footways and roadways. To lay а low-tension concentric 
lead-covered cable on the south side of Tyson-road, Forest Hill, from 
the existing main at the corner of Honor Oak-road to its junction with 
Devonsbire-road with service into No. 22. The cable to be placed in 
earthenware troughs filled in solid with refined pitch, and laid under 
the footways and roadways where possible. The committee have 
approved the proposals so far as the authority of the Oouncil extends, 
subject to the reinstatement being carried ont by the Council at the 
cost of the company, in accordance with the ecale of charges adopted 
by the Council for such works, and to the trenches, where they are in 
tar paving being broken up, either to the forecourt line or to the kerb, 
whichever is the nearer, provided that the trench shall not be opened 
within 6 in. of the back line of the kerb, and to no part of the foot- 
ways being kept open for more than one week, the Council reserving 
to themselves the right to fill in the ground and charge the company 
with the cost of the trenches if allowed to remain open for a longer 

riod, and aleo subject to the cables being laid at a depth of at least 
bi ft. where crossing a roadway. The committee have also decided to 
inform the London County Council of the action taken. 


Bridlington.—At the last ineeting of the Electricity Committee 
the borough electrical engineer submitted the following report, which 
accompanied the presentation of his cost-sheet for the year ended 
March 31, 1909: Ia presenting my cost sheet for the year 1908-9 
I have pleasure in calliog your attention to the fact that in spite of 
many difficulties the deficit for the year has been reduced from £275. 
8s. 8d. in the previous year to £188 for this year, being & net improve- 
ment in the working of £87 odd, А most noticeable feature in this 
year's working is that for the firat time since the undertaking com- 
menced the revenue from private lighting and other sources has 
exceeded that of the public street-lighting, and that there has been 
an increased revenue of £387. 118. lid. for the year and an increase 
of 34,007 units sold. This, I trust, you will find satisfactory. During 
the year the working costs have been decreased by ‘014d. per unit in 
spite of the fact that a cost of £136. bs. 6d. over the previous year has 
been borne for repairs, chiefly on the battery. The standing charges 
costs have increased ‘072d. due to the extra services of an additional 
clerk and also the Increase in insurances and extra assessments and 
also the increased charge for renewals of public lighting, being an 
amount of £67. 11s. 11d. owing to giving the public a much improved 
and better light out of current expenses, and for which no additional 
charge has been made. During the yeara Tirril regalator has been 
installed and contracts commenced for & condenser and a new boiler, 
the condenser primarily being put down to eliminate the atmospheric 
vibration which has caused annoyance to the residents in the vicinity 
of the works. This, although not yet completed, has almost entirely 
etfected this dosirable result. Several extensions to mains have also 
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bern put down during the усаг, and 52 new consumers connected, 
with an equivalent of 3,137 8.e. p. lamps. In conclusion, I would 
point out the undertaking has now been working four years, and 
stands at the present moment in the satisfactory position of having 
paid its way without any loss or call on the rates after having paid all 
capital charges.” 


Handsworth. —The Urban District Council having applied to the 
Local Government Board for sanction to borrow £4,400 for electric 
supply purposes and £510 in connection with the destructor works in 
Queen's Head-road, Mr. H. R. Hooper has held an inquiry into the 
aprlication, Mr. Ernest Ward, the clerk to the Council, said there 
were rcally three applications, the third being in respect of £1,000 
for free wiring, for which application was made on June 16 last year, 
but whith was deferred. The amount authorised to be borrowed 
noder the Act of 1901 was £49,050 ; additional loans sanctioned by 
the Lo-al Government Board, £21,500 ; and the loan now applied 
for —making a total of £79,750. The £4,400 was required to cover 
the cost of extension work rendered necessary by the proyress of the 
undertaking. The £310 was required for the extension of the cart- 
sheds and boundary wall at the destructor worke. Referring to the 
free wiring of п Мг. Ward said he believed the system had 
been successfully in operation at Wolverhampton and other places. 
The Inspector said that with free wiring the Council had no asset. 
Any form of free wiring involved a liability. It was speculative. На 
took it that it would be less costly to allow it to remain than to 
remove it. Mr. Nixon, the electrical engineer, said the Council 
undertook to wire the premises of approved consumers and charge 
them the same price per unit for carrent consumed as other consumera 
in the district, the consumers undertaking to use the current for two 
years certain, and so long as they occupied premis:s, and pay a hiring 
rent for the wiring and fittings during that period. The Inspector 
stated that they might think the electric light more expensive than 
gas and revert to the latter. Assuming that they went away, what 
they left behind them in the honses would not be worth much. He 
thought it would be found that free wiring in other towns was 
deceased. Mr. Nixon said the undertaking was doing remarkably 
well, and they were anxious to open out a new field. Mr. Ward said, 
in reference to the hire purchase of the work, the payments would 
extend over а period of years. The Council would put in the fittings 
and the consumers would pay a quarter in advance, and the balance 
in from three to five years. The Inspector: These are public funds, 
and the carrying out of works with such funds should be properly 
secured aud not speculative. 


West Ham.—Mr. H. R. Hooper last week resumed the Local 
Government Board inquiry into the appliestion of the Corporation for 
powers to borrow £74,690 for their electricity works. The proceedings 
on the first day lasted four hours, the whole of the time being spent 
in hearing the opposition of the India Rubber, Gutta Percha, and 
Telegraph Maintenance Co., who were represented by Mr. Elvy Robb. 
Mr. Hugh Seabrook, the consulting electrical engineer to the Corpora- 
tion, was examined at great length, and maintained that power could 
be supplied at 0 37d. per unit, and de:lared the Corporation would be 
please to have other largo consumers at the price. They had offered 
power at that price to other firms, The electricity accounta for 1908, 
excluding certain big contracts, suggested that current was sold at 
O'56d., but that was not the price charged. West Ham had 
every facility to supply power, and it was to the distinct 
advantage of the whole of the consumers that this was 
done. All consumers were treated alike as to the capital 
expenditure charges. Where special capital expenditure was 
involved, such of that capital expenditure as was appropriated by 
the consumer was charged to him. The undertaking had bean running 
10 у‹агв, and the total capital expenditure up to the present was 
5158 000, of which £93,600 had been repaid. Mr. Elvy Robb said 
a very serious error was underlying the low estimate of 0-J7d. per unit, 
aud he asked, if the Local Government Board granted the loan, that 
they would make it a condition that no further contracts should be 
undertaken at unremunerative rates, They had found that the charge 
made for public lighting--1:53d. per unit -was excessive. Тһе under- 
taking was underrated to the extent of about £1,000 a year, and fiom 
the rates £25,000 had been contributed to it. The transference of the 
sinking fund to the revenue account he regarded as a serious matter, 
and he hoped if the loan was granted it would be provided that it go 
to its proper channel. Mr. Stewart Russell and Mr. W. H. Patchell 
were called, and each declared that 0'37d. per unit was an unre- 
munerative rate. It would yield a profit if the cost of the capital 
charges were ignored, but they each regarded it as unsound 
finance not to spread the whole capital charges over the whole 
business. After an adjournment until the following day, 
Mr. Mortcn dealt with the various points of the opposition. The 
suggestion that the Corporation had supplied cable with a false trade 
description was based on an error which appeared to have been made 
when the cable was ticketed when put in stock. Another allegation 
that the Corporation quoted cable at prices at which it could not be 
bought from the manufacturers was also baseless, for evidence had been 
given that the prices quoted gave a profit of 15 per cent. Even though 
the sales department did show a loss on its working, there was an asset 
that could not appear on any balance-sheet—its usefulness in arranging 
the sales of current, It was, in fact, a valuable adjunct of the el»2- 
tricity undertaking. The opposition of Mr. Elvy Robb was of a 
different character, but the climax of it came when Mr. Robb told the 
inspector that he did not really oppose the granting of the loans, but 
that he wanted the Local Government Board to makecertain conditions. 
One of these was that no renewal of existing contracts at existing rates 
should be allowed and that no new contracts should be entered upon 
at the present unremunerative rates, The suggestion was that the 
present prices were unremunerative, and the main contest on that 
point centred on the question whether & proportion of the whole of 
the capital charges of the undertaking should be charged to the users 


of current for power. Power consumers were not all in one class, and 
the large consumers at Silvertown were not average consumers; the 
cost of the generation and distribution of their current was less, and 
the same observation applied to the capital charges. The Corporation 
were satisfied that their 0°37d per unit yielded them a profit, and 
that the supply at that rate was benefi:ial to the undertaking in 
general, It had developed progressively, and there was every reason 
to believe it would go on expanding. The low-priced peer supply 
had and was attracting large manufacturers into the borough, and 
this could only result in a benefit to the ratepuyers. In conclusion, 
Mr Mort n submitted that the case for the loan had been made out, 
and that there wero no good grounds for the imposition of any 
conditions Mr. Hooper intimated that in due course he would report 
to the Local Government Board. 


Stock Exchange.— Applications have been made to the com- 
mittee to appoint special settling days in the Huelva Copper and 
Sulphur Mines’ 308,437 shares of £1 each, fully paid, Nos. 1 to 7. 
195,003 to 230,000, 500,001 to 325,457, and 328,458 to 516 487 ; tle 
Pataling Rubber Estates Syndicate's 225,000 shares of 2s. each, fuliy 
paid, Nos. 1 to 225,000; and the &-langor Rubber Co. 's 500, C00 
shares of 23. each, fully paid, Nos. 1 to 300,000. The committee his 
further been asked to allow the United Electric Tramways of Mcnte 
Video further issue of 12,800 ordinary shares of £5 each, fully paid, 
Nos. 147,201 to 160,000, and 2,777 6 per cent. cumulative preference 
shares of £5 each, fully paid, Nos. 76 501 to 79,277, to be quoted in the 
official list. The committee have appointed special settling days as 
follows: July12- Inch Kenneth Rubber Estates' 15,COJsharesof £1 each, 
fully paid, Nos. 15,001 to 30,000 (ex all dividends paid or declared 
up to and including July 12, 1909). July 15 -Bukit Lintang Rubber 
Estates' 18,000 shares of £1 each, fully paid, Nos. 1 to 18,000, and & 
further issue of 6,000 shares of £1 each, 10s, paid, Nos. 18,071 to 
24 000 (ex all dividends paid or declared up to and including July 13, 
1909) ; Castlefield (Klang) Rubber Estates’ 24,00) shares of £1 each, 
178. 6d. paid, Nos. 1 to 21,079 and 22,089 to 25,000, and 6.000 
shares of £1 each, tully paid, Nos. 21,080 to 22,079 and 25,001 to 30.000 
(ex all dividend paid or declared up to and including July 13, 1909: ; 
Ceylon (Para) Rubber Co.'s 35,000 shares of £1 each, fully paid, 
Nos. 1 to 55,000, and 15 000 shares of £1 each, 4s. paid, Nos. 55,С01 
to 50.000 (ex all dividends paid or declared up to and including 
July 13, 1909); Cicely Rubber Estates Co.'s 6,000 preference shares 
of £1 each, fully psid, Nos. 1 to 6,020, and 10,000 ordinary shares ot 
£1 each, fully paid, Nos. 6,001 to 16,000 (ex all dividends paid or 
declared up to and including July 13, 1903) ; Golconds Malay Rubber 
Co.'s 70,000 shares of £1 each, fully paid, Nos. 1 to 70,000 (ex all 
dividends paid or declared up to and including July 13, 1909); 
Golden Hope Rubber Estate's 44,000 shares of El each, fully p. id, 
Nos. 1 to 44,000 (ex all dividends paid or declared up to and 
including July 13, 1909) ; Inch Kenneth Rubber Estates 
15,000 shares of £1 each, fully paid, Nos. 1 to 15,000 (ex ail 
dividends paid or declared up to and insluding July 13, 1909) ; 
Kepong (Malay) Rubter Estates’ 20,000 shares of £1 each, fully paid, 
Nos. 1 to 29,000 (ex all dividends paid or declared up to and including 
July 13, 1909); Kuala S.langor Rubber Co.'s 24,000 shares of £1 
cach, fully paid, Nos. 1 to 24 000 (ex all dividends paid or declarcd 
up to and including July 13, 1999); London Asiatic Rubber and 
Produce Co.’s further issue of 11,000 shares of £1 each, fully paid, 
Nos, 107,001 to 118,000; Monerakelle Rubber Estates’ 21,549 shares 
of £1 each, fully paid, Nos. 1 to 21,519 (ex all dividends paid or 
declared up to and including July 13, 1903); Rubber Estates of 
Ceylon, 82 009 shares of £1 each, fully paid, Nos. 1 to 82.000, 
and 18 СОЈ shares of £1 each, 103. paid, Nos. 82,001 to 100,090 (ex 
all dividends paid or declared up to and including July 13, 1909) ; 
Shelford Rubber E-tite's 65,000 shares of £1 each, fully paid, Nos. 1 
to 65,С00 (ex all dividends paid or declared up to and including 
July 13, 1909); Sungei Kapar Rubber Со. 'в 100,000 shares of £1 each 
fully paid, Nos. 1 to 100,000 (ex all dividends paid or declared up to 
and including July 13, 1909; Tenom (Borneo) Rubber Оо.'в 45,000 
ordinary shares of £1 each, 17s 6d. paid, Nos. 1 to 43,020 (ex all 
divideuds paid or declared up to and including July 13, 1909); 
Vallambrosa Rubber Co.'s 505,000 shares of 28. each, fully paid, 
Nos 1 to 526,000 (ex all dividends paid ог derlared up to and includ- 
ing July 15, 1909); Zine Corporation's further issue of 18 000 
preference shares of £1 each, fully paid, Nos. 616 027 to 619,025 and 
654,027 to 679,026. July 21—Johore Rubber Lands (Malay States) 
120,000 shares of £1 each, 5s. paid, Nos. 60,001 to 180,000. 
The following securities are also ordered to be quoted in the official 
list: Mansfield and District Tramways, 62,000 6 per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 1 to 60,000, and £70,000 
44 per cent. mortgage debenture stock ; Rio de Janeiro Tramway 
Light and Power Co.’s further issue of £200 000 5 per cent. 59-year 
mortgage bonds of £1CO each, Nos. B 12021 to £14,020 ; South 
African Lighting Association's further issue of 1,000 shares of £10 
each, fully paid, Nos. 8,001 to 9,000; West Koot:nay Power and 
Light Co.’s £63,200 additional first mortgag 6 per cent, 35-year sink- 
ing fund gold bonds for £100 each, within Nos. 2, 401 to 3,082. 


TRACTION. 


Brisbane Electric Tramways Co.—The traffic receipts for the 


month of June, 1909, amounted to £15,480, against £13,560 in the 
corresponding period last year. 

Madras Electric Tramways —The traffic receipts for the fort- 
bight ending June 30 amounted to Hs.17,776, against a total of 
Rs.16,644 for the corresponding period of 1908. 

Torquay.—In its agreement with the tramway company, the 
Town Council is granted power to purchase the proposel extension of 
the tramway to Paigntoa, in the event of the Paignton authority not 
choot ing to exercise the right. 


— W — — 
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Cardiff. —The increased tram fares at Cardiff came into operation 
yesterday week. Although there was a slight decrease in the receipts, 
the tramway officials are satisfied that once the changes are thoroughly 
understood everything will work satisfactorily. 


St. Paneras.—The Works Committee of the Borough Council 
recommend approval of plans submitted by the London County 
Council for continuing the Caledonian-road tramways at Pentonville 
to Gray’s-inn-road, by means of the bridge to be erected over the 
Metropolitan Railway Oo.’s King’s Oross Station. 


Lanoaster.—On the 22nd ult. a letter was submitted from the 
Board of Trade to the Conneil, asking whether any step; had been 
taken in connection with the provision of speed indicators on the 
Corporation tramcars, as suggested in their letter of Jan. 13 last. 
The committee decided not to take any steps in the matter at present. 


Sunderland.—The Tramways Committee of the Corporation have 
decided to approach the Electricity Committee with a view to getting 
the cost of electricity reduced. They have also considered suggestions 
tbat the District Tramways Co. should be given running powers over 
the borough system, but could not see their way to fall in with them. 


Falkirk.—A start has now been made with the work in connection 
with the extension of Falkirk electric tramways to Laurieston. The 
new line connects with the present system at West Bridge-street, and 
extends to Mary-square, Laurieston, The line will be a mile and а 
half long, and it is expected to be open for traffic about the end of 
August. 

Conoiliation Boards for Tramway Men.—In response to an 
invitation from the Board of Trade to the tramway employés of the 
London County Oouncil to assist in the formation of conciliation 
Boards, 4,734 voted in favour and 759 against. Steps will now be 
taken by the Board of Trade to conduct the elections of the employés’ 
representatives for the four sectional Boards. 

Leeds. The Leeds Tramway Committee's minutes to be submitted 
to the Leeds City Council next week embrace a new scale of work- 
men's fares as follows: Any two consecutive ordinary penny stages on 
the same car for Id.; any three such stages 14d. ; any four 2d ; any 
five 24d. ; any six Id.; any seven 34d. ; tickets to be issued at these 
rates to be available over the same section of route on date of issue 
after 12 noon if purchased at the same timo as the outward ticket. 


Rosyth.—A letter from Messrs. Deas and Оо. was submitted to 
the Tramways Committee of the Edinburgh Town Council last week, 
asking whether the Council would favourably regard a scheme for con- 
necting South Queensferry with the city. The necessity has arisen, 
it was pointed out, through the operations at Rosyth. The committee 
instruoted the town clerk to reply that they looked on such suburban 
lines with favour, and would be glad to have particulare of the present 
proposal. 

Stalybridge Joint Tramways.—At the last meeting of the Staly- 
bridge, Hyde, Mossley, and Dukinfield Tramways and Electricity 
Board it was reported that the borrowing powers had been exercised to 
the sum of £5C0,454, and loans amounting to £47,756 had been repaid 
out of sinking fund account, leaving the amount of loans outstandin 
at £452 698. The traffic receipts for the four weeks ended June 12 
were reported to be £3,163, and the total receipts to that date from 
March 31 last £8 287. 

Darlington. — Mr. Wooler submitted the minutes of the Electricity 
and Light Railways Committee at the last meeting of the Council, and 
remarked that other works were taking up electricity for power pur- 
poses and abandoning gas. With regard to the trams, he had antici- 

ted some questions, and as the quarter ended at June it would be 
fitting, perhaps, that he should make some reference to the position. 
During the quarter they carried 71,792 more passengers, which was 
very gratifying, bat turning to the reccipts side the picture was rather 
gloomy, there being a decrease of £150, 2s. 51d. 

Aberdeen. —An arbitration between the Town Council and the 
Aberdeen Suburban Tramways Oo. took place in the Palace Hotel, 
Aberdeen, on the 6th inet. for the purpose of fixing the price of the 
electrical energy to be supplied by the Town Council to the company 
and to arrange the period of the agreement. The arbitrator was Mr. 
W. H. Patchell. Mr. Charles Ruxton acted as clerk to the reference, 
Mr. Lachlan Mackinnon represented the Town Council, and Mr. 
George Duncan the Suburban Tramways Co. Parties were fully heard, 
and Mr. Patchell will issue his decision in due course. 


Guiseley.— With the formal opening of the line of tramway from 
Yeadon to Guiseley, the extension to the latter place, which has been 
undertaken by the Leeds Corporation, is пож complete. The extension 
from the city boundary at Kirkstall went first to Horsforth, and 
thence, at the request and with the financial co-operation of the 
Urban District Councils of Rawdon, Yeadon, and Guiseley, it has 
been taken to Guiseley, 94 miles from Leeds. The line, which isa 
double one throughout, has cost over £50,000, and towards the cost 
the three Councils concerned have agreed to pay £400 a year for 
11 years. 

Light Railways Act, 1890. —In connection with the Crewkerne, 
South Petherton, and Martock light railway order the Light Railway 
Commissioners have submitted to the Board of Trade for confirmation, 
under the above-mentioned Act, an order made by them authorising 
the construction of a light railway in the county of Somerset, from 
Crewkerne to South Petherton and Martock. The Board of Trade 
have recently confirmed the Burry Port and Gwendreath Valley 
Railway (Light Railway) Order, 1909, authorising the reconstruction 
and working asa light railway of certain pus of the railways of the 
Burry Port and Gwendreath Valley Railway Co., in the county of 
Carmarthen. 

Ventnor.—A hitch has occurred in connection with the proposed 
funicular railway from the esplanade to the downs at Ventnor, which 
it is not improbable may result in the abandonment of the scheme. On 
Friday the Light Railway Commissioners held an inquiry at Ventnor 


into the expediency of granting the application of the Urban District 
Council for powers to construct the proposed funicular railway. It 
was pointed out that there was opposition from the property owners 
affected by the proposed line оѓ route, and an adjournment was 
granted to see if any arrangement could be come to with the repre- 
sentatives of the principal owner affected. The negotiations not 
resulting in a settlement, the inquiry was adjourned sine dic. 


South Shields.—The Town Council have refused the application of 
the Jarrow Tramway Co., which has running powers into South 
Shields, for permission to extend their service by running through cars 
iuto the borough on Sunday morning during the summer months as an 
experiment. A numerously signed petition from religious bodies in 
the town was read, urging the Council to discountenance Sunday 
labour. Oouncill.r Edw. Smith believed that if Jarrow trams were 
allowed to run into the borough on Sunday morning, it would 
encourage diunkenness, as passengers would rank as bona fide 
travellers, Oourcillor Hall favoured the application, contending that 
it would give Jarrow people a chance of getting a breath of sea air. 
There was an overwhelming majority for refusal. 

Redruth —The Urban District Council have received a report 
from the Highways Committee relative to the proposed by-laws of the 
Camborne and Redruth tramways wherein they recommended the 
Council should reply to the Board of Trade that they see no objection 
t» the substitution of longitudinal setts for the toothed setts, provided 
that the surface of the roadway maintainable by the company be put 
and maintained in a proper condition, but that the Council objects to 
the substitution of ordinary for tar macadam. The committee also 
observed that the granite sett paving is very badly worn, and in 
many cases so. much below rail level as to be dangerous. Seeing that 
the tramway is on a county main road, such alterations as may be 
carried out by the company must be to the satisfaction of the county 
surveyor. The report was unanimously adopted. 


Roohdale.—Councillor W. Dunning, chairman of the Tramways 
Committee, recently reported to the Town Council that an sgrecment 
had been effected between the Rochdale, Heywood, and Bury Corpora- 
tions in the through running of trams. The points of the agreement 
aro that through running should be adopted between the Rochdale 
centre and the Bury centre, each borough to take the earnings of its 
own district on the basis of the stage system. The working expenses 
in Heywood are to be ascertained ou a basis agreed upou by the 
tramway managers of the three boroughs last year, with the addition 
of a payment of £200 a year to Bury and £100 to Rochdale in respect 
of sheds, etc. The mayor said that it seemed a pity that such an 
agreement could not have been arrived at without going to the 
expenditure of appearing before the parliamentary committee. 


Derby.—The receipts of the Corporation tramways during the 
month ended June 26, 1909, amounted to £4,355. 2s. 10d., being a 
decrease of £246. 10s. 11d. as compared with the corresponding period 
of last year. The committee have, subject to the approval of the 
Council, agreed to accept an offer of the Bell Punch and Printing Co. 
to reduce the charge for punches to 10s. each р annum, aud to 
supply tickets at lid. per thousand, which will effect a eaving of 
£9. 15s. 8d. per annum. The committee recommend the Council 
to authorise the affixing of the common seal to a lease from Messrs. 
Jackson, Rohrs, and Co., for use as a messroom of a room with yard 
and outbuildings in Summer Hill-yard, at a rent of £20 per annum, 
and for the use of another room, if required, at a further rent of £15 
рег annum. The lease to be renewable at the option of the Corporation 
at the expiration of the term. 

Newoastle.—At the half-yearly meeting of the Newcastle branch 
of the Amalgamated Association of Tramway and Vehicle Workers, 
the secretary (Mr. H. Goodhead) said that the six months just ended 
had been a successful period for the society. The income amounted 
to £81. 2s. 5d., and added to this was £2. 11s. 7d. in entrance fees. 
A member asked what was meant by the report in a local paper 
stating that Mr. Tate had said six of the men had to meet six of the 
Tramways Committee. In reply Mr. Goodhead read the otlicial letter 
he had received, which stated that ''the Tramways Committee at 
their meeting appointed a sub-committee to meet three representatives 
from the Amalgamated Society, along with three representatives from 
the Tramway Workers’ Union, to discuss the borum of the 
employés in this department. The date and time of meeting will e 
fixed later by the chairman of the Tramways Committee." 


Reading. The borough accountant’s return relating to the traffic 
on the tramways, read at the last Council meeting, showed that the 
receipts from the commencement of the current financial year to 
June 10 amounted to £6,454; the receipts during the corresponding 

eriod of the last financial year to 20, 555; the receipts from May 21 
fast to June 10 to £2,199 ; and the receipts during the corresponding 
period of last year to £2,051. The tramways manager submitted a 
report, in which he stated: Daring the four days on which the Royal 
Counties’ Show was open the number of passengers carried by the cars 
was 116,309, and the receipts amounted to £563. The whole of the 
cars were in operation during the visit of the show, and additional car 
services were run on all routes, and a frequent service of special cars 
was maintained on the Bath-road route in addition to the ordinary 
service cars. The policy of the committee in raising the fare from 1d. 
to 2d. on the special cars proved very satisfactory. 


Swinton.—According to instructions, the clerk to the Urban 
District Council has written to the Mexborough and Swinton 
Tramway Co, regarding the petition of the inhalitants of Swinton 
that halfpenny stages should bə established in their area, and point- 
ing out that the proposed alteration would be a benefit, not only to 
the passengers, but to the tramway company in the shape of increased 
revenue, Mr. Prieatley, the manager of the company, in reply, points 
out that as the proposal involves serious loss to the company, he is 
not disposed to recommend its adoption, although anxious to meet 
the Council on all possible points. later letter direct from the com- 
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pany regretted its inability to fall in with the proposal, and remarked 
that disastrous results had attended the efforts of some undertakings 
to introduce the halfpenny stage. It was decided that a deputation, 
consisting of Mr. Bingham, Mr. Cooper, Mr. Ward, and Mr. Carr, 
wait upon the tramway company to make further representation. 
Halesowen.—There is every prospect of the echeme for the con- 
struction of tramways within the Halesowen district being proceeded 
with in the immediate future, now that certain difficulties have been 
overcome. After a lengthy delay the District Council have succeeded 
in obtaining eatisfaction from the Board of Trade with regard to the 
width of the track upon the various routes, A conference of repre- 
sentatives from the District Council, Oounty Council, and promoters 
of the transfer order has recently taken place, as a result of which it 
was agreed that the promoters shall give to the District Council four 
months’ notice of their intention to commence the construction of the 
railways, within which the District Council will acquire the land 
necessary for the widenings at Long-lane, Mucklow's-bill, and the Red 
Lion-hill, the County Council to contribute £100 towards the cost of 
acquiring the land, the promoters to pay the County Council £1,500 
upon commencing the construction of the tramways, and the County 
Council to carry out the Long-lane widening within four months and 
the Mucklow’s-hill and Red Lion-hill widenipgs within 10 weeks of 
the acquisition of the land. The promoters will now proceed to 
obtain further powers to connect up other outlying districts, and 
arrangements are being made for the commencement of the work. 


Nottingham. —Sir John MoCraith, moving the report of the Joint 
Committee of the Tramways and General Purposes Committee at the 
last City Council meeting with reference to obtaining parliamentary 
powers for an extension of the trams along Sneinton Dale, explained 
that inasmuch as applying for powers at the present, nioment would be 
an inexpensive procedure, they might as well obtain the necessary 
sanction, although the committee were not at all in favour of carrying 
out this extension. It would bea very unremunerative section of the 
system if it were instituted at the present time. If the district 
developed rapidly they could take advantage of the powers. Мг. 
Swain seconded, but differed from Sir John. He thought that very 
shortly after getting the Bill through they would find it very 
necessary to proceed with the work. A huge population would be 
tapped. Mr. Gregg said the district was increasing so rapidly that if 
the rate was maintained in two or three years the route would pay as 
well as the one they were constructing up Carlton-road. They were 
only proposiog, he pointed out, to widen the road to 25 ft. to bear 
the traffic of a large residential district, while that morning they had 
determined to widen а road at Bulwell to 60 ft. He suggested an 
elternative scheme by which the road should be widened on the 
opposite side. Sir John Turney thought that in asking for powers 
they should carry the system beyond the suburban railway bridge to 
intersect Oarlton-road somewhere at the top of the hill. The report 
was adopted. 


Glasgow.—The Tramways Committee of the Corporation in their 
report for the year ended May 31, 1909, state that the ordinary income 
amounted to £892,750. 19s. 2d. and the working expenses to £505,617. 
14s, 7d., thus leaving a gross balance of £387,135. 4s. 7d. The 
income of the previous year was £910,318. 8s. 6d. and the working 
expenses £509,894. 16s. 11d., leaving a gross balance of £400,423. 
lls. 6d. The gross balance of £416,924. 158. 9d., which includes 
interest on surplus revenue and rent of lines let to Dumbarton Burgh 
and County Tramway Co., has been applied as follows : rental of 
Govan and Ibrox tramways, £5,074. 13s. 3d., compared with £6,077. 
4s. 7d. last year; proportion of traffic receipts due Paisley District 
Tramway Co., £4,659. 4s. 10d., compared with £4,783. 15e. 5d. ; 
interest on capital, £63,349. 9s. 4d., compared with £53,152. 0з. 3d.; 
sinking fund, £71,225. 10s., compared with £68,804. 5s. 114, ; 
income tar, £10,444. 19s. 8d., compared with £9,435. 11s. 2d. ; 
depreciation fund, £105,536. 10s. 5d., compared with £1C0,415. 
15s. 54. ; permanent-way renewals fund, £90,261. 7e. 3d., compared 
with £88,187. 103. ; payment to common good, £50,000, compared 
with £35,000, making in all £4(0,649. 14s. 9d., and leaving a net 
balance of £16 275. 18 , which has been added to the general reserve 
fund. Tle gross revenue for the year shows a decrease of £17,567. 
Qs. 3d., compared with that of the previous year, and the average 
traffic revenue per car mile has been reduced from 10°488d. to 10:2624d. 
The working expenses show a decrease per car mile of 'C6d. The 
decrease in the revenue is mainly due to the general depression in 
trade during the усаг. The only item in the expenditure account 
which shows a large increase is the rates and taxes. It will also be 
observed that the amount expended on repairs and maintenance of 

ermanent way was £16,127. 16s. 9d. less than in the preceding year. 

he expense of maintaining the electric equipment of the line also 
shows a considerable reduction. 

Gloucester.— Mr. Ford, in submitting the minutes of the Tram- 
ways Committee at the last City Council meeting, gave the usual 
monthly returns, which showed for the four weeks ending June 16 
increases of 11,898 in the passengers carried, 2,714 in the mileage, 
£24. 4з. 7d. in the receipts, £10. 15s. 9d. in the cost of current, and 
£10. 9s. in wages, and a decrease of 0 25d. in the receipts per car 
mile. The extra car mileage and cost of current was accounted for 
by the additional services оп the Tullley-Kingsholm and Westgate 
routes, Coming to the extraordinary traffic of the show week, Mr. 
Ford reported that on the five show days—Tuesday to Saturday 
inclusive—their receipts were £611. 1s. 10d., the car mileage 11,357, 
the passengers carried 100,652, and the average per car mile 12 91d. 
It was known to all of them that they ran a 10 minutes’ service on all 
the routes at the ordinary fares, with the exception that transfer 
tickets were suspended throughout the week. They had in 
addition special cars from the railway stations, marked as such, 
upon which there was a uniform charge of 3d. a passenger, 
and the daily issues were as follows: Tuesday, 553, pro- 
ducing a revenue of £6. 183 31.; Wednesday (the King's 


dav), 4,269, £53. 7s. 3d.; Thursday, 4,271, £53. 7s. 9d. 
Friday, 5,065, £63. ба, 9d.; and Saturday, 2,560, £32. The total 
amount taken on those special cars was £208. 19s. On the corre- 
sponding days of last year their revenue was £353. 10s. 2d., and this 
year the eight days yielded £792. 13s. 3d., giving an increase of 
£439, Pih he looked upon as attributable to the show and the 
King's visit, They had also to receive from the Bath Tramways Co. 
£38. 68., by way of commission on motor'-bus receipts, and fees for 
garaging, etc., and from the Grest Western Co. £350, amounting to 
£68. 6s. The aggregate of additional traffic revenue due to the show 
was thus £527. 93. 1d. It was due to the general manager and the 
whole staff to say that these results reflected the utmost credit upon 
thom, and they were to be congratulated on conducting this heavy 
traffic without a single accident. Мг. C. G. Clark added his con- 
gratulations to those of the chairman, and at the same time compli- 
mented the chairman on the grest amount of time and ability he һай 
devoted to the service of the light railways. He (Mr. Clark) had 
heard in different places a great many expressions of admiration and 
appreciation as to the way in which the trams had been conducted in 
xe week, Mr. Clark referred to the admirably decorated care as an 
artistic monurment to the work of the men. 


2 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Longport.—Tenders are invited for heating White Hall Worke, 
Longport, by high or low pressure steam, Tenders to Messrs, 
Gaskell and Grocott, Longport. 

Acton.—The Urban District Council invite tenders for the annual 
supply of lead-covered, paper-insulated cables. Particulars from Mr. 
M. Martin Blair, electrical engineer, 130, Churchtield-road, Acton, W. 
Tenders by July 12. 

Long Eaton.—The Urban District Council invite tenders and 
schemes for the installation of a water-softening plant at the electricity 


works, Particulars from Mr. F. Worrall, engineer and manager. 
Tenders by July 20. 


Skipton.—The Urban District Council invite tenders for setting, 
on the Poulton system, one Lancashire steam-boiler at the gas- 
works in Skipton. Tenders to Mr. J. H. Woodward, Gasworks, 
Skipton, by July 10. 

St. Pancras.—The Borough Council invite tenders for the supply 
of arc lamp carbons. Particulars can be obtained upon application at 
the Electricity Department Offices, 57, Pratt-street, Camden Town, 
N.W. Tenders by July 10. 


Aberystwyth (Wales).—Tenders are invited for the installation of 
a heating apparatus at the Alexandra Hall, Aberystwyth, for the 
University College of Wales. Plans and specifications can be inspected 
on application to the Registrar at the College. 

Lauder (Scotland).— Tenders are invited for the installation of 
electric light and heating apparatus at the Lauder Technical School 
extension. Tenders must be sent to Mr. D. Gorrie, clerk to the School 
Board, 104, High-street, Dunfermline, by July 10. 


Wallasey.—The Urban District Council invite tenders for the 
supply of & battery of accumulators, reversible booster, and switch- 
board. Specification from Mr. J. A. Crowther, electrical engineer, 
Offices, Sea View-road, Liscard. Tenders by July 12. 


East Ardsley.—The District Education Committee invite tenders 
for supplying and fixing two radiators and new copper in heating 
chamber at the boys' school. Specifications from Mr. Alexander 
Angus, 128, Northgate, Wakefield. "Tenders by July 15. 

Shaftesbury.—Tenders are invited for supplying and fixing hot- 
water heating apparatus at the Westminster Cottage Hospital, 
Shaftesbury, where particulars can be obtained. Tenders must be 
sent to Mr. W. Lillington Chitty, hon, secretary, Shaftesbury, by 
July 14. 

Edinburgh.—The School Board invite tenders for an electric light 
installation at Gorgie School. Specifications obtainable at the office 
of Mr. George Thomson, 11, Randolph-place, Tenders to Mr. G. W. 
Alexander, clerk to the Board, School Board Offices, Oastle-terrace, 
Edinburgh, by July 12. 

Sandbach (Cheshire) —The Congleton Rural District Counci 
invite tenders for the supply of cast-iron pipes and specials. Specifi- 
cation and form of tender obtainable from the engineer, Mr. W. 
Woodley Wyatt, Whitchurch, Salop. Tenders to Mr. H. Ferrand, 
clerk, Sandbach, Cheshire, by July 20. 


Sunderland.—Tenders are invited for the supply of mackintoshes 
for motormen to the Corporation (Tramways Department) Par- 
ticulars obtainable of the General Manager, Tramways Offices, Monk- 
wearmouth, Sunderland. Tenders to the Chairman of the Tramways 
Committee, Town Hall, Sunderland, by July 29. 

Salford.—The Electricity Committee of the Corporation invite 
tenders for rewiring the Royal Technical Institute. Specification and 
forms of tender obtainable trom Mr. V. A. H. M’Cowen, borough elec- 
trical engineer, Electricity Works, Frederick-road, Pendleton, upon 
payment of a deposit of £1. 1s, Tenders by July 12. 

Ealng.—The Co:poration invite tenders for the supply of cylinder 
oil, crank. chamber oil, bearing oil, paraffin, best rope waste, stone- 
ware pipes, etc, to the electricity works. Particulars from Mr. J. 
Douglas Knight, borough electrical engineer and manager, Electricity 
Department, Town Hall, Ealing, W. Tenders by July 19. 

Rotherham.—The Corporation invite tenders for the supply of а 
petrol.driven power wagon required by the tramways department. 
Particulars obtainable from the tramways manager, Mr. Е. Cross, 
Tramways Office, Rotherham. Endorsed tenders must be sent to 
Mr. W, J. Board, town clerk, Town Hall, Rotherham, by July 10. 
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Luton.—The Corporation invite tenders for the supply and erection 
at the electricity works of one 500-kw. steam-driven generator and 
condensing plant. Specification from Mr. W. H. Oooke, borough 
electrical engineer, to whom tenders must be sent by July 19. 

Derby.—The Corporation invite offers for the privilege of placing 
advertisements on the electric tramcars of the Corporation. Par- 
ticulars and forms of tender obtainable on application to the Tramway 
Manager, Tramway Offices, Victoria-street, Derby. Tenders to Mr. 
G. Trevelyan Lee, town clerk, 16, Tenant-street, Derby, by Jaly 17, 


Hull.—The Education Committee of the Corporation invite tenders 
for the installation of heating apparatus in New Oroes School build- 
ings. "Tenders, with schemes, sealed and endorsed, addreseed to the 
Chairman of the Finanoe and General Purposes (Education) Sub- 
Committee, must be sent to the Town Clerk's Office, Hull, by July 12. 


%.C.—The Directors of the Burma Railways Oo. invite 
tenders for the supply of miscellaneous toolsand stores. Specifications 
and forms of tender obtainable at the Company's Office, 199, 
Gresham House, Old Broad-street, Е.О. For each specification a fee 
is 1715 will be charged, which will not be returned. Tenders by 

uly 16. 

Altrincham.— The Education Committee invite tenders for the 
installation of heating, ventilating, electric lighting and wiring at 
the new higher elemen schoo], Queen’s-road, Hale, Plans can 
be seen and specifications obtained, on deposit of £1. 1s. (returnable), 
at the office of Mr. Jos. Howarth, clerk, Education Department, 
Altrincham, Cheshire. | 

Whitebaven.—Tenders are invited for lighting the harbour, quays, 
etc., by electricity, gas, or other means for five years, or such other 
period as may be agreed upon, from Jan. 1, 1910, for the Harbour 

mmissioners. Application must be made to the Harbour Master for 
rarticulars. Tenders to Mr. John Tyson, clerk, Harbour Office, 
Whitehaven, by July 20. 

London, 8.W.—The Directors of the Madras and Southern Mahratta 
Railway Oo. invite tenders for the supply of 32 pillar jib cranes, as 
por the specification, which can be seen at the offices of the Company. 

he charge for the specification is £1, 1s., which will not be 1e: urned. 
Tenders to Mr. H. Bonham-Oarter, secretary, 91, Lork- street, West- 
minster, S. W., by July 13. 

Paddington.—The London County Council invite tenders for an 
installation of electric lighting and fans at the extension of the 
Paddington Technical Institute, Saltram-crescent, W. Tenders to 
Mr. Maurice Fitzmaurice, C. M.G., the chief engineer of the Council, 
at the County Hall, Spring.gardens, S. W., by July 21. Full 
particulara in advertisement columns. 

Bury.—The Corporation invite tenders for the supply and erection 
of three water-tube boilers, each capable of ne 25 000 Ib. of 
water per hour. Copy of the specification and form of tender obtain- 
able from Mr. 8. J. Watson, M. I. E. E, engineer and manager, 
Electricity Works, Bury, on a deposit of £2. 2s. (returnable). Tenders 
to the Town Clerk, Bury, by Aug. 16. 

Bridgwater.—' The Rural District Council invite tenders for the 
laying of 1,489 yards, or thereabouts, of cast-iron pipes, д in. iu 
diameter, and other works appertaining thereto, in accordance with 
the drawings, specifications, and instructions of the engineer, Mr. 
W. Alexander Collios, Binford-place, Bridgwater. Tenders to Mr. 
T. M. Reed, clerk, Bridgwater, by July 18. 

Middleton.—The Corporation invite tenders for the supply of a 
Lancashire boiler. Particulars, specification, and form ot tender, 
which will contain a fair wages clause, obtainable from Mr. O. F. 
Broadhead, gas engineer, Middleton. Tenders, addressed to the 
Chairman of the Gas Committee, must be sent to Mr. Frederick 
Entwistle, town clerk, Town Hall, Middleton, by July 14. 

Manchestor.—The Tramways Committee of the Corporation invite 
tenders for the supply of special (permanent way) track work. Speci- 
fications and forms of teuder obtainab!e on application to Mr. J. M, 
McElroy, general manager, Corporation Tramways, 55, Piccadilly, 
Manchester, on deposit of £2. 2s. (returnable). "Tende s to the Chair- 
пао 2 the Tramways Committee, 55, Piccadilly, Manchester, by 
July 18. 

Aylesbury.—The Board of Guardians invite tenders for the sup ply 
to the Aylesbury union workhouse of a Ó-n.b.p. high-class cross-tube 
vertical boiler by Messrs Marshall, Sons, and Oo., of Gainsborough. 
The tender to include fitting and every expense. Particulars can te 
obtained and form of contract inspected on application to the Master 
of the Workhouse. Tenders to Mr. F. H. Parrott, clerk, Aylesbury, 
by Jaly 10. 

Edinburgh —The Corporation invite tenders for the supply of new 
vertical steam-boiler and relative works at the dsiofesting static n, 
High School-yards. Plans and specification can be seen at the office 
of Mr. J. A. Williamson, Public Works Office, City Obambers, from 
whom also printed particu'ars and forms of tender can be obtained on 
personal application. Tenders to Mr. Thomas Hunter, W.S., town 
clerk, City Chambers, Edinburgh, by July 10. 

Leeds.—The Street-Lighting Committee of the Oorporation invite 
tenders for the annual supply of the following : copper lamps, lamp 
illars, lamp furniture, pillar lamp irons and carriagcs, wall bracket 
Irons, sheet copper and copper tops for lamps, glass for lamps. Par- 
ticulars and forms of tender obtainable from the Superintendent of 
Streot: Lightiog, Springwell-street Depot. Tenders to Mr. Robert E. 
Fox, town clerk, Town Hall, Leeds, by July 14. 

Whitehaven —The Harbour Commissioners invite tenders for the 
supply of miscellaneous stores during the year ending July 31, 1910, 
includiog the following: iron castings, wrought iron, ironmon : 
and tools; cement; lead, oils, paints, coal tar, eto. ; rubber hose, 
washers, eto.; crane chains and wire rope; timber. Forms of tender 
obtsinible from Mr. John Tyson, cle К, Harbour Offices, Queen's 
Dock Quay, Whitehaven, to whom tenders must be sent by July 19, 


Wimbiedon.—The Corporation invite sohemes for the heating of 
the isolation hospital, Gap-road, and tenders for carrying out the 
work. On payment of £1. le, (returnable) general oonditions and 
pant of the existing and ed buildings will be supplied by the 

rough Surveyor, Town Hall, Wimb'edon. Tenders, addressed to 
the Chairman, Sanitary Committee, must be sent in by July 22. 

Greenwich.—The London County Council invite tenders for the 
supply and delivery of about 130,000 tons of coal of the kind known 
as washed singles to the generating station, East Greenwich, from 
Aug. 1, 1909, to July 31, 1910. "Tenders, upon the official forms, 
obtainable from Mr, G. L. Gomme, clerk, Donaby Hall, Spring- 
gardens, S. W., upon payment to the Oashier of the Council of the 
at o £1 for the specification, eto. (returnable), must be sent in by 

aly 1 

Lanark.—The Corporation invite tenders for providing and deliver. 
ing about 975 tons of cast-iron pipes, 9 in. in diameter, and the rela- 
tive special castings in connection therewith. Copies of the specifi. 
cation and schedule can be obtained at the office of the engineer, 
Mr. M. Ratcliffe Barnett, O.E., 124, St. Vincent-street, Glasgow, on 
payment of £1. 1з. (returnable). Documents to be sent baok, 

enders to Mr. James Annan, town clerk, Town Clerk's Office, 
Lanark, by July 12. 

Pontypridd.—The Urban District Council invite tenders for the 
supply and delivery of an independent surface-condensing plant, 
together with circulating pump, sir pumps, pipework, eto., at the 
electric light and tramways department. Specification, general con- 
ditions, and form of tender obtainable from the Electrical Engineer 
and Manager upon payment of a deposit of £1. 1s. (returnable) to the 
Olerk. Tendera to Mr. J. Colenso Jones, clerk, Municipal Buildings, 
Pontypridd, by July 12. | 

London, E.C.—The Port of London Authority invite tenders for 
supplies of mat r'als and stores, ico'uding carbons for electric lights 
aud electric (incandescent) lamps. Specifi ations and forms of tender 
may be obtained on application at the Authority Stores Department, 
106, Fenchurch-street, E O., between the hours of 10 a.m. and 4 p.m. 
Tenders to Mr. R bert Phi'ipson, sec etary, Port of London 
Authority, 109, Loadenhall-streot, London, E.C., by Jaly 12. Full 
particulars in advertisement columns. 

Leeds.—The Street-Lighting Committee of the Corporation invite 
tenders for the supply of the following materials during the ensuing 
year : copper lamps, lamp pillars, lamp furniture, HIN lamp irons 
and carriages, wall bracket irons, sheet copper and copper tops for 
lamps, glass for lamps. Particulars and forms of tender obtainable 
from the Superintendent of Street-Lighting, Springwell street Depót, 
between 9 and 11 a.m. daily. Tenders to the office of Mr. Robert E. 
Fox, town clerk, Town Hall, Leeds, by July 14. 

Ringwood.—fPersons desirous of tendering for the installation of 
low-pressure hot-water apparatus at the Ringwood new Council 
School (310 children), in the county of Southampton, can, on depcsit 
of £2. 2s., see plans, specification, and general conditions of contract, 
aud obtain all other intormation at the office of Mr. W. J. Taylor, 
county surveyor, The Castle, Winchester, during office hours. No 
information rent by post. A copy of the plans will be handed to 
contractors. Tenders by July 19. 

Egremont (Cheshire).—The Wallasey Urban District Council 
invite tenders for the supply, delivery, and fixing of a battery of 
acoumulstors, reversible booster, and switchboard. Copies of the 
specification can be obtained on payment of £1. 18. (returnable) 
from Mr. J. A. Crowther, Sea View road, Liscard. Tenders con- 
sidered from makers only, and all materisi shall be as far as possible 
British msnafacture. Tenders to the office of Mr. H. W. Cock, 
clerk, Public Offices, Egremont, Oheshire, by July 12. 

Rothe: ham. —The Corporation invite tenders for the supply of 
electricity meters according to the requirements of the electric light 
department, between Aug. 1, 1£09, and July 51, 1910. Ampere-hour 
meters of sizes for maximum currents of 2, 5, 10, 25 and SO amperes, 
The supply pressure is 230 and 460 volts. Further particulars obtain- 
able from the Borough E‘ectiical Engineer. A contract containing 
the usual fair wages clause will be required to be entered into. 
Tenders to Mr. W. J. Board, town clerk, Rotherham, by July 13. 

Manchester.—Tenders are invited for the supply of about 
3, (00 tons of welded steel pipes and collars, 44 in. and 40 in. diameter 
(Contract No. 9). Specification and form of tender obtainable from 
Messrs. G. H. Hill and Sons. civil engineers, Albert chambers, Albert- 
tquare, Manchester, and 5, Victoria-strcet, Westminster, upon receipt 
of cheque for £2. 2s. (returnabl). Documents to be sent back: 
Tenders, addretsed to the Chairman of the Waterworks Committee, 
must be sent to the Scoretary, Waterworks Offices, Town Hall, 
Manchester, by July 14. 

West Ham.—The Borough Counsil invite tenders for the supply 
of six double deck electric tramoars, six trucks, and six complete 
electrical equipments. Specification, form of tender, and further 

articulars obtainable from Mr. H. E. Blain, tramways mansger, 

reengate-street, Plaistow, E, on the deposit of a £5 Bank of 
England note (returnable), A bond with two sureties for the due 
performance of the contract will te required to be entered into. 
Payment of wages and observance of hours of labour as are embodicd 
in the schedule which will be part cf the contract. Tenders to Mr. 
Fred. E. Hilleary, town clerk, Town Hall, Stratford, E., by July 16. 

London, W.—The Metropolitan Water Board invite tenders for 
the supply and erection of coal transporter and appurtenant works at 
the Hammersmith pumping station. Contractors desirous of tendering 
can obtain forms of tender, conditions of contract, specification, 
drawings, etc., on application to the Engineer, Metropolitan Water 
Board, Western District, 41, Commercial-road, Pimlico, S.W., on 
the production of an official receipt for the sum of £10 (returnable), 
which sum must be deposited with the Accountant at Savoy-court, 
Strand, W.C. Documents to be sent backs Tenders to sent 
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to the Clerk, Metropolitan Water Board, Savoy-court, Strand, W.O., 
by July 19. 

Eastleigh.—Persons desirous of tendering for the installation of 
low-pressure hot-water apparatus at the Eastleigh Derby-road 
Council School (1,200 children), in the county of Southampton, can, 
on deposit of £10. 10s., see plans, specification, and general condi- 
tions of contract, and obtain all other information at the office of 
Mr. W. J. Taylor, county surveyor, The Castle, Winchester, 
during office hours. No information sent by post. Deposits 
must be by cheque made payable to the Hants County 
Council and crossed ‘‘ Bank of England." Endorsed tenders, on 
forme to be obtained from the County Surveyor, must be eent to 
Mr. H. Barber, clerk of the Courty Council, The Castle, Winchester, 
by July 12. 

London, W.C.—Tenders are invited by the Postal Authorities for 
the supply of telegraph poles of (a) home-grown larch or fir; (b) 
Swedish, Norwegian, Finland, or Russian red fir. The poles are to 
be delivered at any one or more of the following ports as may be 
directed: London, Tilbury, Grimsby, Hull, West Hartlepool, North 
and South Shields, Ellesmere Port, Swansea, Oardifl, Newport, 
Southampton, Leven (Fifeshire), Ardrossan, Belfast. The poles to 
be felled during the winter of 1979-10, and to be delivered during the 
following summer, Butt sections, 2 in. thick, stamped with the 
shipper’s or tenderer's mark from not fewer than three poles, to show 
the quality of the timber otlkred, must precede or accompany the 
tender of any person who has not already supplied the Postmaster- 
General wi:h poles. Forms of tender, containiog all particulara, 
obtainable frem Mr. G. Morgan, controiler of stores, Stores Depart- 
ment, G.P.O, 17-19, Bedford street, London, W.O. Tenders by 
Aug. 9. 

Swansea.—Terilers are invited for the supply, ete., of the 
following to the Corporation Electricity Department : (Contract 30) 
supply, delivery, adjusting, and testing of continuous and 
alternating current enclosed-type arc lamps, resistances, choking 
coils, ete. ; (31) supply and delivery of plain lead steathed tao- 
core conductor, fibre-insulated 660-volt cable (suitable for a draw in 
system), aleo rubber-insulated and braided single-conductor arc 
lamp cable for a working pressure of 550 volta; (32) supply, 
delivery, adjusting, and testing of arc lamp raising and lowering 
gear, winches, wire rope, arc lamp pillars and brackets together with 
all required clamps, straps, bolts and nuts, etc. ; (35) supply and 
delivery of arc lamp feeder pillars, complete with switch and fuse 
gear, time switches, bus Lars, sweating sockets, connections, and 
accessories, also cable joint boxes, complete with fittings, glande, 
bonds, compound, etc. Copies of the general conditions, specifica- 
tions, and forms of tender obtainable from Mr. О. A. L. 
Prusmann, borough electrical engineer, Swansea, on payment of 
£1. 18. for each of the specifications, etc. (returnable), Additional 
copies can be obtained on payment of 10s. per copy, which amount 
will not be returned. Contractors may tender for all or any of the 
cort acts. "Tenders to be sent to the office of Mr. Jno. Thomas, 
town elerk, Guildhall, Swansea, by July 7 for Contracts 30 and 31, 
anl July 14 for Contracts 52 and 33. 


COLONIAL AND FOREIGN. 


Cologne.—The Municipality invite tenders for the supply of four 
elect ically-driven lifts, Tenders by July 15. 

Rome. —The Italian State Railways Department invite tenders for 
the supply of two Jathes. Tenders by July 20. 

Sofia.—The District Finance Commission invite tenders for the 
впрр'у of iron bars and wire. Tenders by July 23. 

Victoria.—The Postmaster-General invites tenders for the supply 
o! 5,0CC telephones complete, Tenders by Anz. 10. 

Vernon.—The Municipality invite tenders for the provision of two 
gas motors, Particulars from the Maire. Tenders by July 27. 

New South Wales.—The Post master General invites tenders for 
S supply of 10 switehboards for 100 metallic circuits. Tenders by 

ept. 10. 

Prahran.—The Prahran and Malvern Tramways Trust invite 
tenders for the supply complete of 12 electric tramcar bodies. Tenders 
by Aug. 27. 

Brussels.—The Belgian State Railways Department invite tenders 
for the construction of a section of the Schaerbeck-Hal line. Tenders 
by Aug. 14. 

Besanoon.—Tenders are invited for the construction of a railwav, 
estimated to cost £6,000. Particulars from the Prefecture du Doubs. 
Tenders by July 10. 

Wilhelmshaven.—Tenders are invited for the supply of broad- 
gauge ammunition railway wagons to the Marine Artillery Depót. 
Tenders by July 31. 

Toulon.—Tenders are invited for the supply of copper wire required 
at the Arsenal. Particulars from the Ministcre de la Marine, Paris. 
Tendera by July 22. 

Brescia.—Tenders are invited for the supply of cast-steel bars and 
wire to the artillery depot. Particulars from the Direction d'Artillerie. 
Tenders by July 12 

Madrid.—Tenders are invited by the Public Works Department for 
the construction and working of a railway from Villajoyoso to Denia. 
Tenders by July 31. 

Paris.—Tenders are invited for the supply of machine tools, bolts, 
etc., to the Colonial Office. Particulars trom Galerie d'Orleans, Palais 
Royal. Tenders by July 20. 

Dortmund. — The Prussian State Railway Department invite tenders 
for the supply of an480-ton locomotive transporter to be electrically 
worked, Tenders by July 12, 


Bukarest.—The Roumanian State Railways Department invite 
tenders for the supply of copper tubes for locomotive and tender 
funnels, Tenders by Aug. 19. 


Cologne.—The Prussian State Kailways Department invite tenders 
for the supply of galvanised iron cable. Particulars from Eisenbahn- 
direction. Tenders by July 14. 

Emden.—Tenders are invited for the supply of two electrically- 
driven dredgers, Particulars can be obtained trum K. Maschinen-ban- 
inspection. Tenders by July 20. 


Bukarest.—Tendcrs are invited for the supply of brass rods, copper 
tubes, and lead bars to the Arsenal. Particulars from the Direction 
de l'Arsenal. Tenders by July 19. 


Stanislaw.—The Austrian Btate Railways Department invite 
tenders for the supply of а tubular boiler. Particulars from К. K. 
Staats- Eisenbahn. Tenders by July 15. 


Naples.—Tenders are invited for the supply of iron and steel 
materials required at the arsenal. Particulares from the Ministero 
della Marina, Rome. Tenders by July 12. 


Bar le-Duo.—Tenders are invited for the construction of a railway 
from Verdun to Montpellier. Particulars can be obtained at the 
Prefecture de la Meuse. Tenders by July 20. 

Rockhampton (Australia).—The City Council invite tenders for 
the provision of low-lift pumping plant Specifications from the town 
clerk, Mr. T. V. Nobbs. Tenders by July 14. 

Paris - Tenders are invited for а three years’ supply of bolts, nuts, 
and rivets required fcr the French Colonies. Particulars from Galerie 
d'O leans, Palais Royal. Tenders by July 20. 

Sofia — Tenders are invited by the Bulgarian State Railwave 
Department for the supply of bolts ard rivets. Particulars from the 
District Finance Commission. Tenders by July 9. 

The Hague.—Tenders are invited for the supply of copper wire 
and sheets, brass wire and bars, aluminium sheets, ete, Particulars 
frei Van Cleef Frercs, Colonial Ofliee. Ter ders by July 14. 

Bukarest.—Tenders are invited by the Roumarian State Railways 
Department for the supply of tubes for train heating, copper sheets, 
tin, and parts for Westinghouse brakes. Tenders by July 16. 


Koslow.—The Tambow Government invite tenders for the equ'p- 
ment «f the central electric station for distribution purposes. Par- 
ticulars frem Govodskaja Uprawe, Koslow. Tenders by July 16. 


Tongres. — The Municipality invite tenders for the extension 
of the electric lighting supply to the suburbs, Specifications can bo 
obtained from the Hotel de Ville, price бз. 6d. Tenders by July 11. 

Buenos Ayres.—Tendeis are invited for the supply of seven 
locomotives for uss on the Patagonian railways. Particulars from tle 
D reccion General de Vias y Communicaciones.. Tendera by Aug. 21. 


В, ussels.—Tencers are invited for the supply of tirefonds, bolts, 
and nuts to the Belgian State Railways Department.  Specificati. n 
N^. 257 can be obtained from 11, Hue de Louvain. Tenders ly 
Aug. 4. 

Robtda.—The Public Works Department, Madrid, invite tenders 
for tlie construction of a railway to Robida. Particulars from tho 
Direccion de Obras Publicas, Ministerio de Fomento. Tenders by 
Aug. 20. 

Rome. —Tenders are invited for the supply of electric cable to the 
Italian Government Railways Department. Particulars from Ferrovie 
d«llo Stato Begretariato Generale, Bezione Contratti. Tenders by 
Aug. 10. 

Victoria.—The Postmaster-General invites tendera for the supply 
and delivery at the 555 oflice, Hawthorn, of eight sections of a 
common battery switchboard and subscribers’ apparatus. Tenders by 
Sept. 14. 


Santa Croce.—The Municipality of Santa Croce, Tenerifa, invite 
tenders for the provision of suction dredger and pontoon with steam- 
engine. Particulars from the Junta de Obras del Puerto. Tenders 
by Aug. 27. 

Santiago.—Tenders are invited by the Chilian Railways Depart- 
ment for the supply of rails, fishplates, dog-spikes, and bolts. 
Particulais from the Direccion-General de Obras Publicas, Tenders 
by Sept. 1. 

Wevelghem. —Tenders are invited by the Vicinal Railways Depart- 
ment, Brussels, for the construction of a line to Wevelghem.  Speci- 
fication, price 10d., can be obtsined from 14, Rue de la Science. 
Tenders by Aug. 4. 

Bukarest.—The Roumanian State Railways Department invite 
tenders for the supply of tin, copper bars, weldless copper tubes and 
rivets. Particulars from the Direction des Chemins de fer Roumains. 
Tenders by July 13. 

Bukarest.—Tenders are invited for the supply of copper bars, 
copper plates for fire-boxes, Martin steel tyres for goods wagons, and 
tin. Particulars from the Houmanian State Railways Department. 
Tenders by July 19. 

Saarbruokon.— Tenders are invited for the supply of seven 
travelling cranes, one fixed crane, and the provision of a transporter 
bridge. Particulars from the Preussischen Staats- Eisenbahnen. 
Tenders by July 19. 

Sydney (N.S.W.),—The Postmaster. General invites tenders for the 
supply and delivery at departmental stores, Sydney, of 150 relays 
non-polar W.E. Co.'stype 12,505 wound to 250 ohms to schedule. 
Tenders by July 21. 

Brussels.— Tenders are invited by the Société Nationale des 
Chemins de fer Vicinaux for the equipment of a sub-station iu con- 
nection with the Spa to Verviers line—alternating current to direct 
current. Tenders by July 14. 

Bukarest. — Tenders are invited for the supply of steel, antimony, 
copper, brass, rivets, and drills for steelwork required by the War 
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Depsrtment. Particulars from the Ministere de la Guerre, Section 
Pyrotechnio. Tenders by July 13. 

Paris.—The Municipality invite tenders for the provision of a 
steam motor and dynamo. Particulara from the Ingenicur.en-Chef, 
Chet du Service Technique des Eaux et de l'Assainissement, 9, Place 
de "Ноге! de Ville. Tenders by July 15. 

New South Wales.—The Postmaster-General invites tenders for 
the supply, delivery, and erection of a branching multiple-magneto 
switchboard at the Edgecliffe telephone exchange in accordance with 
Specification No. 247. Tenders by Sept. 29. 

Barcelona.—The Public Works Department, Madrid, invite 
tenders for the construction and exploitation of electric tramways in 
Barcelona. Particulars from the Direccion-General de Obras Publicas, 
Ministerio de Fomento. Tenders by Aug. 27. 

Paris.—Tenders are invited by the Post and Telegraph Department 
for the construction of telephone lines at Levallois-Perrat and 
Fontenay-aux-Roses. Particulars from Sous-Secrétariat d'Etat des 
postes et des télégraphes, 103, Rue de Grenelle. 

Soheveningen.—Tenders are iovited by the Post and Telegraph 
Department, The Hague, for the provision of a radio-telegraph station 
at Scheveningen. Particulars from the Administration Superieure 
des Postes et Télégraphes. Tenders by July 15. 

Коте. —Тһе Italian State Railways Department invite tenders for 
carrying out various works of railway construction in connection with 
the Bivio-Sciacca-Bivio Greci Porto Empedocle line. Particulars from 
the Direzzione Generale, Ferrovie dello Stato. Tenders by July 22. 

Madrid.—The Pullic Works Department invite tenders for the 
construction and exploitation ofan electric tramway between Monarhil 
aud the suburbs of Gabia Grande, Granada. Particulars can be 
obtained from the Commercial Intelligence Department о! the Boa:d 
ef Trade. Tenders by Aug 206. i 

Melbourne.—The Corporation invite tenders for the supply of one 
direct-current steam-driven generating stt. Tender form, conditions 
of tender, specification, and plans can be obtained on application 
to Meesrs. Mellwraith. McEacharn, and Co., Ppty., Billiter-square- 
baildings, London. E.C., agents for Melbourne City Council. Tenders 
to the Town Clerk, Town Hall, Melbourne, by July 14. 

Adelaide.—The Municipal Tramways Trust invite tenders for the 
erection of buildings for power station on the site of Ocean Steamers’ 
Wharf, Port Adelaide. The sum of 10 guineas will be charged per 
coy y of specification, which will only be refunded on receipt of bona 
fide tender and return of specification. Particulars frem Mr. H. О. 
Mais, 31, Queen-street, Meltourne. Tenders to Mr. W. G. T. Good- 
man, chief enginecr and general manager, 8, King William-street, 
А 'elaide, by July 27. 

Melbourne (Australia). — The Corporation invite t:nders for the 
supply of one overhead travelling «rane. Tender form, conditicns of 
tendering, specification, and plans, ete., cau be obtained on applica- 
tion to Messrs. Mellwraith, MeEacharn, and Co., Billiter - equare- 
buildings, London, E.O., agents for Melbourne City Council. by 
deporiting the sum of £1. 1s, which amount will be returned ор 
receipt of a bona fide tender. Tenders to the Chairman, Electrical 
Supply Committee, Town Hall, Melbourne, by 2 p.m. on Aug. 4. 


Brisbane (Australia) — The Board of Waterworks invite tenders 
for the supply of 42-in. and 48 in. steel pipes, or alternatively 42 in. 
and 48-in. wrought-iron pipes or 42 in. and 48-in. cast-iron pipes. 
The whole of the material to be used in the manufacture of the pipes 
must be the product of the United Kingdom or of the Commonwealth 
of Australia. Specifications and drawings can be obtained on applica- 
tion at the office of the Engineer to the Agent. General for Queensland, 
409 and 410, Strand, London, W.C., on payment of a fee of £3. 5з 
T«nders must be sent to the Secretary, Brisbane Board of Water- 
works, Brisbane, Queensland, by Sept. 1. | 

Ladysmith (Natal)—The Corporation invite tenders for the 
manufacture, supply, and delivery f.o.r. at the port of Durban, 
Natal, of the following—viz.: (а) about 740 tons of 12-ір. cast-iron 

ipes and special castinga, certain sluice and air valves, and surface 

xes and pipe cutter ; (5) 435 ewt. of soft pig lead and 24 owt. of tar 
rope, 4 in. diameter, for pipe jointing. Specifications, with schedule 
of quantities for the cast-iron pipes, sluice valves, etc., obtainable on 
deposit of £2. 2s. (returnable) from the London Agents. No deposit 
required for particulars of the lead and tar rope. Tenders must be 
sent to Messrs. Webster, Steel, and Co., London agents, 5, East India- 
avenue, Leadenhall-street, London, E C., by July 13. 


Christiania (Norway).—Tenders are invited by the Norwegian 
State Railways for the supply of a number of axles and wheels. 
Tenders, marked Hjul,” must be sent to the Styrelsen for 
Statsbanernes Expeditionskontor, by July 16. Copies of the specifica- 
tions and conditions of tender, together with drawings, can be 
inspected by British makers on application at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basin ghall- street, 
London, E. C. It should be noted that in all Norwegian Government 
contracts a preference of from 10 to 15 per cent. (apart from customs 
duties) is given to Norwegian manufacturers, and that it is obligatory 
that a resident agent (not necessarily a Norwegian firm) should act 
for tenderers not residing in Norway. 

hagon (Denmark).—The Co umercial Intelligence Branch 
of the Board of Trade have been notified by his Majesty's consul at 
Copenhagen (Mr. L. O. Liddell, M.V.O.) that tenders are invited by 
the Copenhagen Lighting Corporation for the supply of (1) & quantity 
of continuous-current cable; and (2) 800 electric meters for alter- 
nating currents. The period of delivery, in both cases, is to extend 
from Aug. 1, 1909, to Aug. 1, 1910. Tenders, marked ''Tilbud 
paa Jaevnstroms Kabler” in the case of (1) and ''Tilbud paa 
Vekselstromsmaalere in the case of (2), should reach Directoren for 
Belysningsvaesenet, Raadhiuset, Copenhagen, by 12 noon on July 19 
and 17 respectively. Copies of the specilicationg and conditions of 


tenders can be seen by British makers interested on application at 
the Commercial Intelligence Branch of the Board of Trado. 

Rome (Italy).—The Rome Gazzetta Ufliciale of June 17 announces 
that tenders are invited for the construction of the Ostiglia-Ncvara 
section of the Bologna-Verona Railway, nine miles long, and of 
various junctions. The upset price is p'aced at 3,650,000 lire 
(£146,0C0), and the competition will turn on the percentage of reduc- 
tion offered thereon. To qualify any tender a deposit of 182,000 lire 
(£7,280) will be required, to be increased by the successful 
tenderer to 565,000 lire (£14,600). Tenders must be enclosed in 
sealed envelopes, marked on the outside ''Otlerta рег Asta: 
tronco Ostiglia-Nogara, and addresscd to Direzzione-Generale delle 
Ferrovie dello Stato (servizio J, ufficio contratti), via Ludovisi 4, Rome, 
where they will be opened on July 31. Tenderers will be required 
to furnish certificates of competency. The award in fespect of this 
competition will no doubt involve the purchase of a substantial 
quantity of permanent.way material, which may have to be obtained 
wholly or in part out of Italy. The Gazz-tta, containing further 
particulars, can be seen by British firms interested on application 
at the Commercial Intelligence Branch of the Board of Trade, 75, 
Basinghall street, London, E O. 

Winnipeg (Canada).—The Board of Control invite tenders for 
the manufacture, delivery, and erection of the hydraulic, electric, 
and auxiliary equipment of the municipal generating station at Point 
du Bois, on the Winnipeg River. Specifications and plans will be 
on exhibit at the offices of the following: — Engineering, London, 
Eog'and ; Engineering News, New York City; Smith, Kerry, and 
Chace, Toronto; Wm. Kennedy jun., Y. M. C. A. Building, Montreal; 
and Smith, Kerry, and Chace, Winnipeg. Copies of the instructions 
to bidders, of the plans, specifications, and form of teuder can be 
o' tained from the Power Engineer's Office, Carnegie Library Building, 
Winnipeg; and at the cflice of Engineering, London, England; but 
the application for these must be accompanied by deposit, as listed 
below, for each section applied for. This deposit will be returned to 
the applicant only upon the return to the Power Engineer’s Office of 
the plans and specifications in good order. Each tender must be 
accompanied by a cert'fied cheque payable to the City Treasurer for 
the sum called for in the corresponding instructions to tendere e, 
which cheque will become forfeit to the Corporation in the event of 
the successful tenderer refusing or neglecting to execute a satisfactory 
contract when called upon eo to do. Tenders will be received upon 
the following sections: (A) Specifications Nos. 5 and 6 — five 5,220-h.p. 
turbines and two 450-h.p turbines; dep^sit, 250 dol. This tender 
returnable Aug. 2, 1909. (B) Specifications Nos. 7, 8, and 11— 
five 3,000 kw. generators, two 250. kw. generators, and switching an! 
accessory apparatus; deposit, 75) dol. (С) Specification No. 10—six 
step-up trausformers ; deposit, 100 dol. (D) Specification No. 12 — 
light, heat, and power systems; deposit, 50 dol. (E) Specification 
No. 25 protective apparatus; deposit, 50 dol. (F) Specification 
No. 25— three electric tiavelling cranes ; deposit, 50 dol. (G) Speciti- 
cation No. 27— auxiliary apparatus ; deposit, 100 dol. As an alterna- 
tive, tenderers may include or group together one or more of the 
above sections, providing that they have also tendered for the 
individual sections of such grouping. Tenders, addressed to the 
Chairman of the Board of Control, must be sent to the office of Mr. 
M. Peterson, secretary, Office of the Board of Control, Winnipeg, 
Canada, by Aug. 2 and 16. 


RESULTS OF TENDERS. 


Margate.—The Town Council have accepted the tender of Stuart 
and Moore, at £68, for the supply of electrical fire-alarm apparatus. 

Cheltenham.— Тһе Corporation have accepted the tender of Pates 
and Co. for the annual supply of coal for use at the electricity works. 

Rochford.—The Guardians have accepted the tender of Rosser and 
Russell, at £22. 15s., for the provision of a radiator in the attendants’ 
room. 

Plymouth.—The Corporation have accepted the tender of Cory 
Bros. and Co., Cardiff, for the supply of coal for use at the electricity 
works. 

Rugby.—The Urbsn District Council have accepted the tender of 
W. T. Henley and Oo., amounting to £78, for the supply of service 
cable. 

Swansea.—The Electrio Lighting Committee have accepted the 
tender of Brook, Hirat, and Co., at £70, for the supply of a starting 
switch. 

Stirling.—The tender of the Sloan Electric Co., amounting to’ 
£41. 9s., has been accepted by tlie Town Council for the supply of 
carbons, 

Birkenhead.—The Corporation have accepted the tender of Dennis 
Bros., Onslow-street, Guild ford, for the supply of a motor fire-engine, 
for £980. 

Tunstall.— The Education Committee have accepted the tender of 
Truswell and Son for the provision of an additional boiler at Chell 
school for £56. 

Toronto (Canada).—The tender of O. W. Dill, of Toronto, 
amounting to about £100,000, has been accepted for tho erection of 
filtration plant. 

Deptford.—The Borough Council have accepted the tender of. 
Cooper and White, 1, Napier-street, for repairs to heating apparatus 
at the town hall. 

Windsor.—The Town Council have accepted the tender of Crossley 
and Sons, Manchester, for the erection of a gas suction plant for the 
sum of £344. 10s. 

Gloucester.—The County Council have accepted tho tender of 
Woodward and Co. at £36, 103, for the erection of two wrought-iron 
boilers at Over Hospital, - 
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Southampton.—Tho Town Council have accepted the tender of 
P, Brotherhood, Limited, at £60, for the provision of an air oomprossor 
for the tramways department, 

Newark —The Urban District Council have accepted the offer of 
H. Widdowson, of Nottingham, to purchase for £36 the old enyine 
and dynamo at the Farnstield works. 


Lanmoaster.—The Town Council have accepted the tender of 
Saunders and Taylor, mounting to £91. 10s., for the supply and 
fixing of a boiler at Storey's Institute. 

Burnley.—The Education Committee have accepted the tender of 
Simpeon Bros., Burnley, for the electrical installation at the new 
technical school for the sum of £1,425. 

Dundee.—The offer of Kelvin and White, Glaszow, has been 
accepted for the supply of the main switchboard required at the new 
technical institute for the sum of £300. 


Longton.—The Electricity Committee of the Town Council have 
accepted the tender of Tompkinson and Bettelley, at £452. 17e., for 
the extension of the electricity generating station. 

Erith.—The Electricity Committee recommend the acceptance of 
the tender of Beadle Bros., Erith, for the supply of about 5,500 tons 
of Longhurst rough small coal at 11s. 14. per ton. 

London.—The London Oounty Council are recommended to accept 
the tender of the Easton Lift Co., at #245, for the supply and fitting 
of a new lift in the chief station of the fire brigade. 

The Corporation have accepted the tender of the 
Phwnix Dynamo Oo. the supply for two years of 250 motors, ranging 
from 1 h.p. to 5 h. p., to the electricity department. 

Gillingham.—The Electric Light Committee have accepted the 
tender of the Electrical Construction Co., amounting to £2,420, for 
the supply of one 135-140-kw. Mirrlees-Diesel E. C. C. set. 

Penwithick.—Tho St, Austell Rura! District Council have ac ꝛspted 
the tender of Tangyes, Birmingham, for the provision of two horizontal 
suction gas-engines and two punips at the waterworks for £541. 

Derby.—The Electricity Committee have accepted the tenders of 
the Derby Coal Co., T. and G. Walker, and Parsons Bros. and Snape 
for the supply of coal for use at the electricity generating station. 


Heston and Isleworth.—The District Council have accepted the 
tender of Babcock and Wilcox to supply and fix & meclianical chain- 
grate stoker to boiler No. 3 at tho electricity works for the inclusive 
sum of £310. 

Wednesfield. — The Staffordshire Education Committee have 
accepted the tender of O. Manton, Walsall, for the installation of 
low-pressure hot-water heating apparatus in the Oouncil school for 
the sum of £210. 

Stepney.—The Borough Council have accepted the tender of the 
Reason Manufacturing Co., amounting to £563. 53., for the supply of 
demand indicators for the ensuing two усзіз, and that of Venner and 
Co. for time switches. 

Western Australia.—The Postmaster-General has accepted the 
tender of W. T. Henley’s Telegraph Works, Melbourne, for the 
supply of three miles cable, 52 pairs, at £186. 10s. per mile; ditto, 
26 pairs, at £141 per mile. 

Peokham.—The tender of R. Bridger and Co., at £135. 8s., is 
recommended to the London County Council for acceptance for 
installing electric lighting in connection with the enlargement of the 
' Oliver Goldsmith " School, Peckham. 

Leamington.—The D.P. Battery Co., of Bakewell, have received 
an order from the Midland Electric Light and Power Co, of 
Leamington, to install and maintain for 10 years a storage battery of 
their LS-17 type, in replacement of two batteries of another make. 

Wishaw.—The Corporation Electricity Department have accepted 
the following tenders: British Westinghouse Co., one 100-kw. rotary 
converter; Oliver and Co., Woolwich, 12 9-ampere magazine tlame 
lamps; London Electric Firm, 12 sets of raising and lowering gears. 


Leyton.—The Urban District Council have accepted the tender of 
Siemens Bros. Dynamo Works for the installation of an electric motor 
at the baths for £13. 7s. 6d.; that of H. Grimshaw and Sons for 
wiring, etc., at £7. 78.; and that of Venner and Co. for the annual 
supply of meters. 

Warminster.—The Urban District Council have accepted the 
tender of J, W. Pitt, Woodcock Ironworks, for the supply and erection 
of a Tangye 35-b.h.p. gas-engine and suction gas-producer plant and 
a Daniel's high-speed vertical three-throw pump at the Crockerton 
pumping station for the sum of £8,601. 

Bushbury (Staffs).—The Staffs Education Committee have 
accepted the following tenders for work at the Council school: J. 
Caddick, Wolverhampton, painting, constructing heating chamber, 
eto., £166. 10s. ; . H. Manley and Co., Wolverhampton, pro- 
viding and fixing new boiler, etc., £40. 

Spennymoor.—The Urban District Council have resolved to accept 
the tender of the Northern Counties Electricity Supply Co. for the 
public lighting for the ensuing season. The installation will include 
the provision of 34 lamps of 120 c.p. per lamp, 238 lamps of 50 c.p., 
and 28 lamps of 36 c.p., or a total of 510 lamps at £2. 10s. per lamp 
for the season of 10 months. 


Grimsby.— On the recommendation of the Electric Lighting Com- 
mittee, the Town Council have accepted the tenders of Sykes and 
Sugden, and that of W. Lucy and Co., for the supply of service boxes 
for the ensuing two years, also that of the British Insulated and 
Helsby Qables, Limited, at £108. 12s. 3d. for a two years supply of 
e ES and the tender of John Wilson and Co. at £145 for pipe- 
work. 

London.—The London County Council have received the following 
tenders for the supply of 562 moulded plough bases for electric cars 
and stores vehicles; J. G. Ingram and Son, Hackney Wick, 45s. 


each (recommended for acceptance) ; India Rubber, Gutta Percha, and 
Telegraph Works Oo., Caunon.street, E C., 47s. 6d. (lees 24 per cent. 
discoant) ; Avon India Rubber Co,, Melksham, Wilts, 55s.; Dermatine 
Oo., Camberwell, 593. 61. 

London. —The London County Council have received the following 
tenders for the suppiv of (1) 150 outside stringers; (2) 150 inside 
stringers, and (3) 1,200 galvanised risers for electric cars: G. A. 
Harvey, Limited, Lewisham, (1) 3e. 4d., (2) 3e. Id., and (3) 7d. 
each, less 24 per cent. discount (recommended for acceptance) ; 
Е. Le Bas and Oo., Billiter-street, E.O., бе. 6d., 68. 6d., and 81d. 
each; Е. Braby and Oo., Euston-road, N.W., 7s. 3d., 7s., aud 
104d. each, less 24 per cent. discount. 

Vietoria.—The States Railways Department have accepted the 
following tenders: Dorman, Long, and Co. for the manufacture, 
supply, and delivery of rolled-steel joists, angle braces, etc., for super- 
structure of Brougham · place subway, Geelong; F. Ziegeler, manufac- 
ture, erection, and maintenance, etc., of a four-dial tower clock and 
all connecting mechanism complete in tower of new station, Flinders- 
street, Melbourne, £750; and that of the Acme Bolt and Nut Co., 
I. in. steel fishbolts and nuts for 80-lb, and 100-10. rails, £19. 9s. 9d. 
per ton. 

London, W.—The London County Council have received the 
following tenders for the supply of fittings and the execution of the 
wiring for an electric light installation at the Great Marlborough- 
street Fire Station: 


G. E. Taylor and Oo., 8, Bush-lane, E. O.). .. . . £169 0 O 
Pinching and Walton, 52, Cennon.street, E C......... es. 169 7 6 
Tredegar and Oo., 56, Victoria-street, 8. W...... . we 182 0 9 
W. J. Fryer and Oo., Bravington Works, Paddington... 194 0 0 
A. Hawkins and Sons, 125.8, London-road, Southwark... 210 0 O 


Chief engineer's estimate, £207. Recommended for acceptance. 


Woolwich.—The following tenders have been accepted by the 
Electricity Committee for the supply of 2,0CO yards of three-ooro 
025 E. H. T. cable, required in connection with the extension of 
mains to New Eltham : 


Callender's Cable and Construction Co . . 2596 10 0 
Johnson and Phillips 222 3 МЕРЕНИ . 396 0 0 
W. T. Glover and Oo. ....... VF . 393 0 0 
Siemens B... 8 . 391 0 0 
Henley's Telegraph Works Co. (accepted)..................... 5984 10 0 
Western Electric Oo. ................ 0 5 ~ 585 0 0 


Western Australia.—The States Railways Department bave 
accepted the following tenders: Agent-General, 1,000 bars round 
spring steel 3 in. diameter £13. 193. 9d. per ton, ditto 14 in. 
diameter £12. 19e. 9d. per ton ; Dunlop Rubber Co. of Australasia, 
500 vacuum hose washers 25s. per 100, 198 21.in. piston rolling rings 
4s. each; McLean Bros, and Rigg, one Cradley boiler, 6 h.p, 
£84. 108. ; Harris, Scarfe, and Co., 3,207 tq. ft. spark arrester 
wire, 36 in. by 6 mesh by 16 gauge, 53d. per square foot ; Saunders 
and Stuart, 3 tons 15 cwt. 21 Ib. mild steel, £11. 108. per ton; 
J. Martin and Co., 27 cwt. 1 qr. of steel castings, 548. per cwt.; 
J. aod W. Bateman, 68 cwt. 5 qr. car iron, 4 by 1, £11. 5s. per ton. 


Greenwich — The London County Coun il have received the 
following tenders for the supply and erection of the condenser water 
piping, valves, etc., required for the final portion of the Greenwich 
generating station : 


Foster Bros., У/өйпевЪпгу................................... . £2,617 0 0 
Railway and General Engineering Co., Nottingham* .. 2986 14 6 
Staveley Coal and Iron Co., Chesterfield..................... 3.024 15 4 
J. Spencer, Wednesbury ........... — À "—— . 5,064 5 8 
J. Oakes and Co., Alfreton .................... se ceres 3082 18 0 
J. Wilson and Co., Lime-street, E. O. ET Sess. 0,185 18 2 
S. Russell and Sons, Leicester ................................. 3,236 18 0 


Chief officer of tramways’ estimate, £3,500. “Recommended for 
acceptance. 


Shand, Mason, and Co. ..... W 00 Sn cunOs £1,295 
H. Simonis and Co............. T——— УРА — € m 1,200 
Ditto, alternative ............. КОО КҮГЕ eae €—— 08 
Argylls, Limited Sic eR Ee TUA СИМА E Asko 
Merry weather and Sons — erry — 105 
r ext ree vé voca ob sev va Eaa NA Ee E ERE PATE UNS 920 
Leyland Motor ЖОКТУГУ . 1,070 
itto, alternative WR sons осеке s... 1,025 
Halley's Industrial Motors FF көзө ew 975 
Donnis dd жий ERAS Ld ала EFE CE AT Fa TRO esses 870 


* Recommended for acceptance. 

London, 8.E.—The London County Council have received the 
following tenders for the supply and erection at the Greenwich 
generating station of steam, exhaust, feed, and drain piping, valves, 
water-tanks, etc., required for the final portion of the station : 


Staveley Coal and Iron Oo., Chegterfield* .............. . . . 27, 006 7 2 

Ditto (alternative) ........... FF =... 7,566 7 2 
Railway and General Engineering Co., Nottingham ..... 7,342 15 1 
Shelby Manufacturing Co., Peckham . es. 7.733 15 3 
S. Russell and Sons, Leicester N do 44. 7,954 9 6 
J. Oakes and Oo., Alfreton ....... —— "m" . 8,002 19 0 
Foster Bros., Wednesbury ...... FC e . 8,168 12 0 
Stewarts and Lloyds, Glasgow . esses. 8,232 9 8 
J. Spencer, Limited, Wed nes burn. 2 . . 8,291 7 11 
Babcock and Wilcox, Farringdon-street, E. O. . . 8,400 0 0 
E. Le Bas and Oo., Billiter-street, E. .......... —Q . 8495 8 5 


Chief officer of tramways' estimate, £9,000. * Recommended for 
acceptance, with permiesion to sublet the following portions of the 
work— viz. : Stewarts and Lloyds, J. Spencer, Limited, or J. Russell 
and Sons, the steel piping ; Newton, Ohambers, and Oo., the water- 
tanks; Cresswell's Asbestos Oo., the pipe covering, 
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Wandsworth. —The Board of Guardians have received the following 
FEE for retubing four heaters at the infirmary, St. John’s-hill, 
J. and F. May, 33, Whetstone-park, Lincoln’s-inn-fields 


(всверѓеа ), лаз 33 А £287 10 0 
Z. D. Berry and Sons, Albion Works, Regency-street...... 289 10 0 
Kennington Engineering Works, Lower Kennington- 

C uet олкы doute bes 293 0 0 
Rosser and Russell, Queen's Wharf, Hammersmith ......... 525 0 0 
Н. end C. Davis and Oo., 1, The Pavement, О apham ..... 575 9 6 
A. Goodwin and Son, Sumner-street, Southwark Bridge 422 0 0 


—U— —— MM MÀ —M À — € a € E 


PROVISIONAL PATENTS, 1909. 


JUNE 24. 

14790. Improvements in iron-clad electric switches. Charles 
Hellyer Pearson, 18, Southampton · buildings, London. 

14799. Electric indicator for skittle grounds. Hermann 
Schlüter, 20, High Holborn, London. 

14803. Improvements in and rolating to olectrio searoh- 
lights. Siemens Bros. and Co., Limited, and John Harold 
Bradley, Oaxton House, Tothill - street, Westminster. 
(Complete specification. ) 

14826. Improvements in electric signalling. Reginald Aubre 
Fessenden, Birkbeck Bank-chambers, Southampton. build. 
ings, London. (Date applied for under Section 91 of the 
Act, July 30, 1908, being date of application ia United 
States.) (Complete specification.) 

14833. Improvements in or relating te eleetrio switches. 
Robert Pickersgill Howgrave-Graham, 11, Hatton-garden, 


London. 
JUNE 26. 

14858. Improvements in or relating to eleotrio furnace 
electrodes. Charles В ngham, 8, Breams - buildings, 
London. 

14873. Improvements in or relating to electric clocks. 
Holden, 85, Cannon-street, London. 

14888. New or improved manhole cover for sewers, electrical 
conduits, and similar purposes. Richard Ants, 72, 
Ranelagh-road, Ealing, Lor don. 

14899. Improvements in electric quantity indicators. Rankin 
Kennedy, 96, Byres road, Partick, Glasgow. 

14911. Improvements in or connected with telégraphio appa- 
ratus for use on road vehtoles and the like. 
William Chadburn, Tower-building, Water-atreet, Liverpool. 

14934. Improvements in and relating to electric reflector 
lamps. Charles Olare Regnart, 29, Anson-road, Orickle- 
wood, London. К. 

14937. Improvements in electrical induction furnaces. Oarl 
Grunwald, 33, Chancery lane, London. (Application for 
patent of addition to No. 3,699/09. Date applied for 
under Section 91 of the Act, Oct. 2, 1908, being date of 
application in Germany.) (Complete specification. ) 

14952. Improved method of detecting faulty insulators in 
high-tension conductors. Richard Greiner, 7, South- 
ampton - buildings, London. (Date applied for under 
Section 91 of the Act, July 20, 1908, being date of applica- 
tion in Germany.) (Complete specification.) 

14965. Improved apparatus for avoiding the dangers result- 
ing from excess voltages in distributing mains. 
Vittorio Arcioni, 7, Southampton-buildings, London. (Date 
applied for under Sect:on 91 of the Act, June 27, 1908, 
nb date of application in Italy.) (Complete specifica. 
tion. 

14972. Improvements connocted with the raising and lower- 

ing of arc lamps and the like. Adolph Wunderlich 
and Gwylim Anwyl Hughes, 18, Southampton-buildings 
London. (Application for patent of addition to No. 25398/07.) 
(Complete specification. ) 

14980. Improvements relating to the rectification of alternat- 
ing electric currents and to devices for use therein. 
Ernst Fässler, 322, High Holborn, London. 


JUNE 28 

15006. Improvod terminals for shunts and other electrical 
apparatus. Kelvin and James White, Limited, William 
Tuxford Evans, and Samuel Biggart Wilson, 65, Ohancery- 
lane, London. 

15032. Improvements in third-rail electric railway systems. 
Charles Kozesnik, 33, Ohancery-lane, Londen. (Complete 
specification.) 

15075. Improvemonts in cirouit-closing contacts. John William 
Mackenzie, 40, Chancery-lane, London. (Sundh Electric 
Company, United States.) (Complete specitication.) 

15081. Improvements in and relating to electrico dynamos 
and motors. Herman Bernard Van Daalen, 18, South- 
buildings, London. (Completa specification.) 

15086. Improvements in apparatus for automatically establish- 
ing and cutting off the supply of electricity, gas, or 
other fluid. John Hansford and John Frederick Wright, 
Birkbeck Bank-chambers, Southampton-buildings, London. 

15115. Improvements in and relating to electrio reflector 
lamps. Charles Olare Regnart, 29, Anson-road, Orickle- 
wood, London. (Complete specification.) , 


Frank 


JUNE 29. 

15151, Improved contact finger for electrical oontrollers, 
switches, and the like.  Hobeit Crawford Lyness, 
Pradential-buildings, Mosley-street, Newoastle-on-Tyne. 

18158. New or improved method of eliminating or reducing 
electrostatic electromagnetic induction botween con- 
tact wires of clectric traction systems and adjacent 
telegraph and/or telephone cirouits. Josiah Sayers, 
Imperial.chambers, Albert-street, Derby. 

15167. Improvements in telegraphy. Louis Maxwell Potts, 55, 
Chancery-lane, London. (Complete specification ) 

15182. Improvements in and relating to flamo aro lamps. 
Francis Smith and Francis Victor Smith, 60, Qaeen 
Viotoria-atreet, London. 

15192. Improvements in the manufacture of metallic filaments 
for incandescent eleotrio lamps. Société Francaise 
d'Incandescence par le Gaz (Systeme Auer), 24, South- 
ampton - buildings, London. (Date applied for under 
Section 91 of the Act, July 18, 1908, being date of appli- 
cation in France.) (Complete specification. ) 

18193. Improvements in tho preparation of filaments suitable 
for incandescent electric lamps. Société Francaise 
d'Incandercence par le Gaz (Système Auer), 24, South. 
ampton - buildiogs, London. (Date applied for under 
Section 91 of the Act, July 18, 1908, being date of appli- 
cation in France.) (Complete specification.) 

15194, Improvements in primary batteries. Wilhelm Alexander 
Felix Bleock, Birkbeck Bank-chambers, Southamyton-build- 
ings, London. (Complete specification.) 

15203. Improvements in and relating to the actuation ef 
controllers and the like for electric machinery. 
Herman Bernard van Daalen, 18, Southampton-buildings, 
London. (Oomplete specification.) 


‚ 15210. Improved method for attaching tho filaments of inoan- 


descent lamps. Jean Canello, 7, Southampton. buildings, 
London. (Date applied for under Section 91 of the Act, 
July 22, 1908, being date of application in France.) (Com- 
plete specification. ) 

15311. Improvements in electric switches. Walter Herbert 
Fiood, 4, Scuth-street, Finsbury, London. 

15217. Improvements in brush-holders for dynamo-eleotrio 
machines. John Somerville Highfield, 222, High Holborn, 
London. | 

JUNE 30. 

15370. Improvements relating to time-limit or retarding 
devices for use in connection with circuit breakers, 
Electric and Огапапсе Accessories Company, Limited, 
Joseph Richardson Gardner, and Norman Uollins, 24, 
Temple-row, Birmingham. (Complete врэсібсаќіор.) 

15262. Improvements in or relating to driving mechanism 
for petrol electric apparatus. Felten und Guilleaume 
Lahmeyerwerke Akt.-Ges., 111, Hatton garden, London. 
(Date applied for under Section 91 of the Act, July 1, 
1908, being date of application in Germany.) (Complete 
specification. ) 

15287. Improvements in magazine electric aro lamps. Johnson 
and Phillips, Limited, and James Brockie, Birkbeck Bank- 
chambers, Southampton-buildings, London. 

15398. Improvod electrio shunt arrangement for watt measure- 
ment. Charles: Edouard Joules O'Keonan, 70, Ohancery- 
lane, London. (Date applied for under Section 91 of tne 
Act, July 17, 1908, being dite of application in France.) 
(Complete specification.) 

15317. Improvod electric motor. Carl Heinrich Piott, 231, 
Strand, London. (Complete specification ) 

15319, Improvements relating to dynamo-electric machines 
constructed with commutators. Robert Pohl and 
Pheniz Dynamo Manufacturing Company, Limited, 322, 
High Holborn, London, 

15823. Means for diminishing the field excitation of variab:e- 
speed electric generators in proportion to their 
speed of rotation. Henry Leitner, 4, South · street, 
Finebary, London. 

15326. Improvemonts in the preduction of constant-potential 
electric circuits. Henry Leitner, 4, South - street, 
Finebury, London. 

JULY 1. 

10319 Improvements in or appertaining to electric terminals 
or binding screws. George Whitley Micklethwait, 9, 
Tempest Hey, Liverpool. 

15345. Improvements in voltage rogulaters for dynamo- 
electric machines. Thomas Ferguson, 1, The Mount, 
Altrincham, Cheshire. 

15351. Incandescent electric lamp filament packing or transit 
box. Francis Harrison, 142, Duke’s-avenue, Muswell Hill, 
London. 

15371. Improvements in collector shoes or skates for eleotrio 
traction systems. Reginald James Houghton, Peter 
Allman, and William Turnbull Gray, 37, Moorfields, Liver- 
pool. (Date applied for under Rule 13, June 2, 1909. 
An invention comprised in application No. 12937, dated 
June 2, 1909.) 

15390. Improvements in or connected with high-tension 
magneto-electric machines. Frederick Richard Simms 
and Simms Mauufscturing Oompeny, Limited, 4, South- 
street, Finsbury, London. 
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15373. Process for preventing the dropping of active material 
in alkaline accumulators. Leon Marseille and Paul 
Gouin, 70, Chancery-Jane, London. (Date applied for under 
Section 91 of the Act, July 4, 1908, being date of applica- 
tion in France.) (Complete specification. ) 

15381. Improvements in or congected with magneto-electric 
machines Frederick Richard Simms and Simms Manu- 
facturing Company, Limited, d, South-street, Finsbury, 
London. 

15385. Improvements in or relating to eleotric telography. 
Sidney George Brown, 7, Southampton-buildings, Lond.n. 

10389. Improvements in electric ignition apparatus for 
internal-combustion engines. Leonard Altert Hindley, 
Harold Douglas Hindley, and William Stantord, Bou: ton, 

| Dorset. 

154129. Improvements in and connected with magnetic ore 
separators. Henry William Buddicom, 18, Southamptcn- 
buildings, Loudon. 


15413. Improvements in and relating to the jointing of eleo- 
trical conductors. Charles Vernier, 18, Southampton- 
buildings, London. (Complete specifications.) 

15481. Improvements in and relating to ourrent-colleoting 
devices for dynamo electrio machines. British 
Thomson-Houston Company. Limited, and William Francis 
Dawscn, 83, Cannon-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


(To be published on July 15.) 
1908. 
9900. Electric batterios. Richmond. (Post-dated, Nov. 9, 1908.) 
13185. Devices for operating automatic switches applicable 
for use with eleotrio transformers, Sunderlani and 
Pillinger. 
13327. Electromagnetic switch. Venner, Griesbach, and Morris. 


13504. Rotors of dynamo-electric machines, Lancashire Dynamo 
and Motor Company and McLeod. 


13520. Control of eloctrio motors. Hartonheim. 

13788. Electric meters, British Thom:on-Houston Company апі 
Martin. 

14773. Switches for supplying eleotrio power. Cooper апі 
Sharp. 


15388. Electric accumulators. Van Raden and Co. and Metz. 
15523. Transformation of electric currents. Taylor. 
17143. Electric telegraphs. Tyer and Dobson. 


17161. Means for indicating and recording curront leakage 


in electric circuits or motors, Ashington Coal Company 
and McKie. 


19757. Construction of regulating switch. Gott. 


21936. Direct-current dynamo-eloctrio machinery. Midgley 
and Vandervell. 
21938. Direct-current dynamo-electric machinery. Midgley 


and Vandervell. 


$3070. Supply and regulation of the eloctric energy employed 
in the operation of aro lamps used in searchlights 
and like apparatus. British Thomson-Houston Company 
and Pollock. (Application for patent of addition to 
No. 4379/05.) 

High-potential rectifying switch. Snook. (Date applied 
for under International Convention, July 20, 1907. 
Originally included in No. 13354/08.) 

23908. Eleotrical apparatus for working planing machines 
and other reciprocating tools, Vickers, Suns, and 

Maxim, Lia ited, and Williamson. 

Printor for a multiplex printing telegraph system. 

Murray. 

27343. Alternating - current meters. Siemens - Schuckertwerke 
Ges. (Date applied for under International Convention, 
Dec. 17, 1907.) 

28271. Single - phase alternating-ourrent meters. H. Aron 
Klektricitate Zahlerfabrik Ges. (Date applied for under 
International Convention, Oct. 9, 1908.) 

1909. 
335. Magnetio separating machines. Rapid 
Machine Company, Thompson, and Davies. 
for under Rule 13, July 14, 1908.) 

1345. Aluminium electrolytic cells. British Thomscn-Houston 
Company. (General Electric Company.) (Date applied for 
under Rule 13, Sept. 4, 1908.) 

8831. Armature windings for dynamo - electric machines 
Storer. (Date applied for under International Convention, 
March 2, 1908.) 


4863. Magnetic locking device for locking railway-carriage 


23489. 


26918. 


Maguetting 
(Dite applied 


doors, safes, or for other purposes. [airless and 
Dixon. 

5119. Electric motor-generator sets. British Thomson- Houston 
Company. (General Electric Company.) 


6105. Means for use in connection with tho electric ignition 
gear of motor road vehicles to prevent starting of 
the vehicle by unauthorised persons. Hay. 

6646. Device for converting a series of electrical contacts 

of short duration into a contact of longer duration. 
Plato. 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


amora Last price 


Name, pal 

£ 

Alltance Electrical Cc., 5 percent. Oum. Pref., Noe 1-70,000 1 

Ord; 1,125000 ² ешо ранна EF 1 

Aron Electricity Meter, 6 1488500 Cum. Pref. bares, 1-125,000 1 

Ordinary, / raene kars 96 4. a 

BaAtish Aluminium Co., Ordinary, 2,001-40,000 ............. . 5 

7 percent. Cum. Pret., (ЖЮ PM ES —€—' . D 

“А” 6 per cent. Cum. ' Pret., 1-29,000............. . 0 

———— 4 per cent. Funding Certificates, 1- 20,000 . sosse Салу „СӨ 

5 per cent. 1st Mort. Deb. Stock, oo 10⁰ 

54 per cent. Loch Leven Deb. (Re rre 1- n 100 

British Insulated and Helsby Cables, Ord., l- 100, C0 5 

6 per cent. Cum. Pref., 100,000: ee sore ise ewes . 0 

44 per cent. Mortgage Debentures .............--- 100 
British Tbomson-Houston Uo., 44 per cent. lst Mort. Deb. 
Stock. Кей y ñ d eed EE 
British Westinghouse Elec. and Manuf. 10 per cent. Pref. 
875, 001 -47 5, QUO *0a49*9600€6000€09?09*9495992a€0929920009*9»090€9 @eeoe8 

4 per ceut. Mortgage Debenture Stock . .... 100 

Brush Electrical Engineering, Ordinary, Nos. 1- 105, 731 es. 2 

Non. Cum., 6 per cent., Рте!.................... e. 2 

44 per cent. lat Debenture Stock ............. seese 100 

44 per cent. 2nd Debenture Btock.............. eee 100 

Oallender's Cable, Debentures.......... „„ 10⁰ 

Ordinary 6 % „% „„ „ „% „0% „6 6 6 „ „% „„ „% „% е 6 % „ (E 6 „0% 5 

5 per cent. Pfekkk p webs Eee б 


Consolidated Electrica) Oa.. Ordinary, 1-110,000 ............ 1 
Crompton and Co, Nos. 1-85,000 .......................... 
— —- $ per cent. let Mort. Beg. Dobe., Nos. 1-900 of £100, 


and 901-1), 100 of £50, Bed. .........................5.... — 
Dick, Kerr. and Oo., Urdinary, 1,260,000 ......... eas da ware . 1 
6 per cent. ‘Cum. Pref., 1- 80% %/%ͤůͥů ůhnnnn oe 1 

44 per cent. Debenture Stock, Red. аа... . 100 

Edison and Swan United, ' A" Shares, 1- 99,261°............ D 
' A" Shares, 01-017, T uns 6 

5 per cent. Debentures ........................... . 100 

4 per cent. Deb. Stock, Red. ..................... . 100 
Electric Construction, Nos. 1 to 112.100 ................... . 8 
7 per cent. Cumulative Pref. ...................... 2 

4 per cent. Perp. lst Mort. Deb. ................. . 100 
Ferranti, Limited, 5 per cent. 1st Mort. Deb. Stock, дее .. 100 
General Electric Company (1900) 5 per cent. Cum. Pref. 10 
4 per cent. lst Mort. Deb. Stock ........ A . 100 

W. T. Henley's Telegraph Works, ron? соате: 09 
44 per cent. Ргеѓегепсе.................. 3 5 

44 per cent. Debent ure c. ee een ... 100 

India Rubber, Gutta Percha, and Telegraph Works ........ 10 
per cent. Debentures . —— aie. 100 

National Electric Construction Co. 1-170,000 ...........- de. | 
Telegraph Construction and Melntenanc e . 12 
r cent, Bonds soa See 100 

White, J. G., aud Co., 6 per cent. Cum. Pref., 1-15, 000 . — 10 


Electric Lighting and Supply.— 


Name, 


Adelaide Electric Supply Co., 6 p.c. Cum. Pref. ,1-10,000.. 10 


Bouruemouth and Poole, Ordinary TU ET . 
44 per cent. Cum. Pref., 7,501-15,000................ 10 
6 per cent, Cum. Second Pref., 15,001-22,500 ..... .. 10 
44 per cent. Debenture Btock, 0 100 
Bromley (Kent) Electric Light and Power Co 5 
44 per cent. 1st Debenture Stock, Red. .......... .. 100 
Brompton and Kensington, Ordinary .................... eQ 5 


7 per cent. Рге!егепсе............................ 5 
Calcutta Electric Supply Corp., Ordine Nos. 1- 100 ud * 5 
Cambridge Electric Supply Company, & б Ord. .... . 8 


Canadian General Electric Co., Common Shares $100 
7 per cent. Cum. Pret. Stock hk $100 
Central Electric Supply, 4 per cent. Guar, Deb. Stock . 100 
Charing Cross, West End, and City Electric Supply, Ord., Š 
% ð ß E EE EES " 
44 per cent. Cum. Pref., 1-80,000 .,................ 6 
4 per cent, Debenture Btock, Red. . n 
‘City Undertaking,” 44 p.c. Cum. Pret, 1-80, 000 . 6 
Chelsea Electricity Supp(fhn ...... e 6 
44 per cent. Debentures ....... 44A PR rer ery 100 
City of London, Ordinary .. ———— 10 


6 per cent, Cumulative Pref, c 0 

5 per cent. Debenture Btock ...................... 100 

44 per cent. 2nd Deb. Stk.. Red. 

Cordoba Light and Power Co., lst Mt. Stl. 5 per cent. Bds., i 
Bed., 


,000 
Durham Electrical Power а p 


County ot 
Ordinary, 10,001-50,000 esos 6 „ % 00 „%% о о ee 
5 per cent. Preference, 150,000 Sev cec use tea dà es. 6 
County of London Elec. Supply, Ordinary .. e 


6 per cent. Cum. Pref. 10 
44 per cent. Debentures Prov, Certa, All pd., Rd. 100 
44 per cent. 2nd Debentures Prov. Certs ... dm 
тоа в Electricity Corporation, шашу: , -80, 000.. 5 
6 per cent, Cum. Pref.. STAN ES 
44 per cent. First Mort. Deb. 100 
Electrical Development Co. of Ontario, 5 per cent. lst 
Mort. 30-year Gold Bonds, 10,751-15, 750 = 
Electric Supply Co. of Victoria, 5 per cent. LE Mt. Deb. 
Btock, Red. ......... . 100 
Folkestone Electric Bupply, Ord., No os. 1. 10 000. РРР 
5 рег cent, Cum. Pref., Nos. 1-10,000 .............. Ó 
44 per cent. First Deb. Stock, Red. ................ 100 
Hove Electric Lighting, Or4., 1-15,000 . 8 5 
Indian Electric Supply and Traction Co., 6 рег cent. Con- 
struction Deb. Stock, Red. e 
Isle of Wigbt Elec. Lt. and Pwr.. 41 р. с. Db. Stk., Red. .... 100 
Kalgoorlle Electric Power and ВКА 6 per cent. Cum. 
Pret., 1-150,000 ...... e 
Kensington and Knightabridge Elec. Lt., Ord, 1. 21, 000. MEN 
Kensington and Knightebridge and Notting Hil), 4 per 
cant. Debenture Stock, Bed.. as æa a «s «o «» ae a> =w о a ао 100 


11121005515; 


1 1101101022011 


222202211 


7. 7i 
10 16 


91-96 
3/15-7/16 
40 


914-944 zd 

1 1/16-;4 
1 3,32-1 7/32 
93-102 xd 


ir 
35.54 
89.101 
94-104 xd 


2 
84-88 
100 + 


100. 108 
5/16-5/16 


26-88 p. o. 


854 874 xd 
44-5 
5-54 

£8-101 
74-7 


14-2 
14-78 


25/2 
64-7 


88-101 
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Amount 
NENNEN Mamas M dun 
` x Nod : £ : ^22 
к= €«e990060060000€909600009€0000€040900020000982 5 аә 39 
cant Ta M Debenture Stock, Red .. 100 — 
2 Supply Corpora Oorporation 5 per cent. Gonstruo- 
мы к Stock, 700.60 2.800,000 Oerta.), all 262 „ „6 %„%6„„»„Cç “6 R 1520 
e Al per cnt. Mortgage Barter, biodk.. 100 Z 1010014 
— per cent. €099090068008000092€409090009000000€09 ee 54 
— — per cent. M DT 0906900990 100 eo 824-874 
nos cent. Ist Mort. Gold Вава. 
1 ME 1.2000 ($500) M 1-4,400 ($1,000) — .. ayes 
- 2 Ar оны, Eer ii = z с 
— mi x 
e All paid pores 
7 (Pron, бим. 5 per cent. Pref. v "бшу. 8. У 
— — B per cent. Pret. 8801. 327.500 (Prov. сс aem 
otting El еооооо веоеоа ое 10 ее 114-124 
"see bete 0, Ordinary ig and 40-14, 310 . Sae us 6 i 
=o aber dut DOR E Btook 1.2 oiov eror cans 100 .. 94-97 
Élver Plate Blectricity , Ord., 7115 6674 ТҮЛҮГҮ T ll 
— — per cent. on- Gum. Pref., 1-100,000 сере 1 1 -1 6 
— — DB per oent. Debenture 52 969694646 100 102-1 xd 
Rosario Hi Оо, 6.per cent, Cum. Pret., 1-20,000 ...... б : 55165916 
—— 6 per t. dum. and ‚ 1-15,000................ 6 686 
Royal Riectrical Com ot М troal, 44 per cent. LA NS 
Shawin Water and Power. Co., 3 p. с. бора. nt Mt Ваа. — Z 106-108 
Markets Electric Supply, 000.. оо возо есе b ee 9/16-1 
зш London, ДЕ E 4A . Ou re Tur s 50816 
etropolitan ectric an т» ооо ae ee * 
—— 1 реє cent. an Жесс Light an s»200090000000099 TII 1 71 O aS 
— U рег conb. 1st, Mort Deb. .... e 
st, amer and Pall M all, Ordinary, 101-20,080 (ZE NER EEES] 5 2 0 L^ 
— SP pee cent. "v0906€090€009002250202929€9 *.0.0990600250€9989 6 LA u 
6 EE SEEE] . eeseeecas es eens ee or ee 84- 
Urban Бап Riches Jappy bd. "Ordinary, 8-30,007 8 1 
CLA pet cari, Fin Met re ference, б 60,001-80,000 . =. 105 m 24 
Westminster, ( eeesesescaease esses ene eae ne оогоо во 096 ом 9.0 5 е.ә 83-94 
—— 44 per cent. m, Pref, 110,101-188,261 —— D. 6-53 
. Electrice Tramways.— 
Amount 
Name. paid, Tast price. 
8 £g 
An 10- ntine, 6 cent. Ctim. Pref, 1-260,007 оо e § ee 64-63 
— D per oont Non-Oum. 2nd Pref, , 260,008-280,007.. 5 04-94 
ermanent 6 ent 6 рег cant. Debenture Stock, 1888...... 100 .. 157-142 
Auckland d Riec. Trams. dur 1st у Мов. Deb. Stk., Red. 100 .. 101-103 
Bath Rico. Tramways, Ld. Pr Shares, 75,001-160,606 1 `. KT 
Dau beer area 1-75,000... 1 . 19/32.25/38 
тер and od Midland Pramas 5 Ae let Db. Stk., Red. 100 .. 87-90 
кроо! and Fleetwood Tram .. 10 . 138-134 
Bombay Biso. Puppy ава тени 00. $ per cent. Gum. Pret. 10 .. -10 
per cent. Deb, Stock, CCF . 100 .. 95 
Brisbane Y Invest. Ord.. 1- o. 26 2 6 „% „ „ „„ 6% „% „% 0 5 we 
„ Cum. Brei., "e 6 = te 
suas pen pent Du. Bik Bed, Prov, i Del — 142146 
— — Ord. €929099900009005300000900990090990200002020500 7 121-12 
—— 5 per cent, Stock eevee 100 = 319-113 
— — 4, per cent. In Mt. Debe., чок 1500, of £40 each 40 . 102-1 
—— 4) per cent. Vancouver Power Deb. sas .. 102-105 
British Hlectric Traction, Ord. -30,000 & 60,001:90,000 °! 10 .. ri 
—— 6 per cent. Om. PL, . А 6656959 оз оо оо 6 ер ay i 
б per cent. F eses 100 e. 82 
44 per cent. 2nd Deb. Stock .... . . 100 .. 68-72 
Bu nos Ayres Blectric Trams, 5 p.c. Deb. 'Bik., Red. . .100 .. 81-86 
Buenos Ayres Gd. Nat. Trams. Oo., 6 per cent, Pref. ‘Deb. 
Bonds, Red., 1-1,600 ............ emia . 100 . 102-3107 
6 per cent. Deb. Bonds, Red., 1-2,275.. — ТЕЗ . . . 100 .. 105-106 
Vn 8 i 
Deb. Stock, Red. *€06€9€259090€000000090022005000000€ "2959999 100 =з 99-101 
Qalcutte Tramways Ord., Nos. 1-137,610 - ——u—Uỹͤ7— ꝗ 742 5 ee 48-43 
—— 6 per cent. Cum. Pref., Nos. 1-80,000 ..... eesececcce 6 ee 43-6 
— 4, per cent. In Deb. Stock, Red. 566 6 % %% %% % 6606 2 0„ 100 е2 974-1004 
Oape Riectrio Tramways, Nos. 1-480,000.... кекке, И йо ii 
Oly ot Birmingham Tramways, 6 per oont, Oum. Pra... 6 .. "X 
—— 4 per cent. 1s$ Mortgage Deb., 1-5,000 D 100 .. 97-101 
Olty of Buenos Ayres Trams. Oo, (1904), 1-248,000 .......... 6 .. -5§ 
~ per cent, Deb. Stock, Red. (1985) .. ec cscct900€ . 100 oe 98-101 xd 
Oolombo Electric Tramways and Lighting, 5 per cent. lst 
Mortgage Debenture Stock, Red. .. EM ... 100 .. 98-101 
Cork Hlectric Tramway and Lighting Oo., Ordinary .. en. 10 . 1514 
—— per cent. Oum. Pref. 6 6% % % %%% % „%% % %%% % %% %% „% „% 6 „ 6 10 eo 123-133 
——4 per cent. Debentures.. 62262 6666 „„ „ „ „ „6 „6 6 „ 60 100 oe 90-85 
Dublin United Tramways (1896), Ord., Nos. 1-60,000........ 10 .. 1514 
,—— — per cent. Pret., Nos. within 1-60,000 . 6 6% „ 10 ee 124-154 
—— 54 per cent, Mort. Debs., 1-5,000 R.... . 100 .. 90-96 
Hastings and Dist. Deo Tram. Oo., 44 p.c. Deb. Stk., Red.. 100 .. 80-85 
Havana Electric Railway Oonsolidated Mort. 5 per cent, 
50-year Coupon Bonds of 1968, 1-6,967 ................ 91,000 . 93-956 
Imperial Tramways, Ordinary ..... — —— ЁШ a: 18-19 
——— 6 per cent. Cuni, Pref. ........... @eseeeaeaesneeeaenee sees ed all eas 14-144 
— — 44 per cent. Deb. Stock . 2 6 %%% % % ое осоо „„ ое 100 es 108-110 
— Tramways and Lighting, 5 pe cent: 
Oum. Pref., Nos. 30,001-60,000.. eeececccese 6 6 % %% „„ „ „% ae $1 xd 
— — 4 per cent. 1st, Mt. Db. Stock, Red. 6 6 6% % оо оте в 100 es 68-63 
Kalgoorlie Hlectric Tramways, 1-250,000 .................. 1 ~ 1482-58 
——— D per cent. “А” Deb, Stock 9009900990009 925090090950900 98 100 е2 88-91 
—— — per cent. “B” Deb. Stock 6 6 %%% % %% оо оо овоо ое 100 өө 63-67 
Kidderminster and District Lighting and Traction, Pref... 6 3181620 3/16 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Red. "906009009009059823009€2500900080529025309990090€908 100 LJ 824 804 
—— £296,500 2nd Mort. Deb. Woo T — = ==” 
——— £85,550 Deferred Deb. Stock (all fully paid) ..... .— 56 — 
Lisbon Шесто Tramways, Limited, Ord., Мба, 159, 88. 1 . 16/16-1 1/16 


Amount Last 

ES ^ ^ Name. ` paid, | ES 
London United Trys. (1901) Sper cent. Cum, Pref. ....... 10 — 112 

4 per cent. MCA Db. 8tock, Red... . . 100 .. 6563 
Madras Elec. Trams. (1904) 5 per cent Deb. Stk., Rod. 100 .. 904-934 
Manila Elec. B. R. and tg. сш Lien and Coll. 

Tr. Sinkg. Fund Gold Bonds o 155 ‚6535 5 .. 94-96 
Manx Elec. Railway Oo., 54 p.c. Cum. pe S01 21,688 | 

J))! 8 6 -8 

— cent. 1st Mort. Deb. Stock, Red. ............ 00 .. 8951 
Metropolitan Nlec. Trams., Defd. 100.601 T S 314,016... 1 lassa 
per cent, Pref. 600;001-1, » 6 66 „% %%% „%ô 1 23/32. 4 33 
44 Ca Deb. 8 оооооо ве ee 964- 
Mexico Trams. n. Cons. 1st Mort. 60-year 5 per oen 

Gold Bon Bonds оозозоозвзоег в nd Lis eseeeoueGCoeoae ee eee жа тә 92-94 .o 
Milwaukee Blectric Rail and Light, 5 ре spent: 50-ут. “Gon. 

Mort. ray ) 1-5,600 and us 000 . 105-105 
Montreal 8 gn per cent. — i Deb., 601-2,( SE 
New General Traction, ё 6 per сео Qum. Pref., 1-10,000 and e 
Perth Elec. Tramways (W.A.), 5 percent, 1 Mort. Deb. Stk. 100 .. 1004-1034 
Potteries Hlectric : 80.00 25,0000 1 .. 3SN16-7A 

6 per cent. Cum, Pret. , 500, n » 6 6 %% % % % „% 6 % „„ „%% „„ 1 P" at 
Parr — реше во ou $ А 16 oe 
—— 6 mdr haie 14,000 66 6 „„ „„ „ „4 ә 10 as 910. 
* 000 ec. Tramway and Supply Oo., 6 p.c. Cum. "Pret, 
— t ceni. ist Mori Deb, Stock, Rod 100 ee [x 
бо Paul vay 1 Light, 5 1 QS n s a 974.004 
cen or LT] Red. е . . 500 ри 
Eouth М» litan El c Tramways and Lighting 00. 
6 per сеп Cum. Pref., 1 19,571-169,6 Prov. Oerta....... e At 
4 cent. Deb. 8 , Bed. “ 4 
Sunder! 1 mee o ‘Tramways, 6 p.c. ‘lat Mort. m 


— NEC 


| Amoant Last 
Name, d. m 
Central London, Ordinary. оо 060 06 соаоооо бороо оо оо сооз осоое оо оз 100 гт! 62-64 
„ Pret. .: о ооваое сово осо ое оо ооеоово ов озове оо оо oe 
def ferred *-"00906020€009000€0202020956€0 е эе 7 
— — 4 p.o. Deb. Fock (Prov. Borips Gerts., fully paid) . 100 . 101.105 
er ox London, Consolida Ordinary 3 8101 
—— 4 per cent. Debenture Stock .. ecccccesceccases 100 .. 99-10 
——— 5 per cent. Pref. Stock tock '91 6652 226 „%%% „„%„„4 „6 100 ег 110-118 
— [T] [T] 98 возо га еооооооео г ee 100 oe 106-108 
Ó—— эз ээ » о, вое oe 100 oe 108-105 
| тн 10v "head g nt. Pref **009900990000909902999 15 os 40.10 
ver pOO et per cen ( 669669 9 9 937 æ 
Ordinary, 1-50,000.. 10 H4 
4 per cent, Mortgage Debentures, Red. 1.1, 70 — — 
Underground Electric ways of London, 5 per cent, 
Profit-Sharing Secured No eeccccssaseseneccosneccesoss “7 op 1024-1034 


Telegraphs and Telephones.— 
p Last price 


Name. 
g g 
—— те ph Oo. 1-25,000 (EEES E] n 1-1.069 eeeen02808000608008 10 ap 
—— cent. Debs., Bod., within 1-1,068.. .......... - Wü 
13 ele e and Telegraph Collat. Trust 4 pe per oent. 

Жара ы sd адо b Oo., evescvecsecees ' 100 — уса 
o-American Telegrap Grane seat eee qe e es - [ 
—— 6 per cent. t. Preferred Ordinary Ordinary............. оозе 66 „ 6% os 100-101 
— — Deferred Ordinary 1 .. 16-16 
wi oo A Telephone 60. H ger cent, 1st Mort-Deb. E 3 
Chili Telephone Co., 1-44,000 5 .. 8-83 
Commercial Cable Co., Ster. 500-year 4 p.c. Deb. St, Red.. 100 .. 83-91 

Cuba Submarine e Telegraph Co., Ordinary, 1-16,000 тозо ое 10 ее 
erence, 1 1-6, ee @eees oe ones 0048 10 ee 17-15 
Direct 8 h Telegraph Оо. Ordinary 6666 „„ „60 6 ec 25-53 
— 10 per cent. Cum. Preference 2 6 „% %%% %%% оозе 6 ег 2 
— per cent. Debs., 1-600 еоооеоо е е 50 ee 93-1 1 
Direct United States Cable Оо. .. 80 .. 134 
Direct West India Cable Oo., 4, per "cent. "Debe, "reg. 

within 1-1,200, Red. .1 e 99-101 
Eastern and Bouth African, 4 per “cout. Mort. Debs., within 

1-5,000 (1909) 66 2 2 %%% „%%% соевого з о = 100-102 

—— 4 per cent. Mort. Debs. ba. (Mauritius Subsidy) 
1-8 000 3 999€02909800023009008900000099*00202322€09€70028095909200 25 am 108-104 
Bastern en ustralasia and iy арно, caches 10 114-12 
Telegraph cent. 88 Deb. Stock, P. езезее о CORTET) 100 as 1024-1044 
Bastorn T Co., оК ic 6 66 %%% %% %% „% „„ „ „„ 100 [17 12 = 
— 1 TEKET) 100 ee — 
— 4 | Sr cent. M 8 Stock EERTE) 100 ee 1044-1064 
Great М . оро nhagen) - —€— 10, . 
Halifax and А а lst. Mort. 

Debs., within 1-1 eeeeeveesceaeneseeeeanananeneeveseens ел a es 99-101 
Indo-Euro Тотар © - 95 
Marconl's Wireless legraph Oo., "Nos. 256, 128-384,190. . „„ Oo} 158 
Monte Video Telephone Oo. , Ordinary, 1 -72,680 .......... 1 .. 11 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIO RAILWAYS 
AND TRAMWAYS. 
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DOMESTIC ELECTRIC HEATING AND THE 
CENTRAL STATIONS. 


There can be no doubt that the cost of wiring premises 
has retarded the expansion of electricity supply in this 
country. Persons of limited means have been unwilling to 
incur the expense, whilst others, holding premises on short 
agreements, even though possessed of means, have objected 
to bear the coet of wiring the premises. It is in order to 
meet circumstances such as these that many electricity 
supply undertakers have themselves adopted a house- 
wiring scheme, taking their remuneration in the shape of 
quarterly rentals, purchase instalments, cash payments, or 
whatever the caso may be. Without entering upon 4 
discussion of this policy, which, notwithstanding all that 
has been urged against it, has added remunerative con- 
sumers of electricity who would not otherwise be reached, 
we may ask whether its extension so as to include electric 
heating and cooking devices would not be an advantage ! 
At all events, no one can gainsay the general advantage 
which would accrue if the central stations were brought 
more into touch with the users of these appliances. 
This seems to be the policy in Americs, where we 
learn from an interesting article by Mr. W. H. Wissing, 
which appears in the Electrical World, that the sale 
and hire of electrical devices for domestic purposes 
is underteken by many central stations on sound com- 
mercial lines, and with satisfactory results. Mr. Wissing 
is connected with the supply company in St. Louie, and his 
article in our contemporary is a strong endorsement of the 
practice of the centralstation company in that city of 
selling electric heating appliances with a guarantee by 
which the company assumes all responsibility of replacing 
defective devices. The prices charged are somewhat 
higher than usual rates—24s. for a 6 lb. icon, and other 
prices in proportion. With this, however, the company 
practically assumes the responsibility of maintaining these 
appliances in good condition indefinitely. It appears 
that irons have been sold at a considerably less price 
by St. Louis department stores, but without any guarantee. 
The policy of maintaining irons and heating appliances is 
somewhat akin to the policy of free lamp renewals so far as 
the central-station company is concerned. Both policies 
ensure good service to the consumer. It is no advantage 
to a central-station company to have a lot of electric irons 
and other devices in its consumers’ houses which are not in 
use on account of small defects. Many central-station 
companies have practically assumed the maintenance of 
electric irons and cords without so guaranteeing at the time 
of sale, as they have felt that to charge for repairs of this 
kind would be to discourage the business in its beginnings. 
Then with regard to electric radiators, the policy of the 
St. Louis company in advising the users as to the best 
purpose which this apparatus is designed to serve, is also 
a wise one. The company issue a notice which begins with 
the warning that the 750-watt radiator will cost 44d. per 
hour to operate, and the 1,500-watt 9d. per hour; that to 
attempt to use it for general heating is at present absurd, 
but that for temporary use in the morning while dressing, 
for additional heat in the bathroom or nursery, it is ideal 
and not expensive. The customer thus prepared does not 
come back with complaints about excessive operating 
costs. He uses them for the purpose. intended, likes 
them, and commends them to others. This is a much 
sounder policy than the indiscriminate “pushing” of domestic 
electric devices, of which we come across numerous 
examples in this country. Central-station managers have 
something to learn from their gas friends in this matter. 
The latter not only interest the public in gas cooking 
apparatus, but they recommend the best makes to customers, 
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maintain the apparatus in their houses in good condition 
and repair, and do everything else in their power to inspire 
public confidence in gas cooking. It would be well to 
acknowledge that at present there are limits to electric 
heating and cooking, that under certain conditions it is not 
wholly advantageous. Much more would be done towards 
advancing the domestic uses of electricity if the central 
stations were brought into closer touch with users, so that 
the latter could rely upon the central-station engineer to 
advise them that the type of apparatus they were about to 
adopt was the most reliable, and that the purpose for 
which it was intended the best. 


THE ELECTRIC LIGHTING BILL. 


The letter which appears in our correspondence columns 
from the pen of Mr. E. Garcke directa attention to the 
shortcomings of the Electric Lighting Acts (Amendment) 
Bill now before a Standing Committee of the House of 
Commons. Now that there is at least a reasonable hope 
for the passing of the Electricity Bill which has been 
introduced every session during the past few years under 
the auspices of the Board of Trade (only to be included 
each time in the massacre of the innocents at the end of 
the session), it is a thousand pities that it should appear in 
a form which is objectionable to those connected with the 
industry. The Government, or their advisers in this 
matter, must be entirely out of touch with the movement 
for reform which has been going on for some years within 
the industry, or else they are determined to show a 
singular disregard to the voice of those who will be most 
affected by their Bill, for their entire policy seems to be 
carried on without regard to the interests of the electrical 
supply industry. The Bill will fail to ameliorate the onerous 
conditions imposed upon supply undertakers, and it will, 
moreover, fail to remove one of the greatest obstacles to 
progress—-viz. the hostility between local authorities and 
companies, which has been brought about simply by the 
imperfections in the laws controlling electrical enterprises. 
When the Bill came before the House of Commons it was 
hoped that the Government would accept a motion that 
the Bill would be referred to a Select Committee, во as to 
give the industry an opportunity of obtaining amendments 
on clauses. "This was not to be, however, and the Bill has 
been referred to a Standing Committee, which will preclude 
the views of the industry being put forward. This is but 
one more incident which emphasises still further the need 
for an influential and representative organisation to look 
after the interests of the electrical industry. The shrinkage 
which is shown alike in the business of electrical manufac- 
turing, electric traction, and electric supply is in a large 
measure due to the disjointed condition of the operating 
branches of electrical enterprises, and in order to maintain 
the vigour of the industry as a whole, organisation is an 
urgent necessity. 


COAL TRADE CRISIS. 


The crisis in the coal trade, which we thought had been 
passed with the settlement of tbe dispute in South Wales, 
has broken out afresh in Scotland, and at the moment of 
writing the news to hand gives little encouragement to 
hope of a peaceful solution. Into the merits of the dispute 
we need not enter, nor need we emphasise the fact that a 
‘disastrous blow will be dealt to the engineering centres of 
Scotland if a strike is not averted. It is sufficient simply 
to draw attention to the serious position of those electricity 
works which are dependent upon an uninterrupted supply 
of coal The question of alternative stand-by plant in 


large central stations serving important industrial areas is 
once more brought prominently forward by recent events in 
mining circles, and it deserves the consideration of electrical 
engineers, who are liable to be heavily handicapped by 
labour disputes in the coal mining industry. The Scottish 
Miners’ Federation have taken up a very militant attitude 
on this occasion, and the executive committee have made 
preparations for calling all the men out on the 26th of this 
month, when the reduction announced by the masters 
becomes operative. Of course, a conflict may yet be 
averted, but the present situation should serve as a warn- 
ing to electrical engineers to make preparations in order to 
meet contingencies raised by a stoppage of their coal 
supplies. 


IS CENTRAL-STATION WORK PLAYED OUT ? 
BY S. L. 


Is central.station work—as a calling—played out! An 
observer of the progress of the electrical supply industry 
during the past few years cannot fail to have noticed tke 
rapidly increasing growth of a certain type of individual 
that, for want of a better name, we will call “assistant.” 
He enters the profession in various ways, sometimes as 
“junior assistant"; frequently as “improver,” but in the 
majority of cases as a pupil, usually premium. 10 the 
first and second oases, occasionally a small salary is 
offered. The premium in the latter may take quite 
a variety of forms, and not always without a dash cf 
novelty attaching to it. It has even been announced to 
aspiring Edisons or the guardians of same that a trifle in 
the way of & motor cycle would be accepted, which is, by 
the way, to say the least of it, a very modest charge for 
“a thorough training in all branches” when compared to 
the hundreds of pounds required by some firms for the 
privilege of passing through their works, with perhaps the 
not very remote chance of enabling the premium to 
qualify ultimately for entry in the central-station world as 
"assistant" (on the usual "training for service" terms) 
who has been through the shops. 

At the present day there are hundreds of men in central 
stations whose only qualification was the premium paid for 
their entry therein. Instances are not wanting of men 
well out of their teens having abandoned good positions 
and callings to enter this branch of the electrical engi- 
neering profession after hearing some '' know-all" dilating at 
length on the glorious prospects in that profession, which is 
still, and, judging from what the man in the street says, is 
ever likely to remain in ite infancy. These misguided 
worshippers of Electra have been known to leave lucrative 
posts for entry into a central station at nothing per week 
except, perhaps, what is popularly kaown as the chance of 
a promise. In many cases such cbanges of vocation bave 
received the full sanction of the young aspirant's parent 
or guardian. It seems somewhat strange why an other- 
wise cute business man should be a party to a change 
of such momentous importance in the career of his 
son, yet it often happens. It may be that the seeds of 
discontent are first sown in the mind of the would-be 
engineer by the perusal of a speciously-worded advertise- 
ment, or may be that otherwise well-meaning individual 
who finds access to all our family circles, and who always 
seems au fait with the latest scientific discoveries and 
improvements, may fire up young hopsful with glowing 
stories (in more than one sense) of how Edison and other 
such geniuses rose. One finds this class of raw, untrained 
individual in a surprisingly large number of stations. 
What his prospects are, goodness knows! Oftener than 
not he is allowed to simply wander about the works as he 
pleases, which, perhaps, would be as well were it not for 
the undoubted bad influence such slack discipline has 
on the employés whom he comes in contact with. 
Another and, perhaps, more serious phase of the question 
is, what happens when the pupilage period is up? Far 
too frequently an unwritten promise is given to the 
premium pupil’s guardians that a salaried opening on the 
regular staff will be offered the young man on the com- 
pletion of his term. This may take the form of a few 
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shillings per week, or may even mean the replacing of an 
employé by the pupil at a fraction of the former’s wages. 
A case in point was that of a pupil of a little over 
12 months’ standing who was hod into the vacancy 
caused by the resignation of a shift engineer, at consider- 
ably less than half the latter's salary. The other shift 
engineers naturally, of course, made an indignant protest, 
particularly against an arrangement whereby the late pupil 
was to take regularly the day watob, which was the lightest 
duty, until the new man “got used to the running," but 
the only consolation they received was, “ Take it or leave 
it." In this case the pupil was one of a batch of four who 
were literally pitchforked into the station, the cash 
premiums paid for their entry, which were considerable, 
being the perquisites of the chief engineer. The fact that 
the chief contemplated a move may have had some bearing 
on the lucky pupil’s rise. Anyway, he (the chief) left 
shortly afterwards, his committee having declined to allow 
him the privilege of restocking the worke with further 
premium pupils. Before leaving the chief presented his 
four protégés with long glowing testimonials describing 
each as “junior assistant.” The lads—they were little 
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more — entered the station in question raw from school, and 
received as great a written mis statement as was ever put 
on paper, representing something like a spell of 18 months’ 
idleness, 

There are hundreds of this type of man turned out every 
year, ready and eager to take anything in the way of an 
opening (salary immaterial) in central-station work. The 
past few years has seen a steady decline in the rate of pay 
for station workers, particularly shift operators, until now, 
at the present time, it is almost useless for a really 
competent man to apply for a job vacant at a decent 
living wage. If further proof were needed of this fact, 
the advertisement columns of not only the technical 
journals but those of the lay Press would furnish it. 
The smaller stations mostly seem to harbour this kind of 
labour, usually on the score of economy (1). Aud in some 
cases the heads cut down wages in this manner to help on 
non-paying works, or to augment the meagre salary of 
their own under-paid selves. Is it not time a halt were 
called in this mad rush for entry into an already vastly 
overerowded and poorly-paid calling, which offers little or 
no роси to the really ambitious and conscientious 
wor 
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THE ENGINEERING OF ORDNANCE. 


At the anniversary meeting last week of the Junior 
Institution of Engineers, Lieutenant A. Trevor Dawson 
delivered the Gustave Canet lecture on “The Engineering 
of Ordnance.” The lecture was a lucid exposition of the 
enormous development which modern ordnance has under- 

ne in the last 20 years. It is not possible, however, to 

o more than note here one or two of the applications of 
electricity connected with the manipulation of the gun, 
which the author touches upon in that section of his paper 
showing the influence of mechanics on ordnance. The 
breech mechanism of the gun designed by the late 
M. Canet can be operated either by percussion or elec- 
tricity. In the electric firing arrangement no contact is 
obtained before the gun is closed, so that the gun cannot 
be fired prematurely; when it is fired by percussion the 
gear has to be held by a spring catch.“ In the case of 
the “Elswick” single-motion breech mechanism for a 
quick-firing gun, the firing gear is of the combined electrical 
and percussion type. The breech mechanism of the Vickers 
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gun is arranged so that it may be operated either by 
electric or hydraulic gear. 

Lieutenant Dawson discussed the comparative merits of 
hydraulic or electric power for workiog heavy ordnance 
after describing their application. Fig. 1 illustrates one of 
the latest oxamples of hydraulic mounting. We need nct 
draw attention to the details of this illustration, which are 
self-evident. The training of the turret is effected by 
hydraulic motors. Electric motors are sometimes fitted as 
a provision against complete breakdown, but they are only 
intended to turn the turret at a slower speed—at from 
1 deg. to 2 deg. per second. In Fig, 2 there is illustrated 
an electrically controlled mounting, whicb, in its main 
features, differs from the hydraulic mounting only in the 
nature of the motive power used for the various opera- 
tions. The supports of the gun, the turn-table, working 
chamber, and hoist trunks are generally similar in structure, 
but the hydraulic engine is substituted by an electric 
motor with a special controller and frictional attachments 
to prevent undue straining. The motors for training the 
guns are arranged to turn the turret at a speed of 3 deg. 
to 4 deg. of arc per second when the ship is inclined to 8 deg. 
In the absence of hydraulic power the gun is returned 


60 
to the firing position by springs or compressed-air cylindera, 
air pressure being always available from the torpedo 
department. In the mounting illustrated (Fig. 2) four 
sets of springs are provided with sufficient power to hold 
the gun in the firing position at the maximum angle of 
elevation—35 deg. in this case. The elevating of the gun 
ig also accomplished by electric motors with worm gearing. 
There is also in the working chamber band gear, which is 
interlocked with the motors so that both cannot be in 
operation simultaneously. This hand gear also rotates a 
worm actuating a pinion in gear with a curved tooth rack 
on the underside of the gun-slide frames. The ammunition 
elevators have electric and hand winches, and the rammer 
is also worked by an electric motor with worm gearing 
instead of by an hydraulic engine. 

' > Discussing the relative advantages of hydraulic and 
electric mountings, Lieutenant Dawson said : “Although the 
hydraulic system has many qualities which make it preferable 
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Fie, 2, —Electric Mounting for Two 10 in. Guns. 


for most of the operations connected with gun mountings, 
there is a belief that economy would accrue by the entire 
superseding of the hydraulie power plant by the electric 
system, as all ships must have electric generators, which 
could supply at little cost the additional units necessary for 
working guns. But the main consideration must ever be 
the reliability and adaptability of the system of power, 
and these qualities, it is considered by many, are present in 
a greater degree in the hydraulic system, when well con- 
structed, than in the electrical arrangement. For elevating 
the gup, for running the gun back to the firing position, 
for working the rammers, and also for operating the lifts, 
the direct motion of the hydraulic ram is moro easily 
applicable than the rotary motion of the electric motor, since 
the latter requires the multiplication of gear which, however 
efficient, is weighty, wears readily, and is often noisy. The 
use of the Janney controller, to be described later, has over- 
come many of the objections of electricity, especially in its 


application to the training of the turret, as it renders possible 
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the high precision of movement obtainable with the 
hydraulic motor. From the point of view of safety there 
is much to bo said in favour of hydraulic power. Damage 
is at once located, and is easily repaired, whereas short- 
circuiting might seriously affect the working of the turret 
and fusing might cause ignition of explosives. As regards 
weight, neither of the systems appears to have any 
advantage over the other, when there is reckoned against 
the hydraulic power the water-tanks, pipes, and the reserve 
supply of water. But in the case of hydraulic mountings 
the weights are carried lower down in the ship than 
those of the electric system; this affecte atsbility 
advantageously.” | 

A machine of special interest in connection with 
electrically-operated turrets is the Janney controller, illus- 
trated in Fig. 3. Electrice motors are not very 
successful under conditions where large variation of speeds 
and frequent revereal of action are required. This is pre- 
eminently the case with the training of turrets or moving 
the gun in elevation. It can readily be imagined how con- 
tinually the operations of a motor for elevating would be 
varied when the gun is being kept on the “object” during 
the rolling of a ship in a seaway. The Janney controller 
gets over all the difficulties in the electric motor in respect 
of varying speeds and frequent reversals. It permits the 
motor to run at constant speed and in the same direction— 


UNIVERSAL SPEED GEAR 
2 


- 


Fig. 3.— Janney Controller. 


the ideal condition for an electric motor—and yet as a 
transmitter admits of the finest control of speed and 
direction of motion. The machine is really a series of 
small hydraulic pumps and bydraulic motor combined. 
The electric motor applies a constant rotary speed 
at the pump end, and an almost unlimited variation in 
speed in each direction can be attained at the opposite end. 
Within the casing, as seen in the section, there is what is 
called a tiling box, and the change of speed or direction 
of rotation is effected during transmission by altering the 
angular position of this in relation to the longitudinal axis. 
The tilting box is moved by the vertical spindle seen to the 
left, the connection between this spindle and the box being 
in the form of worm gear. The ends of the machine are 
separated by a mid-plate with two ports of segmental form. 
There are two cylindrical pieces which bear on the mid- 
plate, each carrying a series of nine pistons or rams, fitted 
with connecting rods with ball ends. The outer ends of 
the connecting rods engage a ring or diac carried on a ball 
race. That at the driven end, generally called the A end, 
is supported in the tilting box; while in the other end, 
known as the B end, the ball race is supported in a suitable 
bearing piece set at a permanent angle. The cylindrical 
5 carrying the pistons, as also the bearing rings, are 
eyed or otherwise secured to their respective shafte, 
во as to rotate together. The function of the 
end A is to deliver oil under pressure to the end B. 
After doing useful work in causing rotation of the 


THE ELECTRICAL ENGINEER, JULY 16, 1909. 


61 


В end shaft, it is received back again їп the А end. There 
is thus a continuous oil circulation so long as the A end is 
running, the quantity of oil so circulated depending on the 
angle of the tilting box. The action of the plungers of the 
A end is identical to that obtaining in any pump. There 
is the pumping or pressure stroke and the suction stroke 
for each revolution of the shaft ; about half the nnmber of 
plungers are pumping the oil while tbe remainder are 
acting in suction. Similarly in the B end about half the 
number of the pistons are receiving pressure at each half 
revolution, while the others are exhausting. By tilting the 
box in the opposite direction to that shown on the illustra- 
tion, the periods of delivery and exhaust are reversed, and 
thereby a corresponding reverse rotation will take place in 
the B end of the shaft. 

There is almost no limit to the scope of such a trans- 
mission and controlling gear, because of the great range in 
the control and direction of rotation, and there can be no 
doubt that it will be a great factor in the development of 
electric mountings for guns. Hitherto the training of the 
turret by electrical means has involved the use of special 
motor-generators and complicated electric leads for varying 
the voltage &t the operating motor terminale, in order to 
obtain a large variation of speed. In this new device no 
reversing of the electric motor is necessary to obtain a 
reverse direotion of rotation, and any speed can be obtained 
from zero up to the maximum in either direction. The 
apparatus is very simple, and the effort required for control 
is small; with the driving motor running at maximum 
speed it can work so slowly that the movement of the 
turret, for instance, is imperceptible, and associated with 
this low speed is & greatly increased turning effort. 


TELEPHONE EXCHANGE FIRES. 


Mr. D. H. Kennedy, A.M.LE E, contributes a most 
interesting article to the July issue of the Post Ojjice 
Electrical Engineer!'s Journal on “The Paris Fires and After." 
It describes the details of the central telephone exchange 
in Paris which was burned out on Sept. 20 last year, and 
shows how the construction of the same helped the fire to 
spread. The firemen attempted to enter the basement, 
where the fire appears to have originated, but in apite of 
their masks they were unable to do во; and this can be 
readily understood when it is stated that half a 
million yards of paraffined jumper wire was aflame 
on the distribution frame. Unfortunately, the cable shafts 
leading from the basement to the first, second, third, and 
fourth floors were not blocked. They, therefore, formed 
chimneys up which the flames rushed. Oa each floor, 
except the first, the shafts communicated with the false 
floors of the switchrooms. It was due to this fact that one 
hour after the fire began the first and second floors were 
burning, and an hour later the third floor was also ablaza. 
The immediate consequence of the fire was the throwing 
out of service of 18,000 subscribera’ lines (out of a total of 
43,000 in Paris); 10,000 junction lines and 450 trunk 
lines, together with the distribution frame connect- 
ing the cross-town junction between the other offices. 
It can thus easily be realised that on the following 
day Paris was thrown back into the pre-telephone age, and 
business men felt that the nation had sustained & serious 
disaster. 

The author describes the prompt measures adopted for 
the construction of a temporary exchange, which com- 
menced to give partial service early in November. By 
Dec. 5 the service bad practically been restored. The 
cause of the fire is still under investigation, but the fact 
that the main frames had neither fuses, lightning protectors, 
nor heat coils, points to an electric cause for the ignition of 
the wires. | 

The author pointe out that the same lack of protective 
devices is found on the temporary main frame now in use. 
He concludes his article by stating the measures in con- 
nection with fire prevention which, at the present time, 
are regarded as desirable in connection with large 
exchanges | 

1. Measures to Prevent Outbreak of Рите. —(а) Limitation 
- of voltages to low values; (5) provision of conductors of 


suitable diameter for current density; (c) efficient protection 
of main frames (heat coils, fuses, and lightning protectors) ; 
(d) use of efficient flameproof wire; (e) interposition of 
resistances in circuits to limit values of outgoing currents. 

2. Measures to Prevent the Spread of Fire.—(a) Use of 
uralite under flameproof jumpers; (b) fireproof sections 
with metal separating shelves ; (v) vertical and horizontal 
channels blocked at intervals to prevent through draughts ; 
(d) fireproof building with steel bulkhead doors for isolating 
sections of the building; (е) use of wired glass for windows 
and partitions. 

3. Measures for Fire Extinclion.—(a) A trained fireman 
in constant attendance who is technically acquainted with 
the building and plant. (b) Male employés trained to act 
as a fire brigade. (c) An efficient system of fire-alarms. 
(d) Asbestos cloths & yard sqnare, in red tin cases, should 
be provided on a liberal scale and in conspicuous positions, 
with instructions as to their use for smothering flames. 
(e) Ample provision of sand, with instructions as to its use 
in preference to water. This should be in buckets, not too 
large, and there should be not less than six at any given 
point. Such buckets should be numbered conspicuously, 
so that the absence of one will be at once evident. 
(f) Small chemical extincteurs may be provided, or small 
hand pumps for use only in extreme emergency. (g) A 
high - pressure fire- main of at least 3 in. diameter, 
with hydrants fixed at points where they can be safely 
operated without danger to life. A nozzle and a long 
length of hose should always be connected, and the hose 
should be doubled back on itself, so that it would only be 
necessary to turn the wheel, take down the nozzle, and run 
to the fire. The hose should unwind automatically, assisted 
by the pressure of the water. (A) With a view to prevent- 
ing loss of human life, regular fire drills of the operating 
staff should take place. (i) All doors should open out- 
wards, and all doors and corridors and stairways should be 
of ample width, and should be kept clear of obstructions. 
For high buildings iron emergency outside stairs should be 
provided. 


ELECTRIC COOKING BY ‘‘SILUNDUM.” 


One of the greatest drawbacks in connection with cooking 
by electricity is the rapid deterioration of much of the 
apparatus used and the consequent costliness of electric 
cooking. The British Prometheus Company, Limited, 
Salop street Works, Highgate, Birmingham, have been 
experimenting for some time past with a heating element 
which would not deteriorate so rapidly as most of those in 
use, and they have now introduced a new system of incan- 
descent cooking using this new metal—*' Silundum." This 
material is a product of the electric furnace, and among its 
many extremely valuable properties we would point out 
that it can be heated in air to a temperature of approxi- 
mately 3,000 deg. F. without entering into combination 
with the oxygen or other gases of the air, The manufac- 
turers assert that skilfully conducted experiments have 
demonstrated that Silundum cannot be melted, and is, 
therefore, a truly refractory material, and, moreover, it 
will withstand the attacks of acids. The process of manu- 
facture permits the production of Silundum rods especially 
applicable for electric cooking apparatus, and, therefore, 
such apparatus may be worked at incandescent temperatures 
without oxidisation. If practical experience should bear 
out this claim, electric cooking will have made an immense 
advance, for there bas hitherto been no satisfactory system 
of working electrical resistances at a high temperature. 

After years of experimenting, the British Prometheus 
Company, Limited, have succeeded in producing cooking 
utensils on a commercial scale, which seem to embody a 
a highly satisfactory method of high-temperature electric 
beating. The system may be described briefly as follows : 
For practical purposes the rods are assembled in units, free 
from self-induction, and are protected from mechanical 
injury by a grid or grating. The Silundum units will not 
in any way be damaged by the spilling of water or grease, 
and this highly important advantage of Silundum grills and 
hot-plates is one that will appeal to all electrical engineers 
who have had experience in the use of electric cooking 
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apparatus.  Silundum enables the concentration of a 
higher loading on a given area than heretofore, and thus 
makes it possible to carry out cooking operations in 
ordinary utensils; the clean and efficient electric fire 
replacing the fume-emitting coal or gas fire. It may 
be pointed out that useful sets of cooking apparatus may 
now be employed by the use of, say, a Silundum oven 
and grill in conjunction with separately heated utensils, 
constructed on the Prometheus strip system. Experience 
has shown that for heating large quantities of liquid the 
Prometheus strip system attains in many cases an over-all 
efficiency of approximately 97 per cent., and is, therefore, 
to be recommended for such purposes. 

Ovens, breakfast cookers, grills, toasters, and hot-plates, 
each of which works at a glowing red heat, are now manu- 
factured on this system. The miniature incandescent 


Fic. 1 —Silundum Miniature Range. 


cooking range (shown in Fig. 1) is specially useful for the 
preparation of breakfasts. The 1,500-watt size will boil 
two pints of water in 20 minutes, and at the same time 
the grill underneath may be employed for grilling or other 
purposes, thus enabling a complete breakfast to be prepared 
at a very small cost indeed. ‘The cover plate will be found 
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Еа. 2. — Silundum Oven, 


useful to reduce the temperature of the top, when it is desired 
to keep liquids simmering, or to concentrate the heat to the 
grill or under portion of the range. In the cast-iron oven 
(illustrated in Fig. 2) the heat is concentrated in a most 
advantageous position. For purposes of regulation two or 
more units are employed, and, working as they do at a 
bright red heat, all the advantages of radiated and con- 
vected heat are obtained. These ovens are constructed 
with open Silundum elements, which possess a small 
capacity for heat, and, therefore, the oven begins to heat 
up immediately on being switched in circuit, thus attaining 
a very high over-all. efficiency. With the high efficiencies 
at tained we are confident that the Silundum ” system will 


have a great influence in increasing the popularity of 
electric cooking apparatus, and so bring a welcome addition 
to the load of the central stations. 


NEW-PATTERN REFLECTOR LAMP. 


A new-pattern metallic-filament lamp—the “ Metaflect " 
—has been designed by Mr. S. Horvath, and is being 


Ета. 1, —'' Metaflect“ Lamp. 


manufaetured by him at his factory, 51, Standen-road, 
Southfields, S. W. This will shortly be put on the market 
by Messrs. Krupki and Jacobi, 11, Queen Victoria- 
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street, EC, who have undertaken the sole agency for 
the United Kingdom. | 

ТЬе lamp consists of an elongated tubular-shaped bulb 
fitted with a special cap with three little thumbecrews and 
three ventilation holes, as shown in Fig. 1. The tubular 
lamp is inserted in spherical concave and convex-shaped 
glass bulb, of which one flattened side is silvered in such 
a way that it cannot oxidise or tarnish. The peculiar 
design of the outer bulb possesses a distinct advantage, 
as by inserting the elongated tube in the reflector it 
brings the lamp so near to the inner surface of the 
reflector that a total reflection takes place with a most 
extraordinary uniform distribution, as the curve of the 
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National Physical Laboratory (Fig. 2) shows the vertical 
and horizontal candle-power from 0 deg. to 180 deg. The 
lamps are made in 25 and 50 volts, and mounted on a flexible 
nickel-plated conduit tube. With eight lamps at а distance 
of 8 in. apart the whole system is equal toa high-voltage 
lamp, with the exception that the Metaflect " is divided 
in a long range with a perfect distribution, and totally 
different to & single high-voltage lamp, where the light js 
concentrated in small areas. The Metaflect” system is 
fixed on the window frame, and the source of light is 
directed on the contents of the window, which brings the 
objects into prominence without offending the eye. The 
whole arrangement is very simple to fit, and the light can 
be concentrated in any direction by simply moving the 
reflecting globe. 


THE “ PETTER " PATENT OIL ENGINE. 


The low cost of crude petroleums, approximately about 
half that of the usual refined oils, makes it an attractive fuel 
for use in engines for agricultural and other purposes. 
The makers of the Petter oil engine (Messrs. James B. 
Petter and Sons, Limited, Yeovil) have for several years 
been experimenting with every possible variety of crude 
and residual petroleums, and are now able to offer an engine 
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which enables the oil feed to be immediately adjasted to 
the correct position for dealing with oils of varying thick- 
nesses. This engine, which Г. been well tested during 
the past winter both in this country and in colder climate `, 
has been found entirely satisfactory, the difficulti:s 
deii to in the use of thick crude oils being entirely 
removed. 


FREIGHT LOCOMOTIVES FOR THE NEW YORK, 
NEW HAVEN, AND HARTFORD RAILROAD. 


The New York, New Haven, and Hartford Railroad 
has placed an order with the Westinghouse Electrio and 
Manufacturing Company for two freight locomotives to be 
employed on its main line. One of these locomotives is 
to be equipped with side rods and the other is to be of the 
geared type. It is understood that teste will be made wi'h 
these locomotives to determine (1) the relative performance 
of electric and steam locomotives for freight service and 
(2) the relative advantages of the two types of locomotives 
which are to be employed. 

Ia view of the many conflicting reports that have 
appeared in regard to the proposed extension of the 
New Haven electrification, it is of interest to turn to tbe 


Petter Oil Engine (Side Elevation), showing Arrangoment for Use of Crude Oll. 


with which all kinds of petroleam—crude and refined —сао 
be used without any other alteration than that of a simple 
adjustment of the oil inlet, which can be made while the 
engine is working. Difficulties in the use of crude 
petroleums arise partly on account of the varying con- 
sistency or thickness of the oi], which in winter will often 
be too thick to be conveniently pumped or to flow through 
any regulating device, and partly on account of the high 
flash-point, usually over 200 deg. F. To meet the difficulty 
arising from tbe thickness of these crude or residual oils, a 
special heating arrangement is provided which warms the 
oil on its passage to the engine. Experiments showed that 
while it took 5 minutes 55 seconds for balf a pint of oil to 
flow through j4-in. hole when at 56 deg. F., it took only 
43 seconds under similar conditions when the temperature 
was raised to 110 deg. F. 

The pump is constructed to raise a larger quantity of oil 
than is required by the engine, and the overflow of heated 
oil is returned to the oil supply tank through the patent 
suction oil heater, so that while the bulk of the oil in the 
tank may be so thick that it cannot be pumped, that small 
quantity which is immediately around the suction pipe of 
the pump is heated and flows readily to the pump. 
Further, the heating of the oil before it passes to the 
vaporiser assists vaporisation, and ensures the more com- 
plete combustion of the fuel. Anotber feature of the 
design is the patent dial feed arrangement on the oil inlet, 


statement of the facts which is given in the Electric Railway 
Journal of New York. The performance of the present 
electrical system is very satisfactory, and the number of 
engine miles per failure is far larger than with steam 
operation. During the month of May it amounted to 
7,545. The engineers of the company have made a very 
careful investigation as to the cost of eleotrifying the 
company's six-track Harlem River branch and the four 
tracks of the main line from Stamford to New Haven, 
inclusive of tbe necessary power-houses, looking to the 
handling of passenger and freight trains. The investiga- 
tion also covers the trackage incident to the electrification 
of freight and passenger yards. These estimates have been 
filed with the directors of the company, but no definite 
action has been taken by them with regard to immediate 
extension of the system. 

It is proposed, however, during the next few months to 
extend the present electrification from Stamford for the 
distance of one mile for experimental pope The over- 
head construction will differ somewhat in regard to the 
form of steel bents and arrangements of overhead wires 
Írom those previously used, but these changes are incident 
only to the improvements in forms of construction and 
reductions in cost. The main features in the present form 
of construction, including a steel contact wire suspended 
every 10 ft. by clips of the present design from an over- 
head copper conduetor, will be retained. . 


64 


THE ELECTRICAL ENGINEER, JULY 16, 1909. 


PUBLIC LIGHTING IN THE CITY OF LONDON. 


. Still another report has been issued on the question of 
the public lighting of the city of London. A deputation, 
consisting of the chairman of the Streets Committee (Mr. 
Charles Alfred Teuten), Mr. Deputy Turner, and Messrs. 
John Stopher, Josiah Gunton, and G. Gordon Stanhan, 
visited Brussels, Cologne, Diisseldorf, Berlin, Dresden, 
Vienna, Munich, and Paris in March last, and they have 
now submitted their report, togetber with particulars of 
the different systems of lighting inspected, from which it 
will be seen that in each city gas as well as electricity is used. 

In Brussels the main thoroughfares, equares, and market 
places are lighted by means of electric arc lamps, with 
an ordinary incandescent gas burner on each side. 
The arc Jamps are turned off at midnight, after which 
time the lighting is supplied by gas. The side streets are 
lit with incandescent gas. The total number of electric 
arc lamps in use is 238, supplied by direct current, con- 
suming energy at the rate of 440 watts, and fixed upon 
columns. The distance (not diagonal) between the open 
lamps is 98 ft. to 115 ft., the average height of the lamps 
being about 20 ft. The width of the streets in which 
open lamps are used varies from 82 ft, to 98 ft. The cost 
per lamp per annum (half night only), including interest, 
depreciation, and ali other charges, is £14.98. 7d. "There 
are only two centrally-suspended electric arc lamps, and 
these are fixed in the Grand Place," from the Hotel de 
Ville across the market place (the lamps taking 1,100 watts 
eacb) at an altitude of about 70 ft.—the width of the 
market place being about 200 ft.; the lowering gear in 
connection with the lamps is placed within the Hotel de 
Ville. 

In Cologne the deputation found that the important 
streets of the city are let by centrally hung electric arc 
and flame lamps, with lowering gear, the open spaces by a 
combination of electricity and gas, and the minor streets 
mainly by incandescent gas lamps upon standards. The 
total number of electric arc lamps in Cologne is 426, 
supplied by alternating current, both open and flame lamps 
being used. One-half of the lamps are centrally hung, the 
others being fixed upon standards. The distance between 
the open lamps is 88 ft. to 115 ft., and between the flame 
lamps 121 ft. to 148 ft. The lamps are fixed at a height of 
from 26 ft. to 33 ft. in streets from 23 ft. to 148 ft. wide. 
The cost per annum per lamp, including interest on capital 
outlay, depreciation, and all other charges, is for open 
lamps £11. 5s. 6d. each; for flame lamps £9. 63. 54. each. 
The centrally-suspended arc lamps are fixed about 30 ft. 
above the roadway, 110 ft. apart, and give a light equal to 
about 1,500 candles each. The apparatus used for lower- 
ing the lamps is contained in a box 12 in. high, 8 in. wide, 
attached to the houses about 4 ft. from the pavement level. 
By & simple arrangement the lamps are drawn aside over 
the pavement and lowered for trimming, etc., and on being 
replaced are lighted by automatic contact with tbe main 
wire. Owing to the daily examination during the trimming 
of the lamps the danger to the public from defective wires ів 
reduced toa minimum, only one accident having been reported 
since the lamps were fixed. One hundred and seventeen electric 
incandescent lamps are used in the streets, of which 30 are 
carbon-filament lamps and 87 metal-filament lamps. These 
carbon - filament lamps are of 14 c.p, and take about 
50 watts each; the metal-filament lamps are 28 0. p., and 
take 32 watts. The lamps are fixed in groups upon columns 
about 100 ft. apart, at an average height of 11 ft. 6 in. 
The cost per annum per lamp, including interest on capital 
expenditure, depreciation, and all otber charges, is: for carbon- 
filament lamps, £2. 14s. ; metal-filament lamps, £2. 4s. 2d. 

Next Düsseldorf was visited, where the lighting is in a 
somewhat similar manner to Cologne, arc lamps centrally 
hung and upon standards, and by incandescent gas. The 
total cost per annum per lamp, including interest on 
capital outlay, depreciation, and all other cbarges, is 
£17. 13s. Electric incandescent lamps are a'so used; 
there are 120 carbon-filament lamps of 14 c.p. and 22 c p., 
‘taking about 50 and 75 watts respectively, and 111 metal- 
_filament lamps of 22 c.p. and 90 c.p, taking 25 and 
100 watts 5 Incandescent gas lighting cost 
£3. 8s, 3d. per lamp (all night). | 


In Berlin the general arrangement for lighting is by means 
of electric arc lamps, centrally hung and upon standards, 
electricincandescent lamps, and bigh-pressureincandescent gas 
lamps with inverted mantles. Gas is manufactured by the 
municipality, but electricity is purchased in bulk from a 
private company. The total number of electric arc lamps 
(open and flame) in Berlin is 864, supplied by direct current. 
Six hundred and sixty-four of these lamps are fixed upon 
standards, and 200 are suspended across the streets centrally 
hung. The distance between the open lamps is from 
100 ft. to 130 ft. and 98 ft. between the flame lamps. 
The open and flame lamps are fixed at heights of 26 ft. to 
31 ft., a few flame lamps being 52 ft. high; one-half of the 
lamps are extinguished at midnight. ‘lwo hundred and 
twelve electric incandescent lamps are used in the city, 
177 being of the Nernst type, 14 carbon filament lampe, 
and 21 metal-filament lampe, the carbon-filament lamps 
giving a light of 14 candles and taking 57 watts per lamp, 
the metal-filament lamps being of 440 c.p, and taking 
440 watts per lamp. The deputation was informed that 
the Barlin authorities have decided to spend seven million 
marks (£350,000) in installing the latest patterns of high- 
pressure gas lamps with inverted burners in lieu of the 
existing gas and electric lamps. Expenditure in this 
direction has been going on for two years at the rate of 
one million marks (£50,000) a year, and will be continued 
at the same rate for the next five years. The lamps used 
are graded according to the importance of the thorougk- 
fares—at junctions of main streets, lamps of 4,000 c p ; 
in main thoroughfares, lamps of 2,000 c.p.; and in other 
streets, lamps of 1,000, 600, 400, and 200 c.p., the 400-c p. 
and 200.c.p. lamps being on low pressure. So far as gas is 
concerned, four-fifths of the city is lighted by the municipal 
authority and the remaining one-fifth by the Imperial 
Continental Gas Association. Та some streets where the 
municipal authority and association meet, the latter are 
putting in the same kind of burner as the former. 

In Dresden, electric arc lamps of the open and flame 
type аге used, a considerable number being suspended 
across the centre of the streets, with side lowering 
gear. Electric incandescent lamps are also used. The 
side streets are lit with low- pressure incandescent gas 
lamps. The electric arc lamps are switched off at mid- 
night, leaving incandescent gas Jighting only. The total 
number of electric arc lamps in use is 425, eupplied by 
alternating current, the type of lamps used being : open 
(124), flame (301), the open lamps taking 500 and 375 
watts, the flame lamps taking 350 watts; 238 lamps are 
fixed upon side posts, 187 being suspended across the 
centre of the streets, with side lowering gear. Tte 
average distance between open lamps is about 148 ft, 
and flame lamps 180 ft. The lamps are fixed at a height 
of about 26 ft. in streets baving an average width of 65 ft. 
The average cost per annum per lamp, including interest 
on capital ontlay, depreciation, and all other charges, is 
about £26. Electric incandescent lamps are largely used 
in the streets, and are fixed upon standards and brackets, 
and also centrally hung. Seventy-two carbon-filament 
lamps are of 14 c.p. and 22 c.p, and take 55 and 87 watts 
respectively; 457 metal-filament lamps are of 22, 44, and 
260 c.p., and take 30, 60, and 330 watts respectively. The 
lamps are fixed about 100 ft. apart at a height of 16 ft., 
and cost £2 14s. per lamp per annum. 

In Vienna the general arrangement for lighting is by 
means of electric lamps upon columns with incandescent 
gas lamps fixed upon brackets below, the electricity being 
switched off at midnight. The total number of electric arc 
lamps in Vienna is 1,155, of which 1,139 are supplied by 
direct current, 16 only being by alternating current. There 
are no flame arc lamps used in Vienna for street lighting. 
There are but five centrally hung electric lamps in this cit y. 
Up to the present there have been three cases in which arc 
lamps have fallen owing to breakage of the wire, but witt- 
out causing injury to passers-by. ‘The open lamps take 
about 660 watts, and are fixed upon standards at a 
distance of about 115 ft, at a height of 25 ft. to 
40 ft. The average width of streets in Vienna is nearly 
100 ft. The cost per annum per lamp, including 
interest on capital outlay, depreciation and all other 
charges, varies from £16 to £35, according to the hours 
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of lighting. There are 686 electric incandescent lamps in 
use for street lighting and 148 for the three bridges over 
the Danube: (1) the Reichsbrucke Bridge with 100 carbon- 
filament lamps of 25 c p.; (2) the Marienbrucke Bridge 
with 28 metal-filament lamps (tantalum) at 50 c.p.; (3) the 
Brigittabrucke Bridge with 20 metal - filament lamps 
(tantalum) of 50 c.p. The electric incandescent lamps are 
fixed at a height of about 10 ft. At points where the 
traffic is heavy, as at street crossings, etc, two lateral 
arms, each with one carbon-filament lamp of 25 с.р, are 
fixed to the arc lamp columns. These incandescent lamps 
are not switched on until 12 o'clock at night, when the arc 
lamps are extinguished. The annual cost of those burning 
all night is £6. 12s. 6d. per lamp, including interest and 
renewal of lamps, £3. 11s. 9d. per lamp being the estimated 
cost of running the half-night carbon-filament lamps. 

The deputation next visited Munich. The number of 
electric arc lamps installed here is about 900, supplied by 
direct current. Open lamps of the Alba Carbon type are 
generally used, taking 450 and 270 watts. There are also 
78 flame lamps taking 300 watts. About one-half of the 
lamps are fixed upon standards at distances of about 200 ft. 
apart, the lamps being about 33 ft. above the pavement 
level in streets about 80 ft. wide. The flame lamps are 
placed at average distances of 160 ft., at & height of 33 ft., 
in streets about 70 ft. wide. Centrally hung lamps are 
fitted with lowering gear, and in some of the widest streets 
as many as three arc lamps are suspended across the road 
оп a single line. The cost per annum per lamp for electric 
arc lamps, including interest on capital outlay, depreciation, 
and all other charges, was stated to be—for open lamps about 
£29, flame lamps £27, the current being supplied by the 
municipal authority. ОЕ electric incandescent lamps there 
are 96 in use, metal-filament lamps being generally adopted 
of 28 op, taking 55 watts. They are fixed on central 
posts (three in each lantern) and also on brackets, the 
distances between the lamps being about 162 ft, at a 
height of 13 ft. in streets about 33 ft. wide. The cost per 
annum per lamp, including capital expenditure, deprecia- 
tion, and all other charges, for metal filament lamps is 
£3. 8з. 8d. High-pressure incandescent gas lamps are not 
at present installed in Munich. In the low-pressure gas 
lamps Welsbach upright incandescent burners are used, 
consuming about 34 cubic feet per hour. The illuminating 
power was stated to be 72 c.p., the lamps being fixed about 
114 ft. above the roadway at distances of about 60 ft. The 
cost of these low-pressure incandescent gas lamps, including 
interest on capital expenditure, depreciation, and all other 
charges, is £4. 4s. 4d. per annum. 

The general arrangement for lighting the streets of Paris 
is much the same as in London, electric lamps upon columns 
being generally used. The total number of electric arc 
lamps in Paris is 1,899, of which 559 are supplied by 
alternating current and 1,340 by direct current. The 
lamps are fixed about 100 ft. apart at about 14 ft. to 18 ft. 
high, the main streets of Paris being 70 ft. to 100 ft. wide. 
A large number of these lamps are extinguished at 
1 o'clock a.m. 

In an appendix to their report the deputation give 
some particulars concerning lighting in the city of London. 

The total number of electric arc lamps in the City is 
450 ; 380 open arc lamps and 20 flame lamps are fixed 
upon columns and brackets; the average distance between 
the open lamps is 126 ft., the average height of the lamps 
being about 184 ft. "The cost of each of the open lamps is 
£26 per annum and of each flame lamp £17. 103. In 
accordance with the resolution of the Court of Common 
Council of July 25, 1907, permitting the two electric 
lightiog companies having statutory powers in the City to 
experiment with the newest form of electric lamps for 
street lighting in the thoroughfares of Holborn, Holborn- 
viaduct, Old Bailey (part of) the lamps being placed 
about 20 ft. from the ground, Cannon-street (between 
St. Paul'echurchyard and Dowgate-hill) at a height of 
28 ft., and Farringdon street at a height of 14 ft., the 
Charing Cross and Strand Electricity Supply Company 
proceeded with the lighting of their portion—viz , Cannon- 
atreet—by erecting 11 Oliver magazine flame arc lamps, 
centrally hung, and suspended over the roadway by wires 
attached to the buildings 5n either side. The lamps were 
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put into lighting in November, 1907, and £17. 10s. per lamp 
is the price paid for the experimentalrunning. This is the 
price quoted by the company for a contract for not less than 
250 of such lamps. The City of London Electric Lighting 
Company also proceeded with the carrying out of their 
experiment by substituting 21 Oliver flame arcs for a 
similar number of the original open arcs, adapting the 
existing standards in Holborn, Holborn-viaduct, and part of 
Old Bailey; whilst in Farringdon-street 18 enclosed arcs of 
the Reason type were fitted up on special short columns in 
lieu of the 12 original open arc lamps and columns ia 
that thoroughfare. The installation of this area was com- 
pleted in November, 1907. The cost of the Oliver flame 
arcs in the Holborn area is £17. 10s. each per annum, being 
equivalent to the charge for similar lamps in Cannon- 
street. The cost of the enclosed arcs in Farringdon-street 
is £12. 10s. each per annum. The Oliver flame arc lamps 
at Ludgate-cireus and Ludgate-hill, put into lighting this 
year, are fixed аба height of 18 5 ft. above the roadway, as 
against 20:5 with the experimental lamps of the same type 
at Holborn. 

After having very carefully considered the various 
system*, the deputation are of opinion that the public 
lighting in the city of London can be materially improved, 
and they have come to the following conclusions: (1) That, 
wherever possible, streets should be lighted by means of 
centrally hung lamps with lowering gear. This they think 
particularly important in the city of London, where the 
number of obstructions upon the footways in the form of 
lamp-posts, bins, letter-boxes, etc, is so large. (2) That 
open spaces should be lighted by means of lamps upon 
standarde, fitted with lowering gear. (3) That high-pressure 
incandescent gas lamps with inverted burners should be 
adopted as the illuminant, but where gas is impracticable 
electricity with open arc and flame arc lamps should be 
installed. They think, however, before su;gestiog aby 
drastic alterations in the general lighting of the City, that 
the Streets Committee should be autborised to arrange for 
some further experimental lighting of the City thorough- 
fares, and they recommend accordingly. 


ELECTRICITY SUPPLY TARIFFS. 


A system of rates for residence consumers employed by 
the Detroit Edison Company for several years is beginning 
to fiad favour with several smaller companies, and has 
certain features of interest to which but little attention has 
been called in articles and discussions on the rate question. 
The Detroit plan is to charge 8d. per kilowatt-hour up 
to & point where the customer's consumption equals 
two kilowatt-hours per month for each of the rooms in 
the house, which are counted, and 2d. per kilowatt-hour 
for all electricity used in excess of that amount. The 
characteristic or peculiar feature of this system is that it 
is based on the theory that a consumer's maximum 
demand is in proportion to the number of rooms in 
the house rather than in proportion to the number of 
lamps actually connected. Iu determining the amount 
which must bs used before the lower rate is secured 
by the Detroit system, only the principal rooms of a 
house are counted. Two kilowatt-hours per month is the 
equivalent of 60 hours’ use per month of 33 watts per 
room, or 30 hours’ use per month of 66 watts per room 
counted. As a basis for the rate all of the rooms of the 
house are included except the kitchen, laundry, storeroom, 
and three bedrooms. The advantage claimed for the 
Detroit system is that it does not put an unjust penalty on 
the use of as many convenient sockets as the consumer 
desires. It is based on the broad assumption that the 
consumer's maximum demand is approximately propor- 
tional to the number, of regularly occupied rooms ia the 
house. The argument against it is sometimes advanced 
that in some houses with very large rooms the number of 
lamps per room is greater than in a small house. While 
this is true, on the other hand, the large house is likely to 
have more of its rooms unoccupied at one time than is the 
smallhouse. This tends to keep the ratio of maximum 
demand to rooms about the same for tho different houses.— 
Electrical World. _ Е PN | 
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SOME ELEMENTARY CONSIDERATIONS OF HIGH- 
TENSION SWITCHGEAR. 
BY J. H 8. 


A few years ago the design and location of switchgear 
in a central station was a matter of secondary importance, 
whereas to-day the selection and lay-outa of switchgear are 
as carefully considered as any other part of the system. 
This is partly due to the increase in pressures now 
employed, and to the experience gained in the con- 
struction and maintenance of the panel or flat- back type 
of board. 

The predominating design to-day is the cellular con- 
- struction, which was, no doubt, suggested to designers by 
Mr. Ferranti's backless poc ok and which can to-day 
be seen working in many central stations of moderate size. 
This switchgear is fitted with both plain quick-break knife 
switches and with a similar switch in which the final break 
takes place in oil. The fuses also are provided with oil- 
baths, the fuse carrier disappearing into the oil when the 
fuse wire melts. 

The modern oil switch is evolved from the above type, 
and its principal features are as follows : The contacts 
being all enol and the switch itself being generally at 
a distance from the operator, there is no danger to life or 
limb whatever happens to the switch. Again, should 
something untow happen causing a burn- out, the 
attendant will not have to consider his own safety, as 
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ibly the only indication he gets will be the abnormal 
haviour of the instrument pointers, and the operator is 
able to concentrate all his energies to the manipulation of 
the switchgear, thus possibly avoiding a total shutdown. 
A further advantage is that, due to the oil, the circuit is 
actually broken at zero current, the oil allowing the current 
to flow for the incredibly small space of time between 
when the switch mechanism commenoes to move and the 
time of zero current. 
_ With these few points in mind when considering the 
installation or redesign of high-tension switchgear, it will 
not be difficult to decide whether to install oil or air break 
switches, but an engineer’s real difficulties commence in 
attempting to select a suitable switch from the many makes 
that are іп the market; and it was with an idea of giving 
assistance on this question that these notes were attempted. 

There are a large number of firms in the United 
Kingdom manufacturing thoroughly relisble oil switches, 
some of those makers having designed and supplied 
awitches for abnormal duties, and the behaviour of these 
switches is entirely satisfactory even when called upon 
to break many thousands of kilowatts. 

Before the size and type of switch can be decided it is 
necessary to lay out the scheme and determine the main 
connections. For small stations or sub-stations with a 
working pressure not exceeding 3,000 volte, and where the 
generator capacity is small, or, owing to the connections, 


the switches will not be called upon to break an excessive 
current, a switch mounted on the back of the panel makes 
а compact and economical arrangement. Bat if the space 
can be arranged for, it is always advisable to construct 
cubicles and erect the gear so as to isolate each section. 
This apparent refinement will eventually appear as a 
necessity when alterations and additions are being carried 
out, and it is remarkable how a small amount of time and 
money judiciously expended in the design and construction 
of these cubicles will save both time and money, and, 
perhaps, life, when extensions are being added. 

The next question, whether to inetall mechanically or 
electrically operated switches, can be summed up as 
follows : in a mechanically-operated switch the only reason 
for non-operation is the failure of the man in charge, 
whereas the electrically-operated switch may fail due to 
two or more causes—the man in charge and the operating 
circuit. Thus electrical control introduces another possible 
risk of failure, and providing the rods and cranks for 
mechanical operation are not too long and complicated, 
this type of switch is to be preferred. The determination 
of the correct size of switch to install is a more compli- 
cated problem, and will depend upon the size, governing, 
mi current, and сеа of the i чк i 

A polyphase generator is popularly supposed to be only 
capablo ut giving about three times ita normal fall-load 
current on short-circuit, whereas oscillograph records have 
proved that momentarily the current may reach 20 times 
the normal, the current gradually dying away as the 
duration of the short-circuit is prolon From this it 
will be seen that the size or breaking capacity of an oil 
switch depends upon the time between the commencement 
of a short and the moment of breaking circuit, and that the 
shorter the time element allowed the more severe are the 
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conditions imposed on the switch. As previously men- 
tioned, the size and type of switch ie materially affected by 
the connections, the simplest possible cases being illustrated 
in Figs. 1 and 2, where in each case the feeder switch may 
be called upon to rupture the total short-circuit current of 
one generator. In Fig. 3 each feeder switch must 
be capable of breaking the short-circuit current of 
two machines, but the machine or generator switches 
need only be large enough to rupture the current of one 
machine. In an installation connected up as shown in 
Fig. 4, with three or more machines, the feeder switches 
need only be designed in proportion to the load on the 
feeder, and should be fitted with time element overload 
relays. The section or group switches, A and B, must be 
liberally designed, each being capable of rupturing the 
total short-circuit current of the station. They should be 
automatic and fitted with time overload relays, the relays 
being set to operate at a given overload, but with consider- 
ably less time lag than the feeder switches. The section 
switch, C, should be capable of breaking the short-circuit 
current of two machines, or the current from as many 
machines that are on each half of the 'bus bar. There is 
no reason for fitting this switch with automatic devices. 

The machine switches must bə large enough to break 
the short-circuit current of the total number of machines 
minus one, and should be fitted with reverse-current relays 
only. A guarantee should be obtained from the relay 
manufacturers giving the регоеп арз of normal working 
pressure that the instruments will operate at when a 
apecified reverse current is flowing. 

The amount of current that can safely be interrupted by 
an oil switch is proportional to the length of break and the 
head of oil above the stationary contacts. Various manu- 
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facturers offer further advantages, some by shaping the 
lining of the oil-box round the contacts, and thus reduc- 


ing the amount of oil for a given length of stroke. Others 
leave an oil space between the wooden lining and the oil- 
tank, by this means obtaining a high dielectric strength 
and aleo providing a reservoir of cool oil to assist in damp- 
ing out any tendency to arcing. A very decided advantage 
is to keep each pole or phases in a separate oil-tank ; all 
leading manufacturers do this in the larger switches, and 
some carry this principle down to the smallest size. Оп 
any oil switch these separate small oil.boxes are much 
easier to handle than one large box, and, in addition, there 
is the obvious advantage of isolating the phases. 

All the insulating material used in the construction of 
an oil switch should be of the best quality glazed porcelain, 
except the plunger rods, where a high-class quality of cane 
is occasionally used. Plain insulators are to be preferred 
to corrugated on account of the dirt adhering to the 
corrugations ; flaws and cracks are more easily distinguished 
in plain insulators and they are easier to keep clean. All 
toggles, knuckles, catches, etc, should be so arranged that 
they are outside the actual oil-switch cell with a stout 
concrete, atone, or brick partition between them and the 
high-tension rods or cables. An oil switch with the leading-in 
conductors above the oil level is preferable to those fitted 
with stationary contacts at the bottom of the oil-tank. 
It is almost impossible to maintain the latter type oiltight, 
and any repairs or replacements necessary are tiresome 
jobs. When purchasing oil for high-tension switches it is 
advisable to obtain it either from the switch manufacturers 
or from a firm recommended by them. 
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Apparently simple but important parts of high-tension 


switchgear are instrument transformers. These trans- 
formers are now standardised by nearly all electrical 
instrument makers as an air-type transformer up to and 
including 3,000 volts pressure, and above this pressure 
oil-insulated. These transformers being called upon to give 
very exact ratios over a wide range of load, it is necessary 
to wind the coils as near to one another and to the magnetic 
circuit as possible, thus cutting down the insulation to a 
minimum. Recognising this, it is easily understood that 
it is advisable to install oil-insulated transformers even 
with primary pressures as low as 2,000 volts. A very 
important precaution when working on the secondary 
circuit of a series or current transformer, when the primary 
is carrying current, is to short-circuit its secondary leads, 
and then to earth them. Unless this precaution is taken 
a series transformer will heat up and burn out, as the 
primary turns will act as a badly designed choking coil, 
reacting on the main circuit, and will in a short time get 
exceedingly hot and destroy the insulation. 

A frequent source of annoyance with oil-insulated current 
transformers is the leakage of oil through the cast-iron 
tanks. All makers line the tanks with an enamel 
impervious to oil, but if this enamel gets chipped off the 
oil percolates through the cast iron and mes а nuisance. 


It is рш that a stamped steel tank has never been 
ut on the market, similar in manufacture to a coal-elevator 
роснае as these would be considerably lighter than cast 
ron. 

In a three-phase installation, star connected, with all the 
neutrals of the machines earthed, and where it is intended 
to install reverse-current relays on the generator switches, 
it is necessary to insert three single-phase potential trans- 
formers on each machine. If only two are used it is 
possible, under certain conditions of working, for the watt- 
meter movement of the reverse relays to become neutralised 
or reversed, and they will exert a positive torque even 
when a heavy reverse current is flowing. For a full 
explanation of this phenomenon the reader is referred to an 
article on Relays for the Control of High-Tension Switch- 
gear, by Dr. Garrard, which appeared in the Electrical 
Engineer of April 26, 1907. All high-tension potential 
transformers which are permanently alive, such as 'bus-bar 
voltage transformers, should be connected up through an 
isolating switch, in addition to the usual fuses. It is 
necessary to inspect these fuses periodically, and inserting 
the isolating switch in series with them, as shown in Fig. 5, 
will permit the operator to inspect and adjust the contacts 
with safety. | : 

(To be continue, ) 


BRITISH-MADE METALLIC-FILAMENT LAMPS. 


The Edison and Swan United Electric Light Company, 
Limited, have now placed on the market a very complete and 


extensive range of their new British-made metallic-filament 
lamps, which were introduced under the name of the ‘‘ Royal 
Ediswan Metfil.” It will be remembered that lamps of this 
make were exhibited by the company at the Franco-British 
Exhibition, where they obtained the highest award possible for 
lamps, etc. At the Manchester Exhibition, also, ‘‘ Mettil 5 
lamps were on view, and earned the high opinion of everyone 
who saw and examined them. Since then the firm have been 
steadily making and selling lamps of this type, whilst at the 
same time they have been constantly experimenting with the 
rare metals in order to ensure that the Royal Ediswan 
Metfil " lamps were made with the same care and accuracy that 
has characterised the firm's carbon-filament lamps, the intention 
of the company being to make certain that the new metallic- 
filament lamps turned out from the Ediswan Works at Ponder's 
End should occupy the same pre-eminent position in the lamp 
world as is occupied by their older type. 

As original inventors and patentees of the incandescent 
lamp, of course the firm were in a enviable position for work- 
ing with the rare metals in filament manufacture, as they had 
the lampmaking experience of over a quarter of a century 
behind them. As a matter of fact, the firm had been working 
for many years in the direction of producing a high-efficiency, - 
long-life lamp, and whilst the efliciency of the “ Royal Ediswan 
Metfil" may be taken as being as high as that of any other 
metallic-filament lamp on the market, the useful life is not less 
than 1,000 hours. A noticeable feature is that the lamps 
do not blacken with use, many lamps having burned for 
three or four times the nomial life without showing any 
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traces of discoloration. In addition, the filaments аге 
not fragile, and will withstand ordinary usage—a point 
which is of considerable importance. The filaments are 
so arranged that they are supported throughout their entire 
length, thus enabling the lamp to be used in any position 
without fear of the filament sagging or fracturing. The firm 
have been successful in producing a metallic-filament lamp 
suitable for use in single parallel on circuits of from 200 to 250 
volts. A number of varieties of flame and candle lamps are 
also listed in the new catalogue which is issued by the firm, 
and which contains a most comprehensive range of lamps. 
A further point in connection with the ordinary ** Royal 
Ediswan Мей” lamps is that they can be used in the same 
sized shades as are usually used in connection with the carbon- 
filament lamps of the same size and candle-power, thus 
rendering it unnecessary to provide shades of special shape 
or size. The lamp is made for practically every required 
candle-power and voltage, ranging from small miniature lamps 
for use with batteries to the somewhat larger lamps used in 
connection with the firm's auto-transformers, and so on through 
the 100 and 200 volt ranges. 

In order that purchasers may be certain that they are 
obtaining the product of the firm, who are, by the way, 
Royal warrant-holders to H.M. the King and H.R.H. the 
Prince of Wales, every lamp is clearly marked with the Royal 
arms and the words“ Royal Ed’swan Меп” It is interesting 
to note, further, that the lamps are marked in standard. Biritish 
candles, and not in Hefner candles. 


MANCHESTER CORPORATION ELECTRICITY AND 
TRAMWAYS DEPARTMENTS. 


The reports of Mr. S. L. Pearce (the chief electrical engineer) 
and Mr. J. M. McElroy (the tramways manager) for the year 
ended March 51 last have been presented to the respective 
committees. The first-named shows a drop in the revenue and 
in the net profits. A summary of the income and expenditure, 
which may be compared with the figures for the previous year, 
is given in the following table : 


1908-9. 1907-8. 
Sales of current— Lighting and power...... £231,648 £238,266 
ТАЕП .. 128,615 140.513 
Рае Ше уса рынан 855 851 
£361,116 — £584.602 
Other income ................. EEA E Bonds 6,124 4,972 
Total ызыра ——' £367,240 £384,602 
Working expenditure (including the pro- 
vision in the year 1908 of £40,000 and 
in the year 1909 of £21,495 for future 
Fenk, 8 £205,534 £219,358 
Balance ..... TE £161,706  £165.244 
Being gross profit, from which there falls 
to be deducted— Interest on mortgage 
Snc EH £67,762 £68,432 
БШКП fund. oor etes 75,913 70,939 
Instalment of loan repaid to Public 
Works Commissioners. ................. 6.051 6,550 
£149,726 £145,701 
Leaving a net surplus, which was handed 
over to the city fund in aid of rates, of £12,000 £19,543 


The renewals suspense account amounted to £130,567 at the 
beginning of the year, and has since been increased by £2,038, 
being bank interest, and by a further contribution of £21,495 
from revenue account, but certain abnormal expenditure, 
totalling £18,848, chiefly for discarded plant having been 
debited during the year, the account only shows a net increase 
of £4,685, leaving a total balance at March 31, 1909, of 
£155,252. The reserve fund at the beginning of the financial 
year stood at £13,854. During the year there has been charged 
to this fund the sum of £5,541 for the cost of land adjoining 
Stuart-street station, £1,651 for wages of permanent employés 
engaged on capital account, and £707 being the balance of legal 
charges incidental to the acquisition of warehouse property in 
Dickinson-street. On the other hand, there has been credited 
£405 for interest. The balance forward to next year is, 
therefore, £6,358. The Local Government Board granted 
additional borrowing powers to the extent of £81,244, and the 
capital outlay at the end of March 31 showed a total of 
£2,921,871. Reductions made in the lighting prices at 
December, 1907, affected the income for the whole year, and 
represented a concession to lighting consumers of £16,341. 

With regard to the progress of work, Mr. Pearce reports that 
Messrs. Siemens have replaced the 750-kw. generators on the 
two Parsons turbines at Dickinson-street generating station 
with satisfactory results. A contract has been placed with the 


Tudor Accumulator Company, Limited, for the installation of a 
la rue storage battery, boosters, etc. Niall extensions at certain 
of the existing Corporation distributing stations have been made 
during the past year. Owing to the depression in trade, the 
number of distributing stations put down on consumers’ pre- 
mises for the purpose of power supplies fell considerably below 
the number in the preceding усаг. The high-tension and dis- 
tributing mains have been extended into the districts of Auden- 
shaw and Droylsden, anda similar extension into the district of 
Failsworth will be made this summer. When this latter work 
is completed, the whole of the districts whose provisional orders 
have been taken over by the Corporation will be receiving а 
supply of electricity. 

The total output of electricity from the three generating 
stations during the past 12 months amounted to 88,766,252 
units, as compared with 82,752,989 units of the previous year, 
an increase of 7°27 per cent. The quantity measured and 
accounted for during the same time was 73,715,884 units, 
showing a difference of 15,050,548 units, or 16°96 per cent., 
being the quantity used in distribution or otherwise not 
accounted for. The corresponding percentage in the previous 
year was 18:65. The total milenge of main conductors laid at 
March 31, 1909, equals 352 miles 256 yards, being 13 niles 
932 yards more than at March 31, 1908. 

Tramways. 

The revenue account may be summarised as in the following 
table, the figures for the preceding year being also shown for 
the purpose of comparison : 


1908-9. 1907-8. 
Trate PORCINE uice i e oct let ene hi £774,035 £760,994 
Other rereua ано d bea SI RAR 8,804 6.859 
Parcels department oo... ccc . 1.716 1,219 
TOU ЖОКСУ ЛО О Л ОО aas £784,555 £769,072 
Waking pes teens £508,072 | £500,025 
Balance, being gross profit. . 276,484 259.049 
Add bank, ete., interest.... 2,024 2,1C4 
Leaving a sum available of. ———— £279,108 271,153 
Out of which the following charges have been met : 

Interest on mortgage debt £50,128 £49.035 
Redemption of deb 2 ͤ—2⁊5—r² 4 45,057 41,748 
Rent, ete., of tramways eese 26.680 21,195 
Leaseholds proportion of outlay............ 1,069 1,252 
Ineonie tax: ⁵ð v ĩ ĩ ĩͤ 8 6,976 6,197 
Parliamentary expenses . 577 4,848 
£128,207 £124,255 


Leaving a balance, which has been appropriated as under : 


Reserve, renewals, and depreciation 
6, y bos iode £76,754 £87.790 
Contribution in aid of the rates............... 70,000 55,000 
Street improvements round infirmary 
interest, Сеа ae КОО 4,086 4.108 
£150,840 £146,898 


The total mileage of track open at the end of the financial 
year was 1044 miles, 17,316,753 car miles were run, and 
155,011,884 passengers were carried. The number of units 
used was 50,276,565, or 1°748 per car mile. The average trathe 
revenue per car mile showed a drop from 10°76d. to 10°728d., 
the total revenue averaging 10°874d. per car mile. Working 
expenses averaged 5°216d. per car mile (excluding power cost) 
апа 7:045d. (including power cost). 

The total amount paid to the city fund in relief of rates since 
1901 is now £377,000. Sinking fund has absorbed up to date 
£232,814, out of which amount £227,587 has been applied. in 
reduction of debt. The renewals and depreciation. fund 
amounted at March 31 last to £400,779. 


WOOD GREEN ELECTRIC LIGHTING SCHEME. 


Messrs. May and Hawes have prepared a report embodying 
a scheme for an electric supply undertaking for Wood Green, 
which has been adopted by the District Council subject to the 
terms of an agreement with the North Metropolitan Power 
Company for a bulk supply being arranged to the satisfaction 
of the Council. The scheme starts with a small building, 
where the electrical energy would be received in bulk and 
split and regulated for distribution tothe consumers throughout 
the area of supply. With regard to the system of supplv, 
the system proposed by Messrs. May and Hawes is the three- 
phase alternating curreut, the extra high-pressure bulk supply 
being transformed at the distributing station from 10.000 
volts to 5,000 volts, and thence transmitted at high pressure 
to sub-stations or transformer pillars. From the sub- 
stations distributing mains would be laid for a three-phase 
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alternating-current supply at a low pressure of not exceeding 
240 volts for lighting, and a medium pressure of not exceeding 
415 volts for power purposes, the frequency being 50 complete 
periods per second. Under the scheme submitted the bulk 
supply would be delivered at a central point in the area (the 
vacant land adjacent to the free library and lying between the 
Station-road and River Park-road is recommended as an 
excellent site for the distributing station, being conveniently 
situated in the area of supply and also quite close to the power 
company's own depót). lt would then be transformed and dis- 
tributed under the local authorities! own control to various 
small sub-stations placed at convenient points in the district. 
The distributing station would be equipped with transforming 
plant of a capacity of 500 kw., and the necessary switchgear 
and regulating apparatus, From the distributing station high- 
pressure feeder cables would be laid to three small transformer 
sub-stations. 

A supply would be given from the sub-stations by means of 
four-core cables, the pressure for lighting being 240 volts and 
for power 415 volts, and the frequency 50 cycles per second. It 
is proposed to supply suitable house transformers at a moderate 
rental to those consumers who desire to make use of the new 
high-efficiency glow lamps. The house services would be made 
by means of twin or concentric cables, and small branch stroets 
could be treated in the same manner. 

The estimates provide an adequate sum for connecting up 450 
consumers, including a suflicient number of meters. The 
pressure for lighting has been fixed at 240 volts, but in order to 
reduce the pressure so as to enable consumers to use metallic- 
filament lamps under favourable conditions, it is proposed to fix 
and maintain house transformers at quarterly rentals. The 
enyineers recommend that the Council should put into active 
operation the powers conferred upon them by the Wood Green 
Act of 1903, to undertake the wiring of premises, but they 
advise at the outset that the house wiring scheme should be 
restricted to private dwelling-houses ; that the work to be 
carried out by the Council should cover only the fixing of the 
wires, fuses, and switches, and that the consumers should be 
left to provide the movable fittings, lamps, and other con- 
suming devices they may desire to use. The scheme provides 
for 51 flame arc lamps. 

Dealing now with the financial aspect of the scheme, the 
estimate of capital expenditure is first given, and this may be 
summarised as follows: buildings, apparatus, mains, meters, 
transformers, ete., £27,000; house wiring, £2,500; public 
lamps, £1,750 ; total capital expenditure, £31,250. 

The undertaking, if established on the lines recommended in 
the report, will be fully capable of dealing with a load of 
035 kw. It is estimated that the output upon this load would 
amount to 597,000 units, divided as follows : for private lighting 
and power, maximum demand of 310 kw. used on an average 
for 2°85 hours per day, would represent an output of 323,000 
units sold to consumers for public lighting, 25 kw. maximum 
demand giving an output of 74,000 units. The average load 
factor works out at the moderate value of 13:5 per cent., which 
is equivalent to a daily use of the maximum demand for about 
5s hours. It is proposed to adopt the following tariff of 
charges: for lighting—private dwelling-houses, 44d. per unit; 
shops, licensed premises, clubs, and places of business, 4d. per 
unit; public buildings, places of worship, and schools, 4d. per unit ; 
for power—an average rate of 12d. per unit. Upon the estimate 
of the probable demand and output for the ditlerent classes 
of supply, this scale would be productive of an average revenue 
from the private supply of about 5:854. per unit sold. For the 
public arc lighting a rate of 2d. per unit is proposed, which 
would be equivalent to a fixed charge of £12 per arc lamp per 
annum, this figure being exclusive of the trimming, cleaning, 
and maintenance charges, the actual cost prices of which would 
be refunded to the electricity department by the public lighting 
department. 

The estimated working expenses connected with the delivery 
of 597,000 units to the private consumers and publie lamps is 
2`254. per unit sold, and on this basis the financial results work 
out as under ; 

Revenue, 


£5,180 


foe ——————— 


average price of 2d. per unit or, say, £12 per lamp 


Per nnr 8 E ES 612 
Rentals of house meters and house transformers ó00 
£6,092 

Working Furpenses. 
597,000 units at 2:25d. per unit . e £5,722 
Gross profit. FFC . . 52,570 


This gross profit represents a yield of 84 per cent. upon the 
estimated capital expenditure of £28,750 upon the electric 
supply undertaking, which should be sufficient to cover the 
interest and repayment charges on the loan and still leave a 


Field“ 


substantial margin to the good available for appropriation for 
reserve purposes, etc. The net financial result is shown to 
be a balance to the good of £500 after payment of all obliga- 
tory charges, thus: gross profit, £2,370 ; loan charges (interest 
and repayment charges at 64 per cent. on £28,750), £1,870— 
surplus, £500. 


PHYSICAL SOCIETY. 


At the meeting of the society held on June 25 Mr. A. 
CAMPBELL read a paper on the Measurement of Wave Length 
for High-Frequency Electrical Oscillations." The experiments 
had for their object the calibration of wavemeters for the 
measurement of the hivh frequencies (200,000 up te 1,000,000 ~ 
per second) used in wave telegraphy, Two wavemeters, A and 
B, were tested, both being of the type consisting of a series of 
self-inductance coils used singly, L, in series with a variable air 
condenser, K, and a thermo-ammeter, the reading of K being 
obtained by altering the capacity until the circuit shows reson- 
ance with the working circuit. The coils of wavemeter A 
were wound with solid wire, those of B with stranded wire 
(7/36's), each strand being separately insulated. The absolute 
value of the frequency was determined by photographing spark- 
trains in the primary circuit by means of a rotating mirror 
running at a constant and accurately-measured speed. Аз the 
following table shows, the value of the frequency, n,, deduced 
from the measured values of K and L, with wavemeter B were 
in close agreement with the actual n deduced from the spark 
photographs. 


n. ^y. 

e per second. ~ per second. 
200,900. ule se e res ee ree e 290,500 
51800 510800 
818,000 .............. e | 8215200 

1,002,000: 4. h Pen eee ss ess. 1,039,000 


With wavemeter A the agreement was naturally not nearly 
so close, but was much improved when the values of the self- 
inductances of the solid wire coils were corrected to the high- 
frequency values by the formulas of Heaviside and L. Cohen. 
The results in the above table show that the inductances of the 
stranded wire coils are practicaly unaltered for frequencies 
from 0 up to 1,000.000 ~ per second. 

Mr. W. DropeLL said the paper was a valuable one, because 
accurate experiments on self-induction and capacity at high 
frequencies were required. With reference to the photographs, 
he asked if the author had used his method to photograph arcs, 
and, if so, with what results. It would be interesting to know 
how low it is possible to get the apparent resistance of a coil 
with high-frequency currents by stranding the wire. 

Dr. EnskivE-Mvnna v, referring to Mr. Duddell's remarks, 
said that in actual practice the resistance could not be reduced 
more than about 10 per cent. by stranding. 

Mr. Таугок congratulated the author, and pointed out that 
the wavemeters described could only be used at the transmitting 
station. Wavemeters were required which could be used at 
receiving stations. Referring to the question of stranding, he 
pointed out that it was possible to overdo the stranding and 
obtain less satisfactory results than could be obtained by 
stranding with a fewer number of wires. 

Mr. G. B. Dyke called attention to experiments similar to 
those described which were being carried out by Dr. Fleming at 
University College. With reference to the spark photographs, 
he was surprised that an accuracy of 1 in 1,000 could be 
obtained. | 

The AvHoR, in reply, stated that as the whole distributed 
capacity of the inductance coils had very little effect on the 
frequency of resonance, the dielectric hysteresis of the ebonite 
would be negligible, except as regards damping. Sparks 
appeared to givo sharper and more accurately measurable 
photographs than vacuum-tube discharges or arcs, except 
mercury arcs, which gave the clearest and best pictures. 

A paper by Mr. F. W. JonpaN on“ An. Instrument. for 
Measuring the Strength of an Intense Horizontal Magnetic 
was read by the author. The method consists in 
measuring directly the transverse force on a conductor traversed 
by a current ina direction at right angles to the field. Two 
copper strips of unform width, each cut to form three sides of a 
rectangle, are fastened together and connected by short tinsel 
leads to terminals, so that the current can be sent in the same 
direction through each of the insulated conductors. The frame- 
work is suspended in the field to be measured from a helical 
spring of phosphor-bronze. The tension in the spring can be 
adjusted to bring the framework into a sighted position. To 
make a measurement the horizontal conductors are arranged at 
right angles to the field, and а known copper weight is suspended 
from the centre. A current is passed through the wires and its 
strength adjusted until the framework is again in its sighted 
position. The strength of the field is then easily calculated 
The results obtained with the apparatus using fields from 1,000 
to 13,000 gausses agreed with those got by the ballistic method 
to 1 part in 400. 
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BOARD OF TRADE ELECTRIC LIGHTING 
REGULATIONS. 


The Board of Trade have issued a revised set of 
regulations for securing the safety of the public and 
ensuring a proper and sufficient supply of electrical energy 
in order to bring their own regulations into conformity 
with those issued by the Home Office for the use of 
electricity in premises under the Factory and Workshop 
Acts. An addition has been made to Clause 1, Pressure 
of Supply to Consumers," (с) 1, relating to the supply for 
incandescent lamps in series: The consamer’s wires form- 
ing the connections to the incandescent lamps, or otherwise 
in connection with the supply, shall be completely enclosed 
in strong metal casing and this casing, together with the 
switches and lampholders, if metallic, shall be efficiently 
connected with earth." Clause 2, relating to the introduc- 
tion of the three-wire system into consumer's premises, 
reads: When the pressure between the outer conductors 
of a three-wire system exceeds 250 volts and the three 
wires of the system or two pairs of wires are brought into 
& consumer's premises, the supply shall be given to two 
pairs of terminals arranged in such a manner that there 
shall be no danger of any shock, and the wiring from those 
terminals shall j^ kept distinct." This regulation does not 
apply with the premises of a factory, a workshop, a mine, 
or 8 quarry. 

Clause 3 reads: “An extra high pressure shall not be 
given to any consumer's premises other than a factory, a 
workshop, a mine, a quarry, or electric traction works ; 
waterworks, sewerage, or drainage works; and no such 
supply shall be given to electric traction works, water- 
works, sewerage, or drainage works except with the consent 
of the Board of Trade, and subject to such regulations as 
the Board may prescribe.” 

Clauses 9 and 10 relate to transformers and connections 
of transformers with earth. Clause 26 (main fuses or 
circuit breakers) has been amended by the addition of the 
following words: No fuse or automatic circuit breaker 
shall be inserted in the immediate conductor of a three- 
wire system.” 

The amended regulations came into force on July 1 last, 


except as to so much of any electrical station as was con- | 


structed before July 1, 1908; after Jan. 1, 1910, they will 
entirely supersede the old regulations. 


PERSONAL. 


Mr. W. L. Brown, chief assistant electrical engineer to the Morley 
Town Council, has resigned. 

The Postmaster-General has appointed Mr. D. Jones, overseer, 
Cardiff, to be postmaster of Mold. 

The Liverpool City Oouncil have decided to increase the ealary of 
Mr. C. W. Mallins, the general tramways manager, by £100 pr 
annum. 

The Worksop Urban District Council have decided to increase the 
salary of Mr. Н. A. Best, assistant electrical engineer, to £129 per 
annum. NE 

The Union Electric Co., Park-street, Southwark, S. E., inform n3 
that their Newcastle address is now Collingwood-buildings, Newcastl«- 
on-Tyne. 

Mr. E. Taylor, of West Ham, has been appointed by the Hammer- 
smith Borough Council to the position of fourth assistant engineer of 
the electricity undertaking. 

An honorarium of 100 guineas has been granted to Mr. P. Storey, 
the borough electrical engineer at Torquay, for his work in designing 
the plant to provide the tramway supply. 

Mr. A. J. Brooks has been appointed electrical station super- 
intendent at the Avonbank power station of the Biistol Corporaticn 
at a ealary of £175 per annum, rising to £200 after six months’ 
service, and then to £250. 

Messrs. W. T. Glover and Co., о! Trafford Park, Manchester, inform 
us that they have appointed Mesas. Haslam and Schontheil, of 
Western Mail" Chambers, Cardiff, to represent them in South Wales 
for the supply of electrical wires, cables, and accessories. 

The Osram and Robertson Social and Athletic Cluba lad their 
first annual outing to Hastings on July 3. Some 550 members left 
Addison-road by special train and arrived in Hastings about 11 o'clock. 
The staff had luncheon at the Waverley Hotel, Mr. C. Wilson 
(manager) being in the chair, after which they drove to Battle, and 
left for London st 7.20, after a most enjoyable day. Amongst the 
visitors were Mr. Davey (chairman, Association of Electrical Engineers- 
E Charge), Mr. T. D. White (G. E. C., London), Dr. Levy (D. G. A., 

erlin). 

At the London University College the Archibald P. Head Memorial 
Medal, 1908-9, has: been awarded to Mr. R. A. Pfleiderer 


* 


Engineering diplomas have aleo been awarded to Messrs. Н. F. 
Anns (civil), E. E. Baily (civil and municipal, S. M. Hitchoock 
(electrical), J. W. Mason (civil), S. G. Nottage (electrical, with 
distinction), B. J. Pfleiderer (mechanical), R. A. Pfleiderer 
(mechanical, with distinction), A. Russell (mechanical, with 
distinction), A. М. 8'ms (civil and municipal), A. T. C. Sutton (civil 
and municipal), F. L. Thompson (civil and municipal). 

The second annual athletic. meeting of the various Vickers, Sons, 
aud Maxim's works was held at the Vickers’ Sports Olub Ground, 
Carbrook, Sheffield, on July 10, teams from the following works 
taking part: Vickers, Sons, and Maxim, Sheffield, Barrow-in-Furnees, 
Erith, and London ottice; the Wolseley Tool and Motorcar Oo., 
Birmingham; and the Electric and Ordnance Accessories Oo., 
Birmingham. Prizes to the total of £60 were offered, and in addition 
a 30 guinea ві! тег challenge cup was competed for, to be held for 
one year by the works whose representatives secured the highest 
number of pointe. The start was made punctually at 2.50 p.m., and 
everything went smoothly and well to the finish, 6.15. Great credit 
is due to the varicus officials for the excellent manner in which every- 
thing was managed. In addition to those for employés only, there 
were several open events, including two for local school children. The 
holders of the challenge cup for the ensuing year are the Barrow 
works of Meesre. Vickers, Sons, and Maxim, who sent up a contingent 
of splendid athletes, and secured three firsts, three seconds, and two 
thirds, making a total of 17 points out of a 5 36. Considering 
only seven men were present from Barrow, this is a very meritorious 
performance, and wortly of the highest praise and commendation. 
The winners of the cup last year were the Electric and Ordnance 
Accessories Co., Birmingham. The Master Cutler (Mr. Douglas 
Vickers) was present during the afternoon, and owing to the unavoid- 
able absence of his wife presented the prizes and challenge cup to the 
successful competitors, Major J. H. Leslie, the president of the 
Vickers Sports Club, proposed a vote of thanks to Mr. Douglas 
Vickers, which was ably secended by Mr. M. Bennet, N. C. A. A. (the 
handicapper), and carried by acclamation, 


CAR MAINTENANCE AT GLASGOW. 


Mr. James Dalrymple, general manager of the Glasgow 
Corporation tramways, has prepared a most interesting series 
of tables showing in great detail the cost per car mile per year 
from 1903 to 1909 of the maintenance of cars. These tables 
appear in the July issue of the Tramiuay and Railway World, 
and we are indebted to our contemporary for publishing such 
interesting statistics, from which we may extract the following : 


CoMPARATIVE STATEMENT OF CAR MAINTENANCE AND INSPECTION. 


—. Average per car mile — 


— Year , Year Year 
1903 1908 1909 
I. Car bodies, trucks, etc. d. d. d. 
Сат body оао ноз кие окаса еа N 024 035 033 
Hand brake gear and shoes 040 ' 044 043 
Newell electromagnetic brake and shoes.“ — | 019 *018 
Dashes and gates e 007 *004 "004 
Stairs and stair rails 002 001 001 
Drawgear, brackets, sand-gear, and gongs! ‘005 | "004 005 
Reus tt 010 009 009 
/ eh es ee eub ad ELEME 037 039 | 033 
Axles, axle boxes, and bearings ....—.....| ‘006 "006 018 
Weeds наарын eese 045 058 049 
Destination and slip boards . . 007 01 003 
Ditto signs and indicators ....... e] — 004 004 
Sundry equipment (point shifters, ete.) “ — "002 003 
Repainting and touching up.................. 049 | 065 `058 
Miscellaneous (mechanical) ............... ..| 011 | 004 004 
‘243 ‘268 “284 
II. Electrical equipment of cars. | 
Trolley standarde, poles, and wheels ...... 025 | 024 022 
Power cables ТООГУ 018 | 010 011 
Lighting cables, lamp brackets, lamps, etc.| 009 017 017 
Bell wiring and bells ..................... . . 15 013 013 
Motor case and fasteners .......... — — 007 007 
Gears, gear cases, and pinions ............... 006 010 010 
Motor, axle, and armature bearings .....| 021 008 012 
Armatures .......... FFC 010 036 026 
Commutators ............ — M E 004 006 004 
Field coils ........ M vente —— ИТР 005 006 008 
Btüsh gesssns ia oa ERR YN C06 008 ‘007 
Rheostats, lightning arresters, etc.......... 001 003 002 
Automatic and canopy switches, ete. ...... 003 005 005 
Controllers ........... suu es Rss uu РУМ ‘031 047 045 
Miscellaneous (electrical) ...... e ‘001 003 002 
151 ‘202 191 
III. Engineers and draughtsmen. 
Salaries and wages (proportion) ............ 005 003 004 
1V. Extraordinary expenditure on cars| 073 082 074 
472 | 555 558 


Total.. % „% „%%% „%%% „„ „6 „% — I etos 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical. finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fwe shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has ap . The replies should deal 
concisely with the points at issue, and should not exceed 
about one words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule; should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


1,198. Are there any homopolar dynamos at present in use, and for 
what purpose! Givea sketch showing the principle on which 
гале of machine is designed, and how is the voltage obtained, — 


1,199. On a direct-current three-wire system (460 and 230 volts), 
when the middle wire fuse on the Board of Trade panel has 
blown, owing to a fault on either outer, what are the advantages 
and disadvantages of: (1) earthing the middle wire through a 
16-с.р. lamp; (2) or earthing the middle wire through a low 
resistance, say about 6 ohms? Also state the electrolytic 
actions which occur under the above conditions. It may be 
mentioned that the middle wire of this system is somewhat 
faulty. —LocALIsER. 


ANSWERS, 


Question No. 1,188.—It has been decided to install an electrically- 
driven lift in an hotel in British Columbia. Electricity is supplied at 
about 400 volts, three-phase (four-wire), 50 to 75 cycles. Give the 
relative advantages and disadvantages of driving by (a) repulsion 
motor or, if preferred, by induction motor; (b) direct-current 
motor per motor-generator set. A quick start is favoured. 
Assume а five-storey building. Capital outlay need not be 
discussed. | 


Answer to No. 1,188 (awarded 105.). —16 is proposed 
to treat the problem under the following successive head- 
ings: (1) types of direct-current and alternating-current 
motor available and characteristics of each ; (2) mechanical 
and electrical considerations regarding motors, gearing, and 
switchgear; (3) general inferences and conclusions as to 
most satisfactory motor; (4) advantages of electric over 
hydraulic or steam operation. 

Type of Motor Available—Treating, first, direct-current 
machines, the shunt and compound types are alone suitable 
for use on lifts. The series machine has a high starting 
torque, which but for the liability of the motor to race 
after attaining full speed would make this type very suit- 
able for hoisting loads. Shunt motors are not usually 
considered suitable for services demanding high starting 
torques, and are only used in lift work on account of the 
much simpler switchgear then permissible. To enable 
them to cope with the starting torques required, specially 
strong fields must be allowed for, and a wide range of speed 
variation provided for by means of field resistances. A 
2: 1 ratio between highest and lowest speeds obtainable by 
varying the excitation is common in this connection. Com- 
pound motors for lift work have series coils assisting the 
shunt coils. The series turns give the high starting torque 
required, but when the motor has reached full speed they 
may be cut out, the shunt characteristic alone being suit- 
. able for. the constant speed period of working, and the 
efficiency of the machine being raised by the removal of 
the series winding. The characteristic curves of shunt and 
compound motors are too well known to need reproduction 
here, and there is no doubt that motors of either of these 
types are the most suitable for lift service. 

Alternating-Current Motors. — Synchronous motors may 
be at once dismissed as useless for the present purpose. 
Induction motors, single or polyphase, and with squirrel- 
cage or wound rotors or fitted with various compensating 
coils and connections, form s very wide field from which 


future developments may evolve a machine capable of 
competing with the direct-current motor in hoisting (and 
traction) work. In hoisting service, which is essentially 
intermittent and very trying to the motors, it is to be 
feared that no thoroughly reliable type of alternating- 
current motor yet exists. The low efficiency of alternating- 
current motors as compared with direct-current machines, the 
discrepancy usually amounting to 2 to 3 per cent. at least, and 
rising to 5 to 10 per cent. in extreme cases, is coupled with 
very poor starting torque capabilities, so that as a whole 
alternating-current machines are unfitted for lift service, 
and a motor-generator set supplying a direct-current lift 
motor should certainly be employed, especially in such a 
case as the present, where capital cost is not a vital matter. 
The over-all efficiency from the alternating-current mains to 
a direct-current lift motor shaft could hardly be expected 
to exceed 65 to 70 per cent., but the greater reliability and 
convenience and simpler switchgear would amply repay 
the increased running costs, especially since these are in 
any case low compared with those of hydraulic lifts (see 
later). If ordinary induction motors are used, wound“ 
rotors would be essential, and this would remove any 
advantages due to mechanical robustness and less liability 
to derangement from the alternating current machines. 
Certain compensated types of alternating-current com- 
mutator motors might be used, but their efficiency is not 
high, usually about 75 per cent., and these machines are 
usually very costly, heavy, and complicated in themselves, 
disadvantages which are reflected in the switchgear 
necessary for their control. In passing, reference may 
be made to the Ferranti-Schuler one-phase motor, which 
is probably the most suitable alternating-current motor at 
present available for lift service. This machine, starting 
up as а repulsion motor, is smoothly converted to an 
induction machine by the closing of its rotor circuits 
through a gradually reduced resistance. By this device 
the advantages of repulsion and induction machines are 
combined. The atarting torque is about twice full-load 
torque, the current taken being only about 80 per cent. in 
excess of full-load current—a great improvement on the 
ordinary induction motor, which taking 3 x normal current 
develops a full-load torque on starting. The starting 
torque of the Ferranti-Schuler machine varies almost 
directly with the starting current, and, in a particular 
case, the writer found the relationship between the 
starting torque and the current to be given by 
Т = 715 C — 285 (T in foot- pounds; C, amperes), 
this equation being satisfied over a range of current 
from 1 to 14 x normal current: beyond this limit the 
torque fell off slightly with increased current (the falling 
off from the value given by the equation being about 
6 per cent. when the current = 2 x normal). 


2. Alternating-current motors of the simple induction 
class have the advantage over direct-current machines in 
the matter of simplicity of design, care needed during 
running, and general hardiness under unfavourable con- 
ditions, but this advantage does not extend to the special 
types of machine necessary if alternating current is to be 
used at the lift motor. Motors should always be totally 
enclosed and situated in as dry, clean, well-ventilated, and 
accessible position as is compatible with convenient coupling 
to the winding drum. The continual starting and stopping 
and heavy current rushes impose great strains on the 
switchgear controlling lift motore, and necessitate in it a 
most careful and liberal design. Under these circumstances 
the greatly added complexity involved by the use of 
alternating.current motors ehould only be incurred under 
absolute necessity. The motor controller is operated by a 
rope or chain passing through the lift cage in some 
installations, but in a large equipment of the present 
nature pilot switches should be fitted in the cage, these 
operating pilot motors at the shaft head, which in turn 
drive the heavy controller drum of the main motor. Where 
attendants are dispensed with in the lift, such automatic 
pilot buttons are essential. Their arrangement is much 
simpler and their action more reliable where direct-current 
is used than where alternating-current motors are employed. 
In all cases where automatic switchgear is employed this 
should operate at definite intervals of time, tbese being 
made amply long enough, even at the risk of slightly 
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lengthening the acceleration period, rather than by relays 
depending on the successive growth of the current strength 
to predetermined values. The latter arrangement ie 
theoretically preferable, but involves extra complications 
which are not justified in view of the indifferent technical 
skill of the lift attendant in most cases. Mechanical auto- 
matic cut-off gear should in any case be fitted to the winding 
drum and operated by the latter to prevent overwinding 
in either direction. Slack cable safety switches are usually 
fitted to cut off the current supply and apply safety brakes, 
should the cage or its counterpoise meet any obstruction. 
The safety mechanical friction brake should always be held 
of] by the current flow. Suitable winding speeds range from 
150 ft. to 350 ft. per minute. 

3. The general influences in the choice of a motor 
include: the speed characteristic of the service required 
(this is usually rapid acceleration and subsequent constant 
speed at all loads in the cage) ; quiet starting and operation 
at all loads (aided by a sufficiently powerful motor and well- 
made worm gearing between it and the winding drum), all 
shafts being ring lubricated and the worm being lubricated 
by an oil bath ; high overload capacity (largely depends on 
a liberal design and rating of the motor in the first place) ; 
and the frequency of service (some lifts serving private 
rooms may be used only a few times daily, while others— 
e.g, up the public stairease—may be in a continuous 
service). As has been mentioned, what is frequently the 
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little importance, but in spite of the small importance 
attached to it the information included in Fig. 1 will 
probably be of interest. As the result of the above con- 
siderations it may safely be concluded that the direct- 
current system is far preferable in the present case, and it 
is a fact that it is recommended in preference to alternating 
current by all authorities on hoisting practice. 

4. Advantages of Electric over Hydraulic and Steam Lifts.— 
Briefly summarised, these advantages are: easy, clean, and 
safe conveyance of energy to any desired spot; easy 
manipulation of the motors, quiet and clean working, 
unobtrusive nature of equipment, small space occupied, 
and no special foundations, pitch, etc , required, and quicker, 
cheaper service. Steam winding for lifts is practically 
unknown in private installations for obvious reasons, being 
costly, troublesome, dirty, and noisy. It is used in some 
factories, but the inconvenience and noise of square shafting, 
tumbler bearing, and so on is rapidly leading to the 
replacement of the steam-engines by electric motors. 
Hydraulic power is the only serious competitor of elec- 
trical energy in the matter of lift operation, and though 
the capital cost of electrical equipments is higher than that 
of hydraulic sets, the working costs are much less. These 
points are illustrated by Table I., while the information of 
Table II. (from actual tests) confirm these results and show 
the economy factor of electrical operation to range from 2:3 


to 4:1, the mean value being 345. The rate for electrical 
energy on which these figures are based is 2d. per unit, 
while the hydraulic power rate is in accordance with the 
published scale of charges of the London Hydraulic Power 
Company. 


T^uLE I. 
Per cent. 
First cost: high-pressure hydraulic ............ 50 to 75 
Low. pressure hydraulic .............. 2 85 to 90 
| lj. T ——— —Á—Á Áo 100 
Etliciency at full load: high-pressure hydraulic — 4572 
Low- pressure hydraulio . . . 452 
ers 50 5 
Tase II. 


J iii rut ie Lit, | 
Cost per up and down tip 


Load, cwt. per ewt., pence, 
(MEC oct 0:0414 | Mean 
У rep 0 0636 | 0:0525 
ap 9.0578 Mean 
CCC 0:0236 0-0288 
c aerem 0 0319 

r 8 . 0:0292) Mean 
ПОРТОА RNY Ra iq Doa ИТ ТОРРИ 0 0350 J 0 0321 
Ее! с J. it. 
Ma асый уык ͤ Kd КАА 0`0227 
S тее EX 8 0:0073) Mean 
Msn Nomcn m 0:0068 J 0:00705 


Mean electric cost =0'095d. and mean hydraulic cost 20:326 per 

round trip; therefore, electrical economy =3'45:1. 

The attention required by electric lifts is possibly slightly 
more skilled than that needed to pack the glands, re-leather 
the plunger, and attend to the valves of the hydraulic 
installation, but the difference is very slight.—S. 

Question Now 1,189, — What is the best form of cement or jointing 
arrangement for attaching /i, filaments to their supports 
in incandescent lamps! How should the same be applied! 
What etlect has the material of the joint upon the vacuum— 
i.c., by giving of! gases 

Answer to No. 1,189 (awarded 7s. 611. ). Paste containing 
Colloidal Metal.—One of the earliest forms of paste used 
for attaching metallic filaments to the leading-in wires 
contained as its principal constituent a refractory metal in 
a colloidal state, with or without an agglomerant. A 
colloidal solution was obtained by forming an electric arc 
in & non-conducting liquid between roughened electrodes 
of the metal. This solution was carefully evaporated or 
mixed with glycerine or alcohol, and the paste so obtained 
mixed with 50 per cent. of finely divided metal, and applied 
to the joint. After drying the joint was raised to a white 
heat, either in таси or surrounded by an inert gas. Tais 
paste has subsequently been improved by substituting 
colloidal oxides or hydrates for the colloidal metal. 

Paste containing Carbides of Refractory Metals, This paste 
is made by mixing powdered carbide or a mixture of a 
metal with carbon, or an organic compound with gum 
arabic, sugar solution, or other agglomerant. This paste 
is applied to the joint and raised to a white heat in vacuo 
ог ір an inert gas as before. The metals used are usually 
either tungsten or iron. In some cases a carbon compound 
of aluminium or silver, or both, is added to the mixture. 

Paste containing Tungsten Ocide.—An early G.E.C. paste 
contained tungsten oxide mixed with glucose, and was 
used with filaments made from plastic threads of metal and 
glucose. The filament and joint were dried in a furnace at 
250 deg., carbonised at 350 deg. placed in a bulb, 
exhausted, and raised to a white heat to drive off part of 
the carbon and reduce the oxides. The remainder of the 
carbon being eliminated by first oxidising and then 
reducing. 

Paste containing Silrer.— A paste due to the G.E.C., using 
silver, contained finely divided gas, free silver, and a 
decomposable compound of silver—such as the oxide. 
The paste was applied to the joint and heated to 300 deg. 
to decompose the oxide, and then by a flame or red-hot 
platinum wire to consolidate the metal. In a recent paste 
employing silver it is made in a thick paste with a volatile 
liquid, which is applied to the joint, and after drying is 
heated sufficiently to cause the silver to flow. 

Paste containing Refractory Metal Powder.—In the G.E.C. 
paste of this class a refractory metal powder is mixed 
with a vaporisable inorganic compound, such as cadmium, 
amalgam, or cadmium bismuth alloy. After applying the 
paste the joint is heated in an exhausted bulb to expel 
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the volatile products. The Howell paste consists of a 
mixture of finely-divided tungsten or copper with gum 
arabic for use with platinum leading-in wires, or iron and 
gum arabic for copper leading-in wires. The joint is made 
as follows: the filament, A (Fig. 1), is placed in a hook, 
B, on the leading-in wire and a small quantity of paste, C, 
placed in position. Electrical contact is made at D, and 
an arc drawn out by means of electrode, E, at the end of 
the hook. This melts the end of the hook and part of the 

te to form a fused joint, the remainder of the paste 

ing carbonised and strengthens the filament just beyond 
the Jolnt, the point where trouble is most often experi- 
enced. 


Fra. 1. 


Paste containing Metallic Oxides and Aluminium.— In this 
method of jointing patented by the Westinghouse Company 
the parts are united by alloys which are produced at the 
joints by means of reactive mixtures of metallic oxides 
with aluminium, calcium cerium in equi-molecular propor- 
tions. A flux which does not act on the materials is 
added to the mixture, mercuric chloride with aluminium, 
alcohol with calcium. The filaments are placed in hooke 
as in Fig. 1, some paste applied which is dried and heated 
by current or otherwise to start the reaction. The 
alumina, etc., produced is removed by dipping in hydro- 
chloric acid. 

Of the pastes described, the last two are probably 
the best, but when using a paste of any kind there is 
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always a possibility of a small portion of carbonaceous 
or vaporisable matter remaining, which under the con- 
tinued heating action of the incandescent filament might 
disintegrate or act injuriously on the filament. As in all 
the methods the joints are raised toa white heat before 
finally sealing off, the amount of gas given off after sealing 
is usually not sufficient to seriously affect the vacuum. 

A more modern method is to employ a simple fused or 
welded joint without the use of a paste of any kind. An 
electric arc is usually employed to melt down a portion of 
the leading-in wire, and produce a globule of metal 
surrounding snd in intimate contact with the filament. 
The difficulty with this method is that such metals as 
tungsten are readily oxidised, and must therefore be pro- 


tected from the damaging effect of the arc when the 
weld is made. Several methods for obviating this difficulty 
have been proposed, such as performing the operation in an 
inverted vessel containing coal gas, or by projecting a stream 
of nitrogen against the joint during the fusing operation 
and so prevent the air coming into contact with the joint. 
In another method the fusing operation is performed under 
the surface of a liquid, such as alcohol or turpentine, which 


yields reducing compounds or inert gases when decomposed 


by the arc. Probably the best and simplest method is that 
patented by the British Thomson- Houston Company, and 
consists in conducting the fusing operation in a stream of 
reducing gas (coal gas) which is prevented from firing by 
surrounding it with an atmosphere of inert gas (carbon 
dioxide). Not only does the gaseous jet prevent. oxidisa- 
tion, but by its ccoling action ensures a rapid solidifying 
of the fused metal, and therefore а compact joint, and 
further assists in controlling the length and position of 
the arc. 

A convenient form of apparatus for carrying this out 
is shown diagrammatically in Fig. 2, and consists of a small 
nozzle A, supplying coal gas, surrounded by a larger 
nozzle, B, supplying carbon dioxide. The leading in wire, 
C, and filament, D, are supported by suitable clips so that 
the joint is directly over the small jet, then the electrode, 
E, is put into contact with the wire, C, and an arc drawn 
out at the end of the hook, F, by means of electrode, G, 
causing the metal to form a globule, H, as shown in Fig. 3. 
In some cases the electrode, E, in the form of a platinum 
wire is permanently fixed in the centre of the nozzle, A, 
to ensure when using unskilled labour that the welding 
operation always takes place in the reducing jet.—A. B. C. 


Answer to No. 1,189 (awarded 78. 6d.). — Metallic 
filaments may be, and are at the present day, secured 
either by a paste or cement of varying composition or by 
mechanical means. It may at once be stated that the 
latter method is, on the whole, preferable if well executed, 
bat, bearing in mind the conditions of manufacture, the 
former is most likely to give & high percentage of 
satisfactory joints, and has, therefore, been most widely 
adopted. 

The paste or cement employed may be composed of any 
of the various mixtures which have been specified from 
time to time as being suitable for the manufacture of the 
filaments themselves. These mixtures are too diverse and 
numerous to permit of detailed mention here, but, in 
general, they consist of : (1) a paste of finely divided metal 
(W, Oa, Ta, etc., according to the filament material) mixed 
with certain organic binding materials—eg, paraffin or 
carbon—or rare earths—e.g , thorium oxide—or with ductile 
metals of comparatively low melting point—e g., copper, 
nickel; (2) a colloidal or albuminoidal compound of the 
metal of which the filament is composed ; (3) certain salts 
of the metal of the filament, alone or mixed with colloids. 
These preparations are reduced to the metallic form by the 
action of heat alone or by reduction by incandescing in an 
atmosphere of hydrogen. Whatever the exact mixture and 
process employed in the filament manufacture, it is clear 
that if a similar mixture be used to joint the finished 
filament to its leading-in wires, and be then subjected to 
the hesting or reducing action, the paste will be converted 
to metal just as in ihe former case. This is a principle 
widely employed at present, and though a satisfactory 
mechanical and electrical joint can usually be so effected, 
the method is not universally applicable, since some 
filaments are subjected to processes to which it would be 
impossible, for economic or other reasons, to subsequently 
submit their terminal joints. It із not always necessary 
to employ such a complicated process for the jointing as 
for the filament manufacture. Thus, while a very complex 
series of operations may be involved in the production of a 
certain metallic filament in satisfactory form, it often 
suffices to use for the jointing a simple paste of the ground 
metal and, say, paraffin, a permanent mechanical joint 
being completed by heating off the paraffin and “ sintering " 
the finely divided metal to a coherent and adherent mass 
(by electric or external heat). 

In all the above methods the paste is mixed to a fairly 
fluid consiatency and applied with a small brusb, the ends 
of the filament being hooked through wire loops, bent 
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round the leading-in wire or nipped into place by tweezors, 
іп order to hold it in position till the paste sete or is 
" burnt on." Instead of applying the metal to the joint as 
& paste, it may be deposited from a volatile compound of 
the metal (say tungsten chloride in the case of tungsten 
filaments). The joint is made roughly mechanically, and is 
then incandesced by the passage through the imperfect 
joint of an electric current in an atmosphere of the metallic 
compound. The metal is then deposited on the heated 
parte just as carbon is deposited on the Pt-C junction of 
carbon lamps when the joint is incandesced under the 
surface of benzine or in a volatile hydrocarbon. The clips 
employed in such a case may be identical with those used 
for carbon filaments. The Westinghouse Company (British 
patent No. 18,923 of 1907) claim that a durable joint may 
be effected between leading-in wires and metallic filaments 
by an alumino-thermic method. Metallic oxides, of the 
metals of which the leading-in wires and the filament are 
composed, are mixed with finely divided aluminium, and, 
the action being started by heating, a thorough welding 
together is obtained at the joint. 

Sach jointing materials asthe above, being simply metal 
globules when the process is complete, do not affect the 
vacuum of the lamp in the least. Owing to the very high 
temperature of metallic lamp filamente, no jointing material 
capable of thermal or electrolytio dissociation must be used. 
Carbon must never be used at the joint, not only on 
account of its rapid subsequent volatilisation, leading to a 
defective joint and blackening of the lamp bulb, but also 
because the carbon would combine with the metal of the 
filament to a greater or leas extent, forming a carbide 
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which, in most cases, would so alter the electrical and 
mechanical nature of the filament as to lead to rapid 
failure. For this reason, no carbonaceous paste must, be 
used for securing metallic filamente, the metals at present 
used (Ta, Os, W, eto.) being especially liable to such 
contamination. 

A method of securing mechanical contact to the filament 
is indicated in Fig. 1. This system is not so satisfactory 
as the methods described above and below, but has the 
advantages of avoiding the necessity for platinum leading: in 
wires and of simplifying manufacture by enabling the 
jointing to be completed in one operation (no subsequent 
baking, etc., required). As shown in the sketch, the glase 
leading-in column has two short glass tubular extensions 
at its inner end. To the open end of each of these tubes 
are sealed sheet-iron or copper caps about 18 u ia. thick, 
slightly conical and provided with copper tails, soldered to 
their inner sides, these tails forming the terminal leads of 
the lamp. Owing to their thinness, no difficulty is 
experienced in sealing these metal caps to the glass, and 
by their position they are immune from mechanical injury. 
A slightly tapered ring is slipped over the leg of the fila- 
ment, the end of the latter is laid down the flank of the 
_ tapered cap, and the ring pushed down on to the cap, so 
nipping the filament between the latter and itself. This 
system gives fairly good electrical results, but the other 
mythods mentioned are preferable. | 
. Tungsten, the metal which has, at present, such bright 
prospects as regards ite future use in metallic-filament lamps 
(its efficiency being 1:5 x that of osmium and tantalum lamps, 
and its mechanical properties being superior in many 
respects), has certain very fortunate characteristics from 


the manufacturing point of view. This metal (and to & 
leas extent osmium and molybdenum) is brittle when cold, 
but very scft and ductile when hot. This fact opens up 
several very neat methods of manufacturing tungsten fila- 
ments (such as drawing through hot dies, etc.) but the 
point which at present conoerns us is tbat by nipping 
tungsten filaments on to their leading in wires by hot pliers 
a very satisfactory mechanical and electrical joint is obtained. 
The operation can be carried out in air, the temperature 
required being below visible red heat and below the tem- 
perature at which oxidation of the tungsten commences. 
So apparent is this adhesive tendency of tungsten filaments 
when hot that the guiding loops for the filaments muet be 
made of or covered with reíractory materials (usually & 
species of porcelain made from rare earths) to prevent the 
metal of the filament sticking to them. Another valuable 
property of tungsten which may be employed in joint- 
ing is the ease with which it can be welded by 
means of an arc (which may be struck with the tungsten 
itself as one electrode). This property is frequently 
demonstrated by the self-repair of the broken filament of 
a tungsten lamp, by arcing between and consequent 
sticking of the ends of the fracture. Sach a joint is 
quite durable, and if it be effected the lamp frequently 
lasts another 1,000 to 1,500 hours. Applying this action 
to the jointing of the filament to its terminal leads, the 
ends of the latter are melted by an are to form small 
globules which securely hold the filament. 

Of the methods described above, most are in more or 
less extensive commercial use at the present day, but, 
undoubtedly, the paste and the welding or fusion methods 
are most widely used. The welding method neode no 
more than manipulative skill to enable its execution, but 
the composition of jointing pastes is very variable, and, 
being still in the experimental stage, is likely to alter for 
some time to come. Nevertheless, the genera] nature of 
such compounds has been given sufficiently definitely to 
enable successful experimenta to be conducted as to the 
best material for any particular case—this depending on 
the size and shape of thefilaments and lamp bulbe, the 
methods of manufacture, and the number of lamps dealt 
with per day.—L. C. 


INSTITUTION OF MINING ELECTRICAL 
ENGINEERS. 


At a meeting held on Thursday, the 8th inst., at Ilfracombe, 
under the chairmanship of Mr. H. J. F. Stewart, A. M. I. E. E., 
it was unanimously resolved to form & branch of the above 
institution, there being many prospective members present, and 
among them several mining engineers and managers from the 
Gloucester and Somerset coaltields and the Cornish tin mines. 

The Chairman, in opening the proceedings, said that the 
meeting had been called in accordance with the resolutions carried 
at the inaugural meeting of the institution at Manchester on 
April 24, when Mr. W. Maurice, F. G. S., M. I. E. E., M. I. M. E., 
the general manager of the Hucknall Colliery Company, Limited, 
occupied the chair. Meetings have been held in other parts 
of the country, and at the present time there were 12 centres. 
He then gave a detailed explanation, which had already 
appeared, of the origin, aims, and progress of the institution, 
and referred to the various organising and administrative points 
which would be settled at the next general meeting. In con- 
clusion, he remarked that the southern section would cover a 
very large district, but, as a matter of fact, its mineral area 
was almost entirely confined to the western counties, and 
London, therefore, as its headquarters was quite out of the 
question. On the other hand, this part of Devon was about 
midway between the Gloucester mines and the wheals of the 
duchy, and, seeing the unique nature of its mining operations 
in these islands, he hoped the Stannaries would send strony 
support to the institution. Altogether the number of applica- 
tions already received was entirely satisfactory, the members 
and associates showing the total to date of 230. 

After answering a number of questions it was resolved to form 
a local branch of the institution, and several names were 
accordingly added to the list of members. It was further 
agreed that the hon. secretary should be asked to approach Mr. 
Н. Hood Haggie, A. M. Inst. C. E., M. I. E. E., M.I.M.E., with 
a view to his election as president of the section. 

A small provisional committee was elected, of which Mr. 
H. J. F. Stewart consented to act as chairman until the general 
meeting in September. The proceedings then terminated with 
a vote of thanks to the chairman. 


THE ELECTRICAL ENGINEER, JULY 16, 1909. 


11 


CONTENTS. 


Domestic Electric Heating 

and the Central Stations... 
The Electric Lighting Bill ... 
Coal Trade Crisis 
Із Central - Station Work 

Played o nBt 
The Engineering of Ordnance 


57 
58 
88 


58 
59 


Manchester Corporation Elec- 
tricity and Tramways 
Departments 

Physical Society 

Technical Problema, 


Solutions by Practical Men 69a 


Institution of Mining Elec- 


Telephone Exchange Fires ... 61 trical Eungineers........... ... 72A 
Electric Cooking by ‘‘Si- Board of Trade Electric 
lung aise acess 61| Lighting Regulations ...... 70 
New. Pattern Reflector Lamp 62 | Регвопа1........................... 70 
The Petter“ Patent Oil Car Maintenance at Glasgow 70 
Enns ve ie 63 | Correspondence ........... S COR 71 
Freight Locomotives for the Appointments Vacant 71 
New York, New Haven, Legal Intelligence............... 71 
and Hartford Railroad. . 63 | Companies’ Meetings and 
Public Lighting in the City Reporte; 72 
of London 64 Lighting Notes... 74 
Electricity Supply Tarifs ... 65 | Traction Notes .................. 16 
Some Elementary Considera- Contracts for Electrical 
tions of High- Tension Supplies ...................... we. M 
Switchgear ............... s. „ 66 | Provisional Patents, 1909 ... 81 
British-Made — Metallic-Fila- Specifications Accepted ...... 82 
ment Lamps .................. 67 | Companies' Stock and Share 
Wood Green Electric Lighting E!! наны ЖАЛТ 82 
Scheme 88 68 | Traffic Returns... . 84 


TO CORRESPONDENTS. 
АП communications intended for the Editor should be addressed 
C. H. W. Bidds, 139-140, Salisbury Court, Fleet Street, 
London, E.C. 


CORRESPONDENCE. 


% One man's word is no man's word, 
‘Justice needs that both be heard.” 


ELECTRIC LIGHTING ACTS (AMENDMENT) BILL. 


SIR, —May I direct the serious attention of electrical 
companies to the grave danger of allowing this Bill to pass 
in its present form. The Bill does not give effect—as 
might be inferred from the memorandum accompanying 
the Bill—to the recommendations of the joint committee 
of 1898, nor does it carry out the promises made by a 
former president of the Board of Trade. On the other 
hand, it imposes fresh conditions of a very onerous kind on 
electrical companies. 

The effect of Clause 6 is to empower the Board of Trade 
to authorise a local authority to supply outside its area 
and to compete with a company without the consent of 
such company, while a company can only be authorised to 
supply outside its area and compete with a local authority 
with the consent of such local authority. Clause 13 relates 
to the audit of companies’ accounts. Under this clause 
a company may be compelled to comply with the recom- 
mendations and requirements of. the Board of Trade 
auditor in regard to matters affecting the interests of the 
authority empowered to purchase the undertaking. In 
view of the fact that many electric lighting companies have 
agreed with the local authorities on special terms of 
purchase, this clause is exceedingly dangerous to the 
interests of such company. 

No one doubts the impartiality of the Board of Trade 
officials, but they cannot be expected to do more than 
fairly interpret the law, and if this Bill becomes law, many 
electric lighting companies are certain to suffer grievous 
injustice. It is safe to say that there is no precedent for 
this kind of legislation in the law affecting any other 
industry in this country. 

Does anyone still doubt the urgent necessity of the 


electrical industry possessing some organisation which will 


protect its interests in these matters 1— Yours, etc., 
July 12, 1909. E. GARCKE, 


QUESTION 1,188. 


тв, —Kindly permit us to refer to a point in the answer 
to the above question by “ Wren,” published in your last 


issue, With regard to the efficiency of reduction gears 
used for electric lifts, he gives this as “ 80 to 90 per cent. 
or over.” We do not say that it is impossible to obtain 
this efficiency from worm gear, but it would certainly be 
very objectionable for passenger lift work, owing to the 
fact that the angle of the worm would have to be so great 
that it would allow the load to drive the motor. The 
safety of the cage and its contents would, therefore, depend 
entirely upon the break. Should this fail to act for any 
reason, there is nothing to prevent the lift falling. It 
has always been the practice of best English makers to 
sacrifice a certain amount of efficiency in order to obtain 
greater safety by designing the angle of the worms such that 
it will not allow the Toad to drive the motor; this brings 
the efficiency out at about 50 per cent. The loss of 
efficiency does not amount to a great deal, as shown by the 
fact that the average total cost of energy is about 4d. per 
car mile for a five-passenger lift, the average for a busy 
city lift being about three car miles per day. 

Should your inquirer be sufficiently interested to com- 
municate with us, we should be able to show him either 
direct, single, or polyphase lifts in actual operation, and 
give him any information regarding them.—Yourr, etc, 

A. W. PENROSE AND Co., LIMITED. 

109, Farringdon-road, EC., July 14, 1909. 


APPOINTMENTS VACANT. 


Private Agent for sale of article selling with telephone wire. 
See advertisement. 

Improver.—The Stretford Urban District Council invite applica- 
tions for an improver, about 18 years of age, at the electricity 
generating station. Applications to Mr. R. Rowland, resident 
engineer. See advertisement. 

t r.—The Municipal Council invite applications 
for the position of assistant engineer. Age not above years, 
Oandidates must have been articled to a vivil engineer and possess 
& practical knowledge of municipal engineering in all its branches. 
Salary, Rs. J, 500 per annum, and allowance Rs. 900 per annum— i.e., 
Ез 600 for a horse and Ез. 500 for a rickshaw. Applications, stating 
age, etc., must be addressed to the Ohairman, Municipal Council, 
Colombo, by Aug. 15. Further particulars from Mr. R. Skelton, 
municipal engineer, care of Orown Agents for the Colonies, London. 


——————————————— 


LEGAL INTELLIGENCE. 


TRAMWAYS ASSESSMENT APPEAL. 


On the Ist and 2nd inst. the apposl of the Rhondda Tramways Co. 
against the assessment placed upon their undertaking in the Ponty- 
pridd union came before the Glamorgan Quarter Sessions at Cardiff. 

Mr, J. Sankey, K.O., and Mr. A. Paraons appeared for the Assess- 
ment Committee, and Mr. E. Page, K.C., Mr. R. W. L. Vaughan- 
Williams, aud Mr. G. I. Phillips represented the appellants. 

Mr. O. Spencer Hawes, M.I.E.E., Mr. G. Humphreys-Davies, Mr. 
W. B. Cownie, and Mr. Nisbett gave evidence on behalf of the 
appellants, and Mr. A. L. Ryde, Mr. Lacey, and Mr. G. Phillips for 
the Assessment Committee. 

After hearing the evidence of both parties, the Sessions decided to 
allow the appeal with coste, and reduced the assessment from £15,000 
gross estimated rental and £6,260 rateable value to £13,500 gross 
estimated rental and £5,500 rateable value. ; 


ELECTRICAL MACHINERY DISPUTE. 


In the City of London Court, before his Honour Judge Lumle 
Smith, K.O., and a jury, а claim was made by Messrs. J. T. 
Williams and Sons, South Bermondsey, against the Beckenham 
Urban District Council to recover £74. 15e. 2d. for work done in 
repairing a burnt-out armature and supplying a new governor valve 
and spindle in respect of certain electrical machinery. Mr. Warren 
appeared for the plaintitfs, and Mr. Richards for the defendants. 
laintiffs’ case was that а contract was made between the parties 
for the hire of a Siemens gencrating set used for supplying elec- 
trical power. It had been used by the Underground Railway Oo, 
for generating electrical power. They only wanted it for temporary 
purposes, and the plaintiffs bought one of two sets which were sold. 
On Oct. 16, 1906, defendants agreed to hire the set of the plaintitfs at 
the rate of £60 a month for six months certain, and if the defendants 
wanted to purchase the price was fixed at £1,430. If the defendauts 
decided not to purchase, the hire was to be inereased to £125 a 
month. At the expiration of the hire defendants were to return the 
machinery in the same good condition as when they received it, fair 
wear and tear only excepted. The Court would not be concerned 
about the purchase. Plaintiffs’ case was that the defendants did not 
return the machinery as they received it. An armature became burnt 
out in the course of using it; hence plaintiffs’ claim for necessary 
repairs, As to the governor valve, when the man left defendanta' 
hands it was discovered that there was а flange that had been cracked 
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or broken. All the repairs were due to the machinery firing. 
afterwards disposed of to the Southampton Corporation. 

Mr. RICHARDS, for the defendants, said that they only ran the 
generating eet for 109 hours during the віх months that they had it. 
Therefore, they could not have caused the repairs sued for to be 
necessary. They refused to pay because they did not get what was 
bargained for. Legal proceedings were brought by the plaintitfs, and 
any possible claim that could now he made was, he urged, settled in & 
previous action under the head of *' damages for breach of contract," 
when plaintiffs received £500. The case would never have bcen 
gettled if it had not included everything in dispute between the 

arties. 
à Mr. WARREN contended that there was no settlement of the present 
cause of action. The defects complained of were only discovered after 
the £500 was paid. 

Judge LuwLEv Smita, К O., held that the plaintiffs could not 
recover after the previous action, and he found for the defendants, 
with costs. 


COMPANIES’ MEETINGS AND REPORTS, 


BRITISH ELECTRIC TRACTION, 


The annual general meeting of the shareholders in this Company 
was held last week, Sir Charles Rivers Wilson (the chairman) 
presiding. 

The CHAIRMAN, in moving the adoption of the report, ssid that 
accompanying the annual report was а separate document giving 
particulars and statistics relating to the associated companies, from 
which it would be seen that a unique and economical organisation had 
been devised for the administration of about 60 undertakings, which, 
although they had many interests in common, had to be maintained 
as separate entities for legal and other reasons. The enterprises 
in which they were interested had taken many years to develop. 
While they were passing through the period of construction and 
growth it was impossible to present to the shareholders and the public 
the consolidated and matured information they could now afford. The 
directora felt disappointment that tho net result of the heavy work of 
the last 13 years had not been more profitable in recent years. They 
had always looked forward to the time when these undertakings would 
be able to return such profits as to compensate amply for the exertions 
which had been made, but, unfortunately, they had fallen upon bad times. 


It was 


They had been subjected to unnatural competition and opposition by 


the local authorities, They had had to submit toa gradual but serious 
reduction of fares, representing a loss of something like £200,000 
per annum, and now their difficulties were aggravated by the excep- 
tional trade depression prevalent all over the country—such depression 
as he felt himself warranted in describing as the most severe and 
general the country had experienced since its adoption of Fice Trade. 
It was inevitable that the receipts of tramway companies should sutter 
under these circumetauces, and that people should endeavour to keep 
down their electrie light bills. If there were no profits there could 
be no creation of fresh capital, and without new capital there could 
not be extension of enterprise. Theievenue from the associated com- 
panies was about C53, O0 less than in the previous year, a large 
number of the companies having paid slightly reduced dividends in 
consequence of smaller profits and larger cutlay on repairs and 
maintenance. In the aggregate the trailic receipts from the federated 
companies showed an increase, but this was due mainly to the 
increases at Auckland and Bombay, while in the case of the Metro 
politan Co. additional lines had been opened. He hoped that 
with a revival of trade the receipts would again increase, but he con- 
fessed bis inability to predict when such a revival might be expected. 
For the current year, while they had been able to hold their own, as 
compared with 1908, there had been no marked improvement, and 
unless trade revived before the end of the year he teared that the 
dividends of the associated companies for 1909 would not show any 
material increase. It had been their hope to pay the reduced dividend 
of 3 per cent. per annum on the preference shares as à minimum divi- 
dend by a regular half-yeariyinstalment in August and February. The 
profits for the past year, however, were £15,000 less than the amount 
required to pay 3 per cent. on the preference shares—that was to say, 
they had brought forward £35,393 and would carry forward only 
£20,203 after paying this dividend. Unless the net profits increased 
it would obviously be unwise to pay the same dividend for the current 
year, and the directors were of the opinion that, unless the prospects 
materially improved, it would be wiser to suspend the payment of 
preference dividend until the accounts for the year were made up. 
The officers of the Company had bzen engaged in endeavouring, 
wherever possible, to increase the extremely low level of fares. The 
average per passenger in 1908 was only 1:23d., an improvement of 
:024., as contrasted with 1907, an apparently trifling increase which 
represented £24,000, or six months’ interest on the preference shares. 
In 1901 the average fare was 1:5813., and if they could return to that 
figure the increase in the revenue would be no less than £200,000. 
With regard to the Brush Co., practically every other manufacturing 
company was similarly situated, and it was not possible to ascribe the 
troubles of that undertaking to other than general causes. A very 
small measure of tariff reform would make an enormous ditlerence to 
the prosperity of the electrical industry generally. At the previous 
mecting he had mentioned that the Board were considering various 
proposals for electrical enterprises in other countries, where the con- 
ditions for the investment of capital were more favourable than at 
home. Tae managing directors had been much engaged during the 
year in examining and following up business of this description. 
Steps had been taken with a view to securing a concession for the 
tramways in St. Petersburg, accompanied by contracts for the work of 
construction. They were exposed to very powerful compstition, but 
had been able to join forces with German and Russian compctitors, 
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and, under the auspices of powerful finaucial institutions, a syndicate 
had been formed, by means of which the chief competition for this 
concession had been eliminated. The Company had a substantial 
participation in the syndicate. Other negotiations were pending in 
regard to enterprises abroad. 

Mr. EMILE GarckE (joint managing director) in seconding the 
motion, said that no industry in the country laboured under such 
onerous legislative burdens as the electrical industry. The Board of 
Trade in the present session had introduced the Electric Lighting 
Acts (Amendment) Bill, containing clauses detrimental to the in lustry 
without being beneficial to the public, and the Bill was being referred 
to a Standing Committee instead of a Sclect Committee, eo that 
parties interested—like the British Electric Traction Co.—would be 
unable to appear and give evidence. Оде clause of the Bill gave 
power to local authorities with electric lighting undertakings to go 
outside their areas and compete with compavies without the consert 
of the latter, which could not, however, go outside their areas and 
compete with local authorities without the consent of those authorities. 
There were other obnoxious clauses in the Bill, which, if passed, 
would cause further depreciation of the securities of such eompanies. 
It was impossible to read the Bill without fecling that it had been 
drafted with intent to prevent private enterprise from further engaging 
in the electrical industry ; and it applied uot only to future undere 
takiugs, but to those already in existence. No human etlort could 
contend against leyislation of that kind. 

The resolution was, after a short discussion, unanimously adopted. 


BOMBAY ELECTRIC SUPPLY AND TRAMWAYS. 


The ordinary general meeting of this Company was held on Tuesday 
last, Sir Edward Sassoon, Bart., M.P. (the chairman), presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that the net receipts, as the result of the year's operations, 
amounted to £67,066, compared with £40,880 for the previous year, 
an increase of £26,186. After deducting the proportion of debenture 
interest, amounting to £24,592, chargealle to revenue, there remained 
the sum of £52 474, to which had to be added the amount brought 
forward, £2,889, making an available total of £45,363. The prefer- 
ence dividend pail to Aug. 15, 1908, together with the accrued 
dividend to Dec. 31, amounted together to £353 977, leaving £9,385, 
which the directors recommended should be carricd forward. The 
total revenue from all sources, including the amount represented by 
the sale of current to the tramways, amounted last year (о £177.855, 
an increase of £49,935, and this additional revenue was obtained at 
an increase in the expenses of only £235 749. The traffic receipts 
derived from working the tramways accounted for £21,195 of tke 
gross increase, and the receipts from the electric supply account for 
£25,148. Ten additional cars were to be added to the rolling-stock 
during the year, making а total of 172. The total receipts of the 
electric supply branch of the undertaking amounted to £47,714, 
compared with £21,566, while the working expers:8 amounted to 
£39 737, compared with £19,544. The proportionate increase in 
working expenses was to be accounted for by the fact that over 
66 per cent. of the total units sold were sold to the tramways, 
on which only a very small profit is made. Excluding the amount 
represented by the current supplied to the tramways, the gross 
receipts from the electricity supply branch of the business amounted 
to £25,683, compared with £17,707, an increase of пезг:у 
£8 0CO. The balance carried to profit and loss account was £7,976, 
compared with £2021, an increase of about £6,000. During the 
past year 215 consumers were added to the maius, representing 40.278 
equivalent 8 c.p. lamps. The progress was being well maintained 
this year, as up to end of May they had connected 135 new consumers, 
representing 20,629 equivalent 8 c.p. lamps. Having regard to the 
increasing bueiness, and with a view to lowering the cest of genera- 
tion, they had completed arrangements for erecting a new generating 
station at Kussara Basin. Negotiations were in progress for a supply 


| of electric power to the Bombay, Baroda, and Central India Railway 


workshops at Parel, which would take & supply of about 500 kw., 
while other important contracts were also being negotiated, so that 
the supply thereunder might commence about the date when the new 
power station would be completed and working early in 1911. 

Sir CHARLES OLLIVANT seconded the motion, which was unani- 
mously carried. 


NEW GENERAL TRACTION. 


The annual general meeting of this Company was held on Tucs lay, 
Baron Emile B. d'Erlanger (the chairman) presiding, 

The CHAIRMAN, in moving the adoption of the report, ssid that the 
receip!s from the Coventry property for 1908 were exactly the same 
as for 1907, whilst those from Norwich were £913 less, and from 
Douglas £58 less, On the other hand, the Philadelphia property paid 
£482 more than in the previous year, repressnted by the increase of 
4 per cent. in the rate of dividend on their shares in that undertaking 
for the second half of 1908; and the interest received on the out- 
standing balances owing to them by the Coventry Co. on corstru»tion 
account was £1,050, against £750. The result was that their receipts 
were practically the sme as in the previous year, being, in fact, only 
£190 less. In addition to the income mentioned, however, they had 
also received out of the profits of the Coventry Co. for 1908 a further 
piynient of £1,CCO on account of the indebtedness of that company 
to the Traction Co., which payment would appear in the next vear's 
accounts. Turning to the debtor side of the profit and loss account, 
general expenses cte., showed a reduction of £518 and interest on loans 
a reduction of £356, the result for the year being that they had aeinall 
profit to show of £427. "They had, since the date of the last annual 
report. disposed of a further amount of £5,000 of the bonds of the 
Philadelphia property, which reduced the total amount of securities 
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held at March 31 last to £643,248. Since that date they had realised, 
yet further, about £12,000 of those bonds, which had been sold at 
better prices than thcse previously obtained—viz., 95. The receipts 
for the year from their various subsidiary companies showed their 
position, As to Norwich Tramways, the directors of that company 
had for some time been hard at work, together with the manager, 
trying to deviss some means by which the expenses might b» reduced 
and the traffics increased, and he was glad to think tuat those efforts 
were bearing fruit. 

Mr. E. A. Ногкіхх (managing director) seconded the motion, 
which was carried upanimously. 


— 


NATIONAL TELEPHONE. 


The report of the Company for the half-year ended June 30 last, to 
be presented to the meeting on the 22nd instant, states that the 
Income acerusd in respect of the business of the half-year amounts to 
£1,546,837, as compared with £1,452 569 for the corresponding perio 
of 1908, an increase of £94 268. The working expenses for the half- 
year amount to £893,767. as compared with £823,969 for the 
corresponding period of 1908. being au inerewe of £61 798. The net 
result for the half-year (after deducting the Post Office royalties 
amounting to £148 951) is a profit balance of £501,118, as compared 
with £484 068 for the corresponding period of 1928, being an increaso 
of £20,050. The rentals carried forward for unexpired terms of 
running contracts amount to £1,366,283, as compared with £1,314 591 
at the corresponding period of 1908. being an increase of £51,692. 
Out of the available balance of £379,850, shown by the net revenue 
account, the Board recommend the payment for the half-year of a 
dividend at the rate of 6 per cent. per annum on the first and eccond 
preference shares, 5 per cent. per annum on the third preference 
shares, 6 per cent. per annum on the preferred stock, and 6 per cent. 
per annum on the deferred stock, less income tax in all cases. The 
Board also propose to transfer £150,000 to the reserve fund account, 
and to carry forward the balance of £11,1C0. The sum of £313 393 
has been expended on capital account during the half-year in the 
erection of 13,818 additional exchange and private etatious, and in 
the construction of underground works. 


GENERAL ELECTRIC, 


The report of the General Electric Co. for the year ended March 31 
last, to be submitted at the ordinary general meeting t» be hold at 
71, Queen Victoria street, London, on Monday, the 19th inst., at 
12 noon, states that the net trading profite and income from invest- 
ments, etc., amount to £78,200 ; after deducting depreciation and 
debenture interest amounting to £26,987 there remains a talance of 
£51,213, out of which the dividend on the preference ehares at the 
rate of 5 per cent. for the year ended March 31, 1909, has been paid, 
absorbing £12,500, leaving an available balance of £38,713, which 
the directors recomniend shonld be appropriated as followa: provision 
for managing directors’ and employés’ bonus, £35,871; provision for 
dividend on ordinary shares at the rate of 5 per cent. for tho year 
ended March 31, 1909, £18,697; to reserve account £16,144. The 
reserve account stands in the accounts at £120,343, being the amount 
of undivided profits as at March 51, 1908. The proposed appropria- 
tion of the undivided profit of the year ended March 31, 1909, 
amounts to £16,144, giving a total of reserve account of £136 488. 
The result of last year’s working can be considered satisfactory in 
view of the prevailing depression in the engineering trades. The 
works of the Oompany at Witton, Salford, Birmingham, and London 
have been profitably employed . the year, although they 
have not been working up to their full capacity. The Osram metal- 
filament lamp has established during last year a great reputation. A 
considerable proportion of lamps recently supplied have been produced 
at the new works at Hammersmith, and the quality has proved in 
every respect equal to those supplied by the Continental factory. The 
Company's telephone works at Salford have been considerably 
extended. Further ordinary shares to the number of 1,342 have 
been allotted during the period covored by the accounts to the 
directors and staff at par. Mr. H. Bevis tendered his resignation as 
director, which was accepted by the Board. Mr. Ernest G. Byng 
retires by rotation from the position of director, and offers himeelf for 
re-election. 


ELECTRIC CONSTRUCTION. 


The report of the directors, to be submitted to the shareholders at 
the sixteenth annual general meeting of the Company to be held on 
Thursday, July 15, 1909, at Winchester House, 50, Old Broad-street, 
London, E.C., at 12 noon, states that the net profit for the year 
ended May 31, 1909, after payment of £10,250 for debenture interest, 
and crediting £5,000 as formerly to depreciation account, is £10,731. 
The sum brought forward from last year is £1,746, and the amount 
available for dividend ie, therefore, £12,477. From this amount there 
has to be deducted the dividend on the 7 per cent. cumulative prefer- 
ence shares for the year ended May 51, 1908 (paid Jan. 15, 1909), 
£4,394, leaving for distribution £8,083. The directors now recom- 
mend a dividend on the 7 per cent. cumulative preference shares for 
the year ended May 31, 1909 (to be paid on July 31), which will 
absorb £4,394, leaving a balance to be carried forward of £3,683. 
The increase in the volume of business referred to in last report is 
reflected in the foregoing results, which show a considerable improve- 
ment on those of the past few years. The reduced demand for elec- 
trical plant, caused by the introduction of metallic filament lamps 
and the general depression in trade, affected the volume of home 
‘orders received by the Company during the past усаг, but this was 
counteracted to some extent by an increase in export business. The 
directors are very hopeful that the enhanced profits now reported will 


be fully maintaincd, notwithstanding that the industry is still in an 
unsatisfactory condition, The directors who retire at the annual 
general mceting are Mr. Walter S. B. McLaren and Sir Henry O. 
Mance, who are eligible for re-election, 


EDMUNDSON'S ELECTRICITY. 


The annusl report states that the net profit for the year ended 
March 31, 1909, after payment of interest on the debenture and prior 
lien debenture stocks, amounts to £597. Adding to this amount the 
balance of £20,417 brought forward from the previous year, less the 
expenses of the issue of prior lien debenture stock, there remains 
the sum of £14,829, which the direocto:s recommend should be carried 
forward to the next account. The dividends and interest received 
have increased hy £2,871, the loss on working the local authorities 
undertakings is reduced ly £957, and the Urban C» guarantee 
is lees by £386. Iu view of the conditions which have adversely 
affected almost all electric supply undertakings during the past year, 
the directors consider that these results are not unsatisfactory. The 
reduced n«t profit is attributable to the diminution in the trading 
profits consequent upon a reduced capital outlay by the subsidiary 
companies, but as it is the avowed policy of the Board to restrict 
capital expenditure as far as is reasonably possible, this feature of the 
accounts need from this peint cf view occasion no regret. Mr. 
A. A. Campbell Swinton retires from the Board by rotation and offers 
himself for re-election. 


UNITED RIVER PLATE TELEPHONE. 


The gross receipts for the year ended March 31, 1909, were 
£287,064, against £250,750 for last year. Dedueting expenses in 
Argentina and London, debenture interest, dividend on preference 
shares and interim dividend on ordinary shares, and adding interest 
on investments, transfer fees, etc., there remains a profit of £89,233, 
to which must be added £4,904 brought forward from the previous 
year, making an available balance of £94,138. After applying 
£32,000 to reduction of special replacement account and £25,000 to 
reset ve, the directors recommend a final dividend of 5 per cent. on tho 
ordinary share capital, making a return of 8 per cent. for the year, 
free of income tax, that a sum of £2,0C0 be voted towards a staff 
provident fund which is teing formed among the Company's employés 
in Argentina, and that the balance of £5,138 be carried forward. 


VICTORIA FALLS AND TRANSVAAL POWER. 


The report of the Victoria Falla and Transvaal Power Co. for 19C8, 
to be submitted to the meeting on the 16th inst., as published in the 
Financial Times, states that in March last the name of the Company 
was, by special resolution, changed from the Victoria Falls Power Со, 
Limited, to the Victoria Falls and Transvaal Power Co., Limited. 
As mentioned in the last report, the years 1997 and 1908 were 
occupied by the work of construction, during which interest on thie 
preference shares issued in December, 1906, was paid by the British 
South Africa Co. In these circumstances a profit and loss account has 
not been included, but a revenue and expenditure account is incor- 
porated in the Company's balance-shcet, and shows a surplus for 1908 
of £48,177, which, with the surplus shown in 1907 of £36 685, makes 
a total of £84 863 to be carried forward. At Dec. 31, 1908, the share 
capital of the Company was £1,801,050, divided into 1,000,000 
ordina y shares and 801,050 preference shares of £1 each. 
Since this date 1,270 shares of the 6950 preference shares 
forfeited have been reinstated. The British South Africa 
Co. guaranteed the payment of the remaining 5,680 forfeited 
preference shares. The debenture capital at Dec. 51, 1908, 
remained £800,000. During the present year a further issue of 
£9C0,000 preference shares was made under prospectus dated April 7, 
1909. Атгагузтепіз were at the same time сошрі‹ іза whereby 
subscriptions for a further issue of £900,000 5 per cent. first mortgage 
debentures have been guaranteed. These debentures form pait of the 
authorised issue of £3,000,0CO first mortgage 5 per cent. debentures, 
The new issues of preference shares and debentures are in connection with 
the formation of the Rand Mines Power Supply Co. When the proposed 
formation cf а competing company first took shape, as explained to 
the shareholders at the meeting held on Oct. 23, 1908, the chairman, 
assisted by a committee, was entrusted with the diflicult negotiations 
which ultimately resulted in the acquisition by tho company ot the large 
power contract with the Rind Mines in accordance with the terms of 
an agreement dated Dec. ?, 1908, and in the successful carrying 
through of the above increase of capital, amounting to £1,800,000, 
which places the Company amongst the largest undertakings in the 
world engaged in electric power supply business. In recognition of 
the strenuous work so successfully accomplished the Board voted a 
special sum of £7,590 to be applicd by the chairman as remuneration 
to himself and the committee. The directors have no doubt their 
action will meet with the cordial approval of the shareholders, 
Throughout 1908 the station at Drichoek, purchased from the General 
Electric Power Co., continued to work satisfactorily, chietly supplying 
power to the Consolidated Gold Fields group of mines and the town 
of Germiston, and at the present time is still working at full load. The 
original station at Brakpan, purchased from the Rand Central Electric 
Works, supplied current till the autumn, and now is mainly used as a 
reserve for the new 8,000-h.p. installation which was put in work in 
September. The land on which these works are built is held on lease 
and is not freehold, as inadvertently stated in the last report. The 
Company completed & provisional contract for supply of current to the 
Municipality of Johannesburg in June, 1908, and tho plant thus 
released was at once employed for the power requirements of various 
mines, Rapid progress in the construction of the 16,000-h. p. station 
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at Simmer Pan has been maintained, and half the plant has already 
been put into commercial use. Applications for the supply of power 
continued to be received in a very satisfactory manner and will pro- 
vide work for the whole of the Simmer Pan station, and also neces- 
sitate an immediate extension of the plant. The new transmission 
lines along the reef have been in use since October, 1908, and 
are working satisfactorily. In compliance with the prospectus 
of April 7, 1909, the Rand Mines Power Supply Co. 
has been registered in the Transvaal Colony with а capital 
of £500,000, in shares of £1 each, the whole of which is 
nwnel hy this Company. The Rand Mines Power Supply Co. will 
s'pply 15 mines controled by the Rand Mines and Messra. H. 
E:kstein and Co., with the whole of the power requirements ef these 
mines for the next 20 yeara in the form of electricity or compressed 
air. The mines estimate that in the near future they will require 
270.000, C00 units of power annually. The construction of the plant 
necessary to fulfil the obligations of the Rand Mines Power Supply 
Co. is being undertaken by this Company, апі the work will proceed 
with all possible dispatch. A modification of the original agreement 
with the Vereeniging Estates has been come to in Johannesburg, 
and a formal agreement embodying this will shortly be signed. 
In order to cope adequately with the great increase of business, 
Mr. Arthur E. Hadley has leen appointed managing director, 
with powers to be exercised in consultation with the chairman. 
As this arrangement will involve, on the part of the chairman, 
practically the same close attention and constant attendance 
to the affairs of the Company as will be given by the managing 
director, the Board feel sure the shareholders will recognise that the 
chairman should be adequately remunerated. Subject, therefore, to 
your confirmation, the Board lias fixed the remuneration of the chair- 
man at £35,000 per annum, to take effect on his return from South 
Africa, where he is now engaged on the business of the Company. 
The chairman and the managing director thus together constitute an 
executive committee, for which provision is made in the Company's 
articles of association. Since the last meeting the Hon. Sir Lewis 
Michell and Mr. Henry Wilson Fox have resigned their seats on 
the Board, and the directors have accepted their resignation with 
much regret. Mr. R. G. Fricker and Mr. Armandus Brakhan have 
been appointed directors of the Company. 


— — — — — 


LIGHTING AND GENERAL. 


Arbroath.— The Town Council have granted permission to Messrs. 
Webster and Sons to lay an electric cable between Alma and Burnside 
Works, 

Oldham.—The Town Council have passed a resolution giving power 
to the Electricity Committee to borrow £1,0C0 for extensions to the 
electricity mains. 

Ontario.—The Port Arthur City Council has consented to purchase 
the local plant of the Bell Telephone Co. for £7,190, subject to the 
ratitication of the ratepayers. 

Nenagh.—The Urban District Council have decided to call a 
oe meeting in order to discuss a proposal to establish a supply of 
electricity for street-lighting, eto. 

Eooles.—The Town Council have decided to install electricity for 
lighting purposes in a number of the Oorporation cottages, and to 
charge 6d. per week extra on the rent. 

New Romney.—Messrs. Foote and Milne have given notice to the 
Town Council of their intention to apply to the Board of Trade for a 
provisional order to supply electricity in the New Romney district. 

Heywood.—The Electricity Committee have reported to the Town 
Council that the consumption of current for lighting purposes, as 
compared with the same month last year, showed an increase of 3,179 
units. 

Petersfield.—The Rural District Council have received notice from 
the secretary to the Petersfield Electricity Supply Co. of his intention 
to apply for a provisional order to supply current to Lies, Sheet, and 
Steep. 

Breohin. — The Postmaster General has given notice of the intention 
of his department to erect the necessary poles, etc., for carrying 
tele graph lines along the public road between Barrelwell and Careston 
Church. 

Bishop's Stortford. — The Bishop’s Stortford and Stanstead 
E'ectric Lighting Co. have notified the Urban District Council of their 
intention to apply for a provisional order authorising them to supply 
clectricity within the district. 

Newport.—The electrical engineer is negotiating with a large firm 
fər the supply of electrical energy in bulk. If the customer is secured, 
n large extension of the Corporation'a plant, involving an expenditure 
of £70,000, would have to be made. 

Ashford (Kent).— At the last meeting of the Council notize was 
received from Mr. Mark Parker, of Dover, of his intention to apply 
for a provisional order under the Electric Lighting Act of 1882 to 
eupply electric light within the urban district of Ashford. 

Electric Batteries and Carbons, Limited.—A debenture, dated 
June 2, 1909, to secure £1,500, charged on the company’s undertaking 
and property, present and future, including uncalled capital. 

Holder: R. G. Orr, End House, Cavendish-road West, N.W. 


Tiverton.—At the last Oouncil meeting the Lighting Committee 
reported the receipt of a notice from Messrs. Foote and Milne, of 


Loudon, of their intention to apply to the Board of Trade for a pro- 


visional order to supply electricity within the borough. The Council 


made no comment. 


Blaokpool.—The electricity works were called upon for a supply of 


50,025 units of current during May, as agsinst 45,103 units in the 
corresponding period of last year. The consumera now number 820, 
an increase of 110 during the year. 


Failsworth —At the last meeting of the District Council a letter 


was submitted from the Manchester Corporation Electricity Committee 
asking if there was a probability of a supply of electricity being 
required by the Council for street.lighting or other purposes. The 
clerk was directed to obtain information. 


Stroud. — The Urbin District Council have received notice from the 


Gloucestershire Electric Power Syndicate of their intention to apply to 
the Board of Trade for an clectric lighting provisicnsl order to enable 
them to supply electric light and energy to private consumers in the 
combined districts of Nailworth Urban, Stroud Urban, and Stroud 
Rural. 


Bandar Sumatra Rubber Co, Limited.—This company has 


been registered with a capital of £100,009 io £1 shares. Oljects : 
to adopt an agreement with the Rubber Estates Agency, Limited to 
acquire and turn to account any estates, plavtations, and freehold and 
leasehold lands, and t» carry on the business of planters and produc ars 
of rubber, etc. Registered otlice: Mineing-lane Hous», 59, Eastcheap, 


Е.С, 
Dawlish.—At the last Town Council meeting a letter was received 


from the Electric Supply Corporation stating that it was proposed to 


form a local limited hability company to at once proceed with an 


electric supply undertaking for the town. The Council were asked to 
agree to take 12 arc lamps for public lighting on certain conditions 
similar to those in force in other towns. It was decided to consider 
the whole matter at a specia] committee meeting of the Council. 


Swansea. —At a meeting of the Corporation Tramways Committee 
last week, Mr. Edward Harris, solicitor, on behalf of a company, sub- 
mitted a proposal for the taking over and working of the municipal 
electrical undertaking. The proposal was not well received. During 
a short discussion the mayor said that the Corporation had in this 
undertaking à very good thing, and thst these gentlemen now apply- 
ing fully realise it. The committee decided not to entertain the 
proposals. 

Derby.—Presenting the minutes of the Electric Lighting Com- 
mittee for consideration by the Council, Alderman Butterworth said 
that arrangements had been entered into with the Chloride Electri^al 
Storage Co. to renew and maintain the tramway battery, as mentioned 
in our last issue, and he also moved thst application be made to the 
Board of Trade for & provisional order extending the limits of supply 
of electricity to certain parishes. After some discussion the resolut:on 
was agreed to by theCouncil. 


Kent.—Owing to the fact that the Post Office underground 
telegraph wires are now in operation from London through a consider- 
able part of Kent, the department's wires on the South-Esstern and 
Chatham and Dover Railway Co.'s main London-to-Dover line are 
now being removed Оп Sunday traffic was reduced to a minimum, 
and a body of linesmen and others with a special train were engaged 
in taking down over 20 wires running from Bromley to Chatham. The 
wires between Bromley and London are being similarly dealt with. 


Darlington. - The demand for electricity for lighting and power 
purposes in Darlington continues to largely increase. At last week's 
meeting of the Electricity Committee it was reported that 78,870 units 
had been generated during June, this being an increase of 8,760 units, 
or 12:5 per cent. upon the corresponding period of last year. The 
committee decided to extend the feeder mains to Albert Hill to meet 
the growing demand for power in that district, at a cost of £1,100, 
and also to extend them along Greenbank-road at an outlay of £58. 


Bodmin.—Meesrs. Н. and W. Meager, of Kestle, who аге proposing, 
subject to the approval of the Council, to install electric light in the 
town, submitted details of the scheme for the approval of the Council 
at the last meetiog. They undertook to enter into a contract to light 
the streeta, municipal buildings, market house, turret clock. etc., at a 
cost of £2C0 per annum, to include cost of conversion from the 
present system of incandescent lighting ; this they considered would 
mean а saving of £150 a year. The matter was referred to the whole 
Council in committee. 

Loughborough —In moving the adoption of the minutes of the 
Gas and Electricity Committee at the last meeting of the Council, 
Alderman Bumpus referred to a most interesting feature. For the 
year ended March 31 they showed a profit carried to the revenue 
account of £516. 138. 94d., which stood against a loss for the previous 
year of £514. 78. 8d. This showed that last year the financial result 
had improved, as against the previous year, to the extent of £860. 
This, he thought, they might claim as a substantial improvement. 
The minutes were adopted. 

Skelmorlie.— At a meeting of the Northern District Committee of 
the Ayrshire County Council, held at Kilwinning, intimation was given 
from the Skelmorlie Electrical Supply Co. that they intended to make 
application to the Board of Trade for & provisional order to authorise 
the company to supply Skelmorlie and district with electric light, 
The meeting remitted the matter to a special committee to act along 
with Skelmorlie Lighting and Scavenging Oommittee in conjunction 
with the Law Committee at Ayr to consider the order and see whether 
there are any objectionable clauses in it. 


Kirkcaldy.—The sixth annual report on the working of the Oor- 
poration electric lighting and tramways has just been issued. In the 
electric lighting department the gross protit carried to net revenue 
account was £3,599. 4s. lld., as against £3,790. Өз. 114. last year, 
and after payment of interest, sinking fund charges, etc., there was a 
net profit of £240. 5s. 5d. on the year's working. In regard to the 
tramways, the gross profit carried to net revenue account was £4,716, 
153. 8d., as against £4,923. 198. 7d. last year, and after payment of 
interest, sinking fund, and depreciation there was a deficit of £209, 
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16s, 9d. The loss on the tramway receipte was accounted for by the 
depression in trade. 


Wolverhampton.—The report of the Electricity Committee sub- 
mitted to the Council at the last meeting on the work of the under- 
taking during the year ended March 31, 1909, stated that a gross 
profit was made of £16,891. 138. 11d. Out of this amount the follow- 
ing charges had to be met: interest, £5,185. 9s. 9d.; bank interest, 
£506. 58. 6d.; sinking fund and repayment of loans, £7,789. 17s. 9d.; 
balance, being net profit for the year, £3,401. Os. 114., £1.417 of 
which went to the relief of the improvement rate. The Courcil 
adopted the report and passed a resolution that sanction should be 
sought to the borrowing of £10,000 to cover the expenditure on 
extensions of mains. 

Morley.—At the last Town Council meeting Alderman Smith 

roposed the adoption of the report of the Electricity Committce. 

he engineer reported the resignation of Mr. W. 8. Brown, chief 
assistant, and suggested a reorganisation of the staff which would 
avoid any additional appointment. It was resolved that Mr. Ellis’s 
proposals be approved. Мг. J. E. Ellis (electrical engineer) reported 
that the output from the el«ctricity works for the month ending 
May 31 was 8,996 unite, as compared with 10,642 units the same 
month last year, being a decrease of 1,646 units. The quantity sold 
to consumers by meter was 5,815 unite, against 8,381 units the same 
month last year, being a decrease of 2,566. 

Finchley.—The accounts of the Council's electricity undertaking 
show that for the year ended March 31 last there was a balance of 
£86 to the good, as compared with a deficit of £292 last year. Mr 
B. Todd, chairman of the Electricity Committee, at the last meeting 
said he understood that the object of a local authority in supplying 
electricity to ratepayers was to afford an opporitunity of a cheap 
light, and not for the purpose of making a profit in order to save 
local rates. The committee felt that the time had come when the 

sition would have to be reviacd, particularly with regard to charges 
or power. The committee would consider the question of a reduction 
to large users of electricity for power, and also concessions to shop- 
keepers who had arc lamps outside their shops, 

Oulton Broad.—The General Purposes Committee at tue last 
Oouncil meeting reported that the deputy clerk had submitted replies 
received from 18 urban district councils of similar size to the urban 
district as to the steps taken in connection with electric lighting pro- 
visional orders obtained by them, and the sanie were considered, and 
it was resolved: '' That the clerk be asked to obtain further informa- 
tion from the Urban Distriet Councils of Sandgate, Wembley, 
Hampton, Leatherhead, and Cromer, together with a copy of the 
agreements entered into by them and the transfer to the companies 
mentioned, and that he be authorised to pay any fees incurred in во 
doing"; also That the information so obtained be tabulated and 
submitted to the next meeting of your committee.“ 


Aston. — The Electricity Committee have sanctioned the extensions 
of the Erdington low-tension mains as follows: (^) from existing 
four-way box at corner of Silverbirch-road, along east side of Sutton- 
road, to three new houses situate between Ohester- road and Silver- 
birch-road, consisting of 130 yards of ‘03 sq. in. four-core cable, laid 
and jointed, at an estimated cost of £49. 12s. 11d. (plus service to 
houses, £24. 13s. 8d.); (0) from existing road, crossing along the 
south pavement of Silverbirch-road, to supply Mr. Clewley's new 
house, 68 yards 05 sq. in. four-core cable, laid and jointed, at an 
estimated cost of £38. 7s. 10d. (plus service, £6. 4s. 5d.). During 
the past month of May the sale of current for lighting, power, and 
traction was as followa : units sold, 364,717; 1908, 296,628— 
increase, 68,089. 

Colchester.—At the last meeting of the Corporation Electricity 
Committee the engineer reported relative to the proposed erection of 
an overhead electric cable between Mill-road and the infectious 
diseases hospital, and it was decided to communicate with the Board 
of Trade, inquiring whether the Board would be prepared to give 
their consent to the erection of such cable. The engineer's report 
contained the following particulars: output of electricity (lighting) 
in units during May, 1909, 47 852, against 40.545 in 1908 and 53,092 
in 1907 ; ditto traction, 39,266, against 40,880 in 1908 and 44,276 in 
1907; used in generating station, 20,032, against 14,167 in 1908 and 
16,562 in 1907 ; number of consumers at end of May, 1909, 1,559, 
against 1,516 in 19(8 and 1,147 in 1907 ; total number of 8 c.p. lamps 
connected, 52,040, against 47,928 in 1908 and 44,024 in 1907. 


Fareham.— The Lighting Committee reported to the last Council 
meeting that they had, as arranged, visited Trinity-street and 
inspected the temporary incandescent lamps erected by the electrical 
engineer with a view to comparing them with the existing arc lamps. 
The committee were unanimously of opinion that it was desirable to 
substitute six incandescent lamps of 50 C. p. for the two arc lamps in 
Trinity-street, and seven incandescent lamps for the two arc lamps in 
Grove-road. It was also recommended that an incandescent lamp bo 
erected at the west end of Gordon-road, and an additional one in 
Grove road. The report was adopted. At the suggestion of the 
electrical engineer the committee recommended that a low-tension 
main be laid in Portchester-road at an estimated cost, with trans- 
former, of about £50, and this recommendation was also adopted. 


Frome.—The clerk announced at the last Urban District Council 
meeting the receipt of the auditor's report on the Frome electricity 
supply. From this it appeared that the loans authorised up to date 
for the electric works amounted to £45,235. The Council had 
borrowed £35,230, leaving a balance of £10,005 sanctioned, but not 
yet taken up. Of the £35,230 borrowed, £6,255. 128. had been 
repaid, leaving a balance of loans outstanding of £51,574. 8s. On 
the recommendation of the Finance Committee payment was ordered 
to be made of accounts amounting to £1,643. lls. 4d. The clerk 
reported that there were outstanding cheques for £269. 12s , so that 
the Council's total indebtedness was £1,813. дв. dd. The balance at 


75 


the bank was £493. 138. 3d., leaving a temporary deficit of £1,319. 
10s. 1d. The balance due on outstanding rates was £2,765. 58. 114d., 
and there was due from other sources 51,282. 8s. 10d., making a 
total sum to come in of £4,047. 14s. 94d. 

Pendleton.—A serious accident occurred in Bolton-road, Barrhill, 
Pendleton, early on Sunday morning. Two men were badly injured, 
while two others sustained minor injuries. The men were all employed 
by the Salford Corporation electrical department, and the firat three 
were repairing the overhead tramway lines from the platform of a 
tower «nergency cart, almost at its full height. Опе set of wires had 
already Leen repaired, and the car was being turned on to the other 
set of metals by the driver, George, when the vehicle overturned. 
The three linesmen were pitched on to the roadway, one alighting on 
his head and sustaining a fractured skull, and the other breaking his 
ankle. Another had several ribs fractured, while one of the hands of 
the man who had charge of the vehicle was injured. The ambulance 
was sent for, and the injured men were taken to the Salford Royal 
Hospital, where it was found necessary to detain two of the men, one 
of whom has since died. The other two were sent home after they had 
had their injuries attended to. 


Walsall.—At the last meeting of the Town Council the mayor pro- 
posed the adoption of a recommendation of the General Purposes 
Committee authorising an application to the Local Government Board 
for sanction to a loan of £35,000 for extensions of the electricity 
undertaking, and in doing so pointed out that a special consultative 
committee had endorsed this proposal as the only step which could be 
taken both in the interests of the concern and of the public. Whi'e 
it was proposed to obtain power to expend £5,000 on an extension of 
the mains to Bloxwich, the money would not be expended until the 
committee were satisfied the outlay would be remunerative. Mr. 
Hayward, in seconding, said the extensions would enable the com- 
mittee to supply current for power purposes, and it was hoped many 
ot the manufacturers of the town would be induced to become 
customers of the undertaking. Mr. Slater said there was reason to 
hope it would be found possibie as a result of the now plant which was 
to be laid down to reduce the cost of production with a prospect of 
the undertaking becoming a profit-making concern. After further 
discussion the recommendation was approved. 


Stoke-on-Trent.—The Electric Lighting Committee at the last 
Council meeting reported having considered further the question of 
the defective lighting and loss of pressure at the hospitals, lodge, 
tramp wards, etc., due to the cables being overloaded. The consult- 
ing engineer stated that to remedy this matter it would be necessary 
to run a pair of auxiliary overhead cables to the fire escape house on 
the existing poles to assist the present overloaded mains and strengthen 
the sub-mains to nurses' home and male tramp ward, the approximate 
cost of which would be about £40, and also, if the present lamps were 
replaced by metal filament lamps of 32 c.p., the consumption of 
current would be reduced by about 6 h.p., and a much better light 
obtained at a reduced cost, the strain on the night load being also 
relieved. Three alternative schemes were also presented by Messrs. 
Edwards and Shaw, the estimated costs of which were £125, £273, 
and £174. The committee recommended that, with a view to 
remedying the matter at a minimum of expense, the auxiliary cables, 
as suggested, be installed and 32-c.p. metal-filament lamps be pur- 
chased to the amount of £25, making a total coat of £65, The 
recommendation of the committee was adopted. 


Dover.— The report and accounts of the borough electricity 
department have just been issued for the year ending March 31, 1909, 
being the fifth year of working since the acquisition of the undertaking 
by the Corporation. Applications have been received during the year 
for an equivalent of 9,987 30-watt lamps. The total connections now 
numter about 50,000 50-watt lamps. The output to private con- 
sumers was 538,270 units, being a decrease of 79,636 as compared with 
the previous year. This decrease is almost entirely due to the general 
adoption of metal-filament lamps in the town, by using which con- 
sumers have bean able to effect large reductions in the lighting 
accounts. Since the last report the Local Government Board have 
sanctioned a further loan of £9,774, payable in 18 years, to cover the 
capital expenditure incurred during the two years ended March 31, 
1907. This amount has been borrowed at 51 per cent. The Board 
have refused sanction in respect of items amounting to £1,190. 9s. 3d., 
and this sum has accordingly been transferred to not revenue aczount. 
The sum of £2,973. 3s. 10d. has been expended during the year on new 
works, the principal items being £587. 15s. upon plantand machinery, 
£1,304. 13s. 10d. on mains extensions and service connections, 


Gillingham.—The Local Government Board have advised the 
Council to engage a highly qualified electrical engineer to investigate 
the working ot the electric light undertaking, and report on the best 
means to reduce the annual loss incurred. The Oouncil had applied 
for permission to borrow £5,000, and have actually spent the money 
on the works, but the Local Government Board have sanctioned only 
£2,084. The committee recommended the Council at the meeting 
last week to reply pointing out what had already been done to reduce 
expenses, but Alderman King moved that they take steps to carry out 
the suggestions of the Local Government Board. On а vote being 
taken the Council were equally divided, and the mayor (Councillor 
S. Vinall) announced that he should give his vote in favour of having 
expert advice. It was decided to ask the President of the Institution 
of Electrical Engineers to give six names for the Council to choose an 
expert from. At a meeting of the Electric Light Committee the 
engineer reported that the equivalent of 285 8.с.р. lamps had been 
connected with the mains since the last monthly meeting of the 
committee, making a total of 26,799 equivalent in 350-watt lamps 
803,692 kw. with 482 consumers connected, and that applications had 
been received from seven other persons. 


Bath. —At the laet meeting of the Rural District Council a letter 
was received from the town clerk (Mr. F. D. Wardle) giving notice of 
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tho intention of the Corporation to apply to the Board of Trade fora 
provisional order authorising them to supply electricity in the Bath 
rural district, in view of the numerous applications for a supply 
received by the City Council outside the city. He trusted that the 
Rural District Council would see their way to support the application. 
Notice was also received from the Weston Electric Constiu:tion Co. 
to the same effect of their intention to apply for a provisional order, 
giving powers to supply electricity for publis and private purposes in 
the rural district. They also desired the Council's support. Mr. 
Long suggested that the Council should support the Corporation's 
application, provided they would reimburse them for what they had 
spent. Mr. Tanner: Has our order lapsed? The Clerk: No; it has 
not been cancelled yet. Mr. Tanner advised that the Council should 
communicate with the Board of Trade to make sure whether the order 
was still in existence. If the order was still in existence, they might, 
perhaps, enter into negotiations with the City Council for the disp. sal 
of it. Mr. Long also favoured the idea that the City Council should 
be approached to see if they were prepared to meet the Rural Council 
in any way, and eventually the matter was 1сЃеггед to the Electric 
Lighting Committee. 


Wimbledon.—At the meeting of the Town Council last week the 
question of supplying the district with electii-ityin bulk was brought 
forward. The minutes of a meeting of the Electric Lighting Com- 
mittee showed that the town clerk reported the result of an interview 
which he had had with the Board of Trade respecting the proposal 
that the Corporation should supply electricity in bulk for consump- 
tion within the urban district ot the Maldens aud Coon.b», and stated 
(a) that it was doubtful whether the Board would issue another pro- 
visional order authorising the supply of electrical energy in tlie 
Maldens and Coombe district until the order grauted in 1927 to the 
County of London Electrie Supply Co. was cancelled or expired ; aud 
(^) that it might be necessary for the Corporation to apply t» Parlia- 
ment for powers enabling them to supply energy in bulk to the 
Maldens and Ooombe Council. A deputation, consisting of three 
members of the Maldens and Cocnibe Urban District Council and 
the clerk, thereupon conferred with the committee respecting the 
terms upon which the Corporation would givea supply of energy to 
the Maldens and Coombe district ; and it was arranged that the 
Urban District Council should communicate their viows as to the 
offer with as little delay as possible, and that, as a preliminary step, 
notice under Section 4 of the Electric Lighting Act, 1882, should be 
given by the Corporation to the Urban District Council. It was 
resolved that the town clerk be directed to serve the necessary notice 
authorising them to supply electricity for public or private purposes 
within the urban district of the Maldens and Coombe. Alderman 
Holland, in moving the adoption of the minute, said thav the 
order referred to would expire on Aug. 17 next, and it was necessary 
to make the application for an order before tlie end of June so as to 
authorise the negotiations, which otherwise would have been hung up 
fora year. He thought he was safe in saying the terms proposed 
were fairly satisfactory to the deputation. One or two small matters 
had to be considered by the Maldens and Coombe Council, but they 
expected to have a communication soon. The minute was adopted. 


TRACTION. 


. Newport.—Alderman Clifford Phillips has given notice of a 
resolution to the Town Council, that the Tramways Committee be 
instructed to prepare a scheme for extending the Corporation-road 
tramlines as far as the transporter bridge. 


. Darlington.— At the last meeting of the Rural District Council а 
letter was read from the Board of Trade stating that they had after 
careful consideration decided to grant an exten:ion for two years of 
the order toextend the tramway line from Darlington to Haughton-le- 
Skerne. 


Lampeter.—On the proposition of the Rev. J. N. Evans at the 
last Council meeting it was agreed to advance tha sum of £1,090 to 
the promotera of the Aberayron Light Railway, and that £750 should 
bə advanced by way of loan and that the balance of £250 should be 
advanced as part ot share capital of the company. 


Tanshelf.—The West Riding County Council having asked the 
Board of Trade to declare that the running of trams thrcugh Front- 
street, Tanshelf, was dangerous to the public, Mejor Pringle, the 
Boaid's inspector, recently held an inquiry, as the result of which he 
has now reported that so long as the Board of Trade regulations are, 
as at pre:eut, adhered to, thira is no ground for apprehending danger 
to the public. 

South Shields —The Corporaticn trams last week carried 153,803 
passengers, and the receipts amounted to £623. 53, 3d., an average 
of 9:67d. per car mile, as compared with 148 848 passengers and 
£599, 93. 74d. in fares, an average of 7:114, per car mile, in the 
corresponding week of last year. The Jarrow cars running on the 
Sonth Shields lines carried 18,298 passengers and collected 
£74. 5з. 23d., an average of 10 74d. 


Queensferry. — The Mid Lothian County Council Surburban 
District Committee have considered a communication from Messrs. 
Deas and Co., inquiring whether the local authority would look 
favourably on a proposal for a tramway from Edinburgh to South 
Queensferry, and it was unanimously decided to reply that such а 
scheme would meet with the favourable consideration of the road 
authority, provided the promoters insert in the order satisfactory 
clauses for their protection, 


Stalybridge.— The Stalybridge, Hyde, Mossley, and Dukinfield 
Joint Tramways and Electricity Board have authorised the engineer 
to get out plans for a cross-over at Thompson Cross and a loop at 
Hey Heads, and the commercial manager to serve the necessary notices 


and apply to the Board of Trade for the necessary consent. The 
Gencratinpy Station Committee have resolved to have the flagging on 
the Gee Cross extension carried out by the Board’s own men, and 
authorised the engineer to go to Edinburgh to carry out the tests in 
connection witb repairs to No. 4 turbine. 

Cardiff.—At last week's meeting of the Electric Lighting and 
Tramways Committce the report of the expert called in by the Cor- 
poration to report generally upon the condition of the tramway track 
in the city came up for consideration. Dr. Smith suggested that it 
was such a complicated report that it would be advisable to call a 
special meeting to discuss it. The Chairman raid that one very 
pleasing conclusion of the report was that no blame was attached to 
the contractors in any way, and that the work had been carried out 
satisfactorily. It was agreed to hold a special meeting a fortnight 
hence to deal with the report. 

Falkirk —The work of extending the Falkirk electric tramway 
line to Laurieston is being rapidly pushed forward. The poles for 
the supporting of the overhead equipment have been erected from the 
east end of the High-street to Mary-equare, Laurieston The con- 
struction of the permanent way has also been commenced, but this 
part of the work has been elightly hampered owing to a delay in the 
delivery of the rails. The contractors have, however, opened up & 
long stretch of the road, and have prepared the cement basis on 
which the rails are to lie, so that onze the rails are delivered the con- 


struction of the line will be rapidly proceeded with. 


Rotherham.—The tramway receipts for the month of May 
amounted to £2,768. 5s. 9d., as compared with £2,693. 7s. 1d. in the 
corresponding month of last year. The Tramways Committee are 
recommending the Council that their resolution of March 9 last, 
authorising the borough engineer to proceed with the work of laying 
the tramway track between Market.street and Dominie-lane be not 
proceeded with. It is also recommended that various tramway 
extension powers obtained by the Corporation in the Rotherham 
Corporation Act, 1904, be not acted upon. With regard to the High- 
street terminus, it is proposed to instruct the borough engineer to 
arrange for the laving of a loop line at the top of Hiyh-street at an 
estimated cost of E200. 


Bury.—The annual report of the working of the Corporation 
tramways for the year ended March 31 states that the expanditure on 
repairs and maintenance of permanent way compared with the previous 
year showed an increase of 20 per cent., the total being £1,330. The 
expenditure on overhead equipment and cables had been £659, 
practically double the amount of the previous year. The gross trathe 
receipts had been £58,929, an increase of £1,630. The number of 
passengers carried had been 7,265,909, equal to the estimated popula- 
tion of the district being carried 100 times, The working expenses 
were 4:112d. per car mile, exclusive of power, and the total working 
expenses were 5:851d. per car mile, The financial statement showed 
a net surplus of £3,120, 


Heywood —The Town Council at their last meeting discussed the 
minutes of the Electricity and Tramways Committee with regard to 
the new agreement with Bury and Rochdale in relation to the running 
of the trains between the three towns. Councillor Popple said that 
Heywood had been justified in going to Parliament to bring about 
better terms with Rochdale and Bury. In the new agreement they 
would get all they desired—in one or two instances they would get 
more than they anticipated. All the Corporations would have running 
powers into one another's boroughs, but Heywood did not propose to 
run their own cars, but would allow Bury and Rochdale to do so for 
them. The Corporation would take the whole of the fares collected in 
their boroughs, ani the cost of working would be what was actually 
incurred, It was decided to seal the agreement, 


Exeter.—At the tramway depdt a new recreation room was opened 
last week by Mr. E. C. Perry, J.P. The room contains a bagatelle 
board and draughts, and various other games are provided. Speeches 
were made by Councillors Perry, Vicary, Linscott, and Mr. G. L. 
Boundy. Bouquets were presented to Miss Shepherd, who has teen 
one of the prime movers in connection with the formation of the 
games room, and Mrs, Perry. А vote of thanks was proposed by Mr. 
F. Gray (general foreman), seconded by Mr. A. Ohapman (depot 
foreman), to Mr. Perry for his kindness in opening the room.  Atter 
the opening ceremony Mr. H. C. Bartlett (manager), on behalf of the 
tramway staff, presented Mr. Perry with a case of fish knives, forks, 
and servers, as a token of the esteem in which he was hell by the 
whole of the men, who regretted his leaving thecity. Mr. Perry, in 
responding, said he had received every support from the officials. 
Other speeches of regret at Mr. l'erry's departure were made by 
Inspector Norcombe, Chief Inspector Yates, Motor Inspector Nicholls, 
Messrs, Clements and Vowler, and motormen Cobley and Hawkins. 


New North Lincolnshire Railway.—4An order of the Board of 
Trade sanctioning the construction of the light railway in North 
Lincolnshire from Barton-upon-Humber to Immingham, has been 
issued. The route of the new liue is as follows: ‘‘ Commencing in 
the parish of Barton-on- Humber hy a junction with the Barton branch 
of the Great Central Railway at or nearthe half-mile post between the 
109 and 110 miles poets from Manchester, thence running in an 
easterly direction through the parish and township of Barton-on- 
Humber, and the parish of Goxhill, where it passes over the New Holland 
branch of the Great Central Railway, thence into the parish of Ea:t 
Halton, thence in a south-easterly direction through the parishes of 
North snd South Killingholme, and terminating in the parish of 
Immingham, at the boundary of the property of the Humber Com- 
mercial Railway and Dock Co., at a point three chains or thereabouts 
south-west of the sluice at Immingham Haven." The new line will 
be connected with the existing lines by branch lines, one through 
the parish of Goxhill with the New Holland line, and two connections 
with the Humber Commercial Railway from South Killingholme. 
For the purpose of working the railway the company may erect worke 
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and buildings on lands abutting on the Humber bank between South 
Killinghome Haven and Immingham Haven 

Colchester.—At the last monthly meeting of the Town Council, 
Mr. Cheshire, in moving the adoption of the Tramway Committeo's 
report, said that during the pageant rehearsal week the trams had 
carried 48,953 passengers, and had taken £276. lls. 4d. in fares. 
During pageant week the receipts amounted to £310. 9з. 1Cd., 
making the total for the two weeks £587. 1s. 2d., which represented 
an increase of £150 over the corresponding fortnight ot the previous 
year. The tramway staff had worked during the pageant from 12 to 
14 hours a day, while the town hall staff had been allowed half a day 
ctf throughout the week. Mr. Taylor drew attention to the fact that 
a8 the result of increased fares they had during six months lost £858. 
Is. lld., and had carried 356,379 fewer passengers than in the 
corresponding period of the preceding year. He thought that this 
justified his original contention that no benefit would accrue from 
increased fares. Не believed they would have to rovert to the penny 
fares, and to have haltpenny iutermediatestages. Mr. Jarmin remarked 
that the figures quoted by Mr. Oheshire did not really represent the 
exact benetit the trams had received from the pageant. For a long 
series of weeks the tram returns had shown considerable comparative 
decreases, but the pageant rehearsals and the pagant i'self had 
brought them to a much higher figure. Mr. Shaw thought it was 
time they dropped this vexatious question ot fares. He believed 
Colchester people had settled down to the present prices, and were 
satisfied that they could not ride any cheaper. 

Wolverhampton.—The report of the Tramways Committee states 
that tho gross profit for the year on electric traction account was 
£17,048. ''The committee regret, however, that the traffic receipts 
on the electric cars, in common with most other tramway under- 
takings, show a considerable decrease for the year as compared with 
the previous 12 months. The total reduction in revenue from 
] asscpger and parcels traffic is £1,797. 14s. 8d., and the cause is 
attributable principally to the very great depression in trade experi- 
enced during the year, and also to weather conditions." On the 
other hand, the report further states it was very gratifyiog to record 
a substantial decrease in the working costs per mile of the Loraia 
system as compared with last year, being 6 374d., as agairst 6˙509d., 
or a reduction of 135d. per car mile. The figure of 6:574d. per mile 
was below the average of other municipal tramway undertakings in 
the country, and Wolverhampton was cne of the few towns where the 
working costs showed a decrease р г mile over the previous year. The 
expenditure bad gone down from £26,461 to £25,466, but. on the 
ether hand, the receipts had decreased from £44,432 to £42 614. 
The loss on the motor-’bus aczount decreased from £234 to £82. The 
gross prefit bad been disposed of as follows: interest on capital, 
£6,609. 9з. 8d.; income tax on profits, £185; repayment of loans, 
£4,346. Is. 8d.; loss on omnibus account, £82. 10». 10d.; reserve or 
renewals account, £4,505. Os. 8d.; extraordinary items of expendi- 
ture, £573. 5s. 3d. The balance of £746. 13s. 9d , added to the 
balance brought forward from 1908 ot £392. 7s., made a total 
unappropriated amount of £1,139. Oe. 9d. The Wolverhampton 
trams last year carried 9,050,459 pasgengers, or 400 ССО fewer than 
the year before. The chief decreases in traffic were noticeable on the 
Dudley.road, the Willenhall.road, the Wednesfield.road, aud the 
Bushbury cars, while CTe!tenhall.road cars carried 2,102,182 
pissergers, as against 2 104,736. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Bromley (Kent). —The Town Council are inviting tenders for the 
supply of a motor fire-engine. Particulars from the Town Clerk. 

Dublin. —Tenders are invited by the Corporation Cleansing Depart- 
ment for the supply of an electrically driven goo!s lilt uf one ton 
capacity. 

Birmingham.—The City Council invites tenders for the annual 
tupply of stores to the electricity department. Tenders by Aug. 1 to 
the Clerk, 

Manobester.—Tenders are invited by the Directors of the York- 
thire and Lancashire Railway Co. for widening a bridge. Tenders 
by July 21. 

Uiverston.— The Rural District Council invite tenders for the 
supply «f about 200 tons of cast-iron pines valve hydrants, and 
fittings for Cartmel district water supply. Tenders by July 22. 

Sheffield —Tenders are invited for tho purchase of 225 kw. 

enerator, condenser, switchboard, and 20 h p. high-speed engine. 
Particulare from the General Manager, Davison-stre.t. Tenders by 
July 23. 

Long Eaton.—The Urban District Council invite tenders and 
schemes for the installation of a water-softening plant at the electricity 
works, Particulara from Mr. F. Worrall, engineer and manager. 
Tendeis by July 20. 

Leigh-on-Sea.—The Urban District Council invite tenders for the 
supply and delivery of galvanised wire and wrought-iron standards. 
Particulars obtainable from Mr. John W. Liversidyo, A. M. Inst. C. E., 
surveyor to the Council. 

London, W.C.—The Postmastor - General invites tendera for 
creoroting telegraph polea. Forms of tender, ccntaining all par- 
ticulars, obtainable from Мг. G. Morgan, controller of stores, Stores 
Department, G.P.O., 17-19, Bedford-street, London, W.O. Tenders 
I, ust be sent in by Aug. 9. 

Herrow-on-the-HilL—The Urban District Council invite tenders 
for the supply of a petrol motor fire-engine. Particulars obtainable 
from Mr. John Strachan, clerk, Council Offices, Harrow-on the-Hill, 
to whom tenders must be sent by July 24, | | 
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Pontypridd.— The Urban District Council invite tenders for the 
supply and delivery of one 500-kw. steam dynamo for the electric 
light and tramways department, Specification, et^., from the Clerk 
upon receipt of a deposit of £1. 1s, Tenders by July 27. 

Luton.—The Corporation invite tenders for the supply and orection 
at the electricity works of one 590-kw. steam-driven generator and 
condensing plant. Specification from Mr. W. H. Cooke, borough 
electrical engineer, to whom tenders must te sent hy July 19. 


Sandbach (Cheshire).—The Congleton Rural District Council 
invite tenders for the supply of cast-iron pipes and specials, Specifi- 
cation and form of tender obtainable fiom the engineer, Mr. W. 
Woodley Wyatt, Whitchurch, Salop. Tenders to Mr. H. Ferrand, 
clerk, Sandbacb, Cheshire, Ly July 20. 

Rochdale —The Waterworks Committee invite tenders for the 
supply of 1 009 6 in. cast-iron spigot and socket pipes. Specification, 
form of tender and part culars obtainable at the Waterworks Office, 
Lord-street, Rochdale. Tenders to Mr. Wm. Henry Hickson, town 
clerk, Town Hall, Rochdale, by July 20. 

Edinburgh —The School Board invite tenders for boiler plant for 
heating installation at Dalry School. Specitications obtainable at the 
office of Mr. George Thomson. A.M.Inst C. E, M. I. M. E., 11, Ran- 
dolph-place. Tenders to Mr. G. W. Alexander, clerk, School Board 
Offices, Castle-terrace, Edinburgh, by July 25. | 

Sunderland. — Tenders are invited for the supply of ma^kintoshes 
for motormen to the Corporation (Tramways Department). Par- 
ticulars obtainable of the General Mansger, Tramways Ollices, Mcnk- 
wearmouth, Suoderland. Tenders to the Chairman of the Tramways 
Committee, Town Hall, Sunderland, by July 29. 

Ealing.—The Co: poration invite tenders for the supply of cylinder 
oil, crank chamber oil, besring oil, paratlin, best ropa waste, stone- 
ware pipes, eto, to th» electricity works. Particulara from Mr. J. 
Douglas Koight, Lorough electrical engineer and manager, Electricity 
Department, Town Hil]. Eiliog, W. Ter ders by July 19. 


Rawmarsh.—The West Riding County Council District Sub. 
Committee iuvit» tenders for supplying and fixing new boiler for 
heatiug apparatus at the Parkgate Ashwood-road Provided School. 
Sprcificatiwns obtainable from Me. 8. Marshall, Education Ollice, 
Swinton, Rotherham, to whom tendera must be sent by July 23. 


Bradford.—The Tramways Department invite tenders for eight 
automatic point controllere. Tender forms and further particulars 
obtainahle trom Mr. C. J. Spencer, tramways general manager, Tram- 
way Ollie s, 5 and 7, Hull lugs, Bradford. Tenders to the office of 
Mr. Frederick Stevcns, town clerk, Town Hall, Bradford, by July 30. 


Derby.— The Corporation invite offers for the privilege of placing 
advertisements on the electric tramcars of the Corporation. Par- 
ticulars and forms of tender obtainable on application to the Tramway 
Manager, Tramway Offices, Victoria-street, Derby. Terders to Mr. 
G. Tievelyan Lee, town clerk, 16, Tenant-street, Derby, by July 17. 


London, E.C.—The Directors of the Burma Railways Co. invite 
tenders for the supply of miszellaneous tools and stores. Specifications 
and forms of tender obtainable at the Company's Oltice, 199, 
Gresham House, Old Broad-street, EO. For each specification a fee 
of 20s. wiil be charged, waich will not be returned. Tenders by 
July 16. 

Blackburn —Tae Electricity Committee invite tenders for the 
supply and delivery of steam coil fcr the 12 months endirg 
Aug. 51, 1910. Specifications and forms of tender obtainable at the 
Electricity Works, Jubilee-street. Tenders, addressad to the Chair- 
man of the Electricity Committee, must be sent to the Town Hall 
by July 26. 

Ecoles.—The Health Committee invite tenders for the installation 
of electric wiring and light fittings in 12 houses now in course of 
erection by the Corporation. Specification and form of tender can 
be obtained from the Town Clerk on deposit of 10s. 6d. (return. 
able). Tenders to Mr, Edwin Parkes, town clerk, Town Hall, 
Eccles, by July 19. 

Whitebaven.—Toenders are invited for lighting the harbour, quays 
etc., by electricity, gas, or other means for five years, or such other 
period as may be agreed upon, from Jan. 1, 1910, for the Harbour 
Conimiesioners. Application must be made to the Harbour Master for 
particulars, Tenders to Mr. John Tyson, clerk, Harbour Office, 
Whitehaven, by July 20. 

Crumpsal).—The Prestwich Board of Guardians invite tenders 
for prov.ding and fixing an apparatus for heating some of the rooms 
in the workhouse, Delaunays road, Crnmysall. Particulars obtainable 
at the Wcrkhouse from Mr. Hill, workhouse master. Tenders to Mr. 
Edward W. Ogden. clerk, Union Offices, Cheetham Hill-road, 
Mauchester, by July 22. 

London, 8 W.—The Directors of the Madras and Southern Mahratta 
Railway Co. invite tenders for the supply of about 15 tons of paint, etc., 
as prr tho specifications, which can he se nat the offices of the Company. 
The charge for the anecifications із £1. le., which will not be returned. 
Tenders to Mr. H. Bonham Carter, secretary, 91, York-street, 
Westminster, by July 20. 

Manchester. — The Tramwavs Committee invite tenders for 
the supply of pitch for paving purposes. Specifications and 
forms ot tender obtainable from Mr. J. M. M'Elroy. tramways 
general manager, 55 Piccadilly, Manchester. Tenders, addressed to 
the Chairman of the Tramways Committee, 55, Piccadilly, Manchester, 
must be sent in by July 20. 

Paddington.—The London County Council invite tenders for an 
installation of electric lighting and fans at the extension of the 
Paddington Technical Institute, Saltram-crescent, W. Tenders to 
Mr. Maurice Fitzmaurice, C. M.G., the chief engineer of the Council. 
at the County Hall, Spring-gardens, S.W., by July 21. Full 
particulars in advertisement columns, | : 
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Bury.—The Corporation invite tenders for the supply and erection 
of three water-tube boilers, each capable of evaporating 25,000 lb. of 
water per hour. Copy of the specification and form of tender obtain- 
able from Mr. 8. J Watson, M. I. E. E, engineer and manager, 
Electricity Works, Bury, on a deposit of £2. 28. (returnable). Tenders 
to the Town Clerk, Bury, by Aug. 16. 

Hull.—The Corporation invite tenders for the necessary electric and 
gaslight fittings required for the new public hall. Plans of the 
building can be seen and specifications obtained at the office of 
Mr. Joseph H. Hirst, city architect, Town Hall, Hull. Tenders and 
designs, addressed to the Chairman of the Property Committee, must 
be sent to the Town Clerk's Office, Hull, Ly July 28. 


Hull.—The Corporation invite tenders for the supply of uniforms, 
overcoats, and caps for the tramways staff. Forms of tender and 
particulars obtainable at the Town Clerk's Office, Samples, under 
separate cover, must accompany endorsed tenders, which n:ust be 
addressed to the Chairman of the Clothing Committee and sent to 
Mr. E. Laverack, town clerk, Town Hall, Hull, by July 19. 


Hellingly.—The Visiting Committee invite tenders for the supply, 
delivery, and fixing of a storage battery at the county asylum, 
Hellingly, Sussex. Particulars, etc., obtainable from the Resident 
Engineer at the Asylum. Only tenders from makers will be con- 
sidered. Tenders, addressed to the Chairman of the Works Com- 
mittee, Resident Engineer's Office, must be sent in by July 20. 


Wimbledon.—The Corporation invite schemes for the heating of 
the isolation hospital, Gap-road, and tenders for carrying out the 
work. On payment of £l. 1s. (returnalle) general conditions and 
plans of the existing and proposed buildings will be supplied by the 
Borough Surveyor, Town Hall, Wimb!edon. Tenders, addressed to 
the Chairman, Sanitary Committee, must be sent in by July 22. 


Hull. —The Electric Lighting Committee invite tenders for the 
supply and laying of electric mains, etc., required in connection with 
extensions during the period ending March 31, 1910. Forms of 
tender and specification obtainable on depositing £1. ls. (returnable) 
with the city treasurer, Mr. T. G. Milner, Town Hall, Hull. Tenders 
to the Chairman of the Electric Lighting Committee, Town Hall, Hull, 
by July 29. 

Eastbourne.—The Highways and Drainage Committee invite 
tenders for the supply of about 465 tons in all of cast-iron pipes, 4 ft. 
to 5 ft. internal dienten Drawings and specification can be seen 
and forms of tender and copies of the specification obtaiued at the 
Borough Engineer's Office on payment of £2. 2s. (returnable). 
Tenders to Mr. A. Ernest Prescott, borough engineer, Town Hall, 
Eastbourne, by July 31. 

EKoohdale. —The Electricity Committee invite tenders for the 
supply of steam coal. Particulars as to quantity, etc., aud forms 
of tender obtainable from the Borough Electrical Engineer, Dane- 
street, on payment of & deposit of 103. (returnable). Additional 
copies obtainable on payment of a fee of 5s. per copy, which will 
not be returned. Tenders to Mr. Wm. Henry Hickson, town clerk, 
Town Hall, Rochdale, by July 21. 

London, W.—The London County Council invite tenders for an 
installation of electric lighting and fans at the extension of the 
Paidington Technical Institute, Saltram-crescent, W. Tenders, upon 
the official form, obtainable from Mr, Maurice Fitzmaurice, C. M.G., 
chief engineer of the Council, County Hall, Spring.gardens, S. W., 
upon deposit of the sum of £1 (returnable) for the specification, etc. 
Teaders must be sent in by July 21. 


Edinburgh.—-The Corporation invite tenders for steam-boiler, 
water-tanks, and hot-water installation works at new slaughter- 
housss, Gorgie, according to plans and specifications which can be 
seen at the office of Mr. James A. Williamson, A. R. I. B. A., Public 
Works Office, City Chambers, from whom also schedules of quantities 
can be obtained on personal application. Tendera to Mr. Thomas 
Hunter, W.S., town clerk, City Оба рен Ediuburgh, by July 17. 


Whitehaven.—The Harbour Commissioners invite tenders for the 
supply of miscellaneous stores during the year ending July 31, 1910, 
including the following: iron castings, wrought iron, ironmongery, 
and tools ; cement; lead, oils, paints, coal tar, ete. ; rubber hose, 
washers, etc.; crane chains and wire rope; timber. Forms of tender 
obtainable from Mr. John Tyson, clerk, Harbour Offices, (ucen's 
Dock Quay, Whitehaven, to whom tenders must be sent by July 19, 


London, E.C.—The Directors of the Bombay, Baroda, and Central 
India Railway require the following stores: (1) chemically-dressed 
wagen covers; (2) smithy coal, furnace coal, and foundry coke; 
(3) red and white lead. Tenders must be made on forms, copies of 
which, with specifications, can be obtained at the Company’s Offices 
on payment of 218. each (which will not be returned). Tenders to 
2, 5, and 4, Bishopsgate-street Without, London, E.O., by July 20. 


Ilford.—The Education Committee invite tenders for the supply 
and delivery of a Robin Hood boiler, and for incidental work in 
connection therewith, at the Cleveland.road Council School, Ilford. 
Specification and form of tender obtainable at the offices of Mr. H. 
Shaw, M. Inst. O. E., Town Hall, Ilford, during office hours. Tenders, 
together with specification, must be sent to Mr. W. 8. Torbitt, M.A., 
LL B., secretary, Education Ottices, Oleveland-road, Ilford, by July 19. 


Leyton.—The Education Committee invite tenders for the electric 
wiring and fittings for an installation of electric light required at 
Sybourn-street School. Specification, conditions, and form of tender 
obtainable from Mr. William Jacques, A. R. I. B. A., of 2, Fen- court, 
Fenchurch-street, E.O., after July 20, which application must be 
accompanied by a deposit of £1 (returnable). Tenders must be 
delivered at the meeting of the Council to be held on July 27 at 
7 p.m. 

Ringwood.—Persons desirous of tendering for the installation of 
ow pressure hot-water apparatus at the Ringwood new Oouucil 


Schoo] (310 children), in the county of Southampton, can, on deposit 
of £2. 2s., see plans, specification, and general conditions of contract, 
and obtain all other intormation at the office of Mr. W. J. Taylor, 
county surveyor, The Castle, Winchester, during office hours. No 
information sent by post. A copy of the plans will be handed to 
contractors, Tenders by July 19. 


Wigan.—The Corporation invite tenders for the supply of best 
quick firing slack, or best nuts, to be delivered free in jm at the 
electricity works, Bradford-place, Wigan, as required either for & 
period of six or twelve months, commencing Aug. 10, also for a supply 
of best quick firing slack or best nuts, to be delivered free at the 
electricity works, Tunstall-lane, Pemberton, as required, during either 
of the same periods. Tendera, giving the name of the mine, must be 
sent to Mr. Harold Jevons, town clerk, Wigan, by July 19. 

Soutbport. —The Southport, Birkdale, and Weet Lancashire Water 
Board invite tenders for the supply aud erection of two beam pumping 
engines, three Lancashire boilers, and other machinery required at the 
Biekersta!!le pumping station. Drawings can be seen and a copy of 
the specification with form of tender obtained at the office of Messrs. 
H. Rofe and Son, civil engineers, 8, Victoria.street, Westminster, 
S. W., upon a deposit of £5. 58. (returnalle), Tenders to Mr. Alleyne 
Brown, clerk to the Board, 11, St. Georgo's-place, Lord-street, 
Southport. by Aug. 9. 

West Ham.—The Borough Council invite tenders for the supply 
of six double-deck electric tramcars, six trucks, and six complete 
electrical equipments. Specification, form of tender, and further 
pu obtainable from Mr. H. E. Blain, tramways manager, 
ireenygat9-street, Plaistow, E., on the deposit of a £5 Bank of 
England note (returnable). A bond with two sureties for the due 
performance of the contract will be required to be entered into. 
Payment of wages and observance of hours of labour as are embodied 
in the schedule which will be part of the contract. Tenders to Mr. 
Fred. E. Hilleary, town clerk, Town Hall, Stratford, E., by July 16. 


London, W.—The Metropolitan Water Board invite tenders for 
the supply and erection of coal transporter and appurtenant works at 
the Hammersmith pumping station, Contractors desirous of tendering 
can obtain forms of tender, conditions of contract, specification, 
drawings, etc., on application to the Engineer, Metropolitan Water 
board, Western District, 41, Commercial-road, Pimlico, S.W., on 
the production of an official receipt for the sum of £10 (returnable), 
which sum must be deposited with the Accountant at Savoy-court, 
Strand, W.C. Documents to be sent back. Tenders to be sent 
to the Clerk, Metropolitan Water Board, Savoy-court, Strand, W.C., 
by July 19. 

London, 8.W.—The Directors of the South Indian Railway require 
the following: (1) 376 pairs of disc wheels with axles ; (2) 752 lami- 
nated bearing, 1,128 elliptical, and 2,256 helical springs; (5) about 
$95 tons of steel rails and fis'iplates ; (4) about 1,080 tons of tiebare, 
gibs and cotters. 5 and forms of tender obtainable at the 
Company's Оћсез, enders, addressed to the Chairman and Directors 
of the South Indian Railway Co., must be sent to Mr. V. E. de Broe, 
secretary, 91, York-street, Westminster, S. W., by July 20. A charge, 
which will not be returned, will be made of £1 for each copy of 
specification Nos. 1 and 3, and 10s. for each copy of Nos. 2 and 4. 
Copies of the drawings can be obtained at the office of Mr. Robert 
White, M. Inst. C. E., consulting engineer to the company, 3, Victoria- 
street, Westminstar, London, on payment of 5з. per sheet. 

London, W.C.—Tenders are invited by the Postal Authorities for 
the supply of telegraph poles of (a) home-grown larch or fir; (5) 
Swedish, Norwegian, Finland, or Russian red fr. The poles are to 
be delivered at any one or more of the following ports as may be 
directed : London, Tilbury, Grimsby, Hull, West Hartlepool, North 
and South Shields, Ellesmere Port, Swansea, Сагай, Newport, 
Southampton, Leven (Fifeshire), Ardrossan, Belfast. The poles to 
be felled during the winter of 19.9-10, and to be delivered during the 
following summer. Butt sections, 2 in. thick, stamped with the 
shipper's or tenderers mark from not fewer than three poles, to show 
the quality of the timber offered, must precede or accompany the 
tender of any person who has not already supplied the Postmaster- 
General with poles, Forms of tender, containing all particulars, 
obtainable from Mr. G. Morgan, controiler of atorea, Stores Depart- 
„ 17-19, Bedford street, London, W. O. Tenders by 

ug. 9. 


COLONIAL AND FOREIGN. 


Rome.—The Italian State Railways Department invite tenders for 
the supply of two lathes. Tenders by July 20. 

Sofia.—The District Finance Commission invite tenders for the 
supply of iron bars and wire. Tenders by July 23. 

Victoria.—The l'ostmaster-General invites tenders for the supply 
of 5,000 telephones complete. Tenders by Aug. 10. 

Vernon.—The Municipality invite tenders for the provision of two 
gas motors, Particulars from the Maire. Tenders by July 27. 

Charlottenburg.—Tenders are invited for pumping machinery, 
boilers, crane, ete., by Aug. 4, Particulars from the Municipality. 

New South Wales.—The Postmaster General invites tenders for 
the supply of 10 switchboards for 102 metallic circuits. Tenders by 
Sept. 10. 

Saarbrucken.—The Prussian State Railways invite tenders for 
pumps and compressors by Aug. 5. Particulars from K. Eisenbahn 
Direction, 

Prahran.—The Prahran and Malvern Tramways Trust invite 
tenders for the supply complete of 12 electric tramcar bodies. Tenders 
by Auy. 27, 

Brussels.—The Belgian State Railways Department invite tenders 


for the construction of a section of the Schaerbeck-Hal line, Tenders 
by Aug. 14. 


—— e MI —— ¶ 
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Liege.—Tenders are invited for an electric supply installation at 
Hollegm.aux-Pierres, Particulars from the Communal Secretary. 
Tenders by July 27. 

Wilhelmshaven.— Tenders are invited for the supply of broad- 
gauge ammunition railway wagons to the Marine Artillery Depot. 
Tenders by July 31. 

Toulon. — Тор ders are invited for the supply of copper wire dad 
at the Arsenal. Particulars from the Ministére de la Marine, Paris. 
Tenders by July 22. 

Madrid —Tcnders are invited by the Public Works Department for 
the constructicn and working of a railway from Villajoycso to Denia. 
Tenders by July 31. 

Paris. —Tenders are invited for the supply of machine tools bolts, 
eto., to the Colonial Office. Particulars from Galerie d'Orleans, Palais 
Royal. Tenders hy July 20. 

—The Roumanian State Railways Department invite 
tenders for the eupply of copper tubes for locomotive and tender 
funnels, "Tenders by Aug. 19. | 

Bukarest. —Tenders are invited for the supply of brass rode, copper 
tubes, and lead bara to the Arsenal. Particulars from the Direction 
del'Arsenal. Tenders by July 19. 

Brussels.— Tenders are invited for the annual supply of accers^rics 
of Vignoles rails for the Belgian State Railways. Specification from 
11, Rue de Louvain. Tenders by July 31. 

Dar le- Duo. —Tenders are invited for the construction of a railway 
from Verdun to Montpellier. Particulars can be obtaired at the 
Prefecture de la Meuse. Tenders by July 20. 

Paris —Tenders are invited for a three years’ supply of bolts, nuts. 
and rivets required for the French Colonies. Particulars from Galerie 
d'Orleans, Palais Royal. Tenders by July 20. 

Narvik.—Tenders are invited by the Commissioners of the Nor- 
wegian State Railways for the supply of 15 tons of firebars. 
Particulars from Ofotenbahn, A. Tenders by Jaly 30. 

Alicante.—The Harbour Commissioners invite tenders for the 
supply of three centrifugal pumps and three gas-motors. Particulars 
{от Junta de Obras del Puerto. Tenders by Aug. 12. 

Bukarest. —Tenders are invited by the Roumanian State Railways 
Department for the supply of tubes for train heating. copper sheets, 
tia, and parts for Westinghouse brakes. Tenders by July 16. 

Koslow.—The Tambow Government invite tenders for the equip- 
ment of the central electric station for distribution purposes. Par- 
ticulars from Govodsksja Uprawe, Koslow. Tenders by July 16. 

Buenos Ayres.—Tenders are invited for the supply of seven 
locomotives for use on the Patagonian railways. Particulars from the 
Direccion General de Vias y Oommunicaciones. Tendera by Aug. 21. 

Brussels.—Tenders are invited for the supply of tirefonds, bolts, 
and nuts to the Belgian State Railways Department. Specification 
s 257 can be obtained from 11, Rue de Louvain. Terders by 

ug. 4. 

Robida.—The Public Works Department, Madrid, invite tenders 
for the construction of a railway to Robida. Particulars from the 
Direccion de Obras Publicas, Ministerio de Fomento. Tenders by 
Aug. 20. 

Rome. — Tenders are invited for the supply of electric cable to the 
Italian Government Railways Department. Particulars from Ferrovie 
dello Stato Segretariato Generale, Sezione Contratti. 
Aug. 10. 

Victoria.—The Postmaster-General invites tenders for the supply 
and delivery at the post office, Hawthorn, of eight sections of a 
common-battery switchb-ard and subscribers’ apparatus, Tenders by 
Sept. 14. 

Brussels.—Tenders are invited by the Commissioners of the Belgian 
State Railways for spare parts in connection with carriage aud wagon 
construction. Specifications from 11, Rue de Louvain, Tenders by 
July 28. x 

Brussela.—Tenders are invited for the supply of insulators, 
phosphor- bronze wire, and other ele^tric lighting material for Tournia 
шр Specification from 15, Rue des Augustins. Tenders by 

uiy 28. 

Alexandria —Tendors are invited for the supply and erection of 
cast-iron grooves for the regulator uoder construction on the Rayah 
Behera. Particulars from the Inspector of Irrigation. Tenders by 
July 26. . 

Santa Croce.—The Municipality of Sinta Croce, Tenerifa, invite 
tenders for the provision of suction dredger and pcntoon with steam- 
engine. Particulars from the Junta de Obras del Puerto. Tenders 
by Aug. 27 

Santiago.—Tenders are invited by the Chilian Railways Depart- 
ment for the supply of rails, fishplates, dog-spikes, and bolts. 
Particulars from the Direccion-General de Obras Publicas, Tenders 
by Sept. 1. 

Wevelghem. —Tenders are invited by the Vicinal R»silways D: part- 
ment, Brussels, for the construction of a line to Wevelghem. Speci- 
fication, price 10d., can be obtained from 14, Rue de la Science. 
Tenders by Aug. 4. | 

Bukarest.—Tenders are invited for the supply of copper bars, 
copper plates for fire-boxes, Martin steel tyres tor goods wagons, and 
tin. Particulars from the Koumanian State Railways Department. 
Tenders by July 19. 

Saarbrucken.—Tenders аге invited for the supply of seven 
travelling cranes, one fixed crane, and the provision ot & transporter 
bridge. Particulars from the Preussischen Staats Eisenbahnen. 
Tenders by July 19. 

Sydney (N.8.W.),—The Postn.aster-General invites tenders for the 
supply and delivery at departmental steres, Sydney, of 150 relays 


Tenders by 


non-polar W.E. Co.'stype 12,505 wound to 250 ohms to schedule, 
Tenders by July 21. 

Emden.—Tenders are invited for the supply of two electricilly- 
driven dredgers. Particulars can be obtained from K. Maschinen ban- 
inspection. Tenders by July 20. 

Paris. — The Directors of the Railways de l'Etat invite tenders for 
doubling the section of the French State Railways from Argentan to 
Flers of the Paris de Granville line. Papers from 42, Rue de 
Chateaudun. Tenders by July 29. 

New South Wales.—Tho Postmaster-General invites tenders for 
the supply, delivery, and erection of a branching multiple-magneto 
switchboard at the Edgecliffe teluphone exchange in accordance with 
Specification No. 247. Tenders by Sept. 29. 

Baroelona.—The Public Works Department, Madrid, invite 
tenders for the construction and exploitation of electric tramways in 
Barcelona. Particulars from the Direccion-General de Obras Publicas, 
Ministerio de Fomento. Tenders by Aug. 27. 

Rome.—The Italian State Railways Department invite tenders for 
carrying out various works of railway construction in convection with 
the Bivio-Sciacca-Bivio Greci Porto Empedocle line. Particulars fre m 
the Direzzione Generale, Ferrovie dello Stato. Tenders by July 20. 

Melbourne.—The City Council invites tenders for bare hard-drawn 
copper cables (134 miles) and 6,410 yards singlo conductor lead. 
covered cable and 1,400 yards concentric lead-covered cib!e. Tenders 
by July 23 to Mellwraith, McEacharn, and Oo, Proprictiry, Billiter- 
square-buildings, E.O. 

Madrid.—The Public Works Department invite tenders for tho 
construction and exploitation of an electric tramway between Monarhil 
and the suburbs of Gabia Grande, Granada. Particulars can be 
obtained from the Commercial Intelligence Department o! the Boa d 
of Trade. Tenders by Aug 26. 

Santiago.—The Chilian State Rai:ways invite tenders for the 
supply of five locomotive tenders, in accordance with the spec ificatiors, 
which can be obtained at the Servicio de Materiales, Santiago. 
A deposit of 500 pesos (£37. 108.) for each locomotive terder will be 
required to qualify any tender. Tenders to the office of the D.reccióa 
Jeneral de los Ferrocarriles del Estado, Santiago, by July 31. 

Buenos Ayres (Argentine) —The Ministry of Publis Works 
invite tenders for the supply of seven Iccomotiv.s for tle Patagonian 
Railways, in accordance with plans and specifications (in Spanish), 
copies of which can be seen on application at the Commercial 
Intelligence Branch of the Board of Trade, 75, Baeinghall street, 
London, EC. Tenders to the Direccion General de Ferrocarriles, 
Buenos Ayres, by Aug. 21. 

Adelaide.—The Municipal Tramways Trust invite ten'lers for the 
erection of buildings for power station on the site of Osean Steamers’ 
Wharf, Port Adelaide. The sum of 10 guineas will be charged per 
copy of spec fication, which will only be т‹ funded on receipt of bona 
fide tender and return of specification. Particulars from Mr. Н. C. 
Mais, 31, Queen-street, Melbourne, Tenders to Mr. W. G. T. Good- 
шар, chief enginecr and general manager, 8 King William-street, 
Adelaide, by July 27. 

Honefoss (Norway). —The Commercial Intelligence Branch of the 
Board of Trad: are no: ified that tendere are invited by the Norwegian 
State Railways for the supply of pumps with motors, Tenders, 
marked An ud раа pumpeserk," must hed -live-ed at Overingeniorens 
Kontor, Honefess, Norway, by July 25. Copies of the specification 
and conditions of tender, together with drawings, can be inspected by 
British makers on application at the Commercial Intelligence Branch 
of the Bcard of Trade, 75, Bisinghall-street, London, E.O. 


Melbourne (Australia).— The Corporation invite tenders for the 
supply of one overhead travelling «rane. Tender form, conditions of 
tendering, specification, and plans, ete., сап ba obtained on applica- 
tion to Messrs. Mellwraitb, MeEacharn, and Co., Billiter - square- 
buildings, London, Е C., agents for Ме агаве City Council. by 
depot iting the sum of £1. 1s., which amount will be returned on 
receipt of a bona fide tender. Tenders to the Chairman, Electrical 
Supply Committee, Town Hall, Melbourne, by 2 p. m. on Aug. 4. 


Brisbane (Australia).— The Board of Waterworks invite tenders 
for the supply of 42-in. and 48 in. steel pipes, or alternatively 42 in. 
and 48.in. w ought-iron pipes or 42 in. and 48 in. cast-iron pipes. 
The whole of the material to be used in the msnufacture of the pipes 
must be the product of the United Kingdom or of the Commonwealth 
of Australia. Sp; eificat ons and drawings can be obtained on applica- 
tion at the office of the Engineer to the Agent General for Queensland, 
409 and 410, Strand, London, W.O., on psynient of a fee of £3. 3s 
Tenders must be sent to the Secretary, Brisbane Board of Water- 
worke, Brisbane, Queensland, by Sept. 1. 


Copenhagen (Denmark).—The Comercial Intelligence Branch 
of the Board of Trade have been notificd by his Majesty's consul at 
Cop nhsgen (Mr. L. O. Liddell, M.V.O.) that tenders are invited by 
the Copenhagen Lighting Corporation for the supply of (1) a quantity 
of continuous- current cable; and (2) 800 electric meters for alter- 
nating currents. The period of delivery, in both cases, is to extend 
from Aug. 1, 1909, to Aug. 1, 1910. Tenders, marked ‘‘ Tilbud 
paa Jaevnstroms Kabler” in the case of (1) and ''Tilbud paa 
Vekselstromsmaalere іп the case of (2), should reach Directoren for 
Belysningsvaesenet, Rasdhuset, Copenhagen, by 12 noon on July 19 
and 17 respectively. Copies of the specifications &nd conditions of 
tenders can be seen by British makers interested on application at 
the Commercial Intelligence Branch of the Board of Trade. 


Rome (Italy).—The Rome Gazzetta Ufficiale of June 17 anneunces 
that tenders are invited for the construction of the Ostiglia Nogara 
section of the Bologna-Verona Railway, nine miles long, aud of 
various junctions. The upset price is placed at 3,650,000 lire 
(£146,000), and the competition will turn on the percentage of reduc- 
tion offered thereon, To qualify any tender & deposit of 182,000 lire 
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(£7,280) wil be required, to be increased by the successful 
tenderer to 365,000 lire (£14,600). Tenders must be enclosed in 
sealed envelopes, marked on the outside Oflerta per Asta: 
tronco Ostiglia-Nogara," and addressed to J)irezzione-Generale delle 
Ferrovie dello Stato (servizio 1, ufficio contratti), via Ludovisi 4, Rome, 
where they will be opened on July 31. Tenderers will be required 
to furnish certificates of competency. The award in respect of this 
competition will no doubt involve the purchase of a substantial 
quantity of permanent-way material, which may have to be obtained 
wholly or in part out of Italy. The Gazzetta, containing further 
particulars, can be seen by British firms interested on application 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall street, London, E.O. 


RESULTS OF TENDERS. 


Chester, — The Town Council have accepted the tender of Crompton 
and Co., at £785, for the supply of а switchboard. 

Rochdale.—Thie Rochdale Electric Co. have received the order for 
the electric lighting of St. Mary's Church, Rochdale. 

Woolwich.—The tender of Babcock and Wilcox, at £70, has been 
acccpted for repairs to a boiler at the electricity works. 

Colchester.—The Town Council have accepted the tender of T. J. 
Ward, at £32, for the erection of a small sub-station on land at the 
Hythe. l 

Dewsbury. Тһе tender of Hirst and Co., Dewsbury, has been 
accepted for an electrical installation at the Foundry-street Hippo- 
drome. 

Northallerton. —Tho Urban District Council have acceptel the 
tender of the Northallerton Electrio Lighting Co. for the lighting of 
the town. 

Darlington.—For the supply of a motor-venerator set, switchboard, 
etc., to the Town Council the tender of W. E. Dove and Co., Darlington, 
has been accepted. 


Bury.—The Town Council have accepted the tender of Ferranti, 
Limited, Hollinwood, Lancs., for the provision of a main high- 
tension switchboard. 

Derby.—The Town Council have accepted the tender of Jorram and 
Co., Derby, at £27. 5s., for the provision of a boiler in connection with 
the heating apparatus. 

Wolverhampton.—The Town Council have accepted the tender of 
James Hodgkinson, Limited, Salford, at £750, for coal-conveying 
plant and coking stokers. 

Cupar (Scotland).—For the work in connection with the heating 
and ventilating of the parish church the tender of D. Houston, Cupar, 
at £166, has been accepted. 

Adelaide.—]n connection with the Adelaide tramway system, the 
tender of J. P. G. Brill Co., Philadelphia, U.S.A., at £39,673, for 
50 car bodies, has been accepted, 

Luton.—The Town Council have accepted the tender of C. Franklin 
for about 2,0С0 tons of Kilburn nutty slack, at 10s, 7d. p«r ton, 
during the year ending June 30, 1910. 

Bradford. —Tho City Council have accepted the tender of Manlove, 
Alliott, and Co., at £2,472, for the reconstruction of the destructor 
cells at the Cliffe-road destructor works, 

Woolwich.—The London County Council have accepted the tender 
of T. S. Knight and Sons. at £278, for providing and fixing a new 
boi'er at the Conway-road School, Woolwich. 

Barking.— The Urban District Council have accepted the tender 
of Clark, Hunt, and Co., 159.160, High.street, Shoreditch, at 
£37. 53., for heating work at North-street School. 

Larne.—The Urban District Council have accepted the tender of 
the Larne Electric Light Works, at £480 per annum from Aug. 1 next, 
for tlie public lightiug of the town for three yeara. 

Keynsham.—The tender of the Keynsham Electric Light and 
Power Co. for public lighting from Aug. 10 to May 10, 1910, for the 
воп of £260. 15s., has been accepted by the Parish Council. 

West Hartlepool.— The Durham Education Committee have 
accepted the tender of Cox- Walker, Limited, Darlington, at £192 10s., 
for an electric light installation at the Henry Smith Schools, 

Salford.—'l'he Town Council have accepted the tender of Edward 
Wood and Sons, at £36, for the supply and erection of a steel gallery 
at the works in connection with the switcliboard extension work. 

Worcester.— The tender of Heenan and Froude, at £656, has been 
accepted by the Town Council for the provision of a steel storage 
bunker and coal elevator and conveyor for the Electricity Committee. 

Swansca.—Tle tender of A. Arnold and Sons, Newport, for 
electrical installation at the Swansea Technical School has been 
accepted, The tender amounted to £289. 12s. 8d., and was the 
lowest. i 

Colchester.—' The Essex County Council have accepted the tender 
of Dargue, Gritliths, and Co., 25, Bucklerabury, K.C., at £19,028. 9s., 
for the provision of hot-water heating apparatus at the Colchester 
Asylum. | 

Dudley.— The Guardians have accepted the tender of Whittaker 
Bris , Wolverhampton-street, at £93, for the supply, delivery, and 
erection of a 10-h.p. motor, with shafting and belting, in the work- 
house laundry. 

Glasgow.—The Electricity Committee of the Town Council have 
accepted the tender of the British Thomson-Houston Co., at 
£425. 15s., for providing and erecting three motors for driving fans 
for cooling towers at St. Andrew’s Cross Station. 

Stepney.—The Borough Council have accepted the tender of the 
Sloan Electrical Co., Fore-street-avenue, E.C., at £1,091. 13s., for 


supply of carbons for two years; and of the Reason Manufacturing 
Co., Brighton, for the supply of meters at £671. 10s. 

Leamington.— he D.P. Battery Co., of Bakewell, have received 
an order from the Midland Electric Light and Power Co., Leamington, 
to install and maintain for 10 years a storage battery of their L.S. 17 
type in replacement of two batteries of anotlier make. 

Glasgow.— Tho Electricity Committee of tbe Town Council 
recommend the tender of Austin and Co, at £215 for an electric 
goods elevator in connection with the erection of a store and the 
extension of the boiler-house, etc., at the Port Dundas generating 
station. 

Derby.—The Town Council have accepte the tender of the Chloride 
Electrical Storage Co. for the renewal of the tramway battery and 
maintenance for 10 years. Note.—The Council are to pay £100 down, 
and £100 per annum for six yeara and £70 per annum during oach of 
the 10 years. 

Hammersmith, W.—The Borough Council have accepted the 
following tenders for the provision of exhaust-steam and water 
pipe, aleo an Invincible centrifugal pressure pump with motor: 
Aiton and Co., Derby, water-pipe, £95; Gwynnes, Limited, 81, 
Cannon.street, E.C., pump, ete., £415. 

Cape Town (S A.).—The Corporation have accepted the following 
tenders in connection with the electric lighting of Sea Point 
Siemens, Limited, 450 steel poles £1,326, 700 eross arms £134; 
Clyde Engineering Works, eight transformer pillars, ete., including 
two spare 5 kw. transformers and two 10 kw. transformers, £1,134. 

Glasgow.—The Town Council have received the following tenders 
for the supply of motor pumps to the Fire Brigade Cummittee of 
the Town Council : 

Dennis Bros. 
Halley’s Industrial] Motors .|............ eese eene 

Wigan.—The following tenders have been provisionally accepted 
by the Town Council for tle proposed extension at the 
electricity works: W. Park and Co, constructional steelwork, 
£72); W. T. Glover and Co., cables, £9,297; Babcock and 
Wilcox, boilers, £3,066; Tickle Bros., pipework and condensers, 
£1,689. 

Mexborough.—The Urban District Council have accepted the 
following tenders: Belliss and Morcom, Birmingham, engine ; 
Siemens Bros. Dynamo Works Oo., London, 100-kw. generator; 
Led ward and Beckett, condenser ; Drake and Gorham, Victoria-stre t, 
S.W., switchboard extension ; Stewarts and Lloyds, Glagow, pipe- 
work ; Paterson Engineering Oo., London, water softener. 

Fulham, 8.W.—The Borough Council have reccived the following 


tenders for painting the whole of the electric ligt standards in the 
borough : 


G. R. Alldred, 41, Waldemar-a venue TT £13113 6 
H. Cooper, 37, New King's-road ........ Tom 179 11 2 
T. Lester, 213, Dawes- roa. . 213 0 0 
Harwood and Co., 510, Fulham- road . 263 12 6 
Swan Bros., Beaufort Works, North End road . . . . . 44 0 O 


* Rezommended for acceptance. 


London.—The Loudon County Council have received the following 
tenders for the supply of wooden fittings for 150 electric сагв: 


J. Challis, Limited, Holloway. Lx 2 „8771 19 8 
B. E. Nightingale, Albert-embankment .............. . 986 16 7 
Hurst, Nelson, and Co., Motherwell ........... 1,049 19 6 
United Electric Car Co, Preston 1417 11 6 


Note.—The Highways Committee recommend that the work of 
supplying the wooden fittings be carried out under their management 
by the direct employment of labour. * Less 24 per cent. discount. 


Loyton. —The District Council have accepted the following tenders 
for the annual supply of meters: —Motor-type ordinary meters: Venner 
and Co- 1j amycies, £1. 13s.; 3 amperes, £1. 168.; 5 amperes, £2; 
10 amperes, £2. 53.; 25 amperes, £2. 103. ; 59 amperes, £2. 148.; 100 
amperes, £35. 53,  Motor.type slot meters: Venner and Co. — 14 
amperes, £2. 15з.; 3 aniperes, £2. 17a. 6d.; 5 amperes, £3. Electro- 
lytic type ordinary meters: Reason Manufacturing Co. —10 ampercs, 
10s. 64.; 25 amperes, £2 ; 50 amperes, £2. 10s ; 100 amperes, £3 
(less 5 per cent). Elcctrolytic-type slot meters: Mordey, Fricker, and 
Co.—14 amperes, £1. 15s.; 3 amperes, £2. 2s, 


Calcutta (India).—The Corporation have received the following 
tenders for the supply and laying of a steel main, 6 ft. diameter 
reduced to 5 ft.: United States Steel Producta Expert Co., 30, 
Church-street, New York, U.S.A., K3.4,71,631-5 (c.i.f. only’; 
Ashmore, Benson, Pease, and Co., 39, Victoria-street, Londor, S. W., 
Ks 7,85 562-5; British Welding Co., 25, Victoria-street, London, 
S. W., Rs 8,50,006.2 (c.i f. only); Burn and Co., Howrah, Calcutta, 
Design No. 1 Rs 8,1, 165 8, No. 2 Rs.8,92,131, No. 5 Rs. 8. 11, 580, 
No. 4 Ks. 7. 85.150 J. Simpson and Co., 10, Clive-street, Calcutta, 
Кв.10,49,589-8, Note. —One pound sterling equals 15 rupees. 


London, S.W.—The London County Council have received the 


following tenders for the provision and fixing of additional heatirg 
apparatus at Munster-road School : 


R. H. and J. Pearson, 145, High- street, Notting Hill.gate* £5910 0 


Korting Bros., 55, Vietoria street - 2 е 62 0 0 
T. S. Knight and Sons, 222, Great Portland-street 76 15 O 
J. Gray, Danvers-street, Оһс!зез.................. — — 85 0 O 
J. Grundy, 5914, City- roaddſd———Pœu“ ¹ n .ã 87 0 O 
(+. Davis, 206, Church-street, Kensington. 88 оо 
Hayward Bros. and Eckstein, 187-201, Union- street, 

loqni qv 9317 2 
H. Lucas and Son, Compton-road, Cradley Heath ....... . 9810 O 
C. Kite and Co, 132, Euston- Tn 125 0 0 
A. Macintosh and Son, 14, Market-place, Cambridge.. 138 10 О 
B, Harlow and Son, Macclestield................... ecce mne 175 0 O 


* Recommended for acceptance, 
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Wrenbury (near Nantwich).—'Tle following tenders have been 


received for the heating of the church : 


B. Harlow and Son, Macclesfield (accepted) . € £152 
D. Lowe aud Sons, Manchester 3 ОКЕ СҮ 162 
R. Alger aud Sons, Shrewsbury q . 171 
W. H. Smith and Co., Whitehuren Lese eee eene 4. 178 
R. Bridgeman and Sons.............. —— РРР агаа: 119 
T. Kimberley m m . 191 
G. T. Wells, Shetlield | .............. T e 4 227 


19 


0 
2 
1 6 
1 
0 
0 


London. — The London County Council have received the following 
tenders for the provision and fixing of new boilers at the under- 


mentioned schools : 
Gopsall-street School, Haggerston. 


II. J. Cash and Oo., Caxton House, Westminster“. £151 
Comyn, Ching, and Co., 54, Castle-street, Long.acre ..... 191 
J. Grundy, 39354, City- road l. . FCC 207 
G. Davis, 206, Ohurch-street, Kensington 208 
Hayward Bros. and Eckstein, Union- street, Borough...... 210 
J. Yetton and Co., 4, Carr-street, Limehousse . 214 
J. Gray, Danvers- street, Oholsea . . . — ООО 
Thornhill-road School, Islington. 
R. H. and J. Pearson, 145, High- street, Notting Hill- gate 196 
T. S. Knight and Sons, 222, Great Portland.street* ...... 197 
Palowkar and Sons, 90 and 91, Queen.street.............. e» 197 
J. and F. May, 33, Whetstone-park, Lincoln’s-inn-ficlds 198 
Strong and Collings, Medley Boiler Works, Bermondsey- 
err ida Vues t ыйа ERE —€— . 218 
Moorwocd, Sons, and Co., 30, (iray's-inn-road............... 225 
J. F. Phillips and Son, 21, Old Queen.street, Westminster 249 
Stevens and Sons, 239, Southwark Bridge-road ........... . 261 
The Millwall Sehool, Poplar. 
R. Н, and J. Pearson О УЕ .. 158 
an, reet FC 8 . 160 
G. and E. Bradley, 77, Lever street q . 161 
Cannon and Heilord, Stanbury-road, Peckham........... s.. 166 
W. G. Cannon and Sons, 107, London-road ......... «фаз» 168 
Co DEVIS "c ЕТ 168 
Strong and Collings .............. C 1 RTL 
Н. J. Cash and Со. _.......................... e 185 
Е. Burkitt, 10, Lant-street, Borough . . 188 
W. Simmons, Frederick-street, Stratford ................ ee. 200 
Conway- road School, Woolwich. 
T. S. Knight and Sons“ e 4 278 
FF GWG h. ere ⁰ůͥũdf cues 278 
i ³*ĩ⁊⸗ 8 280 
Brightside Foundry and Engineering Co., 28, Victoria- 
CCC кайси JVC 285 
Palowk ar and Sons ˙· U eene n 295 
A. Macintosh and Sons, 14, Market -place, Cambridge. 310 
Д.Е. Pips BBG: , 525 
C. Kite and Co., 132, Euston-road ....... — nA 338 
Korting Bros., 53, Victoria-strect ......................_...... 344 
Moorwood, Sons, and C(oootd7w:i . . 2 350 
H. Lucas and Son, Compton“ street, Cradley Heath......... 393 


* Recommended for acceptance. 


PROVISIONAL PATENTS, 1909. 


JULY 2. 


Improvements in electricity meters. 
4. New Bartholomew-street, Birmingham. 


15438. 


0 0 
10 0 
0 0 
0 0 
2 5 
10 0 
0 0 
0 0 
7 0 
18 0 
10 0 
15 0 
0 0 
0 0 
0 0 
0 0 
10 0 
0 0 
10 0 
0 0 
0 0 
0 0 
10 0 
0 0 
0 0 
0 0 
0 0 
10 0 
0 0 
0 0 
0 0 
0 0 
0 0 
10 0 
0 0 
0 0 


George Hookham, 


15441. Improved construction of quick make and break 


electrical switch. 


Veritys, Limited, and William George 


Pipkin, 11, Burlington.chambers, New-street, Birmingham. 


15444. Adapter for converting oil or similar lamps for use 
with electric light. Henry Rivers Rivers-Moore, 37, 


Kempsford-gardens, Earl's Court, London. 


15475. 
locking railway carriage and other doors. 


Improvements in electrically-operated apparatus for 


Ralph 


Brooks Nelson, John Ormsby, and Edward Nicholson, 


37, Chancery-lane, London. 


15194. 
motor-generators. 


(Complete specification ) 


Improvements in rotary electric transformers and 
Crompton and Uo., Limited, James 


Colquhoun Macfarlane, and Harry Burge, 55, Chancery- 


lane, London. 
15496. 
electric incandescent lamps. 
ampton - buildings, London. (Date applizd for 
Section 91 of the Act, May 10, 19C9, being date of 
cation in Austria.) (Complete specification.) 
JuLv 3. 


15532. 


Process for the manufacture of metallic filaments for 
Rudolf Jahoda, 7, South. 


under 
appli- 


Improvements in or applicable to stage arc lamps and 


other similar lamps. Austin Walters, 4, St. Аро. 


square, Manchester. (Complete specification.) 


15544. Eleotrically-controlled brakes for oranes and the like. 
Bertram Thomas ard Eustace Thomas, Worsley-street, 


Hulme, Manchester, 


15554. Improvements in magazine electric arc lamps. Charles 
Franklin Tubbs, Вик. ск Bank-chambers, Southampton- 


buildings, London. 


15572. Safety devices for electric annunociators. Andre Georges 


Marcel Cathiard, 7, Southampton-buildings London. 


15574. Improvements relating to overhead lines for electrio 
traction. Charles Marie Edouard Priestley, 7, South- 


ampton-buildings, London. (Complete specification.) 


15578. 


15580, 


15605. 


15647, 


15650. 


15670, 


15673. 


15681. 
15683. 


15714. 


15725. 


15737. 


15771. 
15786. 
15790. 


15785. 


15800. 


15803. 


15803. 


15854. 


15863. 


15863. 


15867. 


15880. 


15888. Automatic 


JULY 5. 

Improvements in or relating to electrio switches. 
John Alexander Kennedy-McGregor, 5, Corporation-strect, . 
Birmingham, (Complete svecifization.) 

Improvements connected with the attachment of tele- 
graph and similar line wires to insulators. William 
Edward EBandtield, 11, Burliugton chambers, New-xtrect, 
Birmiogham. 

Improvements in electric aro lamps. Siemens-Schuckert- 
werke G. m. b. H., Caxton House, Westminster. (Dato 
applied for under Sect.on 91 of the Act, July 6, 19C8, 
being date of application in Germany.) (Complete specifica- . 
tion.) 

Improvements in and relating to the manufacture of 
electric carbons. Rudolf Lessing, Birkbeck Bank- 
chambers, Southampton-buildirgs, London. : 

Improvements in electrical indicators. Hon. Stuart 
Pleydell Bouverie and William Robert Rawlings, 34, High 
Holborn, London. 

JULY 6. 

Improvements in and relating to electrical and other 
recording and measuring instruments. Ernest Sydney 
Heurtley, care of Capital and Countics Bank, Oxford. 2 

Improvements in. apparatus for controlling and 
operating the points of electrico railways and tram. 
ways. Adolf Lustgarten, 19, Rathbone-place, Oxford. 
street, Lordon.. . 

Improvements in electric switches. Bertram Thomas 
and Eustace Thomas, Worsley-street, Hulme, Manchester. 

Improvements in electric collectors. Bertram Thomas 
and Eustace Thomas, Worsley.strect, Hulme, Manchester. 

Improvements in electrical water-level indicators. 
The Hon. Stuart Pleydell Bouverie and William Robert 
Rawlipgs, 51, High Holborn, London. 

Improvements relating to braking apparatus for 
railway or like vehicles. Westinghouse Electric Com- 
pany, Limited, 2. Norfolk-street, Strand, London. (Date 
applied for under Section 91 of the Act, July 14, 1908, 
being date of application in Germany.) (Complete specifica- 
tion.) 

Improved method of securing metal contacts to carbon 
electrodes. Stephan Benkö, 111, Hatton-garden, London. 
(Date applied tor under Rule 13, Dec. 28, 1909, 
An invention comprised in application No. 28290, dated 
Dec. 28, 1908.) (Complete specification.) 

Improvements in dynamo-electric machinery. Albert 
Henry Midgley and Charles Aathony Vaudervell, 1, Queen 
Vietcria-street, London. 

Improvements in or relating to electric heaters for 
fluids or liquids. Alfredo Porzini, 111, Hatton-garden, 
London. (Complete specification ) 

Improvements in or connected with electric fuses. 
Harry Kotioson Slack, Norfolk House, Norfclk-street, 
Strand, London. 

New or improved protector for insulators on telegraph 
or telephone posts and tho like. Frank Stevens, 
58, Chanccry-lane, London. 

JULY 7. 

Improved continuous-current dynamo-olectric machine. 
Roughsedge Wallwork, Charles Henry Wallwork, and 
Bernard Joseph Shillito, 67, Barton-arcade, Manchester. 

Improvements in or relating to electric ignition appa- 
ratus for internal - combustion engines. Boultbee 
Brooks and Frank Herbert Alston, 24, Temple - row, 
Birmingham. 

Improvements in or relating to the electric ignition 
systems of internal-combustion engines.  Boultbee 
Brooks and Frank Hertert Alston, 24, Temp!'e-row, 
Birmingham. 

Improvements in electrical meroury switohes operatod 
by a vehicle passing along a railway. Siemens Broe, 
and Co., Limited, and Luiz de Mora«s Gomes Ferreira, 
Birkbeck Bank-chambers, Ssuthamptcn-buildings, London. 
(Complete specification. ) 

Improvements in olectrical block signalling systems. 
Ernest Ardisana Richardson, 24, Southampton- buildings, 
London. (Date applied for under Section 91 of the 
Act, July 11, 1908, b.iog date of application in France.) 
(Compiete specification. ) 

Improvements in operating signals. René Bujon and 
Compagnie de Signaux Ecctriques pour Chemins de Fer, 
24, Southampton-buildings, London. (Date applied for 
under Section 91 of the Act, Ju'y 17, 1908, being date of 
application in France.) (Complete specification.) 

Improvements in and relating to the manufacture of 
filaments for electric lamps. August Bourdos, 18, 
Southampton. buildings, London. 

Improvements in or relating to electric arc lamps. 
Hendricus Jobannes Jacobus Jaburg, jun., 37, Furnival- 
street, Holborn, London. (Date applied tur under Section 91 
of the Act, May 26, 1908, being date of application in 
Germany. An invention comprised in application 
No. 7471, dated March 29, 1909.) (Complete specification) 

battery overcharge preventer. Henry 

Leitner, 4, South-street, Finsbury, London. 


§2 
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15868. Improvements in and connected with the detection of 
magnetic ore. Harry William Buddicom, 18, South- 
ampton-buildings, Tandon. 

15881. Improvements in or relating to electric aro lamps. 
Hendricus Johannes Jacobus Jaburg, jun, 37, Furnival- 
street, Holborn, London. (Date applied for under Section 91 
of the Act, July 1, 1908, being date of application in 
Germany. An invention comprised in application 
No. 7471, dated March 29, 1909) (Complete spevitication.) 

15889. Improvements in automatio electrico regulators, output 
adjusters, and the like. Henry Leitner, 4, South; street, 
Finsbury, London. 

15891. Improvements in generators for wireless telegraphy 
and telephony with continuous oscillations. Erich 
Huth, 55, Chancery-lane, London. (Complete specification.) 


JvLY 8. 

15928. Improved contact maker. 
road, West Dulwich, London. 

15929. Improvements relating to cleotrical testing apparatus. 
Thomas Edward Gambrell and Charles Thomas Gambrell, 
23, North-side, Clapham Common, London. 

15960. Improved eleotrolytlo oell. Joseph Francis Flood, 9, 
Clitheroe-road, Stockwell, London. 

15978. Improvements in or relating to electric signalling 
systems for railways and the like. John Danicls 
Taylor, 111, Hatton-garden, London. (Date applied for 
under Section 91 of the Act, Jan. 30, 1908, being date of 
application in United States. An invention comprised in 
application. No. 1788, dated Jan. 25, 1909) (Complete 
specification.) 

15980. Improvements relating to telegraphy. 
and Alexander Robertson Hardie, 
buildings, London. 

15981. Improved method and means of producing synchronism 
between the rotation of a controlling machine and 
the rotation of one or more electrically-driven 
machines. Eugene Louis Amédée Lertourné, 18, South- 
ampton-buildings, London. (Oomplete specitication.) 

15091. Improved eleotric locking and unlocking device for 


John Weller, 42a, Martell- 


Benjamin Davies 
18, Southampton- 


locks. Gustav Sahmer, 7, Southampton - buildings, 
London. (Complete specification.) 
16004. Improvements relating to electrically - controlled 


pneumatic dispatch tubes, cash railways, and the 
like. Charles William Bluemel, Ernest Adolphus Bluemel, 
Frank Henry Bluemel, trading as Bluemel and Bros, 
C. W., and Percy Richardson Shill, 11, Southampton- 
buildings, London. (Application for patent of addition to 
No. 3770/08.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on July 22.) 
1908. 

13734. Electrodes and resistances for olectric furnaces, 
radiators, lamps, and the like. Cornaro, (Date 
applied for under International Convention, June 27, 1907.) 

13957. Regulating device for electric circuits. Ritchie. 

14401. Combined telephone and  telautograph exchange 
system. Ritchie. 

14403. Automatic eleotromagnetio switch or cut-out for dis- 
connecting charged conductors in overhead systems 
of electric traction or the like. Barraclough. 

15792. Electrolytes for electrolytic cells. British Thomson- 
Houston Company. (General Electric Company.) 

18946. Electroplating and like processes. Hutton and Hutton. 
19883. Electrical ignition systems of internal-combustion 
engines. Bell. (Cognate application, 20226/08. ) 

19902. Automatically regulating direot - ourrent and alter- 
nating-current machines. Akt -Ges. Brown, Boveri, et 
Cie. (Date applied for under International Convention, 
Aug. 24, 1908.) 

20447. Stranded electric cables. Beaver and Claremont. 

21857. Signals for railway and like systems. British Thomson- 

Houston Company. (General Electric Company.) 

Proteotive devices for electrio distribution systems of 
the type known as lightning arresters. British 
Thomson-Houston Company. (General Electric Company.) 

Electric oooking and heating apparatus. Coiseur. 
е inm for under International Convention, March 27, 
1908. 

Manufacture of filaments for incandescent electric 
lamps, British Thomson-Houston Company and Needham. 
(General Electric Company.) 

Incandescent electric lamps. Société Francaise d'Incan- 
descence par le Gaz (systéme Auer) (Date applied for 
under International Convention, Nov. 12, 1907. Appli- 
cation for patent of addition to No. 12720/05.) 

Mechanical connectors for electric cables. Stratton and 
Claremont. 

Wireless telegraphy and the like. 

1909. 
4122, Alternating-current aro lamps. Körting. 
9516. Electric arc lamps. Bleckly and Brown. 


22135. 
22551. 
23726. 
24211. 


26796. 


28378. Eisenstein. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 


Name. paid, Last price 
£ £ 
Alliance Electrical Co., б per cent. Cum. Pref., Nos 1.70000 1 m 
Ord., 1, 129, 000 4$ өзө але Pre e s ace ө өс voe le 9-Q ааа 0 90 97 doo 9 өзә: Vy 1 p iid 
Apron Electricity моет 6 15000 Cum. Pref. Shares, 1-125, 000 1 2-6 
Ordinary, Nos. 112,0 0ͥ·0ᷣ . 1 .1132.15/32xd 
British Aluminium Co., Ordinary, 2,001-40,000.............. 6 „ jè 
7 per cent. Cum. Pref., 1-40,000.................... 5 — 18 
“А” 6 per cent. Cum. Pref., 1-20,000.............. 6 w 24954 
—— 4 per cent, Funding Certificates, 1-20,000 .......... б „ Sy 
3 p cent. 1st Mort. Deb. Btock, Кей. ............ 10 .. tB 
er cent. Loch Leven Deb. 5110 ), od. E ps = 100 . 84-98 
British 19170 ated and Helsby Cables, Ord 6 „ 74-74 
6 per cent. Cum. Pref., 1- 100, 000 .. 5 2 е. 5 
44 рег cent. Mor Debentures ................ 100 . 105166 
British Thomson-Houston » 4$ per cent. Ist Mort. Deb. 
BLOCK d . mĩRh· ⁰ꝛr 8 = 91-96 
British Westinghouse Blec. and Manuf. 10 per cent. Pref. 
275.001-475.000. . costes варанога = 3/15-7/16 
4 per cent. Mortgage Debenture Stock ............ 100 „ 842 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .... 8 a 0-4 
Non. Cum., 6 рег cent., Pref............... e eee 2 04 
44 per cent. lst Debenture Stock ................ . . 100 .. 3548 
44 per cent. 2nd рее ВСОС еее ве неона 10 . 217-11 
Oallender's Cable, Debentures.. Sates rA aides .100 „ 106-107 
JJJ777öͤ»;»õ ОРЕН РЕА Б . 93-104 xd 
5 per cent. Prei 6 .. 5% 54 
Consolidated Electrical Oo.. Ordinary, 1-110,000 ............ 1 „ 7/16-9/16 
Crompton and Oo , Nos. 1-85,000 il . S Ss 1-1; 
5 per cent. 1st Mort. Reg. Debs., Nos. 1-900 of £100, 
and Sol. 1, 385 errr 1 17 Ra a KR a a " "brem 
Dick, Kerr, and 0 nary, 2 6 6 „ оочо „ ꝙ˙ “e ео 8 
6 per cent. Cum. Pref., 1.505,00 1 op 15321 7/38 
r cent. Debenture Stock. Red. ö . . 100 8810 xd 
Bdison and Swan United, 'A" Shares, 1.99, 2111 8 „ 1 
* А” Shares, 01-017,139 sess same 0 ee, Ade 
5 per cent. Debentures ............................ 100 . 68-7 
4 per cent. Deb. Stock, Red. .. e 100 а... ЭЗЕ 
Blectric Construction, Мов. 1 to 112.100 . Vrsckeerwrvaze- ЖЕРЩ ТПО А 
7 per cent. Cumulative Prei B L1 1/16-1 1/6 
4 рег cent. Perp. lst Mort. Deb. .................. 100 .. 1-65 
Ferranti, Limited, 5 per cent. 1st Mort. Deb. Stock, Red. .. 100 — 71-7 
General Electric Compan (1900) 5 per cent. Cum. Pref. .... 10 — 74-73 ха 
4 per cent. lst Mort. Deb. Stock .................. 00 . $8 
W. T. Henley's Telegraph Works, Осава S 6 — 11-124 
44 per cent. Preference. "M were 510 
44 per cent. Debentures .. .. . 100 . 105-1 
India Rubber, Gutta Percba, ang Telegraph Works . ——' a rx 
4 per cent. Debeuturens . 100 .. -10 
National Electric Construction Co. 1. 120000, e iri 
Telegraph Construction and Maintenance. загоне аве, 1B a 39-344 
4 cent. Bonds .. 100 . 88.101 
White, J. d., and Co., 6 per cent. Cum. Prot., 1-15, 000 .. os on 10 œ 94-10 xd 
Electric Lighting and Supply.— 
Name. а= © Last prices 
£ £ 
Adelaide Electric Supply Co., 6 p.c. Cum. Pref. ,1-10,000.. 5 — ы 
Bournemouth and Poole, Ordinary FC . 10 e Cj- 
4) per cent. Cum. Pret., 7,501-15,000 . es. 10 — 98-104 
б per cent. Cum. Second Pref., 15,001- 22, Юа 10 æ 194-103 
per cent. Debenture Stock, o 00 = 99-105 xd 
Bromley | ent) Electric Light and Power Co. e 6 а -5 
44 per cent. lst Debenture о, Red. . FF . 100 39596 
Brompton and Kensington, Ordinary . s 8 8-84 
7 рет cent. Рге!егөпсе............................ 5 œ 884 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-100,000 .. 5 — L 61 
Cambridge Electric Supply Company, £10 Ord. ............ 8 œ 1284-132 
Canadian General Electric Co., Common Shares ..... . 8100 „ 115-118 
7 per cent. Cum. Pret. Stoch h...... $100 .. 117-119 
Central Electric Supply, 4 per cent. Guar. Deb. Stock . 100 — 87.100 
9819 000 Cross, West End, and оңу Electric Supply, Ord., 8 
43 per cent. Cum. "Pret., 1-80,000 ное eles — ‘44-4 
—— 4 per cent. Debenture Stock, Red. ‚10 .. 90.99 xd 
“City Undertaking,” 44 pe с. Cum, Pret, 1-80, 000... 5 — 39-44 ad 
Chelsea Electricity Supply .... eos s Du 33-4 
pet cent. Debentures 696020009060 990290009209690 ees 100 E 100-103 ха 
City of London, Ordlnar / . 10 „ 10411 
6 per cent. Cumulative Pref, „ 10 . 18-12% 
5 per cent. Debenture Stock ...................... 100 — 121124 
44 per cent. 2nd Deb. Stk., Red. .. 100 œ 99.102 4d 
Cordoba Hight and Power Co., lst Mt. StL 5 per ‘cent. Bds., ook 
County of о Electrical Power Distribution  Qo., 
Miss e 10,001-50,000 ee оооеооо ое EEEE K) 6 = 23-34 
5 per cent, Preference, '1-50,000 . 7 34-32 
County of London Elec, Supply, Ordinary .. сажает ДО. Bee 
6 per cent. Cum. Pref. ..........................-.. 10 . 103-11 
44 per cent. Debentures Prov, Certe. All pd., BS: 100 .. 105-166 
4} per cent. 2nd Debentures Prov. Certs ...... SRN ee 100-105 
Edmundson's Electricity Corporation, PED 1-80, 000.. 6 ..  3/16-5/16 
6 per cent, Cum. Pref.. БРЕГ ada: ОЁ fs 8-5 
44 per cent. First Mort. Deb... 100 .. 60-63 
E’ectrical Development Co. of Ontario, 5 per “cent. lst 
Mort. 30-year Gold Bonds, 10,751-15,750 ................ — . 85-87 р в. 
Electric Supply Co. of Victoria, b per cent. x Mt. Deb. 
Btock, Be d. еооеооооо огоо овоог ов ез 854.834 xd 
Folkestone Rlectrio Supply, Ord. | No ов. 1. 10. 000. ess Doo 44-6 
5 per cent. Cum. Pret., Nos. 1-10,000 e 0 oum 5-54 
44 per cent. First Deb. Stock, Red. ................ 100 8.101 
Hove Electric Lighting, Ord., 1-15,000 . 5 2 71-7 
Indian Electric Supply and Traction 00. 6 per cent. ‘Con: 
struction Deb. Stock, Red. . e we 14-2 
Isle of Wight Elec. Lt. and Pwr.. ч к: .@, Db. Stk., Red. .... 100 — 74-79 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Pret., 1-150,000 ...... ре ar ee L a 25/32$ 
Kensington and Knightabridge Elec. Lt., Ord, 1-21, 000. ew 6 — 6-7 


Kensington and Knightsbridge and Notting НШ, 4 per 
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Amount East prios Amount үм, 
Name. paid. м Name, paid, "in 
London United Trys. (1901) 6 per cent. Cum. Pref. ....... 10 œ n2 
London ооо or Lie **e9099094009€900000002000900€8200858 an Н « 54.54 Mad x percent int ME Dos Stock dod "Жей....... 180 ee 636 
=== Pret. essene — - ras Elec. Trams r cent. De P - 
mem 3 1st Mortgage Debenture Btock, Red .10 „ 859 Manila Elec. Е.В. and Light 8. 5 p.c. 1st Lien and Coll. "un 
га reis прр!у Oorporatlon 5 per cent, truo- 100 76-80 Tr. Binkg. Fund Gold Bonds of 1955, Red., 1-4,635...... $1,000 .. 94-96 
€ tock, 7 Prov. 801.500,00. Paid ——— 9 — ч, маз uo Railway Co., 54 p.c. Cum. Pret., '501 -21,635 and 5 dos 
= per cent Mortgage Debeuiure Btock .... ++ 100 i 10510 xd E 44 per cont, ab Мон. Ds 17 E ii » 100 ж ‚ ES 
— Cum. Pref. *6906959050090000902020902099009€ eo e tan ec, Trams. Def ETEY "T 
— i] Der cent. Morigage Debentare Red. 100 .. 8804 РБ per cent, Oum. Bref., 500,001:1,000,000.......... 1 2 25/5228 
Mexican Electric t Co., 5 per cent. 1st Mort. Gold Bde. 44 per cent. Deb. Stock, Red. 100 .. 95.97 
1.956, О 11,000 (9100) р 1-5,000 ($500) М 1-4,400 ($1, 000) - — 2 S6 p. | Mexico Trams. Oo., Gen. Cons. y Mort. 5 ‘6 per cent. 
ойно Powe. Die роі Mock, Deb. a = 92.96 NC Bonde e Bail and Light, "Š per cent. 30-yr. "Qon. i дый 
— -Tne Жесе ba ply, Ordinary, 187,500 6 .. 43-04 Mort. Bonds (1925) 1-5,500 and 7,001-8,000............ $1,000 . 105-105 
500 (Issued at 21 prem.). АП раі 5 43-5 Montreal Street ‚ 44 percent. Sterling Deb., 601-2,000 
оа оү ИЙ ES 1 чы 1. тушн ioi, Ё par oad. баш: Fel. Lid hh ва НӘ T 100008 
moving S ре см Pref., 87, Py 0145 137,500 (Prov Cera). 10 111.45 01.7, 000 iL. — HH 
0 6 0 „ „ „60 ee - Tram 
Oxt ectrio, Ordinary 11.86 and 40-14, 510°. issue D. же 6-6 Perth ше Таше aco Ns er TAE H ead Deb. atk, ui is 7187/15 
— —— per cent. Debenture 1418 . 100 .. 94-97 5 per cent. Cum ws 1 4- 
River Plate Hlectricit 1-119,687 & 120,501-120,507 1 .. 18-1 7/16 44 per cent. Debenture $0, 1-96 наат, ша вё do 
= — per cent. on-Cum. Pret., 1-100,000............ 1 ео 1 1/32-1 5 Provincial ways Co., Ordin „20,918. а ео оаа 10 в 4-4 
— — D per cent. Debenture Stock, Red TTE 100 ae 1021 ха 6 per ODE Cum. Pref., 1- 0,000 10 2s 94-1 
Rosario Electric осоре cent. Cum. Pref., 1-20,000 seeeee 5 ea 5 5 16-5 9 15 Bap oon Klec. Tramway and supply Co., '6 p.c. Cum. Pret, 
— 6 per cent. 2nd Pref., кеип c"59090009*»000299 5 ee 5$ 6 50,000 ee ее 6 ее 64-53 
ко Me есе жер умар rud of Mon 44 pet cent. First 100 102-104 ny per cent. 1st Mort. Deb, Stock, Red. . ... 100 .. 99-101 
bentures .......... "s | Sao Paulo Tramway, Light, and Power Co. ..8100 . 147.150 
Shawinlga an Watsons and Power. Oo., 5 в. Cons, "186 Mt. Bas. — .. 106-108 p.c. Б per cent. let Mort. Deb., Red. (1929) 1-12,000 . .. 974-994 p. o 
Smithfield Markets Electric Supply, Ord., 1-12,000.. à . , | touth Metropolitan Electric Tramwa ays and Lighting ‘Oo. 
South Metropolitan Electric rio Light and 3 Ord. ..... e. l a. 56 fis Э рег 3 83 70 Det oe Bel ri (18 A 100 ha a4, 
Hoo 5 %» oases: 100 1 de ganS ias n Electric ciel bh 58 p.c. let Mort. Ий 52 85 
Bt. James's and Pall Mall, Ordinary, 101- $, 080 — MUR es d» Yorkebire (West : Riding) kisi Tram: | Tram Oo., Ord., 70,001-110,000 B. 1. 
5 ren 6 6 %%% %%% „% „% ое % „% „% „6 „„ „606 en 100 ee 94.88 6 per cent. Cum. Pref., 1 oeeee. ч Geereveesceveese ee ua 
Urban Rieoiric Supply Os, Ordinary i 0 un e. 5.. b 44 per cent, lat Deb, Btock, Red. . . .. . ..... .... 10 . 8 


= per otis Fin Moth pe ference, 50, ,001-80,000 ~ i B oe 1424 

— 44 per cent. First ebenture Stock, Red... 46 . 80-84 

Westminster, Отйшагу.......................... „++ D o 8494 Electric Railways. 
—— i per cent, a. Pref., 110, 101-138,251 .......... 6 a 0-54 ys. 


name, Anca” Last pelos 


8 8 
Central London Ordin ороо оз ee оа сора оо сово во бо оооо овоо 100 as. 61-63 
Electric Tramways.— {тег cent, Pret. ee 6585 
deferred . . 100 .. 35-45 


Ama Last price, | | ——— 4 p.c. Deb, Btock (Prov. Script Gorta., fully paid) .. 100 .. 102-104 


— 8 cent. Qum. Pret Nos. 1-485,555 em ою Gs ез QD ео 16/16-1 3/16 Western Tel TII Red. as as co moe an cece 10 ae 1 133 
pet е elegraph Oo. Det 


Name. g City and South London, Consolida Ordinary .. 11 чь. 31-52 
— 4 Der cent. Debenture Stock. 2 6 „ „„ „ „ ое 100 ee 99-101 
Anglc-Argentine 10 per cent. Non-Cum. 2nd Pref., 260,008- — per cent. Pref. Stock 91. e*ascsessscessess 100 „ 110-112 
280,007 €69*5999009*229e*^6«0960**0np*e59*429*009000*906905*820 5 ee 9 3 16-9 7/16 97 ee I T сезе ысу асы A EOS, 100 ез 106-109 
A manent рег cont. Debenture stock, 1888...... 100 .. 91-92 " ii is b 1110310 
Auckland Elec. Trams., 5 D. d. Ist Mor. Deb. Stk. Red. ооооо 100 ee 101-103 — 92 8 98 03 25652 5 6 оо „%%% % „„ „% „%% „% ео 100 en 93-95 
Bath Blec. Tramways, Ld., Pr Pref. Ord. Shares, 75, 001- 160,606 1 .. Hn Liverpool Overhead, 5 per cent. Pref....................... 10 ao 10-104 
б per cent, Cum. Pret. Shares, 1-75,000............ 1 .. 9/611/16 rdinary, 1-50,000 .. 410 L 4 
Birmingham and Midland Trams., 44 p. p.c. 186 Db. Stk., Red. 100 .. 87.91 4 per cent. Mortgage Debentures, Bed., 1-,700.... — Z 
3 and Fleetwood 10 .. 132-135 Underground Electric Railways of London, $ por cent, 
Bombay Blec. Supply and Trams Co., 6 per cent. Gum. Pref, 10 .. 34-10 Profit-Sbharing Secured Notes ‚ . „ 102-105 
per cent. Deb. 8tock,. Red. ............. "09060658 100 xs 954-964 
riens Invest. Ord.. xi OO . 5 a 88 
— cen Cum. Pret., е ee TTTPIET ee 
— 4 per cent. Deb. Stk., Red., Prov. Certa. ай pd... 100 -. 1004.1444 Telegraphs and Telephones.— 
British Columbia Hlectrio W . ot Def........... 100 — 145-147 | Amount 146 
— Ee +0056 ese oe eeaae seve e 121-121 Name, paid, peice 
—— oer cent. 1n Mt. греічај obs., N Pret, Stock 1 Sid ch 40 — 102105 = 
an pet oen 5% Е y os. 0 FA р ogra е оо оо во сооз оз e ы 
per cent. Vancouver Power Deb. T .. 102-105 —— poe sedges e Shad. eui ii. 058 ——E—U 5 Z 92.85 
British Rlectric Oe k., 35 1°50,000 & 60,001-80,000 e 10 2 Ti American Telephone and Telegraph Collat. Trust 4 per серб, 
—— 6 per cent. Om. Èt., 30,001-60,000 өөө AS. Bonde, 1-22,000 and 55,001. 78.000 - 1 OD — 87-99 
—— 5 per cent. tual Debenture Btook............ 100 .. 65.7 Anglo-American Telegraph Co., Ordinary ß. . . . . 100 — 5/59 
44 per cent. 200 Deb. Stock _. +10 .. 10 — 6 per cent, Preferred Ordinary... . . . 100 .. 1004-1014 
Bosnos Ayres Hlectric Trams, 5 p.c. Deb. Stk., Med. 00 .. 81-86 ——— Deferred Ordinary 00 .. 16.164 
Buenos Ayres Gd. Nat. Trams. Oo., 54 per oent. Pref. Deb. Arglo-Portuguese Telephone бо, 51 per cent, in Mort. Deb. 
Bonds, Red., 1-1. 500 ee LE E E EEEE] 100 ee 102-107 Obit Telephous Go. Y 44,000. "06099 ese ee der. =e a in 
ô per cent. Deb, Bonds, Red., 1-2,276.. e. 100 .. 105-106 Commercial Cable Co., Ster. OU 7227 5. bob. Stk. dioi 100 . 83.91 
Buenos Ayres Lacroze Trams, Oo., Stg. 5 per cent. 186 Mort, Ouba Submarine Tel Oo., Urdinery, 1 . 10 . Sy Se 
Deb. Stock, Red. 52 %%„%%%6 „%% % %%% „%% %%% % %% % % %% %% %% %% % %%% „„ „% . 100 e 99-101 г cent. erence, 1-6,000 ... овоо оо оо % % 10 ee 1 -18 
Calcutta Tramways Ord., Nos. 1-137,610 . ö s 6 „ 49-42 Direct Bpan h Telegraph Co., Ordinary РОУ eO D . 2-88 
—— 10 percent. Cum, Preference | 5 62 2 „%%% %% %%% „„ 0% 6 ee 82:8 
— — D per cent. Cum. Pref., Жов, 1-30,000 .. ооо оо ов ов б ee 44-5 ——— 4 per cent. Debs., 1-600 . FFF 60 va 91-1 1 
—— — 4, per cent. lst Deb. Stock, Red. 6 „% % %% „% „ „„ „ „ ое 100 ee 97-100 Direct United States Cable Co. men 20 - 128-154 
Cape Hlectric Tramways, Nos. 1-480,000.. ——— AD e i-i Ditess ae Сарів` 00 Oo., E" per “cent, Debe, reg. 100 100 
City of Birmingham Tramways, 5 per cent. Cum. Pret. . 5... 44-54 thin — 
— 4 per cent. 1st Mortgage Deb., 1-3, 000 am) .. 100 . 97.101 . seman Mim 4 per sent. Mort. Debe, within ao NETS 
4 per cent. Deb. Stock, Red. (1985) .. „+... 100 cs 98-101 xd В d pir UR i а 250 0b. 1 T 102-1013 
Tram ro ension, Australasia an Ghina, . 28 
. ways and Lighting, 5 per cent. Ist —— 4 per cent. Mort. Deb. Stock, Perp............... 100 .. 1024-1044 
Mortgage Debenture Stock, Red. . s.s... 100 . 88-101 Bastern Telegraph Co., Ordinary Вок on — Á— — ЛОО: „„ 127-150 
Oork Electric Tramway and ris бо, Ordinary . 10 .. 18-14 34 per cent. Preference Stock .................. 100 .. — 
— — 6 per cent. Cum. Pref. . ec... 10 . 123-133 А М ге Mo ge Boston ik — " 0 S 75.2050 
l— 4 per cent. Debenturss КҮТҮҮ 100 ee 90-95 rea о его е egra o pen agen ibd ee i 
Dublin United Tramways (1896), Ord., Nos. 1-60,000.. 10 . 151 Heer vidio un pin до д cent. iat = zs. 810 
— per cent. Pref., Nos. within 1-60,000 . ec 10 .. 124-134 Indo-Ruropean Tel xir RE 25 95 „ 514-53) 
54 per cent. Mort, Debs., 1-5,000 Red. ............ 100 .. 90-95 Marconi's Wireless Telegraph Co., "Nos. 250,128. 384, 150. 1 .. 2/227, 32 
Hastings and Dist. Hleo Tram. Oo., 44 p.o. Deb. Stk., Red.. 100 . 71-79 Monte bd pedi gle 00, ceri Be 78,080 ....... XD — 1 eran 
Havana Electric Rallway Consolidated Mort. 6 per cent. National Telephone, Preferred —.— . 100 П 108-1094 
50-year Coupon Bonds of 1952, 1-5, 985̃37 . 81,000 .. 93-56 Deferred Stock . — E Mem m КЕ 121-125 
Tramways, Ordinary +000 ороо осор ов оороо оо оо овоо оо all ee 18-19 6 r cent. Cum. Pref.. ооооовооовсоо весе ee ° 
кари В —— 6 32 cent, Cum. Second Prei . e 10 15302 
6 per cent. Cum, Pref. . ————— EE b per cent. Non. Cum. тъга Prei 5 56% 00 
— — (4 per cent. Deb. Btock . . 100 .. 108-110 54 per cent. Deb. Btoc ee 100 .. 
Isle of Thanet Electric Tramways and Lighting, 5 per cent, 4 per cent. Deb. 8 cock, kel. келеа жже е L00 ue 90. 101 
Oum. Pref., Nos. 30, 001-60, 000. eec . 5 „ 10 xd | Oriental Telephone and ici Company . ess l ..18/16-1 7/16 
— — 4 per cent, Ist, Mt, Db, Stock, Red. .............. 100 . 65965 3 сатат E "dui Dens Red 1000 1 1 1/16- Дол эл9 
Kalgoorlie Electric Tramways, 1-250,000 5662 2 ое „ оо „ оо ое ов 1 os 1/32-3/38 United River Plate Tele Gu. DO 1-100,000 5338 — Hm 
í 6 pee cent. “А” Deb. Btock 5 % %%% „„ 100 ae 89-°2 des cone Cum TM t Steak, Hod. оооевевоое сова ее 10 ee 102.3835 
— 6 per cent. “В” Deb. Stock % % % % „% „„ „„ 100 eo 64-63 r cen n ure оосо оооаеаооегво ee * 
Kidderminster and District Lighting and Traction, Pret... 5 915/16-10 3/16 | Felephane Co. of Евурь 14 per cent. Deb. Btock, Red....... 110 .. 904-1004 
Lancashire United Tramways, Limited, 5 per cent. Prior West Coast of America, 1-30,000 and 53,001-53,008 .......... 100 bs 99010 
Lien Deb. Stock, Red. Sees оо оо оо оосо оо ооов осооо оров оо 08 100 ee 84 904 4 p.c. Debs., 1-1, 500, Fra p RA Western 55 eo 1 еа 99-1 1 
— — £296,500 2nd Mort. Deb. Rtock .......... veesococeco “ өө — West India and Panama’ Telegraph Co., Ordinary ........ as 10 ее 4-14 
—— £25,320 Deferred Deb. Stock (all fully pald) ...... — .. — — — 6 per cont. Qum, 2nd cc E EDT. 
Lisbon Hlectric Tramways, Limited, Ord., Nos. 1-594,188 .. : ~ 15/16-1 1/16 5 per cent. VUE aes ашшы 100 ae 1004-1024 
e б per cent, Mort. Deb., 1-8, 000, Red. -as = 100 „ 96-59 = 4 per cent, 
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. TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns Increase oe Miles of Accounts for past year. 
week. decrease, track open. 
Line шы 
Ending| 1909. | 1908. | Week. eer 1906. | 1808, 
| | 
£ £ £ £ £ 
Aberdeen Corporation ~ == - July 7 1,539 | 1,462 | + 77 — 285 | B | 874| May 310 71,80) 17,517,304 | 1,566,119 | 98 1% | 4,90 | 5-35 
Baker Street and Waterloo Ry. — 10| 3.765 | 3.080 | + 275 — — = e. ES 22 22 = — EM 2 
Birkenhead Corporation ,, 12 1,107 | 1,00 |+ 27 = 412 28˙88 888 — ia = Er TA acis Ыр 
Birmingham Corporation., 3 6642 | 6,461 |+ 181 — |56 792 — -— = = 24 = {ш Es € 
Blackpool Corporation оооооо 4 „„ m 8 1,694 1,692 + 2 + 718 - — — = = pu — — — — 
Blackpool-Fleetwood Tram. . . Ausg. 8| 2,304 8,529 | - 24 — == = = с = = = = =a uS 
Bolton Corporation . . July 4| 2,506 | P593 147 - 70) | «2 | 48 | March 51 117,799) 253929 X2 2.82.13) |11 У | 284 |650 
Bournemouth Corporation.. ., 7| 1,589 | Lest — 45) + 72| ?34| 224 „ 9| 864 15,931,328 | 1766058 |147 |1171 | 2912 | 7:22 
Rradford Corporation —— "ET 5 3 5,61 § C95 - 314 931 dez 98} 31 235,258 47,839,569 5,551 007 117 |10°S9 2378 DES 
Brighton Corporation ..........| „11 9t6 94 |+ 22 + 723 — | — Ad Es fae = 5 = = 
Bristol Tramway Company.. . 9| 5,370 | 7,722 | - 1152 — 57 | 514 Dec. 31 265,762 | 46652389 | 5756842 | — | — — — 
Burnley Corporation „ 10| 1,259 | 1251 | + — 19à | 192 March 31] 64,261 | 12.555,58 I, A2, 50 |123 |1283 | 5.971 И 
Barton Corporation 4 p 11 275 28—— 11 — 10 | 10 M| 14,98] 3,221.59 430,913 |104 | ВУ | 1,460 | 5*5 
Cardiff Corporation ........ . . April 3) 8,000 | 1,857 |+ 45 — — — „ 31 109.979] 25,058,146 | 2457,68 | — |1057 | — — 
Carlisle Tramways Company. . . June 19 170 175 | - - B| — = fs РЕ 2 — ET c ЕЯ m 
Central London Rafiway........July 10| 5,608 | 7,025 | - 1,617 = 6 571 Dec. 51, 550,150 | 41,838,373 | 1,4 6,781 |201 |5769 55. 4 [O 26 
Charing X, Euston, & Hamp. Ку , 10 3999 | 3,305 | 685 — = — = T __ = = PN = EN 
City and South London Railway я | 8.188] 3,184 | $ 4 — — — = = DES m = — "n = 
Colchester Corporation ........ May 26] 176 19 | = 1 — 8 | — | March 51| 10,983) 2.708.721 3495'9 |109 | 774 | 1,477 | 6:6 
Cork E. T. and L. Company ....jJuly 8 . 625 S75 |+ 48) — 937 | — | — Dec. 3| 24,004 | 5,737,478 ae 945 | — 6% — |445 
Croydon ОогроғаИор............ „ 2 1,464 | 1,607 | - 133|- 65 | 14 | — | March 31| 73,132 | 16,277,318 | 1,884,137 |106 | 956 | 3.703 |? 19 
Darwen Corporatlon en 2 217 288 |- 41) — 146 | 7:251 783 „ | 135,593 | 2,557,654 245,584 11°30 11368 | 1922 | 9-0 
Dover СогрогаИоо.........- +... » 3 207 245 | - 38 — «X6 7 — „ Ol] 11,095 | 2,697,672 316,754 | 98 8 78 — — 
bif d Lucan Electric Ry... 9 R8 )01]|]- 13 = 7 7 — Z __ = m — КУ _ 
abl UT oS eee eso Un 9| 5693 | 5820 |- 137|- 241] 54| 54| — ш Е = nud Beo ee Doo 
Dundee City Tramways ........| » 7| 1215] 1218|- 5 = 383 | — | 26h) May 15) 60575| 16,567911 | 1,581.82 | 875/19 | 2371 | 7:46 
East Ham Corporation.......... „ 10| 1.045 951 |+ 82 + 2,171 | 15 | 15 | March 31} 47,430 | 15,555,705 | 1,091,586 | 75 [102 | — |6% 
Glasgow Corporation „ 3] 17,125 | 18,715 | 1,59 | — 1,635 | 1854 | 179 May 31| 907,494 | 226,948,290 | 20,764,722 1049 | 5 8 
Gloucester Corporation — » 7 301 207 — 5| 4 79 | 15 né end i4 2 ve = m 08 589 
G.N., Piccadilly and Brompton. ,, 10 5.675 | 5,420 |+ 2&5 — — РИ = T = _ _ =. = » 
Halifax Corporation = = ra = = 92574, 37 | March 31| 81,872 | 20,378,672 | 1,7€6,390 |11-40111-15 | 1528 | 8-40 
Huddersfield Corporation ...... „ 3| 1,665 | 1,681 |- 18 + 448 | 284] 224 „ 31 84.704 | .6200,000 | 1,980,829 | 1:29 10 37 (21 1 510 
Hull Corporation es „„ bs ones э 10 2,595 2,439 4- 106 + 424 26 26 is 31! 128,722 . 909, 254 3,022,844 1 10:29 2 604 
Alford Corporation...... vss ewe eR. i 3 531 мо | 4- 21| + 595 10 104 " 31! 25328 1 385,4€6 634,446 87 9 58 2.06^ 6:42 
"ikeston Corporation » 7| 141 145 — 4|- M9} 4| 4 „ 51] 7,214] 1,968,850 | 158,415 |91 |79 | 1855 | 704 
Kirkcaldy Corporatlon.......... mod £67 25/4 2 — 74 74 Мау 15| 14,995| 4,874,199 459066 | -711 17-838 | 1,856 | 526 
Lancashire United Tramways ..| , 7| 2125 | 1,400 |+ 725 + 17 | 39 | 39 Dec. 31| 68,904 | 12,553,593 | 2,244,344 | — | — — ER 
Leeds Corporation „ 3| 7,555 | 7652 — 97| + 3,270 | 964 | 962| March 31| 340,268 | 75,734,083 | 7,691,989 |106 |1062 | 3, 27 5 
Leicester Corporation .......... ү 10| 2245 | 2313 | - 67 — К kir as = = с b ha * 551 
Liverpool Corporation .......... 3 11,300 | 11,767 | - 47| — $615 | 104 | 104 Dec. 31! 572,822 | 124,043,239 | 12,231,799 | 1:168 |11 24 | 5:03 | 7 
Liverpool Overhead Raliway.... „ 11 1.443 1411 |+ 32 + 78 | 665, 240| June30| 79,000| 11,171,515 | 1,106686 | — | — са = 
London County Council. . . June 26 16,519 | 37,393 | —1,092 | +15511 | 121 | 1152 | March 31)1274,660! 279,166,461 | 25,591,028 |108 |11°74 2 6-73 
Lowestoft Corporation.. . . July 4 1 222 - 32 ~ too є | — Sept. 30 11,399 2,645,206 370,32 |103 | 7°36 | 2,279 | 622 
tone Corporation ........ 3 181 163 |- 2l — 51 — = = 2 = _ E е7 КИ 
Manchester Corporation „ 315,512 | 16,935 | - 921| - 2,033 181 181 = = = 2 xe аё = 
Metropolitan District Rallway..| ., 10 | 10.348 | 9,422 | + 326 — 24 | 24 = 2 ER 2» _ |. = = 
Metropolitan Rallway ........ -. „ 4| 15,696 | 15.017 |+ 679 414,760 244 | 24 June 0 680,357 | 99 846,735 ecd 146 ex: = Е 
Nelson Corporation ............ , 1€ 140 129 |+ 1l|- 84 23 21 | March 31 7,352 2,060,712 203.7 85 | 863 | 1667 m 
Newcastle-on-Tyne Corporation.. . 10|] 3,703 | 3,723 |- 14| = 1,46 | 604 | 594 „ 51 211,085 | 46,205,164 | 4,411,145 |110 |1148 | 5,564 | 6:36 
N rt (Mon.) Corporation....| , 5 673 7585 — 5j — 252 | 14| 14 » 31] 35,551 | 8,174,005 798,029 | 104 | 989 4:0 | 7: 
Oldham orporatlon . . Jan. 24 1,778 | 1,516 | + 262 — 58% | — пе oe Ad 8 I бз ens а 
Portsmouth Corporation Oct. 10| 2,036 | 1,809 |+ 257 — 284 | 284 March 51| 97,741 | 21,247,038 | 2,309,479 | 1:10 [10°15 = 
Reading Corporation............|July 8 645 62:0 j- SS) + 75| 15 | 15 5 32,769 | 7,933,572 915,481 | — | 8:35 = 4-65 
Rochdale Corporation .......... Рес. 96 1,240 | 1,126 | + 114| + 746 |209 | 20°95 „ 31] 56,558 | 10,196 148 | 1,252,925 |1:32 |1083 | 2,693 | 6:47 
Rotherbam Corporation ........ Feb. 4 555 587 |- X — E ы Z ЖЕ Кое оа ы 
Salford Corporation June 28 4,378 | 6,137 | - 7:91 — £22 | 7B 743 | March 31 244,065 | 45,771,511 | 5,486,150 | 1:25 |1067 | 3,185 
Scarborough Tramways Co — — — — — — — a == ay MES — js А 
Sheffield Corporation ..... . . July 4| 5,718 | 5,706 | + 18| — 1,237 | 684 | 664 | March 25 289,745 | 17,568,686 | 7,065 380 796 9 842 4,225 
Southampton Cor poratlon .. . . June 20 1,08 | 1,170 |- 112 — 437 18 18 „ 25] 52,647 | 10,121,887 | 1,197,451 125 11-53 = ce 
Southend-on-Sea Corporation.... July 7 580 £08 |+ 72 ＋ M| — | — — = ex TS VR em E 
.Btockport Corporation ..........| — — — — — 25 25 | March 31| 52,004 | 9,155,172 | 1,555911 |134 | 9342| 1,830 | 4775 
‘Bunderland Corporation . . Jan. 27| 1,310 | 1,336 — 26| — 7,84 | — | — — — i 8 TP лы = Е 
Swindon Corporation 2 . July 7 1 162 | — 55 — — = = ple — mE 2 ui ка — 
Torquay Tramway „ 8 345 327 | + 18 — 516| — Dec. 31! 15,065 | 2,880,420 355297 !1:40 10234 — 2 
\ Wallasey U.D.O ns as as an es ao as oo „ 3 988 | 1,008 | — 20 + 353 [12 68 12:45 | March 31| 45,225 | 8,551,038 891,540 |12 [1179 | 3,355 | 7-72 
Warrin D Corporation on ао ае оо — — — те -— — — — — nam) EET — T, 
West Ham Corporation . » 1| 248, 2368 j- 99) + 1,752 |147 |147 | March 51 122,881 | 35,502,856 | 2,586,854 | °789/10°95 | 4,417 | 6-79 
Wolverhampton Oorporstion...| „ 7 782 803 — 126| — 779 20, „ 31 944,432] J, 440, 509 975,714 | — |1):62] 2150 [5:559 
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Editor within ten days of the issue in which the problem 
appears. Many Engineers, both at home and abroad, make 
use of this section of “THE ELECTRICAL ENGINEER,” 
where difficulties are found in their work, to get help from 
fellow readers, and others are invited to do so. 


TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
by the first post on Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpenee. 


TO SUBSCRIBERS. 

"THE ELBOTRICAL ENGINEER " can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms: 


5 months, 6 months, 18 months 
United Kingdom - 58. Jd. .. 6s. 6d. — 138, Od 
Other Plaoes 2222 bs. ба, — 108. 6d. — 312. Od 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
THE PROPRIETORS, “THE ELECTRICAL ENGINEER,” 
159-140, Salisbury Court, Fleet Street, London, and be 
crossed. 


Bound Volumes TE ELECTRICAL ENGINEER," containing 
half-year's copies, bound in Dark-Dlue Cloth, Gold 
Lettered, price SS. 6d. New Volume, January to 
June, 1909, ts now ready. 


ELECTRIC LIGHTING ACTS AMENDED. 


It is subject matter for congratulation that the Electric 
Lighting Acts (Amendment) Bill, 1909, is now certain to 
be added to the statutes. After undergoing careful con- 
sideration in the House of Lords, the Bill passed through 
the Standing Committee of the House of Commons and has 
been reported to the House. Little, therefore, remains to 
be done before it becomes law. There can be no doubt 
that it is & genuine effort to remove certain anomalies and 
some hardships with which legislation has hampered the 
electrical industry in this country. Although it does not 
go as far as many would like, the measure of relief 
brought by the Amending Act will be substantial, 
While the Bill decidedly tends to extend the 
powers of the Board of Trade, it also largely 
simplifies and cheapens methods of procedure for obtain- 
ing permission to supply electricity. This is a boon that 
cannot fail to have a beneficial influence. For instance, 
formerly a supply company desiring to obtain powers to 
supply electricity in bulk had to proceed by way of prc- 
moting а private Bill—a lengthy and costly proceeding, 
often, too, inciting to vexatious opposition. But by 
Clause 6 of the Bill the Board of Trade is empowered to 
grant provisional orders to companies or authorities desiring 
to supply in bulk—a method up to now confined to electric 
lighting alone. This should foster healthy enterprise by 
removing difficulties and also by lessening the dead weight 
of preliminary expenses which crush so many existing 
concerns and consequently act as a deterrent in many 
cases. The so-called “fringe” clause, enabling the Board 
of Trade to grant powers for any undertaker to supply 
electricity to premises outside his district, is another step 
in the right direction. It is safeguarded in such a way 
that it should not encourage wasteful competition, but 
rather encourage the use of electricity in places not easily 
supplied from the “legitimate” centre. It may lead to 
useful exchanges of territory, thus contributing to the 
general prosperity. The clause is subject to the proviso 
that the consent of the local authority within whose 
district the premises are situated must first be obtained. 
Frivolous objections, however, may be over-ruled by the 
Board of Trade. In the Standing Committee stage Mr. 
Holt sought to amend Clause 5, dealing with the supply of 
electricity to railways, tramways, and canals partly outside 
the area of supply of the authorised distributor for the 
purpose of haulage or traction, so as to extend the privilege 
to dock companies. Rather unfortunately, in our opinion, 
Mr. Tennant (on behalf of the Board of Trade) opposed the 
amendment, declaring that the clause had been the subject 
of long negotiations with the various parties interested, 
and that any alterations might lead to fresh opposition. 
So the amendment was negatived. In the long run, however, 
such an extension could have only helped forward expansion, 
which is what we all want. Clause 16 is unquestionably a bone 
of contention, and may still lead to considerable friction. 
This clause gives authorised undertakers the right to 
supply electrical fittings. In the House of Lords an 
amendment made it compulsory for municipal authorities 
to so supply "through a contractor, but not otherwise." 
These words were obviously added with a view to prevent 
local authorities crushing out private traders and establish- - 
ing a monopoly. In the House of Commons Committee, 
however, these words were struck out, with the tacit 
support of Mr. Tennant, although he warned the members 
that negotiations would have to take place with the House 
of Lords. Possibly the clause might be amended in such 
& way as to prevent any monopoly being established. 
Obviously, the privilege would be valuable, and sometimes 
of distinct benefit to the public, but the balance would be 
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"commanded the same extensive ssles as in former 
years "—a record which we scarcely expect to see main- 
tained. Large orders were received and carried out for the 
electrical equipment of blast furnaces and steelworks. 
Turbo-dynamos are being introduced on an ever-increasing 
scale in iron foundries and other important worke through- 
out the country, while electrically-driven rolling-mills have, 
it is said, fulfilled all expectations. A number of electric 
hauling machines for main shafts, with a hoisting capacity 
of 81,000 tons per day shift, were constructed and supplied 
principally to mines having water-pumping works. The 
electrification of railways made further progress in 1908, 
during which year the Prussian Government ordered 
a fairly large number of accumulator cars. Of the 
2,550 miles of tramlines in Germany at the end of 1908, 
90 per cent. were driven by electricity, 2:5 per cent. by 
steam, 3 per cent. by horses, and the remainder by all 
three systems combined. Numerous orders for the erection 
of central electric power stations abroad were placed with 
German firms in the course of the year, steam-turbines 
being in almost every case preferred to ordinary recipro- 
cating engines, while good contracta were obtained for a 
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against the unamended clause unless open competition in this 
matter of electric fittings was maintained. A sub-section of 
this clause exempts fittings let on hire from distress, a 
provision which was really much wanted, and should tend 
still further to extend “electric lighting in houses and flats 
rented at а moderate figure. Probably the greatest objec- 
tion to the present Bill is that the Jocal authorities are still 
permitted to retain their absolute veto over the granting 
of provisional orders to provide undertakings. That 
absolute veto has in the past been exercised rather too 
often in a dog-in-manger spirit, which is bad for the 
industry and for the public. It would have been well if 
this power could have been hedged about to prevent 
arbitrary objections being raised by authorities often having 
no immediate intention of themselves applying for an 
order. However, the Bill as it stands is something to be 
thankful for, and it is to be hoped that it will раев into 
law promptly practically as it stands. 


THE GERMAN ELECTRICAL INDUSTRY. 


Mr. Schwabach, the British Consul-General at Berlin, has 
already amply justified his right to be regarded as one of 
the most reliable authorities on German industrial con- 
ditions, and in his report (just published) dealing with the 
trade of Berlin and district for 1908, this acute observer 
affords us once more a keen insight into the evonomic con- 
ditions of our greatest commercial rival. The report may 
well serve as the basis for a series of articles discussing various 
aspects bearing upon German industry in which engineers 
are especially interested, and many valuable conclusions 
may be drawn from the carefully-compiled statistics so 
strikingly brought forward by Mr. S:hwabach. Our 
interests naturally lead us at once to that section of the 
report dealing with the electrical industry. Mr. Schwabach’s 
review of the situation is confined to the Berlin consular 
district, but as the electrical works situate within this 
district are the largest of their kind in Germany, they may 
be taken as typical of works of their kind throughout 
the country. It appears that depression is beginning 
to affect the electrical industry in Germany in the 
same way that it has affected us in this country, more 
especially in regard to the larger types of machinery, and 
it is not surprising to read that the submission to the 
Reichstag of proposals for the taxation of electricity has 
increased the general reserve observed by possible customers. 
Still, the output of the German electrical works has suffered 
no material check, even if the ratio of increase has not 
been maintained during the past year. Mr. Sehwabach 
presenta & table comparing the production of the A.E G. 
works during the last three business years. In 1907.8, 
47,726 machines (motors and transformers) were produced 
by these works, of a total horse-power capacity of 
1,550,527 ; in 1906.7 the figures were 43,953 and 1,161,543 
respectively ; the total horse-power of the 37,424 machines 
produced in 1905-6 was 818,263. The value of the turn- 
over, as well as the number of electrical fittings and 
accessories manufactured, steadily increased, and good 
progress was made in the construction and sale of heating 
appliances. Business in cables was satisfactory, but the 
value decreased in conformity with the abatement in 
the prices of raw materials; high-tension cables were 
especially in demand, and it is interesting to note 
that the newly-introduced enamelled wire found increasing 
favour. Space will not permit us to do more than note the 
movement during the past year in the leading electrical 
lines. In spite of the keen competition which subsists 
between the varied types of lamps, carbon-filament lamps 
seem to hold their own, for we read that these lamps 


number of turbo-generators up to a capacity of 7,500 kw, 


and for five converters each of 9,000 h.p. and 70,000 volta. 
The consumption of electric current bas increased in Berlin 


during the past three years, increasing from 128,103,848 
kilowatt-hours in 1906 to 142,921,816 kilowatt-hours in 
1907 and 155,115,135 kilowatt-hours in 1908. These 
figures, of course, relate only to Berlin, but from 
other evidence we may take them to be typical of 
the increase in consumption in other German towns. 


The most notable increase has been in manufactories, 


private lighting, and tramways, thus showing that 
Germany is rapidly overtaking us here also. А 
subject which has been much discussed in this country 
recently is the relation of German banks to the industry 
of that country. Mr. Schwabach reports that last year 
two establishments known as Elektrotreuhandbanken 
(electric trustee banks) were established under the auspices 
of the German electric companies. The principal object 
of these “trustee ” banks is to advance to large consumers 
in the electrical industry the money they may require for 
beginning and carrying out costly works. The capital 
needed for the loans is to be obtained by mortgage bonds, 
secured, in the first place, by the stocks in hand, and, 
secondly, by the share capital which is to be invested in 
trustee stocks. As the shares, however, will most probably 
be retained by the electric works concerned, the entire 
business resolves itself into a transaction enabling these 
companies to raise the funds they need in order to assist 
and open larger credits to their customers. These advances 
are to be extended principally to municipalities and other 
publie bodies, so that the bonds will be to all intents 
perfectly secure, while at the same time these authorities 
will be encouraged to proceed with any plans for the erec- 
tion of new or the extension of old electrical plant which 
they may have under consideration, without the necessity 
of issuing new loans for that purpose. One more matter 
may be mentioned. Government and municipal authorities 
usually enter into contracts without depending upon 
market considerations. Indeed, in Germany they prefer 
to order in times of depression, when industrial concerns 
are not making large demands upon the money market. 
Another effect of this is that employment is provided at a 
time when the industrial market is depressed, and in view 
of the suggestions frequently made that Government and 
municipal authorities in England should regulate the 
placing of their orders and their expenditure to coincide 
with the cycles of industrial depression, the working of 
the German system deserves close attention. 
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SOME ELEMENTARY CONSIDERATIONS OF HIGH- 
TENSION SWITCHGEAR. 
BY J. H. 8. 
(Concluded from page 67.) 


Such a wide field being open to the designer in laying 
out high-tension switchgear, it is almost impossible to give 
even a general idea of typical plants, but two designs are 
shown in Figs. 6 and 7, each illustrating a different 
arrangement. Fig. 6 shows switchgear suitable for a small 
generating or sub-station, its chief recommendations being 
its compactness and the utilisation of the apace at command. 
The general design appears correct, inasmuch that all the 
connections are accessible from the front by merely open- 
ing the cell doors—a distinct advantage over some 
designs where slate and stone barriers have to be 
removed before the bus bars can be discon- 
nected from the cell connections. The oil - switch 
operating rods are simple, and if the width of 
the cubicles is made the same as the width of the 
operating panels an ideal arrangement is secured. All the 
four doors shown must be separate, which will enable an 
oil switch or series transformer to be changed or repaired 
with pressure on the 'bus bare, providing the isolating 
switches, A and B, are open. The operating panels can 
either be on the same level as the switchgear cubicles or 
under them as shown. Fig. 7 illustrates the lay-out of a 
large installation with electrically-operated switches and 
duplicate "bus bars. At the first inspection this design 
does not appear to have many points to recommend it, but 
on further inspection many advantages can be pointed out. 
The oil switch is isolated and there is no gear above it. As 
this is the most likely piece of apparatus to fire or aro, it 
will be seen that this is the correct position for an oi 
switch. Also, in many designs of switehgear with duplicate 
‘bus bars the two seta of bars are placed above one another, 
with their respeotive connections running up the wall side 
by side at the back of the 'bus-bar chamber. In the scheme 
shown in Fig. 7 the two sets of bars are entirely separate, 
and it is possible to clean or disconnect the back connec- 
tions, attend to one set of bars, replace insulators, etc., 
whilst the other bars are carrying current. 

As there are so many combinations of high-tension gear, 
descriptions of various types could be continued almost 
indefinitely, and the reader is referred to the various 
technical journals, where different installations are frequently 
described. 

When the designs of the cells and cubicles are con- 
sidered, the choice of materials is partly limited according 
to the locality and site. Concrete, ferro-concrete, brick- 
work, granolithie, slate, and soapstone are all used, either 
together or separate, for switchgear cubicle construction. 
The chief consideration when selecting the constructional 
material is ita fire-resisting qualities, cost, and adaptability. 
For vertical divisions soft brickwork set in cement is an 
ideal material. It can be formed on the job, is easily and 
readily made to any shape and size, and can easily be cut 
for rag bolts, insulators, etc., and plugged for supporting 
tubing. For equal thickness it is as fire resisting as con- 
orete, and, if the work is neatly carried out, brickwork has 
a much better appearance. For horizontal divisions a local 
stone should be used if possible, natural stone being more 
easily cut and formed than artificial stone or concrete, and 
if of selected quality, is equally strong and fire resisting. 
All horizontal stone or concrete slabs should be the same 
thickness as a course of brickwork in order to avoid 
unnecessary cutting, and the vertical walls must be 44 in., 
9 in., or 14 in., so as to use full bricks. 

A very important point, although often neglected, is to 
pack all wall through insulators, or holes in horizontal or 
vertical barriers, tight up to the rod or cable passing 
through them. Asbestos or plaster can be used, and this 
precaution will effectually prevent an arc or flame spreading 
from chamber to chamber. A further necessary precaution 
is to anchor the conductors to a fixed object to prevent the 
rod jamping when an earth or a heavy short-circuit comes 
on the line. All connections must be effectually locked 
either by lock-nuts or set screws to prevent the electrical 
jointe comune apart due to the constant vibration. 

Immediate 


be fitted with keys 


gear. 

If any isolating 
position where the oil switch cannot 
should be provided near these sag oy ae ie gi red . 
and one green. The green lamp to 


y after the various switch and other cubicles 
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are erected and before being made alive, it is necessary to 
obtain and erect in a prominent position suitable name 
plates in order to identify a particular cell or back of a 
cell without the laborious and somewhat dangerous method 
of counting. The practice of counting а cell from one end 
is liable to end fatally if the operator should have his 
attention drawn away aming the counting process, and 

ibly commence work on a live cell or open an isolating 
switch that is carrying current. As a further precaution 
all cubicles within reach should be enclosed by means of 
sheet-iron or expanded metal doors. These doors should 
and the keys kept under the charge 


of the shift engineers, who should be responsible for any 


work or cleaning being undertaken on the high-tension 


switches have to be operated from a 
be seen, two lamps 


alight when the 


ea 


Fic. 6. 


oil switch ia open and the red lamp to be on when the oil 
switch is closed. These lamps can be operated by a small 
relay or switch mechanically worked by the movement of 
the oil-switch plungers. 

Whilst dealing with the subject of precautions, the 
reader's attention is called to the rules and regulations 
recently iseued by the Home Office, the particular regula- 
tions to be borne in mind when scheming out switchgear 
are as follows : 

“The general irap of awitchboards shall, so far 
as reasonably practicable, be such that: All parts which 
may have to be adjusted or handled are readily accessible. 
The course of every conductor may where necessary, 
readily traced. Conductors, not arranged for connection 
to the same syatem, are kept well apart, and can where 
necessary be readily distinguished. All bare conductors 
are so placed or protected as to prevent danger from acoi- 
dental short-circuit. 


Every switchboard having bare conductors normally so 
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exposed that they may be touched shall, if not located in 
an area or areas set apart for the purpose thereof, where 
necessary be suitably fenced or enclosed. All apparatus 
appertaining to a switchboard and requiring handling shall, 
so far as practicable, be so placed or arranged so as to be 
operated from the working platform of the switchboard, 
and all measuring instruments and indicators connected 
therewith shall, so far as practicable, be so placed as to be 
observed from the working platform. If such apparatus 
be worked or observed from any other place, adequate 
precautions shall be taken to prevent danger. 
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7 ft., and а clear width measured from bare conductor of 
not less than 3 ft. Those constructed for high-pressure and 
extra high-pressure switchboards other than operating 
desks or panels working solely at low pressure shall have a 
clear height of not less than 8 ft., and a clear width 
measured from bare conductor of not less than ö ft. біп. 
Bare conductors shall not be exposed on both sides of the 
switchboard passage-way unless either the clear width of 
the passage is in the case of low and medium pressure not 
leas than 4 ft. 6 in., and in the case of high and extra high 
pressure not less than 8 ft., in each case measured between 


Fic. 7. 


At the working platform of every switchboard and in 
every switchboard passage-way, if there be bare conductors 
exposed where live, so that they may be touched, there 
shall be a clear and unobstructed passage of ample width 
and height, with a firm and even floor. Adequate means 
of access, free from danger, shall be provided for every 
switchboard passage-way. Unless bare conductors are 
suitably protected in passage-ways by divisions or screens 
the following provisions shall apply. 


Those constructed for low-pressure (not exceeding 250 | 


volts) and medium -pressure (not exceeding 650 volts) 


bare conductors, or the conductors on one side are £0. 
guarded that they cannot be accidentally touched. 

In every switchboard for high pressure (650 volts to 
5,000 volts) and extra high pressure (exceeding 3,000 volts). 
Every high - pressure and extra high-pressure conductor 
within reach from the working platform, or in any switch 
board passage-way, shall be so placed or protected as 
adequately to prevent danger. The metal cases of all 
instruments working at high or extra high pressure shall be 
either earthed or completely enclosed with insulating 
covers. All metal handles of high or extra high-pressure 


switchboards shall have a clear height of not less than | switches, and where necessary to prevent danger all metal 
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gear for working the switches shall be earthed. When 
work has to be done on any switchboard it must be 
arranged to be carried out without danger, or the board 
must be made dead, or the switchboard must be made dead 


in sections and suitable screws must be provided. 


These regulations come into force on July 1, 1909, except 


as regards such parts as were constructed before July 1, 


1908, and in respect of which they will come into force on 


Jan. 1, 1910. 


The instrument wires and operating leads between 
the high-tension cubicles and the operating panels are 
a frequent source of trouble. These wires are generally 
drawn into tubing, the tubes being buried in a concrete 
floor. Eventually condensation takes place in the tubing 
and the water is carried along the braiding of the wires to 
a disconnecting box, where the fault is discovered after 
causing some amount of damage. A great improvement 
on the conduit system is to have the various wires made 
up as multicore cables, either paper or rubber insulated and 
lead covered. 

After the wiring is complete a thorough test should be 
made to ensure that the proper instruments are connected 
to the intended transformers. It is also necessary to 
very thoroughly trace and test out the synchronising 
connections and main cables to ascertain that phases A, B, 
and C of one machine are connected to phases A, B, and C 
respectively of the other. 


THE SUN AS GENERATOR. 


À solar electric generator, the invention of Mr. George 
H. Cove, of Somerville, Mass, consists of a steel frame- 
work, which is placed where it will receive the direct rays 
of the sun, says the American Electrical Review and 
Western Electrician. Short plugs of a secret metallic com- 
position are set into this framework, which is divided into 
16 12.in. squares, each containing 61 metallic plugs. These 
plugs are set with one end under glass while the sun shines 
оп them. The other ends are exposed to the open air, and 
sheltered from the sun’s rays. The difference in tempera- 
ture uf the two ends of the metallic plugs gererates a 
thermoelectric current, charging a storago battery. If 
the sun goes under a cloud and the voltage drops below 
that of the storage batteries, an automatic circuit b:eaker 
breaks the circuit betwoen the generator and the storage 
batteries. When the aun sets in the evening the circuit is 
automatically broken. Mr. Cove states that in the lighting 
installation he uses 10-volt 16-c.p. tungsten lamps, and that 
the apparatus will store in ono sunny day sufficient current 
to light five 16-c.p lamps for three nights, averaging four 
hours per night for each lamp. 


LONDON COUNTY COUNCIL TRAMWAYS 


ACCOUNTS. 


The Highways Committee presented a report at last 
Tuesday's meeting of the London Conaty Council sub- 
mitting the accounts for the year ended March 31, 1909, in 
connection with the Council’s tramways undertaking. At 
that date the tramways system extended over a total 
length of 1275 street miles, being 855 miles of electric lines 
and 42 miles of horse lines. The whole of the system is 
worked by the Council with the exception of a short length 
of # mile (double line) in Archway-road, Highgate, which 
is worked by the Metropolitan Electric Tramwaye, Limited, 
and a length of about ? mile (double and single lines) in 
Lea Bridge-road, which is worked by the Leyton Urban 
District Council under agreement with the Council. The 
capital expenditure on the undertaking up to March 31, 
1909, amounted to £9,483,561. 18s. 1d., of which 
£1,068,971. 28. 2d. represents expenditure during the year 
1908.9. The total debt repaid up to the same date 
amounted to £1,074,545. 4s. 11d. out of revenue and 
£282,519. 12s. 8d. from the proceeds of sales of horses and 
old materials, etc. The debt outstanding on March 31, 
1909, was £8,126,697. Os. 6d, or, deducting £83,558 for 
the value of eurplus land, £8,043,139. Os. 6d. The Council 


decided on June 23, 1908, subject to the approval of his 


years. 


Majesty’s Treasury, to repay the debt (estimated at about 
£960,000) on the capital, which will be obsolete at 
March 31, 1914, owing to the electrification of horse tram- 
ways, within 15 years from that date. The present 
position with regard to this obsolete capital expenditure 
has accordingly been shown in the accounts for 1908 9. 
The amount of obsolete capital, less proceeds of sales, on 
March 31, 1909, was £1,344,093. 17s. 3d. Deducting the 
debt in respect of such capital repaid out of revenue—viz., 
£302,637. 13s. 5d.—the outstanding debt is £1,041,456. 
5s. lOd. The total receipts from the undertaking during 
the year and tbe working expenses were as follows: 
Electric traction. Horse traction. Total. 


s. d. s. d. £ е, d. 
Total receipta...... 1,572,251 8 7 275,199 1 7 1,847,450 10 2 
Working expenses 896,286 4 7 305,402 0 2 1,201,688 4 9 


50.202 18 7 
(deticiency) 
The undermentioned charges have to be set against the 
surplus on working—namely : 


Surplusonworking 675,965 4 0 645,762 5 5 


s. d. 
Debt charges— interest (gross), £268,132. 11s. 4d. ; 
repayment, £254,968. (6 . ͥ 523,100 17 4 
Income tax, £21,000; less deducted and retained 
from interest on debt, £13,406. 12s. 7d.  ............ 7,595 7 5 
Annual payment to London Street Tramways 
Compay о аери ы 7,078 17 6 
Parliamentary expenses 1,465 19 10 
Deficiency on Drake-buildings (rehousiug obligation) 160 0 1 
559,597 2 2 
Less not interest on cash balances, ets. ............ 1,205 311 
£538,191 18 3 
Leaving a net balance o. . . . £107,570 7 2 


Provision for renewals at the rate of two-thirds of a 
penny for each car mile on the total car mileage run on 
the electric tramways each year amounted for the year 
19089 to £88,785, and the balance remaining of the 


surplus of £107,570—viz., £18,785—has also been trans- 


ferred to the renewals fund towards deficiencies for past 
The committee report that if provision had been 
made on the present approved basis in each of the years of 
electrical working the fund would, with interest accumula- 
tions, have amounted at March 31, 1909, to £285,632 
(after taking expenditure into account), as compared with 
£264,857 on the fund at that date. The shortage at 
March 31, 1909, was, therefore, £20,795. The general 
reserve fund (for the provision for general contingencies) 
which was established last year, and to which the sum of 
£34,634 was transferred at the end of March, 1908, was 
increased during the year 1908 9 to £35,270. 

The total operating expenses for electric traction were 
£896,286. 4s. 7d, including £4,999. 2a. 2d. for special 
charges, or 6'74d. а car mile run, as compared with 6 79d. a 
car mile in 1907.8. The total working expenses in con- 
nection with horse traction amounted to £305,402. Os. 2d. 
or 10:24d. а саг mile run. Considerable loss was sustained 
during the reconstruction of horse lines for electric traction, 
as not only were some of the routes entirely closed, but 
sections of other routes had to be closed, and this dis- 
organised the whole traffic on important through routes. 

Some additional interesting facts were laid before the 
Council by the committee. Thus, the system in operation 
on April 1, 1908, included about 68 miles of electric tram- 
ways, and during the year а further length of about 17 
miles was opened, making а total of about 85 miles. The 
total number of passengers carried and the car miles run 
during the year were as follows: Number of passengers— 
electric traction, 344, 705, 957; horse traction, 68,207,904 ; 
total, 412,913,841. Number of car miles run—electric 
traction, 31,962,784; horse traction, 7,156,688; total, 
39,119,472. Of the total number of passengers 24:22 per 
cent. were carried at 4d. fares, 48 04 per cent. at ld, 
9 29 per cent. at 14d., 9 89 per cent. at 2d., 1:49 per cent 
at 24d, 215 per cent. at 3d., 17 per cent. at 534., and 
'04 per cent. at 4d. The number of exchange tickets 
issued amounted to 4 71 per cent. The average fare per 
passenger on electric traction was 1:07d. as against 1 08d. 
in 1907-8, and on horse traction ‘93d. as against ‘96d. in 
1907.8. The committee point out, however, that the 
average fare per passenger on the whole system was 1'05d., 
the same as in 1907-8. | 
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HIGH-TENSION TRANSMISSION.* 
BY PERCY H. THOMAS. 


In the planning ard carrying out of a large development 
work, the design, construction, and operation are properly 
functions of the engineer. But over and beyond these, 
the engineer has another important function, one tbat is in 
many ways more difficult than actual design and construc- 
tion; for he must furnish the information or data upon 
which will be based the decision ав to whether a particular 
work is a wise one. Here is involved the necessity of 
predieting construction cost, operating cost, returns, and 
general feasibility. 

Broadly speaking, there is only a certain amount of 
capital available in à community for new worka, and, from 
the point of view of the publie, of the various possible 
projects only those that will be of the greatest general 
utility should be undertaken. In such cases its utility to 
the community is usually pretty well measured by the 
returns in the form of interest and dividends that a given 
work can earn. This measure is naturally not an ideal 
one, but is the only practical substitute, and is in the long 
run quite, satisfactory. It is thus important that tho 
engineer give an accurate estimate as to the earning power 
of any project that may be under consideration, for other- 
wise it may be undertaken with the initial expectation of 
& certain return and the actual trial prove the undertaking 
a losing one. Thus the responsibility of the engineer is 
very great, for the expenditure of the capital of the com. 
munity, which is its wealth, is determined largely by his 
estimates of the probable costs and returns; and if these 
estimates are uniformly bad, the community will be to 
that extent impoverished. A bad engineering mistake 
may be as much of a real calamity as a great fire. While 
the engineer usually supplies the data on which new works 
are determined upon, he is not usually the person who 
makes the actual decision as to the particular work for 
which capital shall be used. This decision is usually made 
by the financier or the representative of the capitalist ; for 
as a matter of actual experience the best of engineers 
occasionally make mistakes, and many engineers are biassed. 
The wise capitalist, therefore, usually prefers to reserve for 
himself the judgment of the more general and indefinite 
factors which are oftentimes of more ultimate importance 
in the success of a project than the construction cost and 
operating expenses. Such general factora would be the 
probable growth of population, where this element is 
important, the probability of legislative limitations, the 
competition of hostile rivals, and even the probable extent 
of the actual demand for the work undertaken. 

The capitalist is usually in a difficult position on account 
of the large degree of uncertainty that surrounds most 
projected work. If he knew, or if his engineer could tell 
him with certainty what the result of any undertaking 
would be, there would be little difficulty in deciding what 
work to undertake. Experience bas shown, however, that 
it is difficult to foretell the outcome. There often occur 
unforeseen contingencies and items of expense ; estimates 
of cost often fall short of actual requirements; with the 
result that many projects that were undertaken with the 
expectation of satisfactory returns have proved disappoint- 
ing. While, in the nature of things, a good deal of this 
uncertainty is unavoidable, yet it is unfortunately true that 
often engineers fall far short of their duty in making too 
favourable a report on a project that they investigate, In 
doing such work it should be the clear and constant aim of 
every conscientious engineer to foresee as many as possible 
of the dangers and disadvantages of the projects on which 
he reports, and not to paint the prospects more brightly 
than the circumstances really justify. 

My plan ia to discuss, of necessity briefly, the principal 
questions that will have to be considered by the electrical 
engineer in connection with a specific high-tension trans- 
mission project which may come to him. This discussion 
will come under three heads, the consideration of the general 
factors governing. First, the feasibility of the project; 
secondly, the earning power; and, thirdly, the actual 
design of an adequate plant. 


* Paper read at a meeting of the Schenectady Section, American 
Institute of Electrica] Engineere. 


Feasibility.—The question of feasibility, strictly speaking, 
rarely arises except in very large work, since almost any 
plant can be constructed if the coat be not limited. _ There 
are, however, a number of conditions which virtually 
render some projects unfeasible. For example, in a 
hydraulic plant where only a very small head is avail- 
able, it will sometimes happen that the variations of 
water-level above and below the dam will be so great that it 
is not practical to get an actual setting of the turbines where 
there will at all times be а sufficient head for operation. 
Large dams, and especially high ones, require good firm 
foundations, rock being preferred. Sometimes rock founda- 
tions cannot be obtained and the dam becomes impracticable, 
not only on account of the danger of sinking, but also on 
account of the difficulty of making the dam watertight. 
A leaky dam not only wastes water, but is liable to become 
undermined. Again, in some places relatively far north 
the effect of ice in winter would make the power 
unreliable. Some streams giving a good flow of water 
most of the time occasionally go practically dry. 
Since a system must usually undertake to supply reliable 
and continuous power, such a condition would make 
& project unfeasible. High cost can render any project, 
however satisfactory otherwise, unfeasible. There are few 
conditions except length that limit the feasibility of elec- 
trical transmission. These limiting conditions might be : 
very rough and inaccessible localities ; localities subject to 
snow slides or land slides; and those favouring the rapid 
growth of tropical jungles—all these might be classed as 
impracticable. Small amounts of power cannot be trans- 
mitted to long distances economically except to mining 
camps and such places, where a very high price can be 
obtained for the power. Of course, also, a particular 
project may be unfeasible at a particular time because 
money to finance it cannot be obtained or because the 
returns will not be sufficient. 

Earning Power.— The determination of the earning 
power of a projected plant is one of the most uncertain 
and unsatisfactory tasks that an engineer has to undertake. 
In the first place, it is very difficult to foresee jast how 
much power can be sold in a given community. If it is a 
residential district that is to be lighted, there is not only 
the question of the presence or probability of gas competi- 
tion, but also the temperament and habits of the people to 
estimate. If the community be & manufacturing one, it 
must be estimated how many manufacturers can be 
persuaded to recognise an advantage that may actually 
exist for them in the use of electric power. Then, again, 
the question remains as to the future growth of this par- 
ticular community, whether it will be important or whether 
some discovery of new supplies elsewhere or a new railroad 
connection favouring sume other place may not cause its 
decline. Once the plant is installed it is usually too late to 
transfer it any where else to follow а removing demand, so that 
probable future conditions must be considered and allowed 
for in the estimates. Fortunately, communities change 
slowly and important movements are seen some distance 
ahead. The phenomenon of temporary growth and proe- 
perity followed by decline often occurs in mining com- 
munities; here great caution must be observed in 
estimating future earnings. Sometimes large plants are 
constiucted at sources of cheap power with the expectation 
that users of power will be attracted to the neighbourhood, 
although none is there when the project is determined 
upon. This is a particularly precarious undertaking, as 
users of power are extremely conservative. Even at 
Niagara Falls, it was a long time before many industries 
were found to utilise the offered power. During recent 
years, however, there has been no trouble on the part of 
the original Niagara Falls Power Company in disposing of 
its large capacity. Again, what appears to be a good 
market at profitable prices may be turned into a losing one 
by a change in the cost of competing power, as by the 
discovery of oil fuel in the vicinity, or the building of a 
larger, more modern, and more efficient competing plant by 
hostile capitalists. On the other hand, all influences are 
not unfavourable; for most communities grow, and there 
are almost always many cases where electric power will be 
used regardless of other forms of power offered. And, 
too, new uses often arise not initially foreseen, All of 
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these factors tend to protect and insure the ultimate 
success of a plant. 

Cost.—The estimate of cost is usually arrived at roughly 
by & comparison with the cost of other similar plante, and 
more closely by making a careful design and estimating 
the cost of the individual items. The treatment of this 
subject will be omitted from this lecture so that fuller 
consideration can be given to the principles of design, 
which is, of course, one element in the determination of 
cost. 

Underlying Principles of Design.—It is not my object 
to discuss the details of structures of apparatus such as 
transformers and switches, but to call attention to the 
most important principles governing the selection of the 
individual pieces of apparatus that shall combine to produce 
a coherent and harmonious whole. It is much more 
important that the various elements used shall be adapted 
to co-operate with one another, and to the specific purpose 
they are to serve, than that they should be of the most 
efficient or of the moat highly developed form. I shall 
further limit this paper to the consideration of the high- 
tension portion of the system. 

The Line.—The economy of a line is to be judged, not by 
its electrical efficiency primarily, but by the amount of 
annual charge that it makes upon the receipts of the 
system. When the plant is actually constructed and the 
capital expended, the net earning power of the investment 
is the total income less the total expenditures. In this 
statement account must be taken of all contingencies 
occurring over a number of years, so that any one year's 
statement is comparable with that of another—that is, 
maintenance must be regularly charged and depreciation 
allowed each year on all apparatus which has a limited life 
and will ultimately be replaced. Otherwise, a very heavy 
charge must be made during some one year while other 
years make too favourable a showing. In computing line 
losses, an appropriate full account must be taken of the 
load factor of the plant and of all other conditions affecting 
the total losses. The amount deducted as annual line 
expense from the gross plant income is made up largely 
of factors that are constant, regardless of the actual 
amount of power transmitted by the line. These factors 
are, for example, the interest on the capital actually 
expended in the line, the percentage of this amount allowed 
for maintenance each year and the further percentage 
allowed for depreciation, and certain smaller items, such as 
taxes and a portion of the administration expenses, 
as well as the largest part of the labour of linemen 
and inspectors. There are also some expenses pro- 
portional to the amount of power transmitted, whicb, 
however, do not amount to very much in & high-tension 
line. It is clear, as well that since there is a certain 
amount of power lost in the lines that by putting in more 
copper this loss would be reduced. The lost power, if 
available, could presumably be sold at the same price as the 
rest of the power, so that, broadly speaking, the most 
economical line will be the one which is so laid out 
that an increase in the amount of copper would cost 
more in interest, eto, tban the increased power could 
be sold for, and at the same time that a decrease in the 
amount of copper would reduce the interest charges 


a less amount than the added power loss would 


reduce the income. This is called Kelvin's law. This 
condition is found when the annual interest charge on 
the line copper is equal to the value of the lost power. 
But the practical determination of this condition is a 
difficult matter, as the plant is not operated at a given load 
at all times. The maximum number of kilowatts is lost at 
the time of maximum load, and as the load goes down the 
loss is less in absolute value. Thus the total amount of 
actual power that is lost will be determined by the average 
lose, not by the maximum loss. Again, if the loss be 
reduced and the power saved be sold, it will be necessary 
to have larger apparatus at the receiving station, which 
will increase the cost and investment charges somewhat. 
Farthermore, the full amount of the saved power cannot 
be sold for the full 24 hours. The interest charges on the 
copper investment are, of course, independent of the actual 
load on the line. As a result of these conditions it will 
usually be wise to interpret Kelvin's law conservatively— 


that is, to make the investment in copper as small as 
possible without clearly involving a loss of power which 
could in all probability be sold profitably. In such a case 
it is important to consider the possibility of a future 
increase in the plant capacity. By these considerations 
the expenditure in copper required for a given case may 
be determined. 

The next question, considering the electrical charac- 
teristics, is the regulation of the line—that is, the voltage 
variation at the receiving end with different load conditions. 
A system in which the load voltage varies greatly from 
time to time is unsatisfactory for most purposes, and in 
commercial service is not generally acceptable. Thus it is 
necessary that the voltage drop in the line be not very 
great. But this drop is not the only loss of voltage 
between the generator aud the load; the step-up trans- 
formers and the step down transformers, as well as the 
secondary apparatus and distributing lines, all add to the 
total. There will be naturally from 5 to 10 per cent. 
drop at full load in the various parts exclusive of the 
transmission line, so that there will be naturally a 
very considerable total drop in any actual system. 
For the types of load seusitive to voltage changes 
there is often used some sort of feeder regulator which 
alters the voltage of a particular circuit to keep it 
constant regardless of the line voltage. These regulators 
are somewhat costly, cause additional losses, and introduce 
an element of uncertainty into the operation of the system, 
and are thus undesirable. The greater the range of 
voltage to be corrected the larger the capacity that must 
be provided in the regulating apparatus. All things con- 
sidered, then, the variation of voltage should be made as 
small as is practicable, and as the line drop is the largest 
item in this drop it must be kept small. The actual most 
suitable values must vary with different cases, but usually 
the line drop should be kept below 10 percent In long 
lines it is difficult to keep down this drop and larger values 
may be used. Where important receiving apparatus is 
connected at or near both ends of the line, the voltage 
variations are more difficult to control and the drop should 
be less than usual. 1 

The calculation of inductive drop is an interesting 
problem, and usually it is not very difficult. In lines where 
the capacity current is not high—that is, in short lines 
with relatively heavy load—the problem is similar to that of 
calculating the drop of voltage produced by any current 
flowing in a conductor having resistance and reactance. In 
other cases where the capacity current is considerable the 
results given by this method are not sufficiently accurate, 
for there flows tbrough the line and in the generator not 
only the load current, which will usually be lagging, but 
there also flows at the same time the line charging current. 
This current has a value of zero at the receiving end of the 
line, but it becomes gradually greater towards the generator, 
and until there it is equal to the total capacity current of 
the whole line. Thus it is clear that there is in such a 
line no single value of current by which to calculate the 
drop. However, a sufficiently accurate determination of 
the drop can be obtained for all but the longest lines by 
assuming one half of the line capacity connected as a 
condenser across the line at the generator and the other 
half at the other end. With this assumption the current 
in the line is the same at all pointe, and the drop calcula- 
tion can easily be made. This is not the only method of 
approximation, but it isa good one. If preferred, the total 
capacity of the line can be considered to be concentrated at 
the centre. The numerical results will be about the same 
in the two cases. In making these calcalations, it ia 
important to remember that the charging current is not in 
phase with the load current, and these currente must be 
combined in the usual manner for currente not in phase. 
Since the line charging currenta tend to balance the lagging 
component of the load current, it is helpful in raising the 
power factor at the generator and thus reducing its losses 
and its cost. 

So far the calculation has been assumed to be for a 
single-phase circuit, while all commercial circuits are three- 
phase circuits. A convenient rule for calculating the drop 
in three-phase lines is as follows: the percentage line drop 
and percentage energy line loss of a three phase transmission 
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circuit will be the same as the same percentage quantities 
calculated for a single-phase line transmitting one-half of 
the amount of power over two wires of the same size and 
with the same spacing as any pair of the three-phase wires. 
This assumes the three line wires to be arranged approxi- 
mately at the apexes of an equilateral triangle. 

The matters of copper loss and regulation are very 
closely linked to the voltage of transmission. The trans- 
mission voltage ahould be taken as the highest that can be 
used without too greatly increasing the cost of the 
atep-up transformers, the high-tension switches, and the 
line construction. The additional cost of buildings and 
line outlets due to very high tension also becomes an 
important item with short distances. It is, of course, true 
that the line losses and the line drop are reduced in pro- 
portion to the square of the line voltage, so the advantage 
of the high voltage is great. If the voltage be raised ao 
bigh that the cost of copper becomes much less than the 
cost of the rest of the line, the extra cost of the insulators, 
poles, etc., due to increased voltage, will much more than 
balance the saving in copper. Furthermore, it is some- 

so high а voltage that the 
copper will be too small to 

a matter of fact, lines are 


of 
As 


economical size 
t be safely used. 


. 1usually designed by working out the loss, the line drop, 


‘the cost of copper, and the cost of other parts of the trans- 
mission line for a given set of assumptions as to voltage 
and size of wire, and then finding the etlect of varying one 
or the other element tried to see if a better condition can 
be found. An experienced engineer can reach conclusions 
very quickly, while a less experienced man might reach the 
same result only after many trials. The size of wires 
actually used range from No. 4 or No. 5 up to No. 0000, 
and tbe pressures up to 50,000 or 60,000 volta for distances 
from 50 miles up, and as much higher voltages for longer 
distances as the engineer dares to use. At the present 
time the 100,000 volts is about as high a pressure as can 
be safely undertaken. 

Al power transmission in America, leaving out of 
account the use of 15 cycles for railway work, will be at 
either 60 or 25 cycles. The great majority of plants now 
in operation are at 60 cycles. For small and moderate 
size plants giving miscellaneous service this is without 
doubt the better frequency of the two. "The advantage of 
this frequency is that it is wholly satisfactory for arc and 
ineandescent lamps, while 25 cycles is not at all adapted 
to arc lamps, and, not generally satisfactory for incan- 
descent lamps. The are light load can, however, be 
carried satisfactorily from mercury rectifiers, at least as 
far as outdoor lighting is concerned, but no general 
solution of the difficulty with incandescent lamps is 
so far available. On the other hand, in making large 
motors it is of great advantage to have 25 cycles. For 
transformers 60 cycles is to be preferred. The trans- 
mission line drop will be much greater on long distances 
with 60 cycles than with 25. This fact will be almost 
a determining factor in long transmission. Again, many 
plants have to transmit power to actually existing 60-cycle 
plants, and must either thus transmit at 60 cycles or 
transform for these installations. This condition may 
determine the choice of frequency. It will usually be 
clear in any given case which frequency is the best one 
for a particular plant. With the frequency, size of copper, 
and voltage chosen, the electrical features of the line are 
practically determined. The problem then becomes one of 
a more or less mechanical nature—that is, the insulating 
and supporting of these conductors under the actual con- 
ditions in which they must serve. This problem is double. 
First, there is the insulation of the line wires; secondly, 
their mechanical support against the strain of the wind 
and the weight of snow and ice. The latter aspect will 
be considered first. The controlling factors here are cost 
and reliability. 

The oldest pole lines followed the telegraph practice, 
and used wooden poles and wooden cross-arms supporting 
the wires from insulators on wooden pins. This method 
had and still has the advantage of relatively low first 
cost, flexibility, convenient accessibility of materials (this 
last consideration has now largely disappeared in most 
localities in the United States), and extreme readiness of 


construction. The wooden pole line has, however, the 
disadvantages of unsatisfactory mechanical reliability and 
rapid deterioration. As usually installed, the poles rot 
quickly, are easily broken by unusual strains, are readily 
burned off, and are not at all uniform in their mechanical 
characteristics. Furthermore, there was much trouble in 
the early days—in fact, until the present time—with the 
burning of poles and cross-arms and pins by current 
leaking over the insulators or passing through broken 
insulators. These things rendered it very difficult to main- 
tain continuous service, and engineers tried to find some 
means to improve the mechanical reliability of the lire. 
The natural method was the substitution of steel poles or 
towers for the wooden poles. At the same time the crcss- 
arms and insulators were made of metal to prevent the 
burning that had been found so troublesome with the 
wooden parts. This was а radical change in construction, 
but was quickly accepted by engineers. The result of the 
use of steel construction is a gain in mechanical features, 
but an increase in the danger of shutdown of the plant 
from lightning and such disturbances and from broken 
insulators. With the old wooden structures, when an 
insulator was broken or lightning jumped around it there 
remained the insulation of the wood to protect the line; 
the wood burned off often, but not always, and the line 
frequently was not shut down. Nor was the generator 
completely short-circuited by such an accident. On tke 
other hand, with pins dead grounded through the support 
ing structure, every failure at the insulator is a low- 
resistance short-circuit on the line, and all the harmful 
results that follow such a short-circuit happen each time 
that a disturbance occurs on the system. Again, those 
lightning or other static disturbances which are not of 
maximum severity do not as often cause a break at the 
insulator when it is mounted on a wooden pin and a 
wooden cross-arm. Thus there are advantages and dis- 
advantages with either steel or wooden pole lines. Usually 
steel poles are preferred for large important lines, while wcod 
is still often used in less important planta or in localities 
where it is plentiful and deterioration not rapid. In mcst 
parts of America at the present time it is difficult to obtain 
gocd wooden poles in large quantities at a reasonable price. 
Poles are occasionally constructed of reinforced concrete, 
but while they are permanent, strong, and flexible they are 
expensive. It is sometimes possible to lessen the severity 
of short circuits due to grounds on metal.pole lines by 
grounding the middle point of the high-tension circuit 
through а resistance. For then, when only one ground at 
atime occurs on the system, the current following th's 
ground must pass through the resistance, and thus be 
limited in its severity. Line insulators are chosen to give 
an especially large margin of safety with the metal 
structures. 

The fact that metal or steel poles cost many times as 
much as wooden poles means that fewer must be used, or 
the line costs would be prohibitive. Fortunately, steel 
poles, or towers as they have turned out to be, can readily 
be made very much stronger than wooden poles, and the 
use of long spans between towers reduces the number 
necessary. The limit of the Jength of span that can be 
used with steel towers is determined largely by tke 
mechanical strength of thy conductors, which will rupture 
if the span is too long. ‘The heaviest strain on a 
wire is caused by an accumulation of ice. This is 
an unfortunate condition, for the occurrence of such 
thick ice or snow layers is a rare occurrence at any one 
point, so that the expense of the line may be greatly 
increased to provide for this exceptional condition when 1t 
will probably never occur. In calculating actual line 
structures it 1s customary, however, to assume a consider- 
able thickness of ісе on conductors. This ice layer may 
weigh much more than the wire itself. But the ice 
situation is still further complicated by the presence of 
wind. А considerable strain is added on the suspended 
conductor by the wind, which tends to deflect it. When 
wind and ice come together the strain is, of course, wuch 
increased This condition may easily occur, though as a 
matter of actual fact it is seldum seem. There is a great 
deal of variation in the margin of safety used by engineers 
in tbis matter of ice-and wind, since tbere is no way but 
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pure assumption of arriving at what the maximum condi- 
tion will be in any given case. Some engineers take 0:5 in. 
of ice on the conductors all the way round as the worst 
condition, while actual instances of ice more than twice as 
thick have been observed. There is also a considerable 
variation in the maximum wind velocity, values from 
40 to 75 miles an hour being used. As the wind pressure 
varies as the square of the velocity, roughly, this variation 
in velocity means a much greater variation in actual 
pressure. A velocity of 70 miles an hour corresponds to 
about 20 lb. pressure per square foot on a flat surface. It 
has been found by experiment that the pressure on a 
cylindrical surface is only from one-half to five-eighths as 
much as on a flat surface. But the conductor is not the 
only part of the structure that must support those strains, 
The towers must stand the dead weight of the conductor 
with its weight of ice and the wind strain. They must 
withstand this strain in any direction that it can be 
applied. It must further support the strain due to the 
breaking or the melting off of one or more of the conductors 
at any point. Such an accident brings a severe strain on the 
tower, tending to twist it when only oneor two wires of three 
are broken or to pull it down in the direction of the line when 
all are broken. It is relatively easy to get the necessary 
mechanical strength in thesteel structures, but often in details 
the design or construction may be found inadequate. For 
example, the strains just spoken of are applied at three or 
six points on the structure according as it carries a single 
or a double line, and there may not be sufficient strength 
to bear the strains locally at these points. Furthermore, 
twisting strains are not easily provided for in some types 
of tower structures. In addition to the matter of the 
strength of towere, there follows the necessity of so firmly 
setting them in the ground that they will not be upset by 
the various strains to which they are subjected. With the 
old wooden poles the spans were much less, and a pole well 
set in firm earth was stable enough to stand any load 
without coming out of the ground. But with towers which 
have many times as much strain to support no such hold 
on the earth will serve to keep them iu position. Either 
foundations must be put several feet down in the earth or 
heavy foundations used, holding by dead weight, or the 
structures must be guyed to prevent overturning. 
Insulators must, of course, be strong enough to support the 
mechanical strains, but as each line wire has its own 
insulator it is feasible to get sufficient strength here even 
though porcelain is not mechanically well adapted for this 
purpose. 


There are many special problems and difficult details of 
line construction that might be discussed, but the main 
considerations of the mechanical structure of the line have 
been considered. 


The forcing of current to remain on the line is one of the 
very troublesome high-tension problems. The insulator 
must first of all hold normal potential and all the unusual 
voltage variations, static or other sort, up and down. So 
much is not particularly difficult to secure, and does not 
usually mean more than two or possibly two and one-half 
times normal potential. But there remains the question of 
lightning with several times normal potential applied 
locally to the line with the generator voltage ready to follow 
any break to ground. This darger and the danger of 
mechanical failure in the line are the two most important 
threats of interference of operation. The danger of light- 
ning may to advantage be a little more fully discussed. 

Lightning affects not only the line itself, but also the 
apparatus connected to the line, such as the step-up and 
step-down transformers. The latter are protected by some 
one or more of a number of commercial types of arrester 
which are suitable to discharge static disturbances freely 
to ground, and, at the same time, to suppress the flow of 
current from the generator. This apparatus is now fairly 
well understood. The effect of a lightning disturbance on 
the line proper is somewhat different from that on the 
terminal apparatus. For the purpose of illustration the 
line may be considered a long, narrow trough with high 
sides partly filled with water. A lightning stroke may 
then be taken as the dropping of a large quantity of water 
upon the trough at some particular point, which then over- 

flows at this point, the surplus being spilled over on the 
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earth. In view of the fact, however, that the trough has 
high sides a certain portion of the water will be retained, 
and this portion will spread in both directions and send 
two waves along the line. If these waves find any 
weak spots in the trough they will cause a spillover. 
Similarly with the direct lightning stroke. The water 
or the electric waves passing along will finally come 
to the end of the trough, where they will be 
reflected and sent backwards into the line At 
this point of reflection the height of the wave will 
be doubled momentarily, thus tending to cause a spillover 
at this point. The reflected wave will gradually dissipate 
itself and the excess water be distributed along the trough. 
When the line or trough divides into two parts, the wave 
will likewise divide into two waves which will have but 
half the height of the original—that is, a divided line tends 
to reduce the severity of the wave. Thus every lightning 
stroke reaching a line wire will cause a violent discharge to 
ground at this point, and will likewise send waves of 
“static current” through the line in both directione, which 
will traverse and spread over the whole system, being 
reflected at the ends of lines with the production of 
double the potential of the wave at the moment and 
at the point of reflection, and gradually becoming 
dissipated and uniformly distributed over the system. 
It is these waves when actually reaching the ends 
of the lines and the terminal apparatus that are 
discharged by the station lightning arresters. But 
a line may be affected by electromagnetic or electro- 
static induction from a lightning discharge which does not 
actually reach the line. This effect is similar to the effect 
on the trough of water produced by a gradual raising or 
lowering followed by a sudden lowering or raising the level 
of the trough at some point. This may cause a spillover 
and will cause the production of travelling waves as in the 
other case. It is clear that the absolute protection of a 
transmission line from lightning is difficult. The best 
available method at the present time is the use of overhead 
ground wires, whicb, if properly grounded at very frequent 
intervals and well spaced from the transmission wires, will 


shield the line from direct stroke and to some extent from 


inductive action. Similarly, a roof over the trough of 
water would protect it from a discharge that would other- 
wise cause a spillover. 


THE ELECTRIC LIGHTING ACTS (AMENDMENT) 
BILL. 


Committee Stage Passed. 


This Bill was considered by a Standing Committee of 
the House of Commons, and disposed of on Tuesday. Sir 
F. A. Channing presided over the committee. The Bill is 
a Government measure, and was in the charge of Mr. H. J. 
Tennant, parliamentary eecretary to the Board of Trade. 

On Clause 5, which deals with the supply of electricity 
to railways, tramways, and canals partly outside the area 
of supply of the authorised distributor for the purpose of 
haulage or traction, an amendment was moved to add 
words giving the same privileges to a dock company, but 
this was negatived. Another amendment, to omit a sub- 
section of the same clause under which power is given to 
the Board of Trade by provisional order to authorise any 
local authority, company, or person to supply electricity 
to be used for purposes incidental to the working or 
lighting of the railway, tramway, or canal, was likewise 
negatived. Mr. Tennant, in opposing the proposal, said it 
would obviously be to the convenience of a railway or 
canal company to be able to take its supply of electricity 
from the one source, and he did not think it was a reason- 
able thing to ask that à company which got its electrical 
power from one source for haulage purposes should be 
obliged to go elsewhere for a supply for its workshops. 

An amendment was moved to strike out certain words 
inserted in Clause 16 in the House of Lords, which 
prohibited local authorities who own electrical uuder- 
takings from supplying lamps, meters, and other fittings 
except through a contractor. Mr. Tennant said the clause, 
as it was originally introduced, was intended to embody in 
this Bill à model or standard clause. He stated that 75 
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local authorities, including all the London boroughs, | THE SUCHOSTAWER STUD SYSTEM OF ELECTRIC 


possessed this power of supp ing fittings, and the 
Government proposed in this il to give all local autho- 
rities in future similar powers. They considered that the 
amendment introduced by the House of Lords was a very 
unfortunate one. It prejudiced the supply of electrical 
fittings by local authorities for all time; even if a Select 
Committee were disposed to grant these powers, they would 
not be able to do so. He, therefore, accepted the amend- 
ment, but the committee must realise that the Government 
might have some difficulty, and it would be their duty to 
uy and negotiate the matter. Mr. R. D. Holt said that 
what they to fear was that the municipalities would 
turn their trading powers into monopolies, as they were 
now doing in regard to electric power. If the local autho- 
rities wanted to have municipal trading extended, they 
must be ready to face competition. The amendment was 

to, and subsequently the words conferring power on 
the local authorities to supply meters were struck out. 

On the motion of Mr. Tennant the following new clause 
was inserted: Money borrowed under the Electric 
Lighting Acts shall not be reckoned as part of the total 
debt of a local authority for the purpose of any limitation 
on borrowing under the enactments relating to borrowing 
by the local authority.” Mr. Tennant also proposed a new 
clause empowering the Board of Trade to make returns to 
Parliament giving particulars of their auditors’ reporta on 
the accounts of electrical undertakings, and the action 
taken thereon. The auditore, he said, were at present 
quite powerless, and they could only make representations, 
which might or might not be carried out by the company. 
The clause was agreed to, and the Bill as amended was 
ordered to be reported to the House for second reading. 


MUNICIPAL ELECTRICAL SUPPLY. 


To some extent the report of the West Ham Corporation 
electricity supply department serves as an instructive com- 
mentary on the Electric Lighting Acts (Amendment) Bill, 
discussed elsewhere. Certainly the report is favourable 
enough, with its credit balance of £3,900 placed to reserve. 
But it shows the wisdom of generating in bulk. The 
increase of revenue, amounting to £8,500, as compared 
with last year, is due to the fact that the power disposed 
of increased from four million to eight million units. Four 
years ago there was a loss of £740, now there is a surplus 
of £3,900, notwithstanding the fact that the average charge 
to consumers is now ld., as against nearly 24d. in 1905, 
while the charge for power has been reduced to one-third. 
The greater bulk supplied has reduced the cost of production 
from nearly 11d. per unit to 4d. All is in favour of large bulk 
production and redaction of charges as low as possible, 
within reason, in order to encourage consumption. The 
following details as regards revenue and expenditure are 
worthy of careful study. ` 

The total expenditure amounted to £39,123, as com- 
pared with £39,526 for the previous year, and at the same 
time over four million units more have been sold. The 
total cost per unit is 52d., a reduction of nearly 334 per 
cent. upon the previous year, and it is about the second 
lowest in the whole country. As regards the revenue 
account, the most noticeable item is the reduction in the 
receipts from private lighting, which are only £22,784, as 
compared with £23,996 for the previous year. There is an 
increase in revenue from power to the extent of nearly 
£8,200. 

À comparative summary of the results of the under- 
taking in 1905 and for the past two years is shown in the 
following table: 


чие, ee 


Е 1905 1908 1909 
Maximum load, kilowatts............ 2,600 5, 500 6,100 
Number of consumers ............... 1,978 2,245 
Units sold— private lighting 1,815,000 | 2,123,000 | 1,929,000 
Units sold—power ..................... 500.000 | 4,161,000 | 8,190,0C0 
Capital expended ..................... 518,300 2419, 500 | £438, 600 
Average price charged—light ...... 5 66d. 2:584. 272d. 
Average price charged—power...... 1:65d. 0:694. 0:594. 
Total working cost... . . 1:254, 0:724. 0:524. 


TRACTION. 


We have already described the system of surface-contact 
traction patented by Mr. David Suchostawer (Electrical 
Engineer, May 8, 1908), and in previous remarks respecting 
this invention we hate drawn attention to ite salient 
features, besides enumerating the advantages laid claim to 
by the inventor and the tramway experta who have helped 
him to develop his ides, and to make it practical. The 
chief point claimed in favour of thie system is the entire 
absence of live studs under ordinary conditions of use. 
This has always been the difficulty with surface-contact 
systems, and notwithstanding that this difficulty is being 
gradually eliminated, and that the means of detecting live 
studs after the car has passed over them are nearing perfec- 
tion, it will always remain a ground of mistrust with the 


public until they are convinced that a system has been 
evolved in which it is inherently impossible for a stud to 
remain alive after use. Recent trial runs have shown that 
in the Suchostawer system this claim has been carried out 
to a remarkable extent, and at a demonstration given 
on Saturday last at the company's experimental track 
at Southall this claim was still further proved. The stud 
is worked by magnetic attraction from the car, where a 
large electromagnet placed underneath is excited by a 
current of about 25 amperes from a battery of accumulators. 
The accumulators are connected so that the working current 
both excites the magnet and keeps the accumulators 
charged when the car is running, hence they are always 
ready for use directly the working current is cut off. The 
electromagnet runs along the whole length of the car at 
some distance above the street level. One pole runs along 
the centre while the other surrounds itasaring. Partly 
in and partly underneath the central pole is suspended a 
flexible iron-wire skate, designed so that the contact 
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portions can easily carry the whole working current. The 
skate is magnetic and flexible, so that it can remain out 
the way until required, and then be attracted down to 
the stud. 


Fig. 1 shows the general arrangement of the car and the 
stude in the street. Fig. 2 is a cross-section of the electro- 
magnet and skate at any part of this excepting the extreme 
ends. Various forms of skate have been devised for different 
tier conditions, but the one shown is typical of the 
principle of all. Suppose that the magnet is over a stud 
and that the magnet is excited by allowing the current to 
flow through it. The inner pole will try to push the skate 
outwards, and it will be attracted by the iron stud so that 
it will come into contact with this. As the stud becomes 
magnetic it will attract the soft iron plunger (Fig. 3), and 
as tbis is free to move it will move up as far as it can go. 
The plunger fits loosely on a brass stem, and is protected on 
the cutside by an insulating sleeve. At the bottom of the 
brass stem are pivoted the elbows of two brass elbow arms, 
the shorter arm pivoting on the iron plunger while the 
longer is free and is faced with a carbon contact piece. 
This is so arranged that when the plunger is at its highest 
point, nearly touching the lower side of the stud, the 
carbon contacts are pressed on the opposite sides of a lug 
screwed on to the live wire. This permits of accurate 
adjustment and removal, if necessary, without disturbing 
the live wire, which is laid in an earthenware trough filled 
with bitumen, and is only exposed at the lugs. "The joints 
are made very loose to avoid jamming. To prevent them 
from carrying a current of any size, a flexible wire is con- 
nected between the carbon ends of the arms and the brass 
stem. The skate is also insulated electrically from the 
magnet and is connected to the motor system, so that, 
when it is in contact with the stud, current passes from the 
live wire to the motor through the stud and skate, and 
only meets two uncertain contacts—at the lugs and the 
stud surface. 

The studs are set at a distance of about 6 ft, and the 
skate is nearly twice this length. Suppose that the car i: 
drawing current from one stud and is moving forward, 
just coming into contact with another, the centre pole 
magnetises skate and stud, brings them into contact, 
draws up the plunger, and thus brings the arms in contact 
with the live wire. At the same time the outer poles 
maguetise the iron frame of the stud box (Figs 5 and 4), 
thus making a nearly complete magnetic circuit, which 
increases the magnetisation of the plunger, and hence the 
force drawing it up. It will be noted that the actual elec- 
trical contact between the car and live wire takes place at 
the wire in this case, but, as current is then flowing by the 
back stud, there should not be mach sparking. But this 
still leaves much to be desired. The car continues to move 
forward until the skate leaves the back stud, when contact 
is broken at the stud surface this time and, аз before, 
sparking is not serious, as current is now passing by the 
front stud. The former magnetising force not only goes, 
but the outer ring exerts an opposite effect, which tenda 
to destroy the former magnetisation and to repel the 
plunger from the stud, thus assisting its weight to 
make it fall. Hence the plunger falla with a sharp click, 
the arms spring sharply away from the live wire, and, as 
the circuit is already broken, there can be no flame. 
When the break occurs, if the track is solidly laid so 
that the plunger remains vertical, it is nearly impossible, 
owing to its easy working, for the mechanism to jamb and 
thus for the arms to remain in contact with the live 
wire. At the back of the car a metal brush is 
hung a foot or so behind the skate, so that it will 
just touch the studs after the skate has left them. 
This brush is connected to an electric bell on the car, 
which will ring if any current passes through the brush as 
а consequence of its touching a live stud. Thus a live stud 
is immediately indicated, and it can be as easily removed 
and replaced. A reference to Fig. 3 will show that the 
movable frame rests on the fixed frame along a machined 
edge. When this is covered with thick grease an almost 
perfectly watertight joint is made, and yet the movable 
frame can be taken out at once even if alive. As the occur- 
rence would be extremely rare, the car would be stopped 
and a sound stud inserted. It will be seen from Fig. 1 


that the total depth of the stud boxes is little more than 
that of the rails, so that this system can be used wherever 
rails can be laid. The stud boxes are held firmly in place 
by the tiebars and forms a part of the road surface, being 
at least as resistant and lasting as any other portion. On 
the track at Southall more than 30 miles were run at all 
speeds up to 15 miles per hour during a recent special trial. 
As the studs occur at every 6 ft., it will be seen that over 
26,000 studs were passed without any sign of either a live 
or а dead stud, and this on a roughly-laid track. 

This system ie in the hands of the S.P. Syndicate, 
Limited, 88, Fenchurch - street, London, E.C. At the 
demonstration on Saturday last Mr. S. A. Lehman, the 
chairman of the company, made some reference to 
difficulties which confronted the inventor in developing 
his idea. The visitors were very much interested in the 
system, which worked during the whole of the afternoon 
without the slightest hitch. It is clear that this system 
is one which is well worthy of the serious attention of 
tramway engineers, if only for its extreme simplicity and 
economy, and if further trials on a properly constituted 
track should confirm the reliability and safety which 
extensive trials on the roughly-laid Southall track have 
manifested, the future of the system should be assured. 


POWER CHARACTERISTICS OF THE TUNGSTEN 
FILAMENT. 


An interesting record of a series of tosts by Dr. Charles 
P. Steinmetz on the power characteristics of the tungsten 
filament incandescent lamp appears in a recent issue of the 
Electrical World (New York). Dr. Steinmetz has investi- 
gated experimentally the manner in which power consump- 
tion increases with increase of voltage. He has taken the 
readings of a series of tests on a number of modern 
tungsten lamps extending over a wide rauge of candle- 
powers, and he has found it possible to reach ten times the 
rated candle power of the lamps, without any appreciable 
impairment or change of the filament or blackening of the 
globes, as evidenced by the lamp showing its original 
candle-power and efficiency after the test. 

Analysing the relation between the power consumption 
and the impressed voltage, the interesting result was found 
that the power consumption varies proportional to the 
1:6 power of the voltage—that is, follows а law analogous 
to that of the hysteresis loss in iron in an alternating 
magnetic field, and thus can be expressed by the equation 
w=c el, 

The following table gives in the first three columns the 
observed values of candle-power, L, impressed voltage, e, 
and current, i, of one of these lamps—a 32-c.p. 40-watt 
lamp. The fourth column gives the watts, w, derived by 
multiplying volts and amperes. The values of this column 
can be expressed by the equation w-0 0235 е! 6. In the 
fifth column of the table are given the values calculated by 
this equation of the 1 6 power, and in the last two columns 
the differences between observed values of power, w, aud 
values calculated by the 1:6 power law. As will be seen, 
the difference in no case reaches 1 per cent. : 


L е i ut Watts Ditfer Per 
C.P. Volts Amperes. Watts. calculated. ence cent 
2... 496 247 1225 .. 12 14 .: 11 . -9 

4... 59°6 274 .. 1633 .. 1626 ... - 07... —4 
8... 706 302 .. 21:335 . 2v40 ... + 05 . 472 
12 .. 790 324 ... 2560 .. 2555 ..- «X5 ..-"2 
16 .. 85:5 3859 „ 28:91 . 2889 .. - 02 .. 1 
20 .. 904 350 ... 35164 .. 31°70 . . + 06 . +2 
24... 957 501 .. 3455 ... 34°70 ... + 25 .. +7 
28... 1005 .. 371 ., 3729 .. 3747 .. + 18 .. +6 
52 ... 103°3 380 „. 3926 .. 35925 ... - O01 .. -'0 
36 . . 106°6 389 .. 41:47 , 4130 ..- 17 ... – 4 
40 ... 110°9 398 ... 4414 ... 4400 .. – 14 ... - "5 
44 ... 1133 "401 ... 4542 .. 45:50 ... + 08 . +2 
48 ... 1156 "407 ... 47:05 .. 4720 .. + 15 .. ＋ 3 
64 ... 126 6 429 ., 5431 . 5430 ... + 09 .. +°2 
96 ... 14429 "460 .. 6573 .. 6595 . + 22 ... +3 
128 ... 157 489 .. 7677 ... 7668 ..— 09 ..-"1 
192 ... 18) 529 .. 95:24 .. 9545 „ 21 ... +2 
256 ... 196 555 .. 10300 ... 1094 T0400 . +4 
288 ... 206 5 571 . 117:9 . . 1189 . +160 . +8 
420 ... 212 4. ‘580 ..1229 ..1240 .. +110... 4:9 
52 ... 1058 380 .. 3945 .. — — — x9 
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In the accompanying illustration is shown the curve of 
1°6 power, with the observed values of power marked by 
crosses. As will be seen, the coincidence is во close as to 
give no noticeable deviation in the scale of the curve. It 
is especially interesting to observe the law of the 1:6 power, 
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showing the relation between the consumption and voltage 
of tungsten lamps, particularly as in the tungsten lamp the 
law of the 1'6 power is not only an empirical law, but can 
rationally be derived as a theoretical conclusion from the 
temperature law of metallic resistance, r = a T, and the 
normal radiation law, R =) T4, where T = absolute tempera- 
ture and R- total radiation power. 


NEW YORK TRAFFIC PROBLEM. 


In New York, as elsewhere, the question of solving the 
traffic problem has for years occupied much attention. 
But with the opening of the two tubes for electric trains 
under the kiver IIudson, uniting the cities of New York 
and New Jersey, an important step towards the solution 
has been made. From particulars of this great work, 
costing in all about £14,000,000, sent over to the Daily 
Telegraph by its New York correspondent, it is evident 
that everything possible has been done for the convenience 
of the travelling public. The cars on the new lines are 
made entirely of steel, absolutely fireproof. They have 
large sliding side doors in the middle, as well as at either 
end, and the platforms are so arranged at the stations that 
passengers may enter and leave the cars at the same time; 
those leaving go out at one side, and those entering the 
cars come in on the opposite side. This does away with 
the congestion and crowding experienced at terminal 
stations on other metropolitan railroads. All station 
platforms throughout the system are built so that there is 
no dangerous space between the cars and the platform. 
The doors of the cars are operated by compressed air, 
and no signal bells are used. When the last door in the 
train is securely closed, the motorman receives an electric 
flash signal and starts the train. The automatic adjustment 
is such that the signal to start cannot be given so long as 
any door in the train remains open the fraction of an inch. 
The cars are brilliantly lighted and very comfortable. 
They have only side seats, and are equipped with steel 
rods set vertically at frequent intervals, and these aid 
passengers to steady themselves when the cars are crowded. 
Throughout the system, which comprises about 20 miles 
of under-river and underground railroad, the stations are 
designed with a view to comfort, permanency, and beauty. 
They are made large enough not merely to accommodate 
the metropolitan traffic of to-day, but to receive comfort- 
ably the greatly-increased multitudes sure to travel by 
underground routes in the decades to come. Every part 
of the stations is constructed either of concrete or metal, 
во that, like the cars and the tunnels, there is no possibility 
of fire. In the tubes under the river the atmosphere is 
always cool and delightful, as each train that goes through 
acts as a piston, forcing the air ahead of it and drawing in 
a fresh supply from the surface as it proceeds. 

An announcement is made by the Electrical Review and 
Western Electrician to the effect that W. R. Willcox, chair- 
man of the New York State Pubiie Service Commission, 
has received from the Bradley-Gatiney-Steers Company a 


series of plans and offers to construct and operate subways 
in various parts of New York City and ()ueen’s County, 
the contract costs to be over £20,000,000. When com- 
pleted it will make a complete circuit of subways, all 
operated on a one-fare system, issuing transfers to and from 
all points. The Corporation offers to build one part pro- 
viding the city constructs the other, but in the event of the 
city’s refusal, A. J. Bahn, represonting the Dradley-Gaffney- 
Steers Company, says the company will build all if 
necessary. 


-— = ER — — 


ELECTROLYTIC LIGHTNING ARRESTERS. 


An interesting paper on this subject was presented at the 
recent convention of the Canadian Electrical Association. by 
Prof. L. A. Herdt and Mr. N. J. Dalemont. After referring 
briefly to some of the well-known types of lightning arresters, 
the liquid electrode arrester and the sluminiume-cell arrester are 
described in detail. The former consists of two metallic 
electrodes, either dipping in an electrolyte of high conductivity 
placed in an earthenware vessel or arranged with a small air 
gap between the electrolyte and the electrodes. As current 
passes, in either case it throws the electrolyte away from the 
electrodes, thereby increasing the resistance in the path of the 
discharge, breaking the are and also the dynamic current, and 
finally automatically resuming contact with the electrodes upon 
return of normal conditions. Experiments have shown that 
this action is so rapid that little deformation of the E. M.F. 
wave of the line takes place, even when the discharge occurs 
when the E. M.F. is at or near its highest value. This arrester 
has a well-detined critical voltage, below which ares аге sup- 
pressed, and above which passage of the dynamic current is 
interrupted, The aluminium-cell arrester described. consists of 
aluminium dises stamped in the form of annular cups and 
covered with a thin tilm of oxide, which are placed one on top 
of the other to form a column, and separated by insulating 
dises or washers. The cups are tilled with an electrolyte, con- 
sisting of an acid solution, either citrate of magnesium or citrate 
of aluminium ; the whole combination is placed in earthenware 
jars, a certain amount of insulating oil being placed on top of 
the electrolyte to prevent evaporation. & number of such 
arresters can be placed in. series in case of high line voltages. 
Critical voltage per dise varies from 580 to 400, depending on 
the voltage used when the dises are formed. Ata high potential, 
due to static discharge, the tilm of oxide of the aluminium is 
punctured, but when the voltage becomes normal the tilm is 
re-tormed automatically, and the arrester is again ready to 
operate. Aluminium cells are built for 4,000 volts up. When 
the line voltage is hivher than about 13,000 volts, multigap 
arresters are used placed in series, and for still higher voltages 
horn-gap lightning arresters are used. 

Some experiments with aluminium-cell batteries are described 
as follows: In a bath containing 6 per cent. of bicarbonate of 
amiuionia two plates of aluiiinium were used as anodes, and a 
plate of nickel as cathode. The two aluminium plates were 
electrically connected tovether, and current was obtained. from 
a storage battery. The film of oxide formed on the plates was 
at first thin, but thicker formations were obtained by increasing 
slowly and gradually the voltage, and again later by lowering it 
to smaller values than at first used. The ohmic resistance of 
the film of oxide was found as high as 21 by 10° ohms per square 
centimetre. [t is not constant and diminishes when the applied 
voltage is increased. The resistance, however, depends on the 
voltage used when the plates were formed, so that at a given 
voltage the higher the voltage of formation the larger will the 
resistance be. In experiments made with such plates used as 
condensers, the tilm of oxide weakened after operating con- 
tinuously for some time, and finally gave out. It was found 
necessary in such cases to provide a formation cireuit in tlie 
shape of direct current to form the oxide tilm again. In view 
of the above facts, the authors advise the use of horn-gap or 
other type of air-gap protection in series with this type of 
arrester, as when placed directly between wire and ground a 
condenser action must necessarily take place. 


— 


INSTITUTION OF MINING ELECTRICAL 
ENGINEERS. 


Meetings of the Yorkshire and Notts branches of the newly- 
formed Institution of Mining Electrical Engineers will be held 
on Saturday next, July 24, at the Victoria Station Hotel, 
Sheffield, and the Welbeck Hotel, Nottingham, respectively, 
both at 5 pin. The business on the agenda at each meeting 
will be the appointment of local officers, ete., and all those 
locally interested in the formation and progress of the institu- 
tion are invited to attend. 
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THE BRUSSELS EXHIBITION. 


It is the intention of the Royal Commissioners and the Board 
of Trade to make the British exhibit of machinery unrivalled. 
More than a third of the whole Machinery Hall, which covers 
222,070 square feet, has been secured for this country in two 
central bays. 

At recent exhibitions this country has been placed at a dis- 
advantage in comparison with foreign rivals, and there is some 
impressionabroadthatthis isa signof weakness. It will beremem- 
bered, for example, that, while we made an unsatisfactory 
show at Paris in 1900, a very beautiful and effective display was 
arranged by the German and American engineering trades. At 
that time foreign Governments were in more direct association 
with manufacturers than our own was, and firms like Krupp's 
of Essen and Schneider of Creusot were liberally assisted. 
Again, at Milan the British engineering exhibits were not 
displayed to full advantage. At the last Brussels Exhibition 
12 years ago an excellent collective exhibit was made by the 
Cleveland Ironmasters’ Association with business results, but 
it was impossible to get space for a good exhibit of machinery. 
In the present instance the case is altered. There being a 
permanent department of the Board of Trade dealing with 
exhibitions, it was not necessary to wait for the appointment 
of a Royal Commission in order to apply for space. As soon 
as the exhibition was announced, Mr. Wintour, the director 
of the new department, went over and secured the best positions 
for British exhibits next to those retained by Belgium herself. 

The cost of exhibiting at Brussels can be estimated with 
certainty, and the exhibitions branch protects exhibitors from 
extortion, delay, and annoyance. Delivery of packages will be 
received by its officials at the entrance to the exhibition, which 
they reach by rail, and they will be placed on the proper site, 
unpacked, and the packing cases stored till the close of the 
exhibition. The necessary crane power and unskilled labour 
will be provided. These services are to be rendored free of any 
charge but the 2s. 6d. per squaro foot for space. Prior to this— 
as soon, in fact, as exhibitors care to furnish specifications— 
estimates for the laying of foundations and the erection of shaft- 
ing will be obtained by the Exhibition Branch from Belgian con- 
tractors, and the work supervised by a competent engineer. In 
view of the great efforts to be made by France, Germany, Italy, 
the United States, and Belgium itself to display up-to-date 
machinery in a striking way, the Royal Commissioners have also 
resolved to defray half the cost of motive power charged by the 
Belgian administration, though the charges in the first instance 
are to be normal. 

Full particulars of the arrangements may be had on applica- 
tion to Mr. U. F. Wintour, Board of Trade (Exhibitions Branch), 
Queen Anne’s-chambers, Westminster. 


TRADE IN ELECTRICAL MACHINERY IN PORTUGAL. 


Some interesting statistics relating to the imports of electrical 
machinery into Portugal are given in the London Chamber of 
Commerce Journal, and these show that, in spite of the high 
duty of 50 per cent. ad. ralerem, there ін a good field for the 
supply of electrical machinery and apparatus in Portugal. The 
importation during the year 1906 amounted to £30,200, of 
which £13,670 came from Germany, £8,700 from the United 
Kingdom, and £4,320 from France. The detailed figures for 
1907 are not yet published, but the summary shows that the 
total imports increased to 453,109 kilos in weight and £37,100 
in value. Electric batteries pay a duty of 300 reis per kilo. 
The imports amounted in 1906 to £1,400, of which £603 were 
from France, £550 from Germany, and only £172 from England. 
In 1907 the value of the total imports of batteries was £1,010. 
The customs duty prevents the importation of electric batteries, 
which can be manufactured more cheaply in the country. 
Metal wire covered with rubber or guttapercha is subject to а 
duty of 40 reis per kilo. The total imports in 1906 were 
£11,205, of which £7,710 were from Germany, £2,036 from 
England, £588 from France, and £403 from Austria. Electric 
cables pay the same duty of 40 reis per kilo. 

The following are some particulars of the electric tramway 
undertakings in Portugal. The **Carris do Ferrode Lisboa” 
is a Portuguese company with its oftices at Lisbon: rua 
S. Joaquim ao Calvario. It is assisted by English capitalists 
who have founded an English company with the name ** Lisbon 
Electric Tramways Company, Limited." All the rolling stock, 
which is solid and comfortable, comes from the United States. 
The installation is excellent, the rails strong and heavy, aud the 
winding and hilly streets of the city are provided with a satis- 
factory service. At Oporto the ** Companhia Carris de Ferro," 
with a capital of 1,500 contos of reis (about £300,000) carries on 
an electric tramway with the overhead system. The oftice of 
the company is Avenida do Boa Vista 150, Oporto. An electric 
tramway on the trolley system connects the station at Cintra 
with the sea, a distance of about 10 km. The company 
owning the line is the “Cintra ao Oceano," with a capital of 


£40,000. The service is carried on in the fine season, from 
June to the end of October. The оћсе of the company is at 
Lisbon, rua do Paco des Negros 156. 

The principal electric lighting undertakings are (1) the 
United Gas and Electricity Companies of Lisbon, rua da Boa 
Vista 27. This is a Belgian company with an office at Brussels 
rue Marie de Bourgogne. The company is stated to be about 
to install a new electrical station. The last machinery bought 
was obtained from Belgium. The power produced with the 
new installation will be 10,000 h.p., which is expected to meet 


the needs of the capital for several years to come. The use 
of electricity spreads steadily. In 1905-6 the joint companies 
sold 1,507,721 kw., and in 1906-7 2,274,545 kw. (2) The 


Oporto Gas Company has been absorbed by the above com- 
panies, which have had for some years the monopoly of 
the gas and electricity supply in Setubal to the south of 
Lisbon. (5) “ Eclairage intensif au Portugal.” This is a 
Belgian company which is also dependent on the United 
Gas and Electricity Companies. (4) The Light, Heat, and 
Motive Power Company is a Portuguese company assisted by 
French capital. Its address is: rua Nova do Almada 225, 
Lisbon. The works are at Ponta Delgada. 

The Anglo-Portuguese Telephone Company, 51, Budge-row, 
Cannon-street, London, E.C., has the telephone monopoly for 
the whole of Portugal. 

The names of the principal agents and importers of electrical 
goods in Lisbon sid Oporto can be supplied to inquirers on 
application to the Statistical and Information Department of 
the London Chamber of Commerce. 


CONSULAR NOTES. 


A report from Tientsin (China) states that within the last 
two or three years the system of tramways worked by the 
Compagnie de Tramways et d'Eclairage electriques de Tientsin, 
a Belgian company, has been considerably extended. Originally 
designed only to make a circuit round the Chinese city along 
the boulevards formed by the demolition of the old city walls, 
with an extension along the Chinese Bund, the system was 
carried across the river to the Austrian concession by a bridge 
opened in November, 1906; and in May, 1907, an agreement 
was concluded with the Japanese concession for running the 
line through the main street of that concession, and thus pro- 
viding a direct route between the foreign settlements and the 
Chinese city apart from the route through the Russian, Italian, 
and Austrian concessions on the other side of the river. Until 
this extension was carried out the tramways did not pay, but 
it is now believed that their success in the future is assured. 
There are between eight and nine miles open to traffic, nearly 
all double tracks. The receipts from the tramways alone are 
given as £13,120 in 1907 and £19,400 in 1908, but the cost of 
working is unknown. 

The lighting of the town of Corunna is undertaken by two 
companies, La Société d'éclairage de la Corogne et Vigo and the 
Sociedad C'o-operativa Electrica, which both receive their power 
from the same source—a stream near Puentedeume, near Ferrol. 
Great competition existed between these two companies by 
which the consumer benefited, but they have now come to an 
arrangement and work together. The lamps and fittings 
employed all come from Germany and are supplied by agencies 
in Madrid. The number of lamps used annually is about 
55,000, and they are nearly all of the bayonet-holder pattern. 
The existing tramway lines in (Corunna are worked by mules 
and run very indifferently, working expenses being very heavy. 
It is proposed to convert the whole system (four miles) into an 
electric tramway and to extend the existing line some five miles 
on the road to Betanzos, 80 as to open up communications with 
the many villas and estates to the west of the town. Negotia- 
tions with a Belgian syndicate have fallen through, and 
currespondence is now going on with British and other groups 
with a view to the speedy settlement of this scheme. 

The tramways at Gijon have been taken over by one of the 
Thomson-Houston Companies, and are now being converted 
from horse to electric traction. No extension of the line 
worthy of mention is to be made at present, but as soon as 
the new Government road from Gijon to the port of Musel is 
open it is proposed to run a line to that harbour. 

During the year 1908 the Municipality of Porto Alegre 
(Brazil) completed the installation of an electric lighting system 
principally for the public illumination of the suburbs and parts 
of the city not lighted by gas. A very limited number of 
private consumers is also supplied where gas cannot be obtained, 
but the installation. is not large enough to supply electric 
lighting in a general way. А concession for supplying electric 
light to private consumers within a limited zone of the city, 
included in the part also supplied by the gas company, is held 
by a native company (Fiat Lux), but the concession expired in 
April, 1909, and the whole of the town and suburbs are now 
open to all comers, as the Municipality does not reserve any 
monopoly for itself. 
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SIEMENS NOVELTIES AT THE BRITISH MEDICAL 
ASSOCIATION’S ANNUAL EXHIBITION, BELFAST. 


Messrs. Siemens Bros. and Co., Limited, of Caxton House, 
Westminster, S. W., are showing some interesting novelties and 
improvements in electro-medical and other appliances at the 
above exhibition. The most recent advances in X-ray work 
have been instantaneous radiography and the ра of 
unidirectional high-tension current without the aid of induction 
coils and interrupters. Both these functions are fultilled by 
the new Siemens X-ray outfit with rotary high-tension 
rectifier, which is described in our publicity columns this 
week. Messrs. Siemens are also showing one of their new 
„G. P." X-ray outtits, which has been designed to bring the 
price of such apparatus within the means of the general 
practitioner, whilst the workmanship and material are very 
high class. The outfit consists of a 16-in. spark induction coil, 
spark-gauge, switchtable, and Wehnelt interrupter. All the 
apparatus is mounted on a protective screen lined with lead 
and provided with a lead-glass window. 

Second only to the efficient production of the X-rays is their 
proper application, and the company are exhibiting their 
so-called universal and safety protective tube stand, which is 
a general utility apparatus for holding the patient securely in 
the standing or sitting position, and protecting him and the 
radiographer from the harmful effects of the X-rays, and also 
for permitting the free movement of the fluorescent screen or 
dark slide in any direction in relation to the patient. The tube 
is fitted in a protective box at the back of the stand, and its 
distance from the patient, as well as its movements in a 
horizontal direction, can be read off and controlled by a hand- 
wheel in the front. All live parts are effectually insulated or 
kept outside the reach of the patient and practitioner. 

Another electrical novelty exhibited by Messrs. Siemens 
Bros. is their clinical temperature recorder. The outfit com- 
prises a platinum spiral in а quartz glass tube, known as the 
“resistance thermometer," which is inserted into a suitable 
part of the human body, a four-volt accumulator battery, a 
regulating apparatus, and a recording milli-voltmeter of the 
well-known Siemens type, as used for thermo-electrical measure- 
ments, etc. The instrument is supplied in two patterns—i.e., 
with suspended or pivoted moving coil—and both of these 
patterns can be provided with slow or quick recording device. 
The charts are graduated longitudinally into units of time and 
transversely into degrees of temperature from about 85 deg. to 
115 deg. F. With this apparatus investigations can be made 
over periods of several days and continuous curves obtained in 
order to demonstrate the progress of pathological cases and the 
effects of the administration of drugs, etc. 

Messrs. Siemens Bros. and Co. also exhibit radium, radio- 
active substances with applicators for treatment, and radioactive 
earth for local application, etc. 


ELECTRIC PLANT IN ITALY. 


A report just issued by the Department of Industry and 
Commerce for the year 1908 gives details regarding the con- 
cessions which were granted in connection with 238 electric 
plants, this figure being an increase of 12 over the number 
authorised in 1907. The greatest number of installations —64— 
have been constructed in the province of Lombardy ; then come 
Piedmont with 48, Venice 22, Abruzzi and Molise with 17, and 
Emiglia and Romagna 14. The remainder is spread over the 

rovinces of Marche, Lazio, the Campana, Puglie, and Liguria. 
‘here are 94 entirely new plants. Of these plants 56 utilise 
hydraulic power, 28 gas or steam, while 10 use combined 
systems. Those worthy of special mention are : Upper Italy— 
Società Generale di Elettricità dell’ Adamello, for the trans- 
mission of energy for power and light to the boroughs of the 
provinces Brescia, Bergamo, and Milano, with 3,000- kw. 
generators, tension of line 60,000 volts, greatest distance 
covered 160 km. (99 miles); Società Elettrica Riviera di 
Ponente, with 2,300 kw., conveyed over 165 km. (102 miles) ; 
Società Elettrica Eridane at Cremona, having 3,000 kw., 
Cotonificio Udinese with 620 kw., and Angelo Ferrarin with 
589 kw. Central Italy Società Elettrica della Sicilia Orientale, 
in the province of Syracuse, has 3,000 kw. at 30,000 volts line 
tension, transmitting over 128 km. (79 miles) ; Società Meridio- 
nale di Elettricità, in the provinces of Salerno and Napoli, with 
1,200 kw., tension 30,000 volts, over 81 km. (50 miles) ; Società 
Idroelettrica dei Medio Calore and Società Idroelettrica Ligure, 
with respectively 200 kw. and 600 kw., over 32 km. and 54 km. 
(19 and 33 miles). Among noteworthy extensions of plant 
may be mentioned that of the Società Imprese Elettriche Conti 
and Novara, which now conveys power to a distance of 115 km. 
(71 miles) and that of the Società Elettrica Bresciano, which 
now covers a distance of 85 km. (55 miles). During the three 
years 1906, 1907, and 1908 703 concessions were granted for 
507 new generating stations, and 396 for extensions to existing 


plants.—The Times. 
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POPLAR ELECTRICITY ACCOUNTS. 


The annual report of Mr. J. Horace Bowden, borough elec- 
trical engineer and manager, records an increase in the net 
balance available as compared with the previous year. The 
total income for the year ended March 31, 1909, amounted to 
£37,810, an increase of 7:08 per cent. over the corresponding 
amount for the previous year. The working expenditure 
amounts to £19,467, which shows an increase of 5:85 per cent. 
over the figures for the previous year. The gross profit for the 
year was £18,542. Of this amount, interest on and repayment 
of loans absorbed £14,662, leaving a balance on the year's 
working of £3,680. After deducting certain minor charges 
there is left a net balance of £3,217, which shows an increase 
of 20°5 per cent over the previous year. To this sum must be 
added £665 unappropriated balance from last year, making а 
total available surplus of £3,883. Of this sum £2,189 was 
applied to meet certain capital charges payable out of revenue, 
leaving an unappropriated balance of £1,703—an increase of 
£1,037 over the previous year. The capital value of the under- 
taking at the m of March last stood at £252,523. "The total 
cost per unit sold amounted to 1:420d., which was made up as 
follows : 


d. 
Generating expenses Coal, including carriage, eto. ...... 0:554 
Stores, water, eto . РЕЯ e „ 0016 
Wages at works . 8 D ees, 0:089 
Repairs and maintenance 0060 
0:519 
Distributing expenses. "n i .. 0:054 
Rents, rates, and taxes......... F шкеак. ОТОО 
Management charges TR кен ызык <0 120 
Total 9 9 9*2 ẽ ** — 222 966566 RETTET) 0:799 
Capital charge ИР РЕ аи —— 0621 
Total cost (including capital charges) | ........... . 1:420 


The units generated during the year reached a total of 
7,164,208, compared with 6,464,497 in 1908 ; the quantity sold 
amounted last year to 5,845,692 units, a substantial increase 
compared with 5,296,040 units in the previous year; 
the quantity used on works was 428,965, compared with 
413,906. The total maximum demand last year was 2,800 kw., 
against 2,600 kw. demanded in the previous year. In his pre- 
ceding report Mr. Bowden submitted a typical load diagram 
showing the morning peak at 1,560 kw., afternoon at 1,540 kw., 
and evening 960 kw. A recent typical curve now indicates 
1,620 kw., 1,590 kw., and 1,190 kw. respectively, showing that 
the proportions are fairly well maintained, notwithstandiug the 
adverse effect of the new-type lamp upon the lighting demand. 
The proportions of increase in actual output are as follows— 
viz. : private lighting, 63 per cent. ; power, 153 per cent., 
while public lighting has decreased 64 per cent., making a net 
increase of 104 per cent. 

Some idea of the progress made by the undertaking since 
1904 may be gathered from the following figures: output 
increased. by 165 per cent.; total cost per unit reduced by 
41 per cent. ; average price per unit sold reduced by 36 per 
cent. ; redemption increased by £4,500; net profit increased 
by £1,361. The increase of 165 per cent. in the volume of 
business has been gained by a reduction of 356 per cent. on 
prices charged. This increase has enabled the cost of produc- 
tion to be reduced by 41 per cent., and the undertaking placed 
in a position to provide £4,500 more for redemption, aud at the 
same time increase the net profit by £1,361. 

With regard to public lighting, it is now possible to compare 
the actual result of the change over from carbon to metallic 
filament lamps. In the year prior to changing over, the cost 
for current supplied was £5,343. 18s. 5d., and last year £4,955. 
118. dd., a saving of £408. 7s. The cost of lamp renewals was 
in the first instance £162. 8s., and in the second instance £497, 
an increase of £334. 12s., thus showing a net saving to the 
borough of £73. 15s, without taking into consideration the 
number of lamps converted from yas in the interval. By the 
change the borough has gained in etticiency of street-lighting 
from an initial 24 c.p. per post and a steady diminution during 
use, to 50 c.p. per post without any material reduction during 
life of lamps. 


HENRY SAXON SNELL PRIZE COMPETITION. 


The Royal Sanitary Institute have appointed Prof. Henry 
Adams, M. Inst. C. E., F. S. I., Dr. Louis C. Parkes, M.D., 
D. P. H., Prof. W. Napier Shaw, D. Sc., M. A., F. R. S., and Mr. 
A. Saxon Snell, F. R. I. B. A., as the adjudicators for the next 
Henry Saxon Snell prize competition, the subject set being 
‘The Principles of Heating and Ventilating Public Buildings. 
The essays have to be delivered at the institute, 90, Buckingham 
Palace-road, by Aug. д1, 
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TECHNICAL. PROBLEMS, WITH SOLUTIONS BY | over a pulley suspended from a cross pole, P P. A certain 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 


character relating to central- station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer fen shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 


of these answers. All formule should be carefully written 


to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 

1,200. Ata certain works in the Midlands there is a steam pump 

; working in connection with a hydraulic accumulation. This 
pump is a source of trouble, and is also very inefficient as regards 
steam consumption. There is within a few feet of it the main 
shaft of one of the machine shops, whose motor (a 50 h.p.) is but 
half loaded. It has been suggested that the steam pump, which 
absorbs 10 h.p. to 12h.p., should be replaced by a three-throw 
belt-driven pump worked from the shop shaft, the belt being 
moved over the pulleys by means of a solenoid energised from a 
220- volt circuit and brought into operation by means of a separate 
circuit connected with the pressure gauge. It is suggested that 
the solenoid should pull the belt on to the driving pulls against 
a spring, which, as soon as the solenoid is de-energised, drawe the 
belt back on to the idle pulley. The above operation would be 
taking place about eight times per hour. Is the above idea 
workable? If so, give the beat method of putting same into 
practice, with necessary sketches, and setting forth the calcula- 
tions necessary for arriving at size of solenoid, and also particulars 
as to best size of belt, etc. —F. R. 

1,201. Describe the Ie of action and the advantages and dis- 
advantages of the wireless '' detectors" now used (excepting the 
simple Marconi etio and coherer types). Indicate the ideal 
requirements, and show how nearly they are satisfied by the sets 
described.—L. С. Í 

ANSWERS. 

Question No. 1,190.—It is intended to make a series of tests upon 
telegraph poles to determine the ‘‘ deflection” at various strains. 
What precautions should be taken regarding wind pressures, 
variation of temperature, and area affected due to wind pressure ! 
Also give formule for these. 

Answer to No. 1,190 (awarded 10s.).—The manner of 
testing telegraph poles is clearly shown in Fig. 1, these 
testa being best effected when the pole is held horizontal and 
strained as below. It would clearly be very difficult to 
satisfactorily test poles in situ. The apparatus required 
for teste sufficiently elaborate and accurate for all practical 
purposes (deflections being measured to within 190 in.) is 
very simple. At any convenient spot in the pole storage 
yard or elsewhere four stout wooden piles, A, B, C, D, are 
driven deeply into the ground and stayed to make them as 
rigid as possible. The pole is rather differently clamped 
according as it is a single pole or an A pole. If the former, 
the method of clamping is very simple (see Fig. 2), but if 
A poles have to be tested, a rather more elaborate arrange- 
ment is nece The pole is placed as shown with its 
feet bedding firmly on the cross-piece, R S. Cross timbers, 
E F, are bolted to the top and bottom of the ов respec- 
tively, and the ring, G, is clamped on below E F to prevent 
slipping. A wedge strut, H, completes the fixing. A 
telescope, T, fixed on M N and sighted on O enables the 
detection of and allowance for any slipping in the housing 
of the pole. A chain is then secured to the pole about 2 ft. 
from ite top, and a gang of men haul on this as required, 
the force applied being measured by the dynamometer, D. 
This pull being applied in the direction shown by the 
arrows, it will be clear that the method of clamping adopted 


secures a maximum of rigidity at the base of the pole with 


a minimum of labour and materials for securing the same. 


To take the weight of the pole itself a vertical chain runs 


amount of sag in the length of the pole is then inevitable, 
it being impermissible to support the whole length, or even 
part of the pole, near the centre on account of the friction 
errors so introduced. This sag considerably lowers the 


critical load at which the compression leg of the tested pole 
fails—i. e, reaches its crushing load as a strut. Once the 
compressed | 
on it is possible, any exer to increase the load simply 
buckling the pole further til 

(This theoretical result is very closely attained by simple 


has buckled thus no further increase of load 
the breaking point is reached. 


Fie. 2. 


atruts in pure compression, but the peculiar form and load- 
ing conditions of A poles in the present case naturally 
causes some departure from such a simple law.) 

The form and approximately the proportionate extent to 
which a single pole may be expected to bend is shown in 
Fig. 2. (As rough rule the maximum deflection of single 
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wooden poles that can be reached without permanently | On the latter point it may be remarked that by the method 


"e T l | of clamping suggested in Fig. 1 far greater rigidity of base 
injuring the material is about / to 2 inches, where / = over-all is obtained than would exist in practice, which enables test 


length of pole in feet.) Fig. 3 is reproduced from a photo | loads to be raised to values which would uproot the pole if 


of an A pole under full test load, and shows the remarkable 
effect of the weight sag in the compression lag, and also 
the yielding of the top joint of the pole. The twisting 
resulting from the “ give’ of the scarfed joint is shown by 
the inclination of the oak cross-arms. 


‘Fia. 3 


The data to be observed during such pole tests as the 
above are: tha free length of pole, the distance from the 
pole top to the loading chain, the diameter of the pole at 
the top and at the point where the pole leaves the ps, 
the deflections produced by various loade and the maximum 
safe load (the latter being judged by the observer, and by 
noticing that the deflections begin to increase with greater 
rapidity than is consistent with previous readings ; experi- 
ence soon teaches the approximate limit to which the poles 
may be deflected without being permanently injured, and 
enables this load to be recognised from the general 


D:agram showing 


the shear or sip sa the top jo'nat 
ef „ feet A poles 
with various ameunts of spread 


Fic. b. 


applied to it as ordinarily erected. If for no other reason 
than this, testing in the maker’s yard would be preferable 
to testing in situ. Fig. 4 shows the standard deflection 
curves plotted from Mr. Christopher Wade’s results obtained 
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Ею. 4. 


behaviour of the pole). These data being obtained the 
modulus of elasticity can be at once deduced if required. 
It is usually of more importance, however, to construct 
standard curves, obtained by actual experiment, giving the 
deflection of various poles under known conditions, approxi- 
mating as closely as possible to the conditions of practice. 


$— o. x. 


during his researches on pole strengths and deflections, eto 
Single poles and A poles are included by these curves as 
shown. A similar very interesting and valuable curve is 
that given in Fig. 5, which shows the slip in the top scarfed 
joint of A poles for various loads applied 2 ft. from the 
pole tip. This, of course, depends to a very large extent 
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on the spread of the pole butts, particularly for small 
spread. For spreads of more than 6 ft. or 7 ft. the slip 
becomes very small ; for smaller spreads the slip is greater 
the more acute the angle between the pole axes. This slip 
should not exceed 0 2 in. to 0-75 in. on the application of 
the maximum safe load to the pole. 


Fic. 6. 


The construction of a pole head of the A type is shown 
in Fig. 6. The block of oak, o, greatly strengthens the 
joint, and should be about 6 in. deep and not wider than 
indicawed. (Depth resists slipping and twisting, width 
rather aids it.) If the block be too shallow vertically, the 
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E = modulus of elasticity, I = moment of inertia of beam 
section considered, and d = required deflection. This 
assumes a uniform section of pole, whereas the wooden 
poles used in practice have invariably their natural taper— 
about ү; in. per foot. Metal poles are usually parallel. 
It is convenient, however, and sufficiently accurate for 
practical purposes, to work out a table of deflections for 
various diameters of parallel poles. The true deflection of 


the tapered pole must not then be taken to be the mean of 
the deflections of parallel poles of diameters respectively 
equal top and bottom diameters of the tapered pole, since the 
deflection с .,; but the curves plotted in Figs. 8 

(diameter) 
and 9 give results from 20 to 30 per cent. higher than the 
observed experimental deflections (see Fig. 4), and hence 
err on the side of safety, and make a reasonable allowance 
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Fio. 9. 


joint will probably fail, as shown exaggerated in Fig. 7, | for the “ give of pole foundations in practice. If desired, 
the effect being that already referrred to in Fig. 3. a curve coald be constructed showing the diameter of 

The calculation of the deflection of the top of the pole | parallel pole equivalent to poles of various tapers, but since 
may be effected by using the ordinary beam formula, a factor of safety of 10 must be allowed in any case such 
refinements are unnecessary. 


det. LR The values of d for various diameters of parallel кора 
8 ЕІ poles have been calculated from the above formula for 


in which W = total load, i = length of cantilever, ! various free lengths of pole, and the results obtained are 
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presented in Fig. 8. In calculating these curves it has 
been assumed that the cylindrical pole surface offers half 
the wind resistance of a flat surface equal to its projection, 
this being in close agreement with experimental resulta 
(for wires a coefficient of two-thirds is generally admitted). 
In Fig. 9 are similar deflection curves to those given in 
Fig. 8, except that as the basis of calculation is now taken 
a pull of 100 Ib. at 2 ft. from the pole top. Parallel poles 
are again assumed, the corresponding results for poles of 
any taper being obtained by approximation as before. 
From the curves of Figs. 8 and 9 the total pole deflection 
to be expected from a known wind pressure and a known 
side force on the cross-arm (say that due to wind pressure 
on the wires) is &t once obtainable, the two deflections 
being practically additive. It is clear from Fig. 9 that a 
pole of 8 in. diameter could not be used for heights greater 
than, say, 30 ft. if a side force of 100 lb. had to be with- 
stood at the cross-arm. The curves of Fig. 8 may be 
corrected to suit other wind pressures than that assumed by 
direct linear proportion, and similarly the deflections in Fig 9 
vary directly with the load applied at 2 ft. from the head. 
(N B.—Ia calculating the data for Fig. 9 the deflection 
has been calculated at 2 ft. from the pole top, and allow- 
ance made for the extra deflection due to the projecting 
2 ft. of pole, which is unbent, but tangential to the curve 
made by the pole at the point of application of the load. 
The deflections plotted are, therefore, the correct deflec- 
tions of the pole tip.) The deflections vary inversely with 
the modulus of elasticity, E, so that by allowing for this 
Figs. 8 and 9 can be used for metal poles. The E assumed 
ia this case is 1,500,000 lb. per square inch. It is clearly 
preferable to evaluate such tables for parallel poles, since a 
fcesh set would otherwise be required for every taper were 
the latter allowed for in calculation, whereas by the 
assumptions made a sufficient accuracy can be obtained 
over & very wide range of conditions, and by the use of two 
sheets of curves only. It is found that if à wooden pole be 
strong enough to withstand the pressure on itself and the 
wires it carries, and is sufficiently elastic in the direction of 
the line, it i3 adequate from all other mechanical points of 
view, во that the weight of the wires carried need not be con. 
sidered, The method of making wiad pressure calculations 
has been explained above, while the elasticity data relating 
to the pole are determined by the exparimental means 
already described. Such refinements as temperature effects 
and wind pressure in the test yard need not be considered 
within normal limits of these factors. The pole being low 
and horizontal, and usually sheltered by piles of timber 
when tested in the yard, is not appreciably affected by wind 
pressure, the effects of the weight sag of the pole in 
reducing its apparent strength being far more important, 
but causing errors always on the side of safety. 

If one commences to study the effects of the weight of 
the wires on the stresses in the pole, great complications are 
arrived at. Thus, suppose a pole to be deflected by wind 
pressure, the weight of the lines it carries make it, in 
effect, an eccentrically loaded bracket of very complex 
form, but the difficulties involved in calculations relating to 
such structures can fortunately be avoided owing to the 
fact that other conditions suffice to determine the safety of 
a pole. For further information regarding the testing of 
telegraph poles and poles in general, * Overhead" may be 
referred to the paper on this subject read at the Institute 
of Electrical Engineers on May 2, 1907.—WREN. 


[Other replies to Question No. 1,190 will be given in our 
next issue. —Ep., E. E 


THE FARADAY SOCIETY. 


A meeting of the Faraday Society was held on Tuesday, 
June 29, at the Institution of Electrical Engineers. Dr. 
N. T. M. Wilsmore occupied the chair. 

Dr. Henry J. S. SaNp read a paper entitled“ Apparatus for 
the Rapid Electro-Analytical Separation of Metals." The paper 
contains a description of some developments made in the appa- 
ratus, first described by the author about two years ago, for the 
rapid electro-analytical deposition and separation of metals. 
This apparatus for the first time combined in a practical 
manner the use of an auxiliary electrode and very rapid stirring 
of the electrolyte, and made it possible, as has been shown so far, 


to deposit and separate from each other for purposes of chemical 
analysis the metals silver, mercury, copper, bismuth, lead, 
cadmium, zinc, antimony, and tin. The times required for 
these depositions varied in the majority of cases between five 
and fifteen minutes. Apart from the very high stirring 
efliciency of the electrodes the apparatus is believed to be 
superior to others of similar type in the exceedingly great 
simplicity of the method of making and undoing the electrical 
connections on a single stand, in the fact that the electrodes 
way be used with ordinary beakers, and in the simple manner 
in which the electrodes may be washed and dried. No altera- 
tions in principle have, therefore, been made to the apparatus, 
but the following additions and simplifications are described. 
As hitherto, a mercury contact has been employed in the elec- 
trolytic stand to make the connection between the stationary 
and the moving parta ; & special screw cap has, however, now 
been provided, which may be screwed down when the apparatus 
is not in use, making it possible to transport it without taking 
out the mercury. A clutch arrangement has been added which 
enables the operator to start or stop the rotation of the anode 
without stopping the motor. Such an arrangement will be 
found of advantage if it is desired to actuate several sets of 
apparatus from one shaft driven by a single motor; or if the 
current is obtained from a small motor-generator which is also 
employed for rotating the electrode, the clutch making it 
possible to stop or start the stirrer without stopping the 
current ; or, lastly, if a hot-air or water motor is employed which 
cannot be stopped instantly during the washing of the 
electrodes. A4 very considerable simplification has been 
obtained by fitting all the apparatus required for the measure- 
ment of the potential of the electrode in a single box. The 
arrangement has been designed so that by depressing a key it 
will also allow the potential ditlerence between the anode and 
the cathode to be read directly. It was thought very desirable to 
retain the capillary electrometer as a zero instrument, but it 
became necessary to design a new portable form suitable for the 
purpose in view. It may be described as a closed evacuated 
form developed from the Ostwald horizontal capillary electro- 
meter. It is provided with an enclosed seale, and if observed 
by a lens of small magnification it will readily indicate one 
millivolt. 

Dr. B. Beckett Desisos communicated a paper entitled 
“ Researches on the Relative Hates of Migration of Ions in 
Aqueous Solution.“ The author has determined by the method 
of direct observation of moving ionic boundaries the transport 
numbers of the halide salts of the metals of the alkalies and 
alkaline earths. The concentrations of the solutions were O'1 
to 0:02 normal. It is pointed out that the study of transport 
numbers by the direct and indirect methods has been shown to 
atford a means of deterinining the degree of hydration of the 
ions, although in the present paper no degrees of hydration were 
calculated. 

Prof. R. An (communicated) congratulated the author on 
having succeeded in tilling the gap of electrochemical constants 
of so important a group of ions as the halides. 

Mr. 5. Кїкї read in abstract a paper on ** The Conditions 
which Determine the Composition of Electro-Deposited Alloys. 
Part I. : Copper-Zinc Alloys." As theresult of a large number 
of experiments on the electrolytic deposition of brass, the 
author has, by the analysis of the deposits, shown the regular 
manner in which the composition changes with such varying 
conditions as (1) proportion of copper and zinc compounds in 
the solution: (2) strength of the solution; (5) temperature: 
(4) current density ; and (5) the presence of free cyanide. It 
is thus shown that the proportion of zinc is increased (a) at lower 
temperatures ; (b) with more dilute solutions ; (c) with increased 
current density ; and (d) by the absence of free cyanide. With 
a large proportion of zinc compound copper is still freely 
deposited. "The author incidentally draws attention to a number 
of important conditions which primarily affect the composition 
of the solution and ultimately the character and composition of 
the deposit. The work is being continued on other binary 
alloys. 


BENTLEY SEWERAGE. 


The Bentley Rural District Council at their last meeting 
approved of a scheme of main sewerage for Bentley Colliery 
village, and decided to apply to the Local Government Board 
for a further loan to carry out the work. There will be several 
miles of sewers to lay, which will be of cast-iron pipes on a 
concrete foundation, necessitated owing to the wet nature of 
the subsoil, as well as the construction of an underground 
storage tank, which will be of reinforced concrete, sunk to a 
considerable depth, from which the sewage will be pumped by 
electric motors and centrifugal pumps to the existing sewage- 
disposal works. 

It is proposed to obtain the current from the Bentley Coal 
Company. The engineers for the scheme are Messrs. D, 
Balfour and Son, of London and Newcastle-on-Tyne. 
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TO CORRESPONDENTS. 
All communications intended for the Editor should be addressed 
| “THE EDITOR, 189-140, Salisbury Court, Fleet Street, 
London, E.C.” Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal 


CORRESPONDENCE. 


% Опе man's word is no man's word, 
Justice needs that both be heard.” 


ELECTRIC LIGHTING LEGISLATION, 


SiR,—Referring to my letter which you were good 
enough to insert in your last issue, I am now glad to be 
able to report that, as a result of the efforts which have 
been made, substantial amendments have been obtained in 
the Bill now passing through Parliament. Clause 6 has 
been altered so as to make it quite reciprocal between 
local authorities and companies. Clauss 13, relating to 
audit of accounts, has been struck out, and the following 
clause has been substituted: “The Board of Trade shall 
from time to time make a return to Parliament giving such 
particulars as they may think proper with regard to the 
reports made by any auditors appointed by them to audit 
the accounts of any undertakers and any action taken on 
such reports by the Board and by the undertakers.” 
Clause 2 has also been amended with regard to sub.stations. 

The Bill passed the Standing Committee yesterday, and 
until we see a revised print we cannot be sure that all 
points have been satisfactorily met, but it is belioved that 
there will be no further necessity to oppose the passing of 
the Bill. The Bill is not entirely satisfactory, because 
many important matters referred to by the Select 
Committee of 1898 have not been dealt with, but the 
Bill contains some good pointe, and the particularly 
dangerous clauses have, it is hoped, been satisfactorily 
amended.— Yours, eto, E. GARCKE. 

July 21, 1909. 


RATING AND TAXING OF ELECTRIC MOTORS, 


SIR, —I shall be much obliged if you or your legal con- 
tributor can give me some information as to the proper 


and legal rating and assessing of motors, steam and gas 
engines, and how the respective horse-powers are calculated 
for this purpose. At the present time, no sooner have I 
got an electric motor installed in a consumer’s premises 
than he is met with a demand for the local rate on it, 
followed up shortly after by the surveyor of taxes with 
further demands, and if the unfortunate user has kept his 
engine connected up to the gas or steam supply for 
stand-by, as is often done for the first few months at ару 
rate, he finds his rates and taxes doubled. 

Again, take another case where it is desired to replace a 
50-h. p. steam-engine by nine motors on nine separate drives 
of 10 h.p. each. In this case, owing to the large diversity 
factor, the average total horse-power required is well under 
30, but the motor for each group cannot take account of 
this, and, therefore, the total horse-power for assessment 
is 90. . Taking the assessable value as £1. 5s. 6d. per 
borse-power, the rates here are at present 5s. 6d. in the £, 
and on a 10-h.p. motor the rates levied are £3. 8s. Od. per 
annum. This, consumer, therefore, having by his conver- 
sion to electric driving increased his available horse- 
power by 60, is now met by an additional rates bill of 


| £20. 12s. 6d., plus taxes, over and above his previous 


rates, all of which he has to save before he can get any 
monetary advantage from his electric driving. I am 
further informed that a steam-engine user can get an 
engine assessed at, say, 20 b.p. which, with a little speeding 
up rq perhaps, increase of pressure, will give 50 b. h. p. to 
55 b. h. p. 

The rates departments are so keen on their pound of 
flesh that, unless I can find some relief from this difficulty, 
power supply in this town is likely to come to a stand- 
still just at a time when the outlook appears most 
favourable. I can hardly imagine my difficulties here to 
be unique, and, therefore, hope that through your paper 
I may obtain some useful information.— Yours etc, 


MAGNETIC TESTS OF COMMON AND SILICON 
STEEL. 


A circular recently issued by the Bureau of Standards, 
Washington, on the subject of magnetic testing sets forth 
the scope of the Bureau in this line of work, and includes 
& description of the methods employed, which are dealt 
with in the columns of an American contemporary. Two 
tables are printed in the circular, which give the results of 
the magnetic tests of ordinary steel and of silicon steel. 
It is pointed out that ordinary sheet steel in common use 
varies very widely in its magnetic qualities, and that the 
quality is not closely related to the cost. While the watt 
loss when tested with alternating current varies in the case 
of ordinary steel from 125 to 236 watts per pound for 
sheets of No. 29 gauge, at a frequency of 60 cycles and a 
magnetic induction of 10,000, silicon steel varies only from 
0:66 to 1 watt per pound under the same conditions. In 
addition to this variation there is a great difference in the 
constancy of magnetic properties with time. Some metals 
show very decided ageing, which in one case amounted to as 
much as 67 per cent. in 500 hours; other specimens, 
including most silicon steels, show little or no variation 
with use. 

As to the commercial significance of the testa, the design 
of а 5-kw. transformer is taken for an illustration. If 
instead of material showing a core loss of 45 watts another 
showing а core loss of 52 2 watts is taken, the saving in 
operation for 8,760 hours, or one year, smounts to 
112 kilowatt-hours. At а cost of one halfpenny per kilowatt- 
hour, this amounts to 4s. 8d, which at 10 per cent, 
allowing for depreciation as well as interest, represents a 
capital of £2. 7s. 6d.; in other words, the buyer could, 
with advantage, pay any amount up to the sum just 
mentioned, more for the sake of getting better material 
in his core, and the manufacturer could pay 1s. 2d. 
per pound more for the 40 lb. of material used. If the 
better silicon steel were to cost 14d. more than the 
other (which is improbable) the difference in cost of the 
steel would be 4s. 8d., and the user would each year save 
100 per cent. of extra cost, . 
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The comparison between the power silicon steel and the 
ordinary steel is even more marked. In a case cited the 
difference ia core loss would be the equivalent of 10s. 4d. 
per year, thus practically reducing the value of the trans- 
former by £5 ; yet the difference in cost of the material is 
only 53. if the price of silicon steel delivered at the factory 
is taken at 51d. per pound and that of ordinary steel at 
14d. per pound, assuming 40 lb. to be necessary. 


— — — 


CORONA PHENOMENA. 


At the annual convention of the American Institute of 
Electrical Engineers, held early this month, Messrs. W. S. 
Moody and G. Faccioli, of the General Electric Company, 
presented a paper containing much interesting information 
concerning certain unexpected results obtained while 
investigating corona phenomena in air and oil. When 
between a conducting rod and metallic disc there was 
impressed an E M.F. of sinusoidal time-wave shape corona 
appeared at 57,000 volts; when a conducting cylinder was 
placed around the centre of the rod the corona appeared at 
62,300 volts, but when insulating type was wrapped on 
the centre of the rod the corona was formed at a lower 
E.M.F. A certain rod, lin. in diameter, which glowed 
at 57,000 volts when its length was 45 in., required 83,500 
volts to form a glow when its length was decreased to 
12:0 in., the distance to the metallic plate remaining constant 
аб 12:0 in. In all of the experiments reported the shape of 
the ends of the rods had no effect upon the character of 
the phenomena. Іа fact, similar results were obtained 
whether the rod ends were spheres of large or small 
diameters or mere ends of cylinders. Moreover, the 
distances between the rods and the metallic plates, as 
well as the size of the plates, affected only the voltage to 
produce corona, and not the general character of the 
phenomena. 

The authors concluded from their experiments that the 
voltage at which corona appears in apparatus not only 
depends upon the dimensions of the apparatus itself, 
but is also a complex function of several qualities and 
conditions. In discussing the effect of oil, they express 
the opinion that oil does not eliminate corona. For 
example, when two needles 12 in. apart were submerged 
in oil no glow is noticeable when the E M.F. is raised to 
100,000 volte, but at 101,000 volts the glowing is very 
perceptible in the shape of a small, steady brush, noiseless 
and green in colour. When the needles were separated 
by only 6 in. the glow was established at 78,000 volts, 
while for 3-in. separation the required E.M.F. was 
72,000 volts. The above-mentioned phenomena are of 
predominating importance in the desiga of transformers 
for very high voltages. 


RAIL CORRUGATION. 


The Official Circular of the Tramways and Light Rail- 
ways Association contains in its July issue a translation of 
the paper on rail corrugation read by the chief engineer of 
the Great Berlin Tramways before the loternational 
Tramway Congress held at Munich last September. Among 
other matters bearing on the same subject are the experi- 
ences of 19 tramway managers and engineers. The 
experience of Mr. Blain, of West Ham, may be quoted as 
typical. He states: Rail corrugation developed rapidly 
on practically every route. They appeared especially on 
short lengths of single lines, which are frequently traveraed 
by cars at a bigh speed. Several lengths have been ground 
out, some by hand filing and some by carborundum blocks 
fixed on a National Rail and Tramway Appliances Com- 
pany's machine under one of our water-cars, the latter 
being the least expensive method. The corrugations, 
d ier appear to show themselves agaiu after about six 
months." 


INSTITUTION OF MECHANICAL ENGINEERS. 


The annual summer meeting of this institution will be held 
next week in Liverpool. The meetings will be held on Tuesday 


and Wednesday, July 27 and 28, in the lecture hall of the 
Municipal Central Technical School, the chair to be taken at 
10a.m. on each day. Among the papers to be read we may 
mention the following: ** Indicating of Gas-Envines," by Prof. 
Е. W. Burstall; ‘The Electrical Operation of Textile 
Factories,” by Mr. Herbert W. Wilson. 


AMERICAN NOTES. 


The Westinghouse Electric and Manufacturing Company has 
been kept extremely busy of late. June proved a record 
month, the turnover being rather over half a million sterling. 
Among the orders taken was that for switchboards and appa- 
ratus for the New York terminals of the Pennsylvania Railroad 
Company, the cost being over £100,000. The Inter-State 
Investment and Construction Company, of Syracuse, N.Y., has 
also come to the Westinghouse people for the full equipment of 
four tramway power sub-stations, including equipment to a 
total of 20,000 h.p. for cars. The cars will have four motors 
each of 125 h.p. This is rather a new departure, as it gives 
600 h.p. per car, as against the usual equipment of 100 h.p. 
(two motors of 50 h.p. each). Other business includes the 
supply of electric loconiotives for several large mining companies. 

A very extensive scheme for the electrification of the Long 
Island Railroad system has been practically adopted. This year 
it is proposed to put in hand the electrification and double 
tracking of all passenger lines west of llempstead, electric 
trains to be operated through the Pennsylvania tunnels to the 
New York City terminals. This will involve an expenditure of 
upwards of £700,000. Two years hence the electritication and 
double tracking of the remaining portions of the system will be 
taken in hand. 

An important new incorporation is that of the Cincinnati, 
Louisville, and Indianapolis Electric Railroad Company. Its 
mission is to provide street railways and interurban railways, 
linking up the following cities : Greendale, Aurora, 
Lawrenceburg, Risen Sun, Patriot, Florence, Markland, 
Vevay, Lamb, Brooksburg, Kent, Blocker, Madison, and 
Scottsburg. The headquarters are at Aurora, Ind. 

Another incorporation is that of the De Kalb and Western 
Railway, De Kalb, III., to build an electric railway from Chicago 
to Rock Island, III. A third new company, the Independence, 
Siletz, and Pacitic Railway, Salem, Ore., will build an electric 
line from Simpson through the Siletz reservation to the coast. 


ELECTRIC SUPPLY IN INDIA. 


A prosperous future lies before the electrical industry in 
India, where existing enterprises are receiving most gratifying 
support. The Calcutta Electric Supply Corporation, Limited, 
has found it necessary to issue 80,000 cumulative 5 per cent. 
cumulative preference shares at £5 each, the balance of its 
share capital, in order to extend the mains, with a view to 
supply the constantly-increasing demand for current. The 
company, which was registered in 1897, works two licences: 
one for the supply of electricity for all purposes in the city of 
Calcutta, and the other for the supply in the suburb of Howrah, 
which may be purchased respectively in 1918 and 1923 as going 
concerns by the local authorities. The net profits of the under- 
taking have increased from £5,400 in 1900 to £58,200 last year, 
and the dividends on the ordinary shares have risen in the same 
lapse of time from 34 to 83 per cent. It is now proposed to pur- 
chase a site in the northern district of Calcutta and erect and equip 
a high-tension generating station and to greatly extend the mains. 
The Madras Electric Supply Corporation, Limited, appears to 
be marching on to a like prosperous career. It is true that the 
directors have had to report a disappointing delay in completing 
the equipment of the main generating station. However, 
matters were sufficiently advanced in April to allow a com- 
mencement of the supply of electricity to the public from the 
permanent plant, the temporary (and uneconomical) plant being 
dismantled. The sub-station at Mylapore and the tramway 
sub-station are also very nearly completed. The supply to the 
publie commenced with an equivalent of 5,200 8-c.p. lamps, 
and many applications have since been received, and some 
already satisfied. A large demand for electric fans is 
anticipated. Agreements for the supply to the Port Trust and 
to the Government buildings have been draftcd and are under 
consideration, while the tramway company has undertaken te 
purchase a minimum of one million units of current per annum. 
The Corporation, by the way, has invested £20,000 in the 
Madras Electric Tramways, and has received a dividend of 
9 per cent. on its investment. Further extension is con- 
templated, as new licences for the supply of current to Fort 
St. George and to the Port Trust are expected to be issued 
immediately, 
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IMPERIAL CABLES. 


Probable Reduction in Press Rates. 


At a committee meeting of representatives of telegraph 
administrations transmitting telegraph traffic“ eid. Eastern” 
and “wå Teheran“ between Great Britain and India, 
Australasia, and South Africa, the following resolution, says 
Reuter, was approved -viz. : 
Indian, and Colonial Governments. are prepared to take their 
rateable share of the reduction, the Press rate between Great 
Britain and. India, Australasia, and South Africa be reduced to 
9d. per word from Aug. 1 next." In connection with this it is 
interesting to find that the quarterly interim dividend announce- 
ment of the Anglo-American Telegraph Company for the three 
months ending June 30 shows an expansion of business. The 
usual dividends at the rate of 15s. on the ordinary shares and 
90s. on the preference stock were declared after placing £5,000 
to renewal account, but the significant. fact is that the carry 
forward was £24,400 —that is, £17,500 more than at the same 
period last year. 


THE THWAITE FUND. 


We learn that the committee of the B. H. Thwaite fund has 
now received from Mr. Carnegie a cheque for his generous con- 
tribution of £500. The conditions which were attached to Mr. 
Carnegie's offer—namely, thata further £500 should be forth- 
coming from subscriptions from those who recognised the value 
of the services rendered to certain departments of science and 
industry by the late Mr. Thwaite—have not been complied with 
up to the hilt, it is true, as the subscriptions did not reach a 
quite equal sum; but Mr. Carnegie has not allowed the actual 
cash shortage to stand in the way. He was doubtless influenced 
in his decision. by the successful efforts of the committee in 
regard to Mr. Thwaite's son, aged nine, who has been elected 
to the Yorkshire Society School. If this benefit could be 
capitalised it would represent many times the shortage in the 
subscription total. We understand that arrangements are in 
progress for placing Mr. Thwaite's daughter in a suitabie school. 
The committee are desirous of expressing through our columns 
their gratitude to Mr. Carnegie for his generosity and kind con- 
sideration, to all who by their subscriptions have helped to make 
up the required sum, and to those who have so substantially 
assisted by placing the deceased gentleman's son in the above 
school. In the last-named connection special thanks are due to 
Mr. George Mellor, the secretary of the Association of York- 
shiremen in London, of which association the late Mr. Thwaite 
was a founder. 


TELEPHONE AND TELEGRAPH RATES. 


The Associated Chambers of Commerce of the United 
Kingdom, in accordance with a resolution passed at the annual 
general meeting, sent a memorial to the Postmaster-General 
relating to telephone rates. The resolution stated that the 
scale of charges adupted and put into force on Jan. 1, 1907, by 
the Post Office and the National Telephone Company was much 
too high, and that the association was of opinion that the action 
of the Postmaster-General in consenting to increased charges 
being made by the National Telephone Company was opposed 
to the public interests, and called for a searching inquiry by 
Parliament. A reply has been received setting forth that the 
Postmaster-General’s aim had been to adopt such rates as would 
cover the working expenses of the system, including sinking 
fund and an allowance for the depreciation of plant, together 


with a reasonable return on the capital expenditure 
involved. At the present time, owing to the Special 
circumstances under which nearly the whole of the 


local telephone: service of the United Kingdom the most 
profitable portion of the service —was in the hands of the 
National Telephone Company, it was impossible to say what 
rates of charge should be adopted when the whole service was 
transferred to the Post Office. In Mr. Sydney Buxton's view, 
no final settlement on the question could be arrived at until 
some experience of the results of that transfer had been 
obtained. 

As regards cheapening the telegraph rates between England 
and France, Mr. Buxton replied, if the rate was reduced to 1d. 
per word, each administration would, of course, receive 4d. only 
for each word transmitted or received. The cost of the service 
perforined exceeded 4d. per word, and, therefore, if the 
reduction were carried out, the service would, as in the case 
of the inland telegraph, be carried on at а loss. A reduction to 
134. only did not appear to be regarded as sufliciently advan- 
tayeous or acceptable to be worth the sacrifice of revenue 
involved. He could not help feeling that when the financial 
position should hereafter permit, the public interest would be 
better served by a reduction in the letter postage rate to France 
than by a reduction in the telegraph rate, | 


“That, provided the British, 


LEGAL INTELLIGENCE. 


ELECTRICAL RADIATORS. 
How Long does Sale or Return" Last? 


In the City of London Court on Friday last, before his Honour 
Judge Lumley Smith, K.O., the Armorduct Manufacturing Co., 
b, Farringdon-avenue, E.C., sued Mr. A. Fearnhead, 554, Caledonian- 
road, for £8. 5s. 114. elec'rical gocds and fittings supplied. The 
claim was admitted, but the defendant counterclaimed for £5. 13s. 64. 
for the price of electrical radiatora supplied to the plaintitls. 
Defendants said that in February, 1908, he saw the plaintitts’ sales 
manager about the radiatois, and he agreed to take them. They 
were sent as tamples on sale or return, but plaintills must pay for 
them now, because they kept them for 10 months and sent them back 
damaged. Judge Lumley Smith said he supposed if the plaintills had 
returned the radiators in a fortnight the defendant would have taken 
them back. The defendant thonght he might. Plaintiffs’ traveller 
said they were waiting fir months for invoice in respect of the 
radiators, That was why they kept them so long, as they did not 
know what they were to bo charged. They had never given a specitio 
order for radiators. It was quite a well-known practice in the elec- 
trical trade for go ds to remain as long as 12 months in shops on 
approval The defendant said that was not so as applicd to radiatora. 
Had the goods been e:ectroliers he would have been willing for the 
plaintiils to have kept them for nine months and then taken them 
back. The sale of radiators was a season's trade. Counsel for tho 
p'aintiffs said it was very useful for men like the defendant to show 
their radiators in the showrooms like the plaintiffs’. Judge Lumley 
Smith said that when goods were sold on sale or return the property 
passed to the buyers if they did not send them back within a reason- 
able time or give notice that they would not have them. There was 
a little difference where goods were sent in to be shown. Не was 
satisfied that the goods were sent in to be looked at to get orders from 
and not bought or sold, The counterclaim therefore failed. Judgment 
for the plaintiffs on claim and counterclaim, with coste. 


METHUEN v. DUNDEE, ETC., TRAMWAY CO. 


Judga.ent was on Tuesday last issued by Sheriff Campbell Smith iu 
an action in which James Cox Methuen, The Cottage, Lochee, sought 
to recover £124. 15s. 1Cd. from the Dundee, Broughty Ferry, and 
District Tramway Co. The action was the result of a collision which 
occurred in February between pursuer's motorcar and а tramcar 
belonging to the company. Purtsuer contended that as he was 
approaching Dundee burgh boundary а tramway car at the crossing 
there backed into his car, and that the accident was due to the 
carelessness of the driver and conductor. The tramway company 
contended that there had been contributory negligence, and that the 
collision was really due to pursuer’s chautteur having driven too fast. 
The Sheriff found that reckless driving on the part of the motorcar 
driver had not been proved. In giving his evidence the chauffeur had 
filled him (the Sheritt) with confidence on his professional ekill and 
expertness, He gave decree for £55, with expenses. 


COMPANIES MEETINGS AND REPORTS. 


VICTORIA FALLS AND TRANSVAAL POWER. 


The annual general meeting of this Company was held last week, 
Mr. H. Birchencugh presiding. 

The CHAIRMAN, in moving the adoption of the report, said there 
was a surplus of £48177, compared with a surplus las; year of 
£36,685. An immense change had tiken place in the position and 
magnitude of their undertaking. They had now acquired from Mr, 
Harper a conditional agreement made by him with the Rand Miner, 
Limited, under which, when the agreement became detinite, 15 minin 
companies controlled by the Rand Mines and Eckstein groups ud 
contract to take the whole of their power requirements from а com- 
pany to be formed for the purpose of supplying them with electricity 
and compresied air. This agreement was originally for 12 years, but 
they were successful in negotiating an extension of the contract from 
12 to 20 years, without any right on the part of the Rand Mines of 
terminating it at an earlier period. The annual power requirements 
of these mines were estimated by the Rand Mines, Limited, at 
270,000,000 unite. In addition to this agreement, negotiations had 
been successfully carried out for the prolongation of the contract with 
the Consolidated Gold Fields of South Africa from 10 years to 12 
yeara, and important contracts had been entered into with other 
mining groups, including the Johannesburg Consolidated Investment 
Co. In order to take advantsye of the Harper agreement, it becanie 
necessary to raise additional capital. Accordingly an agreement was 
negotiated and entered into with the German banks for the subscrip- 
tion of £900,000 5 per cent. debentures, and sutsequently, in accord- 
ance with arrangements made with the bsnks, a prospectus was 
prepared and £900,000 preference shares were issued in London. The 
result of that increase was that the capital that day stood as follows: 
£1,000,000 ordinary shares, £1,700,000 preference shares, and 
21, 700, CO) debentures. A company had been formed and registered 
in the Transvaal, entitled the Rind Mines Power Supply Oo., Limited, 
to operate the Eckstein contract, aud to supply power in bulk to their 
company. It had a capital of £1,500,000—numely, a share capital of 
£500,000 in shares of £1 each— and it would have borrowed capital of 
£1,000,000. The problems that would confront them in the future 
were problems of cheap production and of careful and ellicient manage- 
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ment—not problems of propaganda and sale. Since their last meeting 
two directors—Sir Lewis Michell and Mr. Henry Wilson Fox—had, 
to the regret of their colleagues, resigned their seats upon the Board. 
Sir Lowis Michell had returned to South Africa to resume his residence 
there. The Board had appointed Mr. R. G. Fricker and Mr. Amandus 
Brakhan to be directors of the Company. 

Sir CHARLES METCALFE, in secondiny the resolution, said he had 
just returned from visiting the works in South Africa. They had now 
something like 12,000 kw. iu active work, and at that time next year 
they would have more than double that. The question of trans- 
mission of power from the Victoria Falls, which was what they 
originally thought of, was rendered enormously difficult owing to th» 
hostile attitude of the people in the Transvaal, who were having their 
coal used by the various companies, and also of the railway autho- 
rities, who depended a great deal for their income upon the carriage of 
coal. This Company had to meet that hostility by deferring the 
long transmission, though it would give him the greatest gratitication 
to carry it out. 

The resolution was carried unanimously. 


CROMPTON AND CO. 


The annual report for the year ended March 31 last, to be presented 
at the meeting of shareholders at Salisbury House London- wall, 
on July 26, states that the depression in trade in almost all parts 
of the world in which the Comping does busine:s, and the resulting 
keen competition, has rendered the obtaining of remunerative orders 
during the fivancii] year а matter of very greit dilli:ulty, and a 
certain amount of work has had to be und rtiken at a very small 
margin over cost. The net profit for the year amounts to £10,051, as 
compared to £31,320 for the ycar ended March 31, 1908. After pro- 
viding for debenture interest, and other charges, there remains, with 
the sum brought forward from last year, an available bilance of 
£7,827. The directors propose out of this eum to sst aside £1,500 
for doubtful debts and contingencies, and to carry tke balance 
forward. "The runiber of additional lamps connected to tho mains of 
the Electric Supply Corporation undertakings during the year ended 
Dec. 31 last represents an increase of approximately 20 per cent., 
which is satisfactory, The guarautee as to the earnings of the Electric 
Supply Corporation, which expires in December next, will not, so far 
as the directors can foresee, nezes:itata any further increas) in the 
Company's interest in the guaranteeing company. The dulness of 
trade still continues, although there are some indications of improve- 
ment. The directors hav» in view some important orders which it is 
hoped will be secured at satisfactory prices; they a'so have pleasure 
in reportiog that duriug the financial year a patent has been obtained 
for a new auto converter, invented at the Company's works. Orders 
for these machines are now being executed, and it is anticipat»d that 
the invention, for which there is & large field, will prove of con- 
siderab'e importance to the Company's busine:s, With a view to 
obtaining fresh capital until such time as the Company can protitably 
reduce its holdings in other concerns, au offer of short-term notes was 
made to the shareholders in February last. The directors are now 
ollering elsewhere the balance unapplied for. In order to prevent the 
possibility of delay in the issue ot the Company's annual accounts, 
it is proposed in future to clos» the accounts of the Company's foreign 
branches at Dec. 51 iu each year, instead of Mirch 31, as at present. 
This course has the approval of the Company’ auditors. М“. John 
Trotter retires from the board of directors by rotation, but off rs him- 
self for re-elestion. 


ELECTRIC CONSTRUCTION. 


The annual meeting of this Company was held on the 17th inst., 
Mr. Walter S. B. McLaren presiding. 

In moving the adoption of the report, the CHAIRMAN stated that 
the accounts showed a marked improvement upon those of the 
previous year. Having regard to the general depression ia trade and 
t» the continued s'renuous competition in the ele»trieal manufacturing 
industry, ho thought that they had every reason to congratulats them- 
s:lves. The electrical manufacturing industry was suffering severely 
from over-production. During the present decade about £7,002,002 
had been invested in this branch of the business, the greater part of 
which was earning no dividend. Throughout the whole period of the 
depression the closest attention had been given by the Board and the 
management to economical production, and they had not hesitated 
to keep the Company's works up to the highest state of etliciency by 
installing the most modern labour-saving appliances. They had every 
reason to expect that, in the absence of any further slump in trade or 
serious cutting of prices, they would be able to submit the share- 
holders next year results as favourable as these now reported. The 
net profit for the year, after paying £10,250 for debenture interest 
and crediting £5,C00, as formerly, to depreciation account, was 
£10,730, which compared with £5,932 for 1907-8 and with a loss of 
£1,442 for 1906 7. 

Mr. P. E. BEAcHcnRorr seconded the motion, which was carried 
unanimously. 


GENERAL ELECTRIC. 


The ordinary general meeting of this Company was held last week 
at 71, Queen Victoria-street, E.O., Mr. G. Byng (the chairman) 
presiding. 

The CHAIRMAN, in moving the adoption of the report, said there 
was larger profit this year than last year. They had written off more 
for depreciation at their works, and had placed to the credit of the 
reserve fund a larger suni —over £16,000. The resources of the Com- 
pany and the security of the preference shareholders had thereby 
been materially strengthened, The pressure of competition at home 
forced them to scek ordera more and more abroad. Unfortunately, 
customs duties were against them—not only on account of their 


stitfaess, but also on account of their uncertainty—and it would be of 
enormous assistance to them if the British Government could enter 
into commercial treaties with Continental nations instead of relying 
upon the so-called '' most favoured nation” clause—a clause which 
had often acted against them. Тпеу were continually influenced by 
the tarii! fighting of foreign nations among themselves, The position 
of a great country waiting for the outcome of disputes between others 
was exceedingly ludicrous, and put them at a disadvantage compared 
to their foreign competitors. After having spent money in pushiog 
their manufactures the duties were suddenly raised against them. At 
present the alterations of «ustoa s du'i s ia France were making the 
Company very anxious, and they hoped for an oily settlement one 
way or another. From а purely technical point of view all their 
works had done well—the engiaeering stat! at Witton hid espeisily 
distinguished itself. They had installed a larger number of big 
plants —they had proved very suczssful, and had greatly enhan 
the reputation of the Witton ele :trical engineering works, strengthen- 
ing their position in the foremost rank of electricsl engiaeeriag rns. 
The carbon worke were largely occapied with making flime are 
carbons. Theirs was the only factory in England whore such carbons 
were made ; they had succeeded in compoting with Continental firms. 
For this great credit was due to the energy and skill of the manager 
and stai! of that factory. All their batteries, porous pots, and dry 
cells were now made at Witton. They had added a large welding 
plant to their tube works, and tli» art metal works at Sherlock: street, 
Birmingham. were making hesting stoves and radiators in addition 
to electric light fittings. They had considerably extended the tele- 
phone factory at Peel Works, and he was pleased to record that the 
telephone equipments produced at these works had been adopted by 
their own and colonial governments, and were considered an advance 
upon those made by the most prominent manufacturers ia America 
and on the Continent. Tne sals of Osram lamps had been large, and 
experience had proved that the marvellous economy and durability 
claimed for this invention was ontirely justitied. The factory at 
Hammeremith was completed, and was turniog thes» lamps out equal 
in quality in every respeet to those produced on t:e Continent. Ine 
process of teaching workp'ople in this new industry was proceeding 
rapidly, and soon they hop:d to employ over 1,0CO skilled hands. 
They had had exceptional opportunities of comparing the capacity of 
their English staff and workmen with that of simitar German aud 
American organisations. Не was pleased to state that Eogiishmen 
had learned as quickly and as well as their foreiga competitors, and 
in some respects had surpissed them, This was not a biassed opinion 
of his own, but the actual experience of the engineer who had taught 
both here and abroad. Generally speaking they could not be dis- 
eatietiad with the year's working. While their profits might cəm- 
pire favourably with thos» of other Eaglish concerns they по: did come 
up to the standard of proti's obtained by foreign electrical comp nies 
working under certain conditions. The cooditious of the country and 
the outlook were, to his mind, far from brigut, and it would be wrong 
for business men to overlook the present symptoms. They had mainly 
felt them in their ettorts to fill the works with su‘fivisnt orders, so 
that they could be run at their full working capicity. | 

Mr. Н. Hirst seconded the motion, and it was carried unani- 
mously. 


EDMUNDSON'S ELECTRICITY. 


Mr. P. D. Тсскетт presided at the ordinary general meting of this 
Company, held in London on the 17ch inst. Ia moving the adoption 
of the report he said that the gross trading protit had fallea to the 
extent of £5,234. The maio cause of the decline was the reluced 
capital expenditure of the sub.companies. Tho private lighting 
department had not done s». well this year as it did last year, when it 
had in hand the completion of a large Goverament coatra?t. <All 
expenditure on adverti:siog was dis»ontinued three or four ye rs azo, 
and the Company was undoubtedly now suffering from the resilts of 
that policy. Another cause that had adversely aflected the trad:ng 
profits arose out of what he could only deacrib» as bad book-keepiag 
by one of the Urban Company undertikingae a few years ago. Sinc 
the accounts were mide up he had reason to feat that a similar szate 
of affairs would be disclosed in the case of another Urban Company 
undertaking. Apart from these there was no reason to suppose that 
the accounts of the sub companies had been improperly kept. 

The motion was unanimously adopted. 


METROPOLITAN RAILWAY. 


The report of the directors of this Company for the half-year 
ended June 30 last, to be submitted to the meeting on the 28th 
inst., states that the total receipts fur the half-year amount to 
£379 487 and the expenses to £195,245, leaving а profit of 
£186.245. Compared with the corresponding half-year of 1928 the 
receipts show an increase of £22,700 and th» expenses a decrease 
of £6536. The expenditure is at the rate of 56 25 per cent. of 
the tots! traffic receipts, as compared with 60°36 per cent. in the 
corresponding period. The net revenue account, after providing for 
the interest upon the debenture stocks and other fixed charges, and 
for electrical depreciation, shows a balance of £157,075, which will 
permit of the payment of the dividends upon the preference stock 
and leave a balance of £32,564 available for divilend upon the 
ordinary stock. The directors recommend a dividend upon the ordinary 
stock at the rate of 1 per cent. per annum, and to carry forward the 
balance of £3,904. The Surplus Lands Committee announce that the 
dividend on the surplus lands stock for the past half-year will be at 
the rate of £2. 15s. per cent. per annum, as in tho corresponding 
half-year. The development of the passenger traffic resulting from 
the improved train services and through bookings with the tube rail- 
ways has been well maintained, while the new express parcels service, 
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which was brought into operation at the beginning of the year, has 
по been very successful, and has attracted a large amount of new 
usiness, 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY. 


The Financial Times states that Mr. M. Snow, secretary of the 
Newcastle-upon-Tyne Electric Supply Co., has issued the following 
circular to the shareholders: ''I am instructed by the directors to 
inform you that the profits for the first six months of the current 
year, a8 shown by the cost sheets, amount to £47,759, which, after 
including the balance brought forward from last year, and deducting 
intereet on loans, debentures, etc., represents a net sum of £41,704. 
Out of this the directors have decided to pay on the 31st inst. an 
interim dividend on the preference shares of 24 per cent., absorbing 
£17,187. The balance—namely, £231,516 —though subject to deduc- 
tions for depreciation and a sum to te carried forward, would, in the 
ordinary state of business, permit the declaration of a small interim 
‘dividend on the ordinary shares. In view, however, of the critical 
position of the coal trade and the possible stoppage of and damage to 
other trades which may follow therefrom, the directors do not think 
it prudent to deal with the balance before the end of the Oompany’s 
financial year." 


CITY AND SOUTH LONDON RAILWAY. 


The report for the half-year ended June 30 last, to be submitted to 
the mecting on July 27, states that the receipts from all sources for 
the past half-year have amounted to £89 555, and the cos: of working 
has be:n £39,975, leaving a profit of £49 588. Inclusive of the 
balance brought forward from De» 31 last, the net revenue account 
shows au aggregate total of £50,542. After making provision for the 
debenture stock inte-est, rent charge, and the transfer to the renewal 
fund of 21,570, a balance remains available for dividend of £34,662. 
The directors recommend a dividerd at the rate of 1} per cent. per 
annum on the consolidated ordinary stock for the half-yeur, leaving 
a balance of 21, 411 to be carried forward. The directors report 
increise in the receipts from all sources during the half-year. This 
result is the more satisfactory in view of the constantly progressing 
electrification of tramways which conne:t with and feed those 
already competing with this company's line. It has also to be 
remembered that as 1908 was Leap year, the half-year row under 
review was shorter by one day than the со! ret por ding period. 


EAST LONDON RAILWAY. 


The report for the half-year ended June 30 states that tho 
electrification of the South London saction of the London, Brighton, 
and South Coast Railway is approaching completion, but the time 
when it will be opened for public traffic has not yet been officially 
announced. No data are therefore available as to the compacative 
cost of working the overhead and the third-rail systems, or of the 
facilities they respectively offer to the travelling public. Conse. 
quently the directors are unable for the present to make any 
suggestion of a practical nature on the important questicn of 
electrification. 


CHATHAM AND DISTRICT LIGHT RAILWAYS. 


The report for the half-year ended June 30 last states that the 
result of the half-year’s working is as follows: Receipts £20,363, 
expenses £12820, leaving £7,452. After deducting rent of 
Rochester Corporation lines, interest on debentures and adding 
balance brought forward there remains a balance of £4,669. The 
direstors recommend a dividend at the rate of 5 per cent. per 
annum on the preference shares, carrying forward £1,729. The 
tratlic receipt; show an increase of £1,137 over those for the corre. 
sponding period of last year, This, however, is almost entirely 
accounted for by the fact that the extensions to Btrocd and Frinds- 
bury were not open for public traffic for the full half-year of 1908. 


NORTH MELBOURNE ELECTRIC TRAMWAYS. 


The accounts of the North Melbourne Electric Tramways and 
Lighting Co. for the year to Sept. 50, 1908, show a lots of £7,388, 
increasing the debit balance at profit and loss account to £16,285. 


NEW COMPANIES REGISTERED. 


Light and Power Co, Limited.— 
Capital, £1,500 in £1 shares. 
Registered осе: Charlestown, 


Charlestown Electric 
Registered June 16 in Dublin. 
Objects as indicated by the title. 
co. Mayo. 

United Sua Betong Rubber Estates, Limited.— Registered 
July 15. Capital, £70,000 in £1 shares. Objects: to acquire the 
property known as Seng Каор, Sua Betong, and Passir Panjang 
estates, in Negri, Sembilan, Federated Malay States; to adopt agree- 
ments (1) with H. Caldicott and J. A. Macgregor, (2) with J. A. 
Macgregor, and (3) with Guthrie and Co., and to carry on tho business 
of planters and cultivators of rubber and other produce, etc. 

Beam Co. (British Electrical and Mechanical Co.), Limited.— 
Registered June 8. Capital, £1,000 in £1 shares. Objects: to take 
over the business of an electrical. telegraph, and general engineer and 
contractor carried on by A. Lawes at 35, Devonshire-cham bers, 
Bishopsgate-street Without, E.C., as the Beam Co. (British Elec- 


trical and Mechanical Co.). Private company. Registered office: 
35, Devonshire-chambers, Bishopsgate-street Without, E.O. 

Bakep Rubber Plantations, Limited. — Registered July 8. 
Capital, £60,000 in £1 shares. Objects: to acquire certain estates in 
the province of Wellesley, Straits Settlements, known as the Sungei 
Duri Rubber Estate, together with the buildings, plant, machinery, 
tools, and equipment belonging thereto; to adopt an agreement with 
the Melentang Syndicate, and to carry on the bus iness of planters 
and cultivators of rubber, guttapercha, and other produce, eto. 


Kamuning (Perak) Rubber and Tin Co, Limited.—Regis- 
tered July 9. Capital, £200,000 in 950,000 A shares of 2». each and 
105, 00 B shares of £1 each. Objects: to acquire from the Ling zi 
Plantations, Limited. the Kamuniog Estate, Perak, for £132,500 
(£105 000 to be satisfied hy the allotment as fully paid of the 105,000 
B shares and £27,50) to b» paid in cash out of the proceeds of the 
issue of the A shares), to adopt agrvem: nts (1) with the said vendors, 
and (2) with Guthrie and Co., and to carry on the business indicated 
by the title. Registered offices: 5, Whittiogton-avenue, E.O. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Nenagh.— The Urban District Council have decided to advertise 
for plans, specifications, etc., for the installation of electricity in the 
district. ; 

Chelsea Electricity Supply Co.—The Board have declared an 
interim dividead of 2s. per share on the ordinary shares for the past 
half. year. 

Yarmouth.—The Town Council have decided to seek sanction to 
the borrowiny of £2,000 for the purposes of laying mains and providing 
house services. 

West Ashford.—Mr. Mark Parker has notified the Council of his 
intention to apply under the Electric Lighting Acts, 1882-1899, to 
supply the rural district of West Ashford. 

Aylesbury.— Messrs. Foote and Milne have notified to the Urban 
District Couvcil their intention of applying for a provisional order to 
supply electricity within the area of the Council. 

North Boerwiok.—4At the last meeting of the Town Council notice 
was received of the intention of Messrs. Crompton and Co. to apply 
for a provisional electric lighting order for the burgh. 

Saffron Walden.—The town clerk has received notice from Mr. 
Mark Parker of his intention to apply to the Board of Trade for a 
provisional order to supply electricity within the borough. 

Launoeston.— Messrs, Foote and Milne have notified the Town 
Council of their intention to apply to the Board of Trade for a pro- 
visional order to supply electricity within the Council's area. 

City of London Electric Lighting Co.—The directors have 
declared an interim dividend of 5 per cent. per annum (5s. per share), 
less income tax, on the ordinary shares for the past half-year, payable 
Aug. 4. 

Ayr.—The Town Council have decided to apply £900 of the 
surplus on the lighting account to the general assessment account for 
the relief of the rates. The profit earned from electric lighting for 
the year amounted to £1,424. 

Montreal Light, Heat, and Power Co.—The directors have 
declared a dividend of 13 per cent. on the paid-up capital stock, being 
at the rate of 7 per cent. pər annum, for the quarter ending July 31, 
first, to shareholders of record on the 31st inst. 

St. James and Pall Mall Electric Light Co.—The amount of 
electricity sold by the company for the half-year ended June 30, 1909, 
is returned at 4,826,663 units, estimated to produce £60,697, as 
against 4,802,560 units, which produced £61,635, for the correspond- 
ing pericd of last year. 

Lowestott.—The Electric Lighting Committee have directed the 
clerk to effect the fire insurance of the buildings, offices, and machinery 
with the Municipal Mutual Insurance Co. at the rates quoted by them, 
and the Council have decided to pass an order on the treasurer for 
payment of £19. 17s. 3d., being the amount of the premium. 

Dundee.—As a result of the recent explosion and fire which occurred 
at the electric station damage to the extent of £1,400 has been done, 
Fully 6,000 yards of copper wire was destroyed and two Siemens 
engines and generators, which were, however, not in use at the time, 
were considerably damaged. All the damaged cables have been 
replaced by temporary ones. 

Carlisle —At the Town Council meeting last week Mr. Johnstone, 
in moving the adoption of the minutes of the Electricity Committee, 
which showed a net profit of £2,222, against £235 the previous year, 
said the manager's report of the year's working was clear and needed 
по comment. Не would only ғау that the committee were delighted 
with the result. The Council adopted the report. 

Neath.—A meeting of the Rural District Council was held last 
week, when Mr. J. H. Moore, on the report of the Electric Lighting 
Committee, said that the Council had purchased from the South Wales 
Distribution Co. the power station at Neath, which originally cost 
£45,000, for £7,000, including a length of cable which cost £5,000. 
The district was being well lighted at a minimum cost. 

Donoaster.—The revenue from eale of current at the Corporation 
works duiing the year ending March 31 was £8 955. 17s. 7d., as 
compared with £8 820. Is. 9d. in the previous year. Of the current 
sold, the tramways took 578,423 units at a cost of £3,615. 2s. 11d. 
(14d. per unit), as compared with 591,131 units at a cost of £3,694, 
lls. 4d. The generating expenses were £3,456. 15s. 10d. as com- 
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pared with £3,462. 128. 11d. The cost of distribution was £573. 
4s, ld., as compared with £374. 13s. 10d. 


Blackpool. —The returns for the month of May show an increase 
in the total works output over the corresponding month last year of 
9 889 units, made up as follows: private lighting, May, 1909, 98,149 
(May, 1908, 100,804) ; public lighting, 11,181 (10,227) ; Corporation 
‘trams, 127,773 (116,831) ; Lytham and St. Annes, 9 598 (8,950)-- 
total for month, 246,701 (235,812). For the two months, April and 
May, 1909, a« compared with the corresponding two months in 1908, 
the output has been as follows: private lighting, two months, 1909, 
203,105 (two months, 1908, 207,207) ; public lighting, 25.534 (22,813); 
Corporation trams, 244,452 (228,343) ; Lytham and St. Annes, 
18,885 (17,190) —total for two months, 491,957 (475, 553). 

Taunton.—The electricity accounts for the year ehow a gross profit 
of £4,096. 163. 6d., to which must be added the sum of £25 received 
in respect of pupils’ premium, and also the sum of £43. 12s. 10d. 
brought forward from the last account, making together £4,138. 
Os. 4d. This sum has been disposed of as follows: interest on loans, 
£1,708. 9s. 7d. ; redemption of loans, £2,354. 18s. 6d. ; transferred 
to capital account to balance in respect of amount overpaid on sanc- 
tion for pump, ete., £9. 10s, 63. ; transferred to reserve account, £406. 
33. 63. ; and carrying forward a balance of £19. 78. 3d. to the next 
year's account, The committee have also expended the sum of £496. 
38. 61. out of the reserve account in the purchase of a new 150-b.h p. 
engine and meters, leaving a oredit balance on this account of £1,659. 


Darwen.—The electricity works revenue account for the year 
ending March 31 shows a gross profit of £3,922. 10s. 11d. This is 
reduced, after making provision for interest and sinking fund instal. 
ments and repayments of principal to the Public Works Loan Com- 
. missioners, to a net profit of £627, 5s. 10d. The adverse balance of 

£1,265. 19s. 93. standing to the debit of profit and loss account at 
March 31, 1908, together with £726, preliminary expenses disallowed 
by the Local Government Board, have been written off by a transfer 
‘from general district rate of a sum equal to these two aniounts— t.e., 
£1,991. 193. 9d., leaving the above sum of £627. 5s. 10d. standing to 
the credit of profit and loss account. The number of units generated 
was 863,000 as compared with 838,814 for the previous year. The 
number of units sold and used on works has been 847,281, as com- 
pared with 821,111 for the previous year, being an increase of 26,170, 
or 3'08 per cent, 


King's Lynn.—At the last meeting of the Electricity Committee 
the engineer reported that since the previous meeting applications had 
been received for 22 additional private connections, making a total of 
692; the additional lamps numbered 240 of 8 c.p., or equivalent, 
making a total of 30,987. Tendera for the supply of from 1,500 to 
2.000 tons of coal during the 12 months ending June 30, 1910, if 
required, were received, and that of Mesars. Myers, Rose, and Co. for 
the supply of Bestwood nutty slack was accepted. The committee 
further considered the statement of accounts for the past year, and 
it was resolved that the net surplus of £442, 19s. 9d. be carried 
forward te the next year's account. The engineer submitted the 
following statement: Units generated, May, 1909, 26,995 (May, 1908, 
56 569) ; total units sold to private consumers (light and power), 
18,432 (21,554); units sold at lighting rates, 6,718 (7,227); units 
sold at power rates, 11,714 (14,327) ; cost of fuel, stores, repairs, and 
wages at station, £122. 5s. (£137. 17e. 103.) ; cost per unit gene- 
rated, 1:0869d. (0:9099d.); wages of lamplighters and repairs of 
lamps, meters, and mains, £28. 13s, 3d. (£26. 12s. 6d.). 

Burslem.—At the last Town Council meeting the Electricity Com- 
mittee reported the receipt of a letter from the Collieries Electric 
Power Development Syndicate offering terms for the supply of elec- 
tricity in bulk to the Corporation, and it was recommende that the 
town clerk be instructed to state that the Town Council are not pre- 
pared to continue the negotiations, The committee had further con- 
eidered the question of the collection of tho accounts for electricity, 
and recommended that Mr. J. W. Steele be appointed to collect and 
keep the accounts at the electricity works, at a salary of 50s. per 
week. Tenders for extensions at the electricity works were sub- 
mitted, and it was recommended that the chairman and vice-chairman 
and Mr. S. Gibson be appointed a sub-committee to open the tenders 
and report to the next meeting of the committee. The committee 
had considered a letter from Mr. Bremner, electrical engineer, apply- 
ing for an increase of salary, and recommended that his salary be 
increased from £359 to £400 per annum. The report was adopted by 
the Council, with the exception of the recommendation respecting 
the engineer’s salary, which was referred back for further consideration 
' by the committee. 

Sheffleld.—Councillor Bennett, in presenting the annual accounts 
of the Electrie Lighting Committee at the last meeting of the City 
Council, said, having regard to the state of trade in the city and the 
reduction in revenue arising therefrom, and from the introduction of 
the new metallic lamps, the accounts were satisfactory, and the com- 
- mittee could congratulate themselves on the result. There were times— 
anxious times—during the year when it seemed possible that they 
would have to meet the Council with a deficiency, but he was glad to 
say that was not so, and that they had a net profit of £2,422. 16s. 5d. 
The accounts had been presented in the form. required by the Special 
Inquiry Committee, which was appointed last year, and they showed 
that if it had not been for the interest and sinking fund on 
unproductive capital the profit would have been £12,321. 
7s. 10d., instead of £2,422. 16s. 5d. only. The committee had 
endeavoured to carry out the terms of the report of the Special 

Inquiry Committee, and, as would be seen, had carried to the 
renewals fund the sum of £10,000, as recommended by them, 
making the total amount which had been so applied £20,000. As 
‚ regarded their suggestion that the further sum of £5,000 per annum 
should be carried to the renewals fund, they had pointed out that as 
the net profit was only £2,422. 108. 5d., and the total available 
aurplue, after carrying over the £10,000, only 8,751. 14s. 9d., it 


live in Arthur-street, Spon-lane. 
the child ran right in front of the tram. 
up the car ran over him, inflicting injuries which must have caused 


would be inadvisable to reduce this further this year, as the last- 
mentioned sum was not more than sufficient to meet the needs of the 
undertaking. 
necessity of carrying the annual sum mentioned to the renewals fund 
whenever there were sufficient funds in hand to do во, The units 
sold during the year amounted to 9,029,741, being an increase of 
728,993 over the previous year, and the lighting connections 
had also increased by an equivalent of 60,605 8-c.p. lampe. 
Tho output for power purposes had grown satisfactorily, showing 
an increase of 880,909 units over tle preceding year. i 
regard to the state of trade, this must be considered very satis- 
factory. Mr. Bennett called attention to the great saving to the 
consumer by the introduction of the new metallic lamps, as the more 
this was realised, he said, the more and more would people substitute 
the electric for other methods of illumination. 
difference in the cost of lighting at the town hall to show the 
saving effected by the use of tle new metallic lamps. From Jan. 9 
to March 25, 1908, the cost of lighting was 2175. 193. 7d., and for 
the corresponding quarter this year £121. 2s. 7d., a reduction of 
£54. 17s. 
on lighting was £94. 15s. 11d., while from March 25 to June 23 this 
year the cost was £49. 6s. lld., a reduction of £45. 7s. After 
allowing for the few days short in this year's figures, there was а 
eaving of at least 354 
new lamps gave at least 100 per cent. more candle-power. In 
conclusion, Councillor Bennett referred in appreciative terms to the 
work done by the general manager and the stal of the Electric Light 
Committee during the year. 


The committee were, however, fully alive to the 


Having 


He quoted the 


For the quarter March 25 to July 6, 1908, the expenditure 


r cent., while statistics also showed that the 


en’ 


TRACTION. 


Baeup.—The public opening of the electric tramways has been 


fixed for to-day, while the Board of Trade inspection is expected next 
Tuesday, 


London Street Tramways Co.—The directors have paid an 


interim dividend of 2s. per share, free of income tax, on the ordinary 
shares for the past half-year. 


Madras Electric Tramways.—The traffic receipts for the fort- 


night ending July 16 totalled Rs. 19,829, against a total of Rs. 17,817 
for the corresponding period last year. 


Moreoambe.—The Town Council have decided to purchase the 


tramway undertaking from the old company, and the trams will pass 
into the possession of the Corporation on July 25. 


Lowostoft.—At the last Council meeting the Tramways Committee 


reported that the receipts from Oct. 1 to June 22 had been £5 605, as 
compared with £6,210 in 1908, but there had been a decrease in 
expenses of £705. 10s. 


Ayr.—The tramway takings for last week amounted to £375. 143., 


showing an increase of £75. Cs. lid. as compared with the previous 
week, and an increase of £36. ls. 44d. as compared with the corre- 
sponding week last year. 


Whitworth.—The Bill promoted by the Urban District Council, in 


which the authorities seck power to construct electric tramways to 
copnect with the Rochdale tramways at Ending, has received the 
sanction of a committee of the House of Lords. 


Darlington.—At the last meeting of the Rural District Council a 


letter had been received from the Board of Trade stating that after 
careful consideration they had extended the period for the making of 
the tramway line from the Round House in Darlington to Haughton- 
le-Skerne by two years. 


British Columbia Electric Railway Co.—On July 51 next а 


dividend at the rate of 5 per cent. per annum will be paid on the 
5 per cant. non-cumulative preferred ordinary stock for the half-year 
ended June 30, 1909, together with an additional dividend at the rate 
of 1 per cent. per annum for the same period. 


Portland.—The Weymouth Town Council have appointed a depu- 


tation to confer with the Portland Urban District Council as to the 
desirability of a system of tramways between Weymouth and the Isle 
of Portland. Such a system would be in competition with the railway 
service, but would, it is believed, be а great publie convenience. 


West Bromwich.—4A fatal tram accident occurred at Spon-lana, 
West Bromwich, last week, the victim being a little boy whose parents 
It appears that about nine o'clock 
Before the driver could pull 


his death immediately. 
Bath.—At the last meeting of the Rural District Council the clerk 


stated that the Bath Tramways Co. had sent formal notice through 


their solicitors of their intention to apply for an extension of time for 
the construction of certain works in the Keynsham district, including 
the extension of the tramlines. The company obtained an order three 
years ayo to construct an extension line to Saltford, but the time 
within which they were authorised to do the work was nearly expired, 
and they had not yet carried it out. 

Kilmarnock.-—At the last meeting of the Town Council a report 
was submitted from the electrical engineer and tramway manager 
which showed that during the past year there was a protit of 
£147. 14s. on the electric light and a deficit of £2,009 on the cars. 
A long discussion took place in regard to car fares and stops, and with 
the view of increasing the revenue it was agreed to issue return tickets 
between Kilmarnock and IIurlford at 3d. instead of 2d. either way. 
The question of rearranging the route from Riccarton to Beansburn 
was left over till September. 

Oswaldtwistle.—The District Council have appointed Messrs. 
Hindle and Usher as a deputation to wait upon the Blackbarn Cor- 
poration with reference to the introduction of 4d. fares between 
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Epread Eagle and Ohurch, and also for cheap tickets for children 
attending the day schools. The Council, after receiving the petition 
from the residents of West Eni district, wrote to the Blackburn 
Corporation on the matter, but the Corporation wrote expressing their 
inability to establish reduced fares. Hence the Council have appointed 
the deputation with a view to making further representations to the 
Corporation. 


Laurieston.—As has been previously stated, the extension of the 
Falkirk and District Tramways to Laurieston goes on apace. The 
roadway has been prepared the entire length to Mary-square, 
Laurieston, for the reception of the rails, which are now forward. 
The British Insulated and Helsby Cables are proceeding with the 
overhead equipment, and a number of rosettes have already been 
attached to the buildings in High-street. In Falkirk Sheritf Court 
on Monday a petition at the instance of the Falkirk and District 
Tramway Oo. for warrant to erect a rosette on a building in High- 
street owned by Mrs. Ferguson was presented. The owner objected 
to the warrant pens аш but on the Sheriff stating that evidence 
would require to led the objection was withdrawn, and the 
application granted. 

Bournemouth.—At a recent meeting the Corporation decided to 
place eight time recorders at various points on their tramway route 
to record the times the cars pass on both the upand down lines. The 
order was accordingly given to the International Time Recording Co., 
151, 153, 155, City-road, London, Е.О. Their tramway recorders are 
already in use by numerous corporations and private companies 
throughout Great Britain, and naturally enough the Bournemouth 
Corporation did not decide on their purchase without full investiga- 
tion. The improved time keeping and more satisfactory service which 
become possible by the use of these tramway recorders, combined with 
the fact that they undoubtedly increase the number of fares, were 
considerations which brought the Council to decide that they were 
warranted in making the necessary expenditure for the machines. 


Doncaster.—F or the year ending March 31 the traffic receipts from 
the Corporation tramways were £12,477. 0з. 3d., as compared with 
£12,410. 4s. lld. in the previovs year. The cost of current was 
£3,615, 2s. 114., as compared with £3,691. 11s. 5d. Traffic expenses 
amounted to £3,365. 11s. 2d., as compared with £3,437. 1s. 6d. The 
expenditure on permanent way was £910. 14s. 6d., as compared with 
£857; on cars £560. 15s., as compared with £528. 4s. 7d. The 
number of car miles run was 479,825, as compared with 494,548 ; the 
number of passengers catried was 2,866,912. as compared with 
2,825,486 ; the average traffic revenue per car mile was 6:2dd., as com- 
pared with 6°02d.; the percentage of working expenses to receipts was 
81:0, as compared with 85:5; the total expenses per car mile were 
7:20d., as compared with 7:054. ; and the average number of passengers 
per car mile was 5:9, as compared with 67. 


Noweastle.-—A special meeting of the Tramways Committee was 
held on Tuesday under the presidency of the chairman, Sir Joseph 
Ellis. The question of advertising on cars was dealt with and fully 
discussed. Tenders were received. The highest amounted to £3,750 
on lease for seven years and the lowest to £2,100 ; whilethree tenders 
were sent in offering to work the advertising of the tramcars on com- 
mission, giving to the Corporation the income after deducting the com- 
mission. A long and animated discussion took place, and eventually 
it was proposed by Mr. C. O. Elliott and seconded by Mr. Binks that 
they recommend the Council to advertise upon the cars. On a vote 
being taken, the motion was carried by eight votes to seven. The 
question will now go to the Oouncil to be finally decided upon. It 
was stated that by the time the rates and taxes had been paid, and 
taking the net advertising basis of the highest tender, it would leave 
a net income to the Tramways Committee of £2,84C. 


Light Railways Act, 1896. —Tlie Board of Trade have recently 
confirmed the undermentioned orders made by the Light Railway 
Commissioners: (1) Lampeter, Aberayron, and New Quay Light 
Railway (Amendment) Order, 1909, authorising the abandonment of 
part of the light railway authorised by the Lampeter, Aberayron, and 
New Quay Light Railway Order, 1906, and the substitution of a new 
railway in the county of Cardigan, and for other purposes ; (2) County 
of Middelsex Light Railways (Extension of Time) Order, 1909, reviving 
the powers granted and extending the periods limited by the County 
of Middlesex Light Railways (Lands) Order, 1903, the County of 
Middlesex Light Railways Order, 1903, and the County of Middlesex 
(Waltham Cross and Enfield) Light Railways Order, 1906, for the 
compulsory pur:hase of certain lande, and extending the periods 
limited by the last-named order of 1903 for the completion of certain 
of the light railways thereby authorised, and reviving the powers 
granted, and extending the periods limited by the said order of 1906 
for the completion of part of the light railway thereby authorised. 


Hford.— At the last Urban District Council meeting the Tramways 
Committee presented the abstract of accounts to March 31. The 
deputy clerk read a report by the chairman of the Tramways Com- 
mittee dealing with the accounts. In it Mr. Stroud expressed regret 
that for the first year eince; the tramways bad been laid down the 
working had resulted in a loss, brought about, not through any fault 
of the Tramways Committee or of the management, but through 
circumstances which prevailed during the financial year. They had 
the motor- bus competition to contend with, and to deal with that 
competition an increased service of trams was run on the High-road 
and llford-lane routes. They could not have an increased service 
without an increase in the running cost, and that, coupled with the 
fact that there was not a proportional increase in the traffic receipts, 
explained broadly the result of the year’s working. He found that 
the expenditure for 1909 exceeded that of 1908 by £1,020, caused 
solely by the increased service. As to the traftic and other receipts, 
the decrease in 1909, as compared with 1908, had been £526. Those 
two figures showed exactly how the net profit in 1908 of £114 bad 
gone and a net loss of £1,480 in 1909 had appeared, 


Bradford.—The income from the working of the Corporation 
tramways shows a profit of £15,318 for the year ending March 31, as 
compared with £17,238 for the previous year, and this amount is 
carried to the reserve and renewals account. The total income for 
the year has been £246.489, against £246,110 in the preceding year— 
an increase of £379, There is an increase from the parcels depart- 
ment of £1,327, and this branch of the undertaking shows a surplus of 
£1,028, as compared with £1,200 in the provious year. The motor 
garage department shows a surplus of £39 and the Bowling shingle 

ill a surplus of £108, as compared with deficite in both cases of 
£155 and £203 respectively in the preceding year. The income for 
traffic is less by £331 and for advertising on cars by £718, the figure 
for the latter item being £2 469, as against £3,187 in the previous 

ear. The most noticeable items on the expenditure side are the 
Increased exponditure for current (£1,938), decreased expenditure on 
repairs and permanent way (£2,169), and for compensation in respect 
of accidents (£2,039), The actual amount paid in compensation 
during the past 12 months was £1,964, against £4,002 in the preced- 
ing year. The traffic income per car mile has been 10°33d., compared 
with 10°43d. in the previous year, and the working expenses have 
been 7°221d., against 7 262d. in the previous year. 


Lincolnshire Light Railway Soheme.—Mr. E. Н. Godson and 
Mr. H. Pattinson, J.P., met the members of the Sleaford Tradesmen's 
Association last week and entered upon full explanations as to tho 
course of the proposed new line, and the estimated revenue and 
expenditure. Mr. Godson explained that not a penny subscribed 
would go in expenses unless the line were constructed, and he pro- 
ceeded to give estimates of traffic, ascertained from returns made by 
residents. They expected to carry 45,000 tons of goods and 250,000 
passengers yearly, and, judging by the Horncastle line, they could 
reasonably expect to pay 4 per cent. They were informed by expert 
authority that any line through a good agricultural district, which 
could be made at £10,000 per mile, was bound to pay, but the proposcd 
line would not cost quite £7,000 per mile. The light railway would 
shorten the distance for all who wished to get from South Lincolnshire 
or the Midlands to the Louth district of the county, and would open up 
Woodhall Spa and Horncastle, the residents of which had both 
favoured the scheme. In reply to a question by Mr. Lawrence, Mr. 
Godson said he thought the residents should subscribe at least one- 
sixth of the capital (£20,000) before they could go to outside 
financiers. They did not anticipate any ditliculty in getting the land. 
Mr. Pattinson said the order had been obtained cheaply, and the light 
railway would take the place of the navigation which they had lost. 
The cost of working this railway would be light, and no district 
needed one more than thecountry thiough which it would pass. He 
was convinced that the line would pay, and prove a great benetit to the 
towns connected with it. A resolution approving of the echeme was 
unanimously passed, and a committee was formed to canvass for 
support. ; 

Darwen.—The revenue account for the Darwen section of tramways 
shows a gross profit of £3,574. 13s. 54., and for the Hoddlesden 
section a gross profit of £49. 7s. 84d., equal to 4 25 per cent. on a 
capital outlay of £85,565 at March 31, 1909, as compared with 5 per 
cent. for the previous year. The above is after allowing £900 for the 
Darwen section and £150 for the Hoddlesden section for depreciation. 
The Darwen section, after making provision for interest and sinking 
fund charges, at d repayments of principal to the Publio Works Loan 
Commissioners, shows а net loss for the year of £183. 4s, 4d., as 
compared with a net profit for the previous year of £212. 10s. 94d. 
The Hoddlesden section, after making provision for interest and 
sinking fund instalments, shows a net loss for the year of £752. 
13s. 84d., as compared with a net loss for the previous year of £605. 
9s. 14d. The net loss standing to the debit of net revenue account for 
the Darwen section at March 31, 1908, was £1,196. 93. 10d, to 
which has to be added the loss for the past year of £183. 4s. 4d.— 
making a total debit to profit and loss account for the Darwen 
section of £1,379, 14s. 2d. The net loss standing to the debit of net 
revenue account for the Hoddlesden section at March 51, 1908, was 
£722. 14s. 10d., which is increased by the loss for the past year of 
2752. 133. 84d., making a total debit to profit and loss account for 
the Hoddlesden section of £1,475. 88. 64d. ; or a total debit to tram- 
ways pon and loss account of £2,855. 2s. 84d. The total tratlic 
expenditure for the past year for the Darwen section, including 
depreciation, has been £8,342. 8s. 5d., as compared with £8,145, 
бз. 7d. for the previous year; and for the Heddlesden section, 
including depreciation, the total traffic expenditure has been £1,582. 
158. 11d., as against £1,474. 4s. ld. for the previous year, 


PERSONAL. 


Мг, Calvert, electrical engineer at Finchley, is to have his salary 
increased from £475 to £500 per annum. 

The Epsom Urban District Council have appointed Mr. A. C. 
Gilling, who for some time has had charge of the electricity under- 
taking as acting engineer, to the position of resident electrical 
engineer at a salary of £200 per annum, with annual increments of 
£10 eacli to £250. 

We learn that Mr. A. Henderson (late of Messrs. John Brown and 
Co., Clydebank) has been appointed electrical engineer to Messrs, 
Scott's Shipbuilding and Engineering Co., Greenock, to organise a 
new electrical department and to carry out all tho electrical work on 
the new Dreadnovght” battleship H. M. S. Colossue, which the 
firm is building. As we understand he has had considerable 
experience in this class of work in the famous Clydebank works of 
Меғѕгв. John Brown and Co., we have no doubt but that he will Le 
able to perform this work with credit to the frm he now represents, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Altrincham.—Tenders are invited for an electrical instillation at 
the new higher elementary school, Hale (deposit £1. 1s.). Particulars 
from the Clerk, Education Department, Altrincham, Cheshire. 
Tenders by July 30. 


Saddleworth. — The Committee of the Saddleworth Mechanics’ 
and Literary Institute invite tenders for relighting large hall. Par- 
ticulars obtainable from Mr. О. W. Platt, secretary. Terders must 
be sent in by July 26. 


Pontypridd.—The Urban District Council invite tenders for the 
supply and delivery of one 500-kw. steam dynamo for the electric 
light and tramways department. Specification, et^., from the Clerk 
upon receipt of a deposit of £1. ls. Tenders by July 27. 


Manchester.—The Tramways Committee require a supply of 
lighting cable. Specifications and forms of tender obtainable from 
Mr. J. M. McElroy, general manager. Endorsed tenders must be 
sent to the Chairman of the Tramways Committee, 55, Piccadilly, 
Manchester, by July 27. 


London, W.C.—The Postmaster General invites tendera for 
creosoting telegraph poles. Forms of tender, containing all par- 
ticulars, obtaivable from Mr. G. Morgan, ccntroller of store, Stores 
Department, G.P.O., 17-19, Bedford-street, London, W.C. Tenders 
must be sent in by Aug. 9. 


Barnstaple.—The Board of Guardians invite tendera for installa- 
tion of the е], сігіс light at the workhouse and cottage homes. 
Specifications avd particulars obtainatle from the Master, Union 
Workhouse, Barnstaple. Tenders must be sent to Mr. W. H. Toller, 

erk, Boutport-street, Barnstaple, by July 28. 


Sunderland. —Tenders are invited for the supply of mackintoshes 
for motormen to the Corporation (Tramways Department). Par- 
ticulars obtainable of the General Manager. Tramways Offices, Menk- 
wearmouth, Sunderland. Tenders to the Chairman of the Tramways 
Committee, Town Hall, Sunderland, by July 29. 


Manohester.—The Waterworks Committee invite terde' s for the 
supply of about 940 tons of cast-iron water-pipes, 24 in. diameter, 
with about 20 tons of special castings. Specifications, etc., obtain- 
able from the Secretary, Waterworks Offices, Town Hall, Manchester, 
on payment of 10s. (returnab!e). Tenders by July 31. 


London.—The Directora of the Burma Railways Co. require 2,270 
spoke wheels. Specifications and forms of tender obtainable at the 
Company's Offices, 199, Gresham House, E O. For each specification 
a fee of 20s. will be charged, which will not he returned. Endo:sed 
tenders, in sealed envelopes, must be sent in by July 27. 


Bradford.—Tho Tramways Department invite tenders for eight 
automatic point controllere. Tender forms and further particulars 
obtainable from Mr. C. J. Spencer, tramways general manager, Tram- 
way Ofħces, 5 and 7, Hall Irgs. Bradford. Tenders to the office of 
Mr. Frederick Stevens, town clerk, Town Hall, Bradford, by July 30. 


Blackburn.—The Electricity Committee invite tenders for the 
supply and delivery of steam coal fcr the 12 months endirg 
Aug. 51, 1910. Specifications and forms of tender obtainable at the 
Electricity Works, Jubilee-street. Tenders, addressed to the Chair- 
mau of the Electricity Committee, must be tent to the Town Hall 
by July 26. 

Londonderry.—The Commissioners invite tenders for the supply 
of ironmongery, ropes, oils, etc., for 12 months from Aug. 1, as 
per list to be had on applicaticn. No tender received unless on the 
prescribed form, to be obtained at the Secietary's Office. Tenders 
to Mr. James Stewart, secretary, 21, Shipquay-street, Londonderry, 
by July 27. 

Keighley.—The Corporation invite tcnd.is for two 1,CC0-kw. 
turbo-alternators with condensers and two water tube boilers.  брссїй- 
cations obtainable at the Borough Electrical Engineer's Office, Coney- 
lane, Keighley, on deposit of £1. 1s. (returnable). Tenders, addressed 
to the Chairman of the Electricity Committee, Town Hall, Keighley, 
must be sent in by Aug. 7. 

Leicester. — The Tramway Committee invite tenders for the supply 
of motormen's, conductors’, and parcel boys’ overcoats for delivery ia 
September. Sample coats can be seen on application to and tender 
forms obtained from Mr. A. F. Lucss, manager. Tenders, addressed 
Ohairman, Tramways Committee, 20 and 22, Humberston gate, 
Leicester, must be sent in by July 26. 


Bury.—The Corporation invite tenders for the supply and erection 
of three water-tube boilers, each capable of evaporating 25 000 lb. of 
water per hour. Copy of the specification and form of tender obtain- 
able from Mr. S. J. Watson, M. I. E. E, engineer and manager, 
Electricity Works, Bury, on a deposit of O2. 28. (returnable’, Tenders 
to the Town Clerk, Bury, by Aug. 16. 


Rotherham.— The Corporation invite tenders for the supply and 
erection of an electric motor and air ecmpressor, to be fitted at the 
depot in Rawmarsh.road. Generel specification and plan obtainable 
from the borough engineer, Mr. Ernest B. Martin, A.M Inst. O. E., 
on a deposit of £1. 18. (returnable), Tenders to Mr. W. J. Board, 
town clerk, Town Hall, Rotherham, by July 27. 


Hull. Тһе Corporation invite tenders for the necessary electric and 

aslight fittings required for the new publie hall Plans of the 
building can be seen and specifications obtained at the oftice of 
Mr. Joseph H. Hirst, city architect, Town Hall, Hull. Tenders and 
designs, addressed to the Chairman of the Property Committee, must 
be sent to the Town Clerk's Office, Hull, by July 28. 


Dublin. — The Oorporation require a 12 months’ supp'y of 
machinery oils for the electricity works, Pigeon House Fort, Dublin. 


Copies of the specification, with conditions of contract (price 5s.), 
obtainable from Mr. Н. Campbell, town clerk. "Tenders, addressed 
the Chairman, Supplies Committee, City Hall, Dublin, must be sent 
to the Town Clerk's Office, City Hall, Dublin, by July 26. 

London, W. The Directors of the Great Western Railway Co. 
invite tenders for the supply of 110 tons of steel bridge girders and 
other iron and steel work of British manufacture. Plans and speci- 
fication can be seen and forms of tender and bills of quantities 
obtained at the office of the Engineer at Paddington Station. Tenders 
to Mr. G. K. Mills, secretary, Paddington Station, London, by Aug. 2. 


Small Heath.—The Directors of the Great Western Railway Oo. 
invite tendera for the reconstruction of Golden Hillock-road Bridge, 
at Small Heath Station, near Birmingham. Plans and specitica- 
tion can be seen and forms of tender and bills of quantities obtained 
at the office of the New Works Engineer, Paddington Station. 
Tenders to Mr. G. K. Mills, secretary, Paddington Station, London, 
by Aug. 2. 

Hull.—The E'ectric Lighting Committes invite tenders for the 
supply and laying of electric mains etc., required in connection with 
extensions duriog the period ending March 31, 1910. Forms of 
tender and specification obtainable on depositing £1. 1s. (returnable) 
with the city treasurer, Mr. T. G. Milner, Town Hall, Hull. Tenders 
to the Chairman of the Electric Lighting Committee, Town Hall, Hull, 
by July 29. 

Dublin.—The Directors of the Midland Grest Western Railway of 
Ireland Co. invite tenders for the supply of from 50,000 to 60,000 
tons of best quality South Wales steam coal for locomotive, subject 
to epecification. Form of tender and specification obtainable from 
Mr. R. L. Badham, secretary, Brosdstone Terminus, Dublin. Tenders, 
addressed to the Chairman, Broadstone Terminus, Dublin, must be 
sent in by Aug. ð. 

Eastbourne.—The Highways and Drainsge Committee invite 
tenders for the supply of about 465 tons in all of cast-iron pipes, 4 ft. 
to 5 ft. internal diameter. Drawings and specification can be seen 
aud forms of tender and copies of the specification obtained at the 
Borough Engineers Office on payment of £2. 2s. (returnable). 
Tenders to Mr. A. Ernest Prescott, borough engineer, Town Hall, 
Eastbourne, by July 31. 

London, E.—The Guardians of Mile End Old Town invite tenders 
for the supply of six Aron type wattmeters of the following descrip- 
tion—viz. : watt-hour, shuuted-pattern, switchboard metere, mounted 
in threes on two polished slate slabs, 3 ft. 4 in. by 8 ft. 8 in. by 
13 in., with shunts fixed on back of slabs ready for connections and 
with cyclometer disls, and to be of 100-ampere capacity at 105 volts. 
Further particulars obtainable from the Master of the Workhouse. 


Treforest. — The Pontypridd Urban District Council invite tenders 
for the formation of ponds and erection of retaining walls and pump- 
room at the Treforest generating station. Plans and specification can 
be seen and quantities and forms of tender obtained on application 
at the office of Mr. W. E. Lowe, engineer and surveyor to the 
Council, upon a deposit of £1. 1s. (retarnable) Tenders to Mr. J. 
Colenso Jones, clerk, Municipal Buildings, Pontypridd, by July 26. 


Leyton.—The Elu^ation Committee invite tenders for the electric 
wiring and fittings for an installation of electric light required at 
Sybourn-street School. Specification, conditions, and form of tender 
obtainable from Mr. William Jacques, A. R. I. B. A., of 2, Fen- court, 
Fenchurch-street, E O., after July 20, which application must be 
sc ompanied by a deposit of £1 (returnable) Tenders must be 
delivered at the meeting of the Council to be held on July 27 at 
7 p.m. 

Coventry.—The Genera] Works Committee invite tenders for the 
supply and erection complete of the constructional steelwork required 
for the bridge over the River Sherbourne Drawing and general 
conditions can be inspected and specification and bill of quantities 
obtained on deposit of £1. 1s. with the City Treasurer (retnrnable) on 
application to Mr. J. E. Swindlehurst, city engineer and surveyor, 
St. Mary's Hall. Tenders to the oflioe of the Town Clerk, 10, Hay- 
lane, by July 26. 

Gretna and Carluke. —The Directors of the Caledonian Railway Co. 
invite tendera for the work to be executed in the renewal uf the super- 
structures of 10 undertridges on the main line between Gretna and 
Carluke. Drawing can be seen at the offices of tha Company's District 
Engineer, Princes-street Station, Edinburgh, where copies of the 
specification and schedule can be obtained on payment of £2. 2s. 
(returnable). Tenders to Mr. J. Blackburn, secretary, 302, Buchanan- 
street, Glasgow, by Aug. 2. 

Soutbport. —The Southport, Birkdale, and West Lancashire Water 
Board invite tenders for the supply and erection of two beam pumping 
engines, three Lancashire boilers, and other machinery required at the 
Bickerstatle pumping station. Drawings can be seen and a copy of 
the specification with form of tender obtained at the office of Messrs, 
H. Коѓе and Son, civil engineers, 8, Victoria.s'reet, Westminster, 
S. W., upon a deposit of £5. 58. (returnable), Tendera to Mr. Alleyne 
Brown, clerk to the Board, 11, St. George's. place, Lord.street, 
Southport, by Aug. 9. 

Edmonton —The Guardians invite tenders fer the supply and 
installation of a private telephone equipment at the infirmary, con- 
sisting of a 100 line switchboard with direct lines to ditferent parte 
of the buildings, and operated by magneto generator, calling and 
clearing. Specitication can be obtained of the Architect on payment 
of £1. 1s. (returnable). Plans can be seen during business hours at 
the offices of the architect, Mr. Stuart Hill, 106, Cannon-street, 
London, E.C. Tenders to Mr. F. Shelton, clerk, Lower Tottenham, 
London, N., by July 28. 

Sheffield.—The lramway Committce invite tenders for the installa. 
tion of heating and hot-water supply apparatus at the propesed new 
car depot, Shoreham-street. Specifications, forms of tender, and 
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copies of the 1 obtainable from the City Architect, Town Hall. 
Sheffield, on deposit of £1. 1s. (returnable), Tenders to Mr. В. M. 
Prescott, town clerk, Town Hall, Sheffield, by Aug. 5. The City 
Council's form of clauses respecting wages, hours, and conditions of 
labour and prohibition against assigning ог sub-letting to be comp'i d 
with, which can be seen on application at tho Town Clerk's O fi ce. 
London, W.C.—Tenders are invited by the Postal Authorities for 
the supply of telegraph poles of (a) home-grown larch or fir; (b; 
Swedish, Norwegian, Finland, or Russian red fr. The poles are to 
be delivered at any опе or more of the following ports as may be 
directed: London, Tilbury, Grimsby, Hull, West Hartlepo^l, North 
snd South Shields, Ellesmere Port, Swansea, Cardiff, Newport, 
Southampton, Leven (Fifeshire), Ardrossan, Belfast. The poles to 
be felled during the winter of 1929-10, and to be delivered during the 
following summer. Butt sections, 2 in. thick, stamped with the 
shipper's or tenderers mark from not fewer than three poles, to show 
the quality of the timber offered, must precede or accompany the 
tender of any person who has not already supplied tho Postmaster- 
General with poles. Forms of tender, containing all particulars, 
obtainable from Mr. G. Morgan, controller of stores, Sto es Depart- 
шок; G.P.O., 17.19, Bedford.street, London, W. O. Tenders by 
ug. 9. 


COLONIAL AND FOREIGN. 


Russia.—The Kharkoff Municipality invite tenders for the con- 
struction of electric tramways. 

Cuba. The Colon Municipality invite tenders for the erestion and 
equipment of an electricity generating station. 

Cadiz —The Harbour Board invite tenders for the supply of two 
automobile steam cranes. Tenders by Aug. 10. 

Crete.—The Cines and Candia Municipalities invite tenders for the 
establishment of electric light and power supplies. 

Victoria.—The Postmaster-General invites tenders for the supply 
of 5,0CC telephones complete. Tenders by Aug. 10. 

Holland.—The Directors of the State Railway iovito tenders for 
the construction of a railway from Metslawier to Avjuin. 

Cologne.—The Municipality invite tenders for the erection of four 
harbour cranes, electrically driven. "Tenders by Aug. 25. 

Rome.—The Minister of the Interior invites tenders for the con- 
struction of an electric tramway from Ponte Nossa to Clusone. 

Vernon.—The Municipality invite tenders for the provision of two 
gas motors. Particulars from the Maire. Tenders by July 27. 

Charlottenburg.— Tenders are iovited for pumping machinery, 
boilers, crane, ete., by Aug. 4, Particulars from the Municipality. 

Madrid.—The Public Works Department invite tenders for tho 
construction of a line from Noguera to Pallarese. Tenders by Aug. 12. 

New South Wales.—The Postmaster General invites tenders for 
the supply of 10 switchboards for 109 metallic circuits. Tenders by 
Sept. 10. 

Ruseia.—Tende’s are invited by the Governor of Jekaterinoslaw 
for the lighting of the streets of Bachneut by electri: ity. Tenders by 
Sept. 13. 

Saarbrucken.—The Prussian State Railways invite tenders for 
po and compressors by Aug. 3. Particulars from K. Eisenbahn 

irection. 

Bukarest. —Tenders are invited for the supply of copper tubes for 
locomotives and tenders for the Roumanian State Railways. Tenders 
by Aug. 9. 

Prahran.—The Prahran and Malvern Tramways Trust invite 
tenders for the supply complete of 12 electric tran.car bodies. Tenders 
by Aug. 27. 

Brussels.—The Be'gian State Railways Department invite tenders 
for the construction of a section of the Schaerbeek- Hal line, Tenders 
by Aug. 14. 

Brussels.—Tenders are invited for the construction of a section of 
the Soire sur-Sambre to Bersillies for the Vicinal Railways. Tendera 
by Aug. 17. 

Madrid —The Public Works Department invite tenders for th» con- 
struction of a narrow-gauge lino from Petro Abad to Martos. Tenders 
by Aug. 28. 

India. —The South Indian Railway Co. invite tenders for the con- 
struction of a railway from the Ferry Station at Danish Koti to 
Ramesnaram. 

Liego.—Tenders are invited for an electric supply installation at 
Hollagm-aux-Pierres. Particulars from the Communal Secretary. 
Tenders by July 27. 

Wilhelmshaven —Tenders are invited for the supply of broad- 

auge ammunition railway wagons to the Marine Artillery Depót. 
Fenders by July 51, 

Madrid.—Tenders are invited by the Public Works Department for 
the construction and working of a railway from Villujoyoso to Denia. 
Tenders by July 31. 

Madrid.—The Public Works Department invite tenders for the 
construction of a narrow-gauge line from Fortuna to Oaravaca. 
Tenders by Sept. 4. 

Rome.—Tenders are invited for 600 mounted axles for goods 
wagons for the Italian Government Railways. Tenders by Aug. 8 to 
Ferrovie dello Stato. 

Dresden.—The Municipal Council invite tenders for the supply of 
two 700-kw. single-phase alternating-curront dynamos, switchgear, 
etc. Tenders by Aug. 4. 

Bukarest.—The Roumanian State Railways Department invite 
tenders for the supply of copper tubes for locomotive and tender 
funnels, Tenders by Aug. 19. 


Rome.—Tonders are invited by the Italian Government Railways 
for 50,000 kilos mild-steel plates for boilers. Particulars from Ferrovie 
dello Stato. Tenders by Aug. 1. 

Paris —Tendera are invited by the Under Secretary for Posts and 
Telegraphs, 103, Rue de Grenelle, for 75 stamping machinos worked 
by electric motors. Tonders by Aug. 18. 

Brussels.— Tenders are invited for the annual supply of accessories 
of Vignoles rails for the Belgian State Railways. Specification from 
11, Rue de Louvain. Tenders by July 31. 

Russia.—The Department of Ways and Communications of St. 
Petersburg invite tenders for the construction of the western section 
of the Amur Railway from Ourume to Kerok. 

Paris.-—Tenders are invited for 10 lots «f telegraph aud telephone 
subscribers’ material. Tenders by July 25 to the Under Secretary for 
Posts and Telegraphs, 103, Rue de Grene'l», Paris. 

Brussels.—The Directors of the Belgian State Railways invite 
tenders for the supply of steel washers and other materials, Specifica- 
tions from 11, Rue de Louvain. Tenders by Aug. 18. 

Narvik.—Tenders are invited by the Commissioners of the Nor- 
wegian State Railways for the supply of 15 tons of firebars. 
Particulars from Ofotenbahn, A. Tenders by Jaly 39. 


Alicante.—The Harbour Commissioners invite tenders for the 
supply of three centrifugal pumps and three gas- motors. Particulars 
from Junta de Obras del Puerto. "Tenders by Aug. 12. 


Brussels.—Tenders are invited by the Société des Chemins de Fer 
Vieinaux for extensions of lines, etc., at Bressaux-Trou-Loette. 
Particulars from 14, Rue de la Science, Tenders by Aug. 3. 


Paris.—Tenders are invited by the Direction de la Manufacture 
d'Aimes, at Obatellerault (Vienne), for cib'es, copper wire, and 
dynamo construction material (11 lots). Tenders by Aug. 11. 


Hanovor.—The Prussian State Railways invite tenders for copper 
sheets, copper plates, copper bars, copper tubes, and copper wire. 
Particulars from K. Eisenbahn-Inspection, Tenders by July 50. 


Winnipeg.— Tenders are invited for the hydraulic and clectric 
. of the generating station now under construction on the 
innipeg River at Thirty foot Falls. Tenders by Aug. 2 and 16. 


Bi ussels.—Tenders are invited for the supply of tirefonds, bolts, 
and nuts to the Belgian State Railways Department. Specification 
No, 2 can be obtained from 11, Hue de Louvain, Tenders by 
Aug. 4. 

Robida.—The Public Works Department, Madrid, invite tenders 
for the construction of a railway to Robids. Particulars from the 
ia de Obras Publicas, Ministerio de Fomento. Tenders by 

ug. 20. 

Rome.—Tenders аге invited for the supply of electric cable to tho 
Italian Government Railways Department. Particulars from Ferrovie 
995 Stato Segretariato Generale, Sezione Contratti. Tenders by 

ug. 10. 

Victoria.—The Postmaster-General invites tenders for the supply 
and delivery at the post office, Hawthorn, of eight sections of a 
Ron mon DM ey switchb.ard and subscribers’ apparatus, Tenders by 

ept. 14. 

Brussels. —Tenders are invited by the Commissioners of the Belgian 
State Railways for spare parts in conn:ctiun with carriage and wagon 
construction, Specifications from 11, Rue de Louvain. Tenders by 
July 28. 

Brussels.—Tenders are invited for the supply of insulators, 
phcsphor-bronz» wire, and other electric lighting material for Tournia 
lighting. Specification from 15, Rue des Augustins. Tenders by 
July 28. 

Alexandria —Tenders are invited for the supply and erection of 
cast-iron grooves for the regulator under construction on the Rayah 
Behera. Particulars from the Inspector of Irrigation. Tenders by 
July 26. 

Santa Croce.—The Municipslity of Santa Oroce, Tenerifa, invite 
tenders for the provision of suction dredger and pentoon with steam- 
engine. Particulares from the Junta de Obras del Puerto. Tenders 
by Aug. 27 

Santiago.—Tenders are invited by the Chilian Railways Depart- 
ment for the supply of rails, fishplates, dog-spikes, and bolts. 
Particulars from the Direocion-General de Obras Publicas. Tenders 
by Sept. 1. 

Belgium. — Tenders are invited by the Direction Générale des Ponts 
et Ohaussées for the equipment of a transformer sub station at the 
harbour at Ostend. «nders by Aug. 4 to the above-named at 
38, Rue de Louvain. 

Wevelghem. —Tenders are invited by the Vicinal Railways Depart. 
ment, Brussels, for the construction of a line to Wevelghem.  Speci- 
fication, price 10d., can be obtained from 14, Rue de la Science. 
Tenders by Aug. 4. 

Brussels. — Tenders are invited for the construction of à section of 
the Vicinal Railways from Anderlues to Lobbes. Particulars from 
Direction Générale des chemins de fer Vicinaux, 14, Rue de la Science. 
Tenders by Aug. 24. 

Madrid.—The Public Works Department invite tenders for the 
construction and exploitation of electric tramways in Barcelona. 
Tenders by Aug. 27. Particulars from Ministerio de Fomento, 
Direccion de Obras Publicas. 

Paris.—The Directors of the Railways de l'Etat invite tenders for 
doubling the section of the French State Railways from Argentan to 
Flers of the Paris de Granville line. Papers from 42, Rue de 
Cháteaudun. Tenders by July 29. 

Spain.—The Direccion General de Obras Publicas, Madrid, invites 
tenders for an electric tramway concession) for 60 years (between 
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Monachil and the suburbs of Gabia Grande, Granada Provin-^e). 
Tenders, with £130 deposit, by Aug. 26. 


Bukarest,— Tenders are invited for steel bars for bolts, etc., mild 
hammered steel for machinery parts, also steel for tools, for the 
Roumanian State Railways. Particulars from the General Director of 
Roumanian Railways. Tenders by Aug. 3. 

New South Wales.—The Postmaster-General invites tenders for 
the supply, delivery, and erection of a branching multiple-magneto 
switchboard at the Edgecliffe telephone exchange in accordance with 
Specification No. 247. Tenders by Sept. 29. 

Barcelona.—The [Public Works Department, Madrid, invite 
tenders for the construction and exploitation of electric tramways in 
Barcelona. Particulars from the Direccion. General de Obras Publicas, 
Ministerio de Fomento. Tenders by Aug. 27. 


Madrid.—The Public Works Department invite tenders for the 
construction and exploitation of an electric tramway between Munarhil 
and the suburbs of Gabia Grande, Granada. Particulars can be 
obtained from the Commercial Intelligence Department o! the Board 
of Trade. Tenders by Aug. 26. 


Santiago.—The Ohilian State Railways invite tenders for the 
supply of tive locomotive tenders, in accordance with the specifications, 
which can be obtained at the Servicio de Materiales, Santiago. 
A deposit of 500 pesos (£37. 10s.) for each locomotive tender will be 
required to qualify any tender. "Tenders to the otlice of the Dirección 
Jeneral de lcs Ferrocarriles del Estado, Santiago, by July 31. 

Buenos Ayres (Argentine).—The Ministry of Publio Works 
invite tenders for the supply of seven Iccomotives for the Patagonian 
Railways, in accordance with plans and specifieations (in Spanish), 
copies of which can be seen on application at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basing)iall-street, 
London, E.C. Tenders to the Direccion General de Ferrocarriles, 
Buenos Ayres, by Aug. 21. 

Adelaide.— The Municipal Tramways Trust invite tenders for the 

erection of buildings for power station on the site of Ocean Steamers’ 
Wharf, Port Adelaide, The sum of 10 guineas will be charged per 
copy of specification, which will only be refunded on receipt of bona 
fide tender and return of specification. Particulars from Mr. H. C. 
Mais, 31, Queen-street, Mellourne. Tenders to Mr. W. G. T. Good- 
man, chief engineer and general manager, 8, King William-street, 
Adelaide, by July 27. 
Honefoss (Norway). — The Commercial Intelligence Branch of the 
Board of Trade are notified that tenders are invited by the Norwegian 
State Railways for the supply of pumps with motors, Tenders, 
marked *' Anbud paa pumpeverk,” must be delivered at Overingeniorens 
Kontor, Honcfoss, Norway, by July 25, Copies of the specification 
and conditions of tender, together with drawings, can be inspected by 
British makets on application at the Conimercial Intelligence Dranch 
of the Bcard of Trade, 73, Basinghall.street, London, Е.О. 

Melbourne (Australia).—' Tlie Corporation invite tenders for the 
supply of one overhead travelling crane. Tender form, conditions of 
tendering, specification, and plans, etc., can be obtained on applica- 
tion to Messrs. Mellwraith, McEacharn, and Co., Billiter - square- 
buildings, London, E O., agents for Melbourne City Council, by 
depositing the sum of £1. 1s., which amount will be returned on 
receipt of a bona fide tender. Tenders to the Chairman, Electrical 
Supply Committee, Town Hall, Melbourne, by 2 p.m. on Aug. 4. 

Brisbane (Australia). — The Board of Waterworks invite tenders 
for the supply of 42-in. and 48 in. steel pipes, or alternatively 42 in. 
and 48-in. wiouglit- iron pipes or 42 in. and 48-in. cast-iron pipes. 
The whole of the material to be used in the manufacture of the pipes 
must be the product of the United Kingdom or of the Commonwealth 
of Australia. Specifications and drawings can be obtained on applica- 
tion at the office of the Engineer to the Agent General for Queensland, 
409 and 410, Strand, London, W.C., on payment of a fee of £3. 33 
Tenders must be sent to the Secretary, Brisbane Board of Water- 
works, Brisbane, Queensland, by Sept. 1. 

Rome (Italy).—The Rome (опса Ufliciale of June 17 announces 
that tenders are invited for the construction of the Ostiglia Negara 
section of the Bologna-Verona Railway, nine miles long, and of 
various junctions. The upset price is placed at 3,650,000 lire 
(£146,000), and the competition will turn on the percentage of reduc- 
tion offered thereon. To qualify any tender a deposit of 182,020 lire 
(£7,280) will be rcquired, to be increased by the successful 
tenderer to 565,000 lire (£14,600). Tenders must be encloszd in 
sealed envelopes. markcd on the outside ''Olflerta per Asta: 
tronco Ostiglia-Noga18," end addressed to Direzzione-Cenerale delle 
Ferrovie dello Stato (servizio 1, ufficio contratti), via Ludovisi 4, Rome, 
where they will be opencd on July 31. Tenderers will be required 
to furnish certificates of competency, The award in respect of this 
competition will no doubt involve the purchase of a substantial 
quantity of permanent-way material, which may have to be obtained 
wholly or in put out of Italy. The Gazzetta, containing further 
particulars, cau be seen by British firms interested on application 


at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall strcet, London, E.C. 


RESULTS OF TENDERS. 
Swinton.—The tender of Callender’s Cable and Construction Co. 
has been azceptcd, at £181, for cables. 


Dundee. —Tne Town Coanzil have acsepted the tender of the 
Union Cable Co., Londcn, N., for supply of cables, 


Colwyn Bay.—The tender of Chamberlain and Hookham has 
been азсер+е4 for ordinary and prepayment meters. 


King's Lynn.- The Town Council have accepted the tender of 


Myers, Rose, and Co. for coal for the electricity works, 


Traleo (Ireland). — The Urban District Council have accepted the 
tender of W. Steele, Athlone, at £125, for renewals to retorta. 

Droxford.—The Rural District Council have accepted the tender 
of Wheatley, Wickham, at £52. 18s , for the supply of cast-iron pipes. 

Rotherham.—For an electrical installation at the High School, 
for the Town Council: Felgate and Storey, Roading, £225 (accepted). 

Rotherham. —The Borough Council have aczepted the tender of 
Halley's Enginecring Co., at 5685, for the supply of a motor tower 
wagon. 

Mansfield — The tender of Messrs. Green for the extension of the 
economiser has been accepted at the sum of £159 by the Town 
Council. 

Erith. —For the installation of new improved heating apparatus at 
the Central School, for the Education Committee: J. Grundy, £120 
(accepted). 

London. — The Metropolitan Water Board have accepted the tender 
of 6Glenti ld and Kennedy, at £450, for an electric water-level 
indicator. 

Maidenhead.—The Town Council have accepted the tender of the 
Diesel Engine Co. for the supply of а 150 kw. Diesel-E C.C., gene- 
ratirg set. 

Southport. —The Education Committee have accepted the tender of 
К. A Ault and Sons to supply and fix electric bells at the infants’ and 
mixed school blocks for the sum of £35. 

Battersea.—The London County Council have accepted the tender 
of W. Cannon and Sons, at £334. 10s., for providing and fixing two 
new boilers at the Lavender Hill Schools. 

Birkenhead.—The Corporation have accepted the tender of 
W. B. Doell and Co., Birkenhead, for the supply of small coal, 
delivered at the elect icity generating stations. 

Coupar Angus Thie School Board have a^cepted the offer of 
James Keith, Biackman, and Co., Arbroath, at £221, for the installa. 
tion of a heating apparatus throughout the school. 


Adelaide (Australia).—The tender of J. P. G. Brill Co., Phila- 


delphia, U.S.A, £36,673, has been accepted for the supply of 


50 car bodies in connection with the tramway system. 


Fareham.—The Urban District Council have accepted the tender 
of the British Insulated and Helsby Cables for the supply of cables, 


and that of the Union Electric Co. for the supply of lamps. 


Salford.—The Town Council have accepted the tender of E 
Wood and Sons, at £55, for the supply and erection of a stec! gallery 


at the works in connection with the switchboard extensioa work. 


Norwich.—For improving the heating at Ne!son-street Junior 
School and Surrey-road Bovs' School, for the Elucation Committee: 
Barnards, Limited, £12. 103. and £33. 51. resp sctirely (accepted). 


London —The London Connty Council have accepted the tender of 
Hurst, Nelson, and Co., S.W., for the supply of 2€0 top larding. 
boards for use in the tram ways department of the County Council, 
at 3s. 61. a beard. 


London, N.—The Stoke Newington Borough Council have accepted 
the tender of the Reason Manufacturing Oo, for demand indicators, 
and that of Crompton aud Co., at £150, for the provision and erection 
of a bilancing machine. 

Carlisle. — The Town Council have ac epted the following tenders : 
Willans ard Robinson, turbo-generator and condensing plant, 
£3,025; Underfe:d Stoker Co., automatic stoker gear, £1,076; 
Gordon and Co., superheaters, £335. 

Вегтопа‹су. — The Electricity and Street-Lighting Committee of 
the Bermondsey Borough Council have accepted the tender of 
Davidson and Co., Egypt House, New Broad-street, for the supply of 
a high-pressure stecl-plate forced-draught fan, also а steal-plate 
exhuust fan. 

Worksop.—Th« Urban District Council have accepted the followin z 
tenders: W. T. Glover and Co., cables, as per spccitication, £354 ; 
J. P. Hall and Sons, Peterborough, repairs to condenser pump valve 
chests, £9, 15s ; Everott, Edycumbe, and Co., two illuminated 
dial vo.tmeters, £7. 8s. 61. 

Devonport.— The Town Council have accepted the tender of 
Callender's Cable and Construction Co. for lead-covered and paper- 
insulated cab'es; Siemens Bros. and Co. for rubber-covered wires, 
fl-xibles ; the Reason Manufacturing Co. for house main fuse boxes; 
Kenneth Ling tor lubricating oils ; aad that of Ferranti Limited for 
direct-current meters. 

Bedford.—The Town Council have accepted the tender of Edwin 
Dauks and Co., Oldury, for the supply and erection of one 20 ft. by 
8 ft. Lancashire boiler, with superhcater and pipework, at the price 
ef £659. 10s,; and that of W. H. Allen, Son, and Co. forthe supply 
and erection of the condensing plant and pipework now required to be 
installed at the works for the sum of £1,169. 5s. 


London, S.E.—The Southwark Borough Council have accepted the 
followiug tenders: Joha Marsland and Son, erection of a battery- 
ro.m, £1,120; Electrical Power Storage Со, erection and mainten- 
ance of а battery for 15 years, £247; Heenan and Fronde, supply 
and fixing of four superheaters, £420; Western Electrio Co, 
110 yards of paper insulated and lead covered cables, £56. 


London.-— The following tenders have been accepted: Western 
Electric Co., supplying and laying feeder cables in connection with 
the new power station at Blackfriars ; General Electric Co., supplying 
and installing telephone exchange equipment at Willesden ; Britisn 
Insulated and Helsby Cables and London Electric Wire Co., aril 
Smith’s, Limited, J. Wilkes, Sons, and Mappleback, hard-drawn 
copper wire ; T. Bolton and Sons, copper wire annealed ; Jones аці 
Attwood, bends, split, and couplings; Gell Telegraphic Appliance 
Syndicate, keyboard perforators. 
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Aberdeen.—The Harbour Board have accepted the tender of 
Vickers, Sons, and Maxim, Barrow-in-lurness, at £49,250, for the 
construction of the new sectional pontoon floating dock. 

Swansea.— The Harbour Trust have accepted the following tenders 
for the plant required for lighting and power purposes at the new 
King's Dock: Willans and Robinson, turbo generators, alteinators, 
and condensers ; Crompton and Co., switehboards and sub station 
equipment ; II. and T. Danks (Netherton), boilers, 

London.—The London County Council have received the following 
tencers tor tho supply and fixing from time to time as requircd of not 
less than 1,0С0 ard not more than 3,000 hydrant indicator tablets: 
Griffiths and Browett, 46, Gray’s-inn-road, W.O., square single 
tablets 114. each, oval single tablets le. 1d., and double or corner 
tablets 1s. 4d. (recommended for acceptance); S. Pontifex and Co., 
Regnart-buildings, Euston-street, N.W., 1s. 6d., 1s. 6d.. and 23. 

London, S.E.—The London County Council have received the 
following tenders for the necessary wiring and fittings required for 
an electric lighting installation at the New Cross fire stat on: 


Tilley Bros., 55, Kingsland-road, Shorediteh* ........................ £191 
W. Leonard and Co., 4, Soho-street, Oxford. street. .. 197 
G. E. Taylor and Co., 8, Bush-lane, E.C. ............ — Ó— 257 
J. Bryden and Sons, 90, Gloucester-road, (Mneen’s-gate .......... . 282 


Chief engineer's estimate, £295, * Recommended for acceptance. 


Stoke-under-Ham.—The following tenders have been received for 
heating apparatus at the new Wesleyan Chapel and School : 


W. II. Chant —— € mom Sus ect CCC £74 10 0 
ы. уз, ОК —8 J (8 74 0 0 
Haden and Sons. C eee 70 0 0 
W. Sparrow, Limited eene tens 67 10 0 
Crispin and Sons ........... MESI CRAP УСК ne: 6410 0 
Yandle and Sons... КККК ОЛКУ ROLL 60 0 0 
OA TE. mx b 59 17 0 
Skinner, Board, and Co . 59 17 0 
Weech and Sons а 8 55 10 0 
А. H. Skinner and Co., Bristol (accepted) . 54 0 0 


London, S. E. — For the supply of about 150, C00 tons of coal 
required for the Greenwich generating station for the 12 months 
ending July $1, 1910, for the London County Council: W. Cory 
and Son, Mark-lane, E.O., 130,C00 tons at 118. per ton“; J. Hudson 
and Oo. (London). Fenchurch-street, E.O., 130,000 tons at 118. 2d.; 
Rickett, Cockerell and Co., Trinity-square, E.C., 60,000 tons at 
lls. 5d., 70,000 tons at 12s.7d. ; Myers, Rose, and Co., Eastcheap, E.O., 
15-20,CO0 tons at 11s. Id., 20-25,C00 tons at 12s.; Dinham, Fawcus, 
and Co., Coal Exchange, E.O., 25,000 tons at lls. 5d. ; Harrison, 
Hardman, and Co., Great St. Helens, E.C., 20,000 tons at 11s. 6d., 
50,000 tons at 12s. 9d. ; P. Speakman and Sons, East India-avenue, 
E.C., 20,000 tons at 12s. 3d., 10,000 tons at 118. 10d.; Phillips and 
Co., Coal Exchange, E.O., 20-30,000 tons at 12s. 5d.; A. Blackmore 
and Co., Cornhill, E.O., 30,000 tons at 12s. 9d., 20,000 tons at 
11s. 9d.; Cleeves and Co., Lime strect, E.O., 130,0CO tons at 12s. 10d. ; 
Harrison, Tidswell, and Co., Mark-lane, E.C., 20,000 tons at 13s. d.; 
Charrington, Selle, Dale, aud Co., Ratcliff, E, 20-25,0C0 tons at 
14s, Bd. Recommended for acceptance. 


— 


PROVISIONAL PATENTS, 1909. 


JULY 9. 

16029. Improved  unidirection current dynamo - electric 
machine. Roughsedge Wallwork, Charles Henry Wall- 
work, and Bernard Joseph Shillito, 64, Barton-arcade, 
Manchester. 

16039. Improved means for electrically igniting miners’ 

safety lamps. Joseph Prestwich, 4, St. Ann’s-square, 

Manchester. (Complete specification.) 

Process for the production of a metallic connection 
between incandescent filaments and their leading-in 
wires. Pope's Electric Lamp Company, Limited, 322, 
High Holborn, London. (Dr. Carl Trenzen, Germany.) 

JuLY 10. 

16095. Improvements in electromagnetic clutches. 
William Hill, 9, Queen Anne's-gate, Westminster. 

16112. Antiseptic telephone mouthpiece. Bertram Archer and 
John de Coster, 89, Abbey-road, St. John’s Wood, London. 


16076. 


Claude 


16114. Improvements in the  oontrolling mechanism of 
automatic olectric lifts. Electromotor Equipment 
Company, Limited, and Alfred James Barlow, 6, St. 


Bride-street, Ludgate-cireus, London. 

16117. Improvements in and relating to electric impulse or 
step-by-step clockwork mechanism. Isaac Hardy 
Parsons and Alfred Einest Joseph Ball, 38, St. Saviour's- 
road East, Leicester. 

16119. Improved electric cable unton coupling. Walter Harry 

Mansell, George Cray gs Craggs, and James Alfred Hunton, 
6, Finkle-street, Stockton-on-Tees. 

16134. Improvements in electric arc lamps of the enclosed 
type, whereby they are made suitable for use in 
photography when a non-fluctuating light is required 
in one direction and a limited space only is 
available. Westminster Engineering Company, Limited, 
aud Arthur George Way, Victoria - road, Willesden 
Junction, London. 

Automatic switch for use with auto-transformors, 
auto-balancers, or transformers for the prevention 
of no-load losses. William Bonnella, 9, Great Percy- 
street, King's Cross, London. 


16143. 


16146. Preparation of material for the construction of 
fold-up boxes for holding incandesceot electric 
lamps. Магу Isabel Cooper, 4, Mitre-court, Temple, 
London. 

Improved device for automatically stopping  eleo- 

trically-driven rotary printing presses when the 

folding cylinder is choked. Francis Norman Pickett 
and Adams Manufacturing Company, 11, Southampton- 
buildings, London. 

16167. Improvements in or relating to the control of 
induction motors. Maurice Milch, 83, Cannon-street, 
London. (Application for patent of addition to 
No. 1457/07.) 

16170. Improvements in alternating-current dynamo-electrio 

machines. Louis John Hunt and Sandycroft Foundiy 

Company, Limited, 6, Lord-street, Liverpool. 

Improvements relating to enclosed electrical 

machines. Henry Alexander Mavor and Mavor and 

Coulson, Limited, 46, Lincoln’s-inn-tields, London. 

16177. Improvements in and connected with telegraphic 
recorders and relays, Axel Orling, 22, Southampton: 
buildings, London. 


16155. 


16174. 


JuLY 12. 

16205. Improvements in direct - curront and alternating: 
current balancers, boosters, and auto-transformers, 
Alfred Mills Taylor, Avondalo, Ashtield-road, King’s Heath, 
Birmingham, 

16222. Aro lights with permanent metillio electrodes. Henry 
Andrew Kent, The Poplars, Maidstone-road, Bounds Green, 
London. 

Improvements in the production of compounds of 
oxygen and nitrogen by electrical means. Paul Випеб 
and Adrien Badin, 60, Queen Victcria-street, London, 
(Date applied for under Section 91 of the Act, Aug. 17, 
1908, being date of application in France.) (Complete 
specification. ) 

16225. Improvements in apparatus for the production of 
electric arcs, intended for the formation of come 
pounds of oxygen and nitrogen. Paul Bunet and 
Adrien Badin, 60, Queen Victoria-street, London. (Date 
applied for under Section 91 ot the Act, Nov. 30, 1908, 
being date of application in France.) (Complete speci- 
fication. ) 


16224. 


Jury 13. 
16273. Improvements in automatic electric switches. Thomas 
Ferguson, 1, The Mount, Altrinchum. 
16292. Electric aro lamps. Paul Albert Messenie and William 
Edwin Slaughter, 154, St. Vincent-street, Glasgow. 
(Complete specification. ) 
16304. Improvements in reflectors for lamps. Sherard Osborn 
Cowper-Coles, 82, Victoris-strect, Westminster. 

Production of lighting effects on the stage by means 
of high-tension turrents of high frequency. Ferdinand 
Zhaniel, née Camille Feher, 20, High Holborn, London. 
(Date applied for under Section 91 of the Act, July 16, 
1908, being date of application in Germany.) (Oomplete 
specification. ) 

16328. Improvements in or relating to the manufacture of 
incandescence lamp filaments. C. Heinrich Weber, 
57. Furnival-street, Holborn, London. (Complete speci. 
fication.) 

16331. Electric transmission for motor vehioles. William 
Morrison, Chancery-lane Station chambers, London. (Сот: 
plete specification.) 

16332. Improvements in electricity meters. William Harry 
Johnson and Arthur Marston Billington, 46, Lincoln's-inn- 
fields, London. 

16341. Improvements relating to the lighting of gas burners 
electrically. Marcel Delage and Paul Woog, 24, South: 
ampton - buildings, London. (Date applied for under 
Section 91 of the Act, July 13, 1908, being date of appli- 
cation in France.) (Complete specification. ) 


JuLy 14. 

16405. Combined massaging and magneto-electrio machine. 
Fred Burks, 55, Market-street, Manchester. 

Improvements in valves or rectifiers for high alter. 
nating potential  difleronces, Ernest Wilson and 
William Hamilton Wilson, 64, St. John’e-park, Black- 
heath, London. 

Improvements in dynamo-electric machinery. Albert 
Henry Midgley and Charles Anthony Vandervell, 1, Queen 
Victoria-street, London. 

Improvements in or rolating to apparatus for winding 
frames, coils, and similar parts of electric machinery 
with insulating material, and for manufacturing 
structures from the same material. Emil Hafely, 
111, Hatton-garden, London. (Complete specification.) 


JvLY 15. 

Multiplex accumulator. Henry George Carter, 45, Rectory- 

roud, Salisbury. 

16476. Improvements in electrically-driven centrifugal fans. 
Alldays and Onions Pneumatic Engineering Company, 
Limited, and Edward Livingstone Jo.eiin, 56, Temple-row, 
Birmingham, 


16309. 


16415. 


16447. 


16457, 


16475. 
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16509. Eleotrical indicator movements for signalling and the 
like and methods of actuating or operating the 
same and their application. William Cranswick 
Laidler and Thomas Edward Ritchie, Nutsford-vale, Pink 
Bank-laue, Longsight, Manchester. 

Improvements in connection with telephone and other 
similar mouthpieces. William Boothman ‘Tattersall, 
65, Chancery-lane, London. 

Improvements in methods of charging and discharging 
electric acoumulators or secondary batteries. Alfred 
Mills Taylor, Avondale, Ashtie!d-road, King's Heath, 
Birmingham. 

Improvements in and relating to electric motor- 
atarting switches. Siemens Bros Dynamo Works, 
Limited, and Ernest Schupp, Caxton House, Tothill- street, 
Westmir ster. (Complete specification.) 

Improvements in and relating to the bearings of 
electricity meters. Siemens Bros. Dynamo Works, 
Limited, Caxton House, Tothill - street, Westminster. 
(Siemens - Schuckertwerke G. m. b. H., Germany. (Com- 
plete specification.) 

Improvements in electric heaters. F. W. Forbes Ross, 
Birkbeck Bank-chamlers, Southamptcn-buildipys, London. 

Improvements in and relating to electrical generating 
plant. J. Stone and Co., Limited, and Charles Henry 
Vidal, 77, Chancery-lane, London. 

Improvements relating to devices for producing 
eleotrical oscillations. William Edward Lake, 7, South- 
ampton - buildings, London. (Polyfrequenz Elektricitats, 
G. m. b. H., Germany.) (Complete specification.) 

Improvements in or relating to the control ef 
induction motors. Maurice Mich, 83, Cannon-strect, 
London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on July 29.) 


1908. 

Soldering of the motallic filaments of electric lampe 
to their electrodes. Marietti. (Date applied for under 
International Convention, July 8 1907) 

Starting switch for electric motors. Timar and Von 
Dreger. (Date applied for under International Convention, 
Aug. 19, 1907.) 

Magnetio clutches. Ravenshaw, Middleton, and Townsend. 

Regulation of electric motors. British Thomson-Houston 
Oompany and Garton. 

Process for rendering artificial stone, mortar, plaster, 
and the like waterproof, heat and electricity non- 
conducting, and sound-proof. Kathe. 

Electromagnetically-operated switches. British Thomson- 
Houston Company. (General Electric Company.) 


16520. 


10522. 


10537. 


16538. 


16547. 


16552. 


16558. 


16559. 


14483. 


14513. 


14530. 
14706. 


15100. 


16298. 


16529. Storage batteries. Bimeler. | 
18812. Spank distributors for use in electrical ignition 
apparatus for internal-combustion engines. Deniéport. 


20877. Holders, sockets, or like attachment fittings for 
electric lamps. Bayliss. 
$1586. Measuring instruments for alternating  ourrents 


according to Paalzow- Rubens bolometric principle. 
Lux. (Rights under Section 91, Patents, ete., Act, 1907, 
not granted.) 

Portable switch or key for electrio flash signalling 
purposes. Davey. 

Universal joints or couplings for electrio light fitting 
and other purpose. Thursfield. 


22345. 


25279. 


$7436. Electric signalling system.  Bla:kall acd Jacobs. 
1909. 

1970. Telephone exchanges. Siemens Bros. and Co. (Siemens 
und Halske Akt. Ges.) 

2643. Machines for electrically welding chains. Akt Ges. 
Stahlwerke Weissenfels vorm. Goppinger und Co. (Date 
applied for under International Convention, Feb. 3, 1908.) 

3280. Life-guards for electric tramcars and the like vehicles. 
Johnson and Steele. Brown. 

3567. Means for safe locking power-driven railway signals, 
points, and the line. Siemens Bros. and Co. (Siemens 
und Halske Akt.-Ges.) 

5018, Trolleys or rotary collectors for electrio cables. 
Bennett, Estes, and Evans. 

5413, Apparatus for measuring alternating electric currents. 
Guggenheimer aud Gossen. 

6106. Electrical resistances applicable for electric heating, 
cooking, and other purposes. Cooper and Sharp. 

6878. Telephone installations. Siemens Bros. and Co. (Siemens 
und Halske Akt.-Ges.) 

7630. Transformers for operating vapour-electrio apparatus. 
Conrad. (Date applied for under International Convention, 
Avril 10, 1908.) 

$108, Heating coil protecting devices for weak current 
eloctrical circuits. Siemens Bros. and Co. (Sien.ens 
und Halske Akt.-Ges.) 

9592. Switch plugs for telephone exchanges. Siemens Bros. 


and Co. (Siemens und Halske Akt.-Ges.) 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid, Last price 
£ £ 
Alliance Electrica! Co., 6 per cent. Cum. Pref., Nos 1-700000 1 r$ 
Ord., 1,125,000 "T" 1 — í- J 
Avon Electricity Meter, 6 147 900 Cum. Pref. 8bares, 1-125,000 1 1-8 
Ordinary, Nos 1:125 a ар rais 5 dos è- 
British Aluminium Co., Ordin , 2,001 -40,000 .... „ 4 
7 per cent. Oum. Pref., 1-40,000............... EE. d Hu 
"A" 6 per cent. Cum. ' Pref., 1-20,000 . sia. Өш 84 
б pa cent, lst Mort. Deb. Btock, Red. P 100 . ge E 
r cent. Loch Leven Deb. ( ). Red., 1-3,000100 — 9 99 
British 17 ated and Helsby Cables, Ord., 100. 000 es 6 „ 70-79 
6 per cent. Cum. Pref., 1- 100.000 « сеа ые res — (15i 
44 per cent. Mortg Debentures ...........-...- 100 . 1035106 
British Thomson-Houston „ 44 per cent. lst Mort. Deb. 
Stock, Re d 59 52 %%% „„ „„ „„ = 91-96 
British Westinghouse Elec. and Manuf. 10 per cent. Pref. 
r кушж жк н он Ыза жк ренә 3 ы 3057/16 
4 per cent. Mortgage Debenture Stock ............ 100 æ 842 
Brush Electrical Engineering, Ordinary, Nos. 1-105.731 .... 8 = 0-6 
Nou. Cum., 6 per cent., Pref......... Vx a e dac WE gw 0-6 
44 per cent. Ist Debenture Stock k . . 100 — 343-48 
44 per cent. 2nd Debenture Btock.............. .... 100 ow 27-11 
Callender’s Cable, ререпіагее................... eave wees . 100 . 105-107 
Ordinary ........... T %%% aate PERS i 5 — 92 103 2d 
5 per cent. Pre. 2 „ „ æ Be Ea S4 
Oonsolidated Electrical Co.. Ordinary, 1-110,000 ............ 1 æ 7/16-э,16 
Crompton and CO, Nos. 1-85. O0 l cece eens J x 4-1 
——— Sper cent. lat Mort Reg. Debs., Nos. 1-900. f £100, 
and 901-1,109 of £50, Rdqdqdddpꝓ ! r... — 91-94 
Dick, Kerr, and Co., Urdinary, 1,250,000 ..... — «— . 1. 11/16-14 
6 per cent. Cum. Pref., 118 0 1 15121 7/34 
т cent. Debenture Btock, Red. ö 100 88102 4d 
1 wan United, A Shares, I-99. 261 e e Ò lam bÈ 
A“ anaron, 01-017, 138 esee D. 14-2) 
5 per cent. Debentures . "e „....... 100 .. 275 
4 per cent. Deb. Stock, ТСЕ е ае аря 100 .. 35-6 
Hlectric Construction, Nos. 1 to 112,100 ..... ee 8 .. 7/165 
7 per cent. Cumulative Pref. .................. 2 .17/16.111/16 
4 per cent. Perp. 1st Mort. Deb. 100 .. 63547 
Ferranti, Limited, 5 per cent. 1st Mort. Deb. Stock. Red. ux 10 — 71-77 
General Electric Company (1900) 5 per cent. Cum. Pref. 10 74-74 xd 
$ per cent. lst Mort. Deb. Stock .................. 85 
W. T. Henley's Telegraph Works, Ordinary ; „ 112-124 
44 per cent. Prefer ene às 5-5 
44 per cent. Debentures .. ДО 100 .. 105-1 
India Rubber, Gutta Percha, and Telegraph Works ........ 10 .. 144.154 
4 per cent. Debentures .............. aisi e 101 
National Electric Construction Co., 1-170, d F á- 
Telegraph Construction and Мацпїепапсе.................. 12 a 35. -25 
5 cent. Bonds ... secs | — 99101 
White, J and Co., 6 per cent, Cum. Pref., 1-15, 000...... 10 ш 9-10 
Electric Lighting and Supply.— 
Amount 
Name, paid. Last price 
£ £ 
Adelatde Electric Supply Co., 6 p.c. Cum. Pref.,1-10,000.... 6 — 5-53 
Bournemouth and Poole, Ordinary .........ccccccccccccce . 10 œ S9r104 
44 per cent. Cum. Pref., 7,501-15,000................ 10 æ 98-10 
A per cent. Cum. Second Pref., 15,001-22,500 ........ 10 æ 104-10% 
per cent. Debenture Stock, Red. ui esses beak 100 — 399.105 xd 
Bromley t dent) Electric Light and Power Co. eb de eee S 
44 per cent. 1st Debenture Stock, Red. .........- ..100 — 85-96 
Brompton and Kensington, Ordinary ..................... e ó » 8 By 
7 per cent. Preference . TEE ae 8-84 
Calcutta Electric Supply Corp., , Ordinary, Nos. 1- 100, 000 .. 5 — <2 Ob 
Cambridge Electric Supply Company, & б Ord es. B „ 125-14 
Canadian General Electric Co., Common iie о... 66 $100 „ 120 122 
7 per cent. Cum. Pret. Sto g...... $100 . 11-119 
Centra) Electric Pa 4 per cent. Guar. Deb. Stock 100 .  $7-1CO0 
Charing Cross, West End, and City e ‘Supply, Ord., 
1.80.00 oe оосоо оо 60 6 as 3% -44 
44 per cent. Cum. Pref., 1.50,00(0 . 5 — 08-16 
4 r cent, Debenture Stock, Red. "a .. 999 xd 
ity Undertaking," 44 p.c. Cum. Pref., 1-80, 000 6 — 54-34 за 
Chelsea Eleetrielty All Ä 5 — -4 
44 per cent. Debentures .......................... 100 — 100-105 xd 
City of London, Ordinary . оооооо оо Be Ce оо oe oo оо овоо 10 = 104-11 
6 per cent. Cumulative Pre. . 10 — 12.122 
5 per cent. Debenture Btock ...................... 100 .. 121-124 
44 per cent. 2nd Deb. Btk.. Red. . 9 . . 100  $991(2ad 
Cordoba Light and Power Co., lst Mt. Stl. 5 per cent. Bda., 
Red., 1- 1, 000 G‚—ͤ— k ᷑õõk44õ24·k i B 90-32 
County of Durbam Electrical Power eon oe Co., 
Ordinary, 10,001 -50,000 ооооооооооооев о ee 23-*1 
5 per cent. Preference, :1-50,000 . FE ur 34-32 
County of London Elec. Supply, Ordinary .. : 10 .. B4-Eg 
6 per cent. Cum. Pref. ............................ 10 .. 104-114 
44 per cent. Debentures Prov, Certe. All pd., Kd. 100 .. 105-106 
44 per cent. 2nd Debentures Prov. Certs .. CAN .. 100-103 
Edmundson's Electricity Corporation, ie 1-80, 0,000... 5 .. 5/16-5/18 
6 per cent, Cum. Pref.. жаз vs NP pm à-& 
44 per cent. First Mort. Deb . 100 .. 59-62 
Electrica] Development Co. of Ontario, 5 per cent. lst 
Mort. 30-year Gold Bonds, 10, 751-15, VVT — .. 5-87 р о. 
Electric Supply Co. of Victoria, 6 per cent, 185 Mt. Deb. 
8 7 о e 0099220209 oe eee 2662 6625 266 6 „„„„„% 00 ee 854-884 xd 
Folkestone Electric Bupply, Ord., Nos. 1- 10. 1000. CCC 44-5 
5 per cent. Cum. Pref., Nos. 1-10,000 .............. 5 ~ 5-54 
44 per cent. First Deb. Stock, Red. ................ 100 ao 8101 
Uove Electric Lighting, Ord., 1-135,000 . 6 — 74:7 
Indian Electric Supply and Traction co. 6 per cent. con- 
struction Deb. Btock, Eed. „e %% % „ „„ „ „„ оо 5 е 14-2 
Isle of Wight Blec. Lt. and Pwr.. 4 р. r3 Db. Stk., Red. .... 100 І 74.79 
Kalgoorlle Electric Power and Lighting, 6 per cent. Cum, 
Pref., 1-150,000 2 % % % %% „%%% % „% „% „% %% „„ „% % „% % „%% „% „ „%% W%ꝶ?ĩ 0 6666666660 1 E 25/52-% 
Kensington and Knightsbridge Riec. It., Ord, 1-2],000...... 6 ~ 6-7 


Kensington and Knightsbridge and Notting Hil), 4 per 
cort. Debenture Stock. Rede.. 2100 
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Name. paid. Last price. 
£ £ 
London Electric Ordinary *9€4990605809€9095800900900090900000000000600 50 5 ар 14-2 
—— 6 per cent. Pref. .. 3 e E 
— 4 per cent. lst Mc ortgage Debenture Stock, Red 100 . 95-9 
Madras Electric Supply Corporation 5 per cent. Construc- 
tion Deb. Stock, беа (Pro Certs.), all pald ........ æ 76-80 
Metropolitan Ord 601.300,00 pala 6 [ 3.168 
—— 4) per cent. ө Mortgage Debenture Stock . $a xd ; 100 .. 105-108 xd 
 — ей per cent, Cum. Pref. ооов е о 6% % соевое оосо 6 ee 54 
—— 5) per cent. М e Debenture Rod. 100 .. 834-864 
1 16955 ver 3698555 8 82-84 
e — ee T „б. 
N 001. 14 do (61,000 Г * 55% „„4%%6ũ ĩ6˙ oo — өө 874-824 
Midland lecti ower Dis. чк lst Mort. Deb. .... — .. 94-97 
Newcastie-u e Hlectrio upply, Ordinary, 1-87, 600 B . 48-54 
— do. 67 60 137,500 (Issued a8 1 prem.). All pald n3 
do., dps per cent. Pref., 1-87,500 (Prov Gerte.) —— . 2 . 43. 
5 per cent. Pret., 87,0 1-187 800 (Prov. Certs.) . 4 .. 41 8 
Notting Hill Electric Lighting. q . 10 .. 114-124 
Oxtord Blectric, Ordinary, 1 1-96 and 40-14, 510 eevee 2 620 „ „6 eo Y. 
4 рег cent. Debenture Btock ...................... 100 .. 92-95 
River Plate Electricity Oo., Ord., 1- Hs 15 & 120, 501-120, 507 1 „ 18-1 7/16 
6 per cent. on-Cum. Pref ‚000......... eS. 1 ..11/533.15/38 
5 per cent. Debenture Btock, hd ...... 100 .. 102.105 xd 
Rosario Electric Co., 6 per cent. Cum. Pref., 1.20, 000 — ‚ 8 . 5516-5916 
——— 6 per cent, Cum. 2nd Pref., 1-15,000. ————Ó 5 .. Sh 6 
more) Electrical Com mpany of Montreal, 44 per cent. First 
bares Mortgage Debentures .......................... 1 e. 102-104 
Shawinigan Water and Power. Co., 5 p.c. Cons. d Mt Bds. — .. 104-106 p.c. 
Smithfield Markets Electric Supply, Urd., 1-12,000 ec. 6 o 9/16-13/16 
South London, Ordinary .................................. © us a 
South Metropolitan Blectric Light and Power, Ord. ........ 1 .. 5/16-/916 
7 per cent. Cum. Pref. 2 % 0 eee „eee „eee 1 1 2/16-1 5/16 
44 per cent. lat. Mort Deb.. * "090909000090 100 ео 100-103 
Bt. James's and Pall Mall, Ordinary, 101-20,080 vevrdaesaese 6 se) BIH 
—— ] per cent. Pref. €€0090606060€0€0000000000000000000€99 ов 6 ee Ta 
— per cent. Deb.... "ооо secooovooooo mI 84. 
Urban Electric Supply Co., Ordinary, 850,007 „ „ ġà 
——— 5 per cent. Cumulative Preference, 50,001-80,000 .. 6 .. 19-24 
——— 44 per cent. п Mort. Debenture Stock, Red.. . 100 .. 820-84 
Westminster, Ord eooe eevee seaee § ee 88-94 
—— (4 per cent. . Pret., "110,101-138,251 .......... 6 . 4654 
Electric Tramways.— 
Amount 
Name. paid, Tast price. 
£ £ 
Anglo-Argentine 10 per cent. Non-Cum. 2nd Pref., 260,008- 
CJ! ˙ĩꝛm̃àà—ͥ̃ ͤ dd . isis ce EVA DIE 5 ..93 16-9 7/16 
Permanent 6 per cent. үреп ttock, 1888...... 100 .. 91-92 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red..... 100 .. 101-103 
Bath Elec. Tramways, Ld., Pret. Ord. Shares, 75, 001. 190,000 1 .. 1-8 
5 per cent, Cum. Pref. Sbares, 1-75,000........... 1 .. 9/1611/6 
Birmingham апд Midland Trams., 44 p. с. let Db. Stk., Red. 100 .. 87.91 
Blackpoo] and Fleetwood Tramroa 10 .. 13-13% 
Bombay Elec. Supply and Trams Oo., 6 per cent. Cum. Pref. 10 .. 5-10 
per cent, Deb. Stock,, C — 934-954 
eee ТОО B x 65.54 
—— 5 per cent, Cum. жег; Nos. 1-75,000 .. 5 — У 
44 per cent. Deb. Btk., Red., Prov. Certs. all pd. 100 т 44 
British Columbia Electric Railway Oo., Ord i e008 e000 оо 100 an 14 147 
— rd. Pref. ......... ecce 6 6 6 „„ „ 100 ег 122-126 
—— 5 per cent. Cum. Perpetual Pref. Stock " 100 . 107-110 
—— 44 per cent, lat Mt. Debs., Nos. 1-6, 250, of £40 each 40 e. 102-104 
—— 44 per cent. Vancouver Power Deb. .............. 100 .. 101.10} 
British | Blectric Traction, Ord. rod aa eet века 10 os 44 
— 6 per cent. Om. Pt., 30.001-60,000 . 10 — 223 2% 
5 per cent, Perpetual Debenture Stock es... 100 . 86-5 
44 per cent. 2n Deb. Stock EREET) оовооов 100 РІЗ 66-70 
Busnos Ayres Blectric Trams, 6 p.o. Deb. Btk., Red. ...... 100 .. 81-86 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb. 
Bonds, Roed, 1-1,500 оовоооооооео оо оооооо оо ee „„ 2 66 20 100 ее 102-107 
6 per cent. Deb. Bonds, Red., 1-2, 275.. ...... 100 .. 105-106 
Buenos Ayres Lacroze Trams, Oo., Stg. 5 per cent. lat Mort. 
Deb. Stock, Red. о9о 0оооооосое оо в +000 о0о опо оо оо оо оо оо оооо оо 100 еа 93-101 
Calcutta Tramways Ота,, Мов. 1-157,610 ооооов ор оооо оо ов ce § ee 43-33 
; per cent. Cum. Pref., Nos. 1-50,000 6 „% %% „„ „„ „6 „ 660 5 ee 44-5 
—— 4 per cent. lst Deb. Stock, Red. ................ 100 .. 97-100 
Саре Electric Tramways, Nos. 1-480,000.................... 1 .. id 
Otty of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 . 44-54 
4 per cent. let Mortgage Deb., 1-5,000 (1917) ...... 100 .. 97-101 
City of Buenos Ayres Trams. Co. (1904), 1-248,000 еооооооо оо 6 56-5 
4 per cent. Deb. Stock, Red. (1985) ................ 100 .. 88.101 xd 
Colombo Hlectric Tramways and Lighting, 5 per cent. lsb 
Mortgage Debenture Stock, Red. . *€90.00292500000900900600699€ 100 oe 98-101 
Cork Electric Tramway and Lighting Co., Ordinary ........ 10 .. 13-14 
6 per cent. Cum. Pref. ......... €900020200000€906006€600090€9 10 ee 123-1534 
4 per cent. Debentures ͥ . 100 . 90-95 
Dublin United Tramways (1896), Ord., Nos. 1-60, 000.. 10 .. 154 
6 per cent. Pref., Nos. within 1-60, 000 % % „% „ „% „„. ое 10 ee 124-134 
54 per cent. Mort, Debs., 1-5,000 Red, ............ 100 .. 90-95 
Hastings and Dist. Bleo Tram. Oo., 44 p.c. Deb. Stk., Red.. 100 .. 75-80 
Havana Electric Railway Consolidated Mort. 5 per cent, 
50-year Coupon Bonds of 1952, 1-6,957 ................ $1,000 .. 91-94 
Imperial] Tramways, Ordinary ооооооооовоооо оо оо оо оо оо оо ов all ГЕ] 18-19 
———— 6 per cent. Cum, а Oc vm RR all oe 14-144 
——— 44 per cent. Deb. Stock .. 100 .. 108-110 
Isle of Thanet Hlectric Tramways and Lighting, 5 per cent, 
Cum. Pref., Nos. 50,001-60,000.. ооор овоо осоо оо оо ое во оо оо 5 eo i1 xd 
—— 4 per cent. lat. Mt. Db. Stock, Red. 66 % %%% %6G „% „„ 0 100 oe 58-63 
Kalgoorlie Electric Tramways, 1-250,000 .................. 1 ao 1/32-3/5а 
——— 5 per cent. “A” Deb. Stock 6 6 %% %% %%% „%„%„% „%% „„ 6% „„ „„ „6 100 ee 90-93 
—— — 6 per cent. “B” Deb. Stock 6 6% оо оооо оо „„ „„ ве ое 100 ее 64-63 
Kidderminster and District Lighting and Traction, Pref... 6 915/16-10 3/16 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Red. @eeeovoaenaenaeenes *€960690900060€90€*9750000600€9 100 . 824-504 
——— £296,500 2nd Mort. Deb. Rtock k 6 — es — 
— £85,550 Deferred Deb. Stock (all fully paid) ...... 72 ош -— 
bon Blectric Tramways, Limited, Ord., Nos. 1-694,188 .. 1 2 15/16-11/16 


Amount 
Name. paid, 
London 001092 тту, 901) 6 per cent. Cum. Pref. ........ 10 „ 
per cent. ета Db. Stock, Red... ..... 100 255 
Madras EA Trams. (1904) 5 per 10 ' Deb. Stk., ; Red... 100 .. 
Manila Elec. R.R. and Lightg. Corp., er e. lst Lien and Coll. 

Tr. Slokg. Fund Gold Bonds of 1 Red., 1-4,635...... $1,000 .. 
Manx Elec. Railway Co., 54 p.c. Cum. Pref., '801- 21, 635 and 

436-25, 000 е ELE IPSO EXE DUM E d UI Seale VR eR : we 

—— 44 per cent. 1st Mort. Deb. Stock, Red.. 100 .. 
Metropolitan Elec. Trams., Defd., 1,000, 001-1 314,016....... 1 
5 per cent, Cum. Pret. 500,001 1-1,000,000. оо 06 ооо оо 1 es 
44 per cent. Deb. Btock, Red. 85 
Mexico Trams. Co., Gen. Cons. 121 Mo Mort. 50. -year 5 per сеш 

Gold Bonds ...... —— 
Milwaukee Blectric Rail and Light 5 per cent. 20. yr. Con. 

Mort. Bonds (1926) 1-5,500 and 7,001-8,000............ $1,000 .. 
ae Street » 44 per cent. Bterling Deb., 601-2 09 
New General Traction, 5 рег debt. Cum, Prel., 15 10, 000 and А 
Perth Elec. Tana a аре, ег cent. 1 Mort. "Deb. Btk. 100 .. 
Potteries Rlectric Trac гових dina , 1-245, m <= 

5 1.545.600. T - 
т cent. 1 5 N Ба 
Provincial amways Co., Ordinary, 1-24, 9122 10 sd 
r cent. Cum. Pref., 1- 0,000 10 .. 
Rangoon H ec. Tramway and Supply Co., 6 р. с. Cum. Pret, 
4$ per cont. let Mort. Deb, Btock, Red.........-. 208 - 
Bao Paulo Tramway, Light, and Power Co. $1 - 
5 per cent. let Mort. Deb., Red. (1929) 1: 12,000. s 
South Metropolitan Electric Tramways and Lighting Co. 
6 per cent. Cum. Pref., 19,571-169,570, Prov. Certa....... "S 
4 per cent. Deb. Btock, Red. (1940) ................ is 
Sunderlan Pisce ice Electric Tramways, 5 p.c. lst Mort. 
Yorkshire (West Riding) Elect. Tram. Co., Ord., 70,001-110,000 5 .. 
6 per cent. Cum, Pref., 1-46, eaoot CROC „% „% %%% BEE оо ee 
44 per cent. 1st Deb. Btock, p: .................. 100 .. 
Electric Railways.— 
Amount 
Name. pax. 
Oentral London, Ordinary €€0900000000090900000009090092990060909 100 ae 
—— 4 pet cont. Pref. 2 6 2 66 66 „ „ 6 %%% % % %%% ов оо оо оо %% %% % „ ое 100 ee 
deferred . . 100 .. 
— — 4p.c. Deb. 'Btock (Prov. Script Gerte., tally paid) .. 100 .. 
City and South London, Consolidate Ordinary e 100 .. 
—— por cent. Debenture Stock ...................... 100... 
— 5 per cent. Pref. Bore + — ewe see a tena а: LOO" ee 
—— ee [T] ээ — Kc Jh 2 ов 100 э» 
?9 90 ve ài eer ооооовео [NN zm ee 
Liverpool Overhead, 5 per cent, Pref....................... 10 e 
inary, 1-50,000 . оооооооо оз 10 өю 
4 per cent. Mortgage Debentures, Red., 1- i 70... — с 
Underground Electric Railways of London, 5 per cent, 
Profit-Sharing Secured NOUN EREMO MM" cme өю 
Telegraphs and Telephones.— 
Amount 
Name, pei 
Amazon Telegraph Oo., 1-25,000 оооооо оо ve озо ао со ҮК ЖУ 10 = 
аре 5 гера Deb, Bod., within 1-1,09.. 35 - 
merican Te one and Telegrap at. Trust r cent, 

Bonds, 1 1-28,000 and 53,001 rapt Collat, Trust 4 per ow i 
Anglo-American Telegraph Oo., Ord ————— ámÜ 100 

6 per cent, Preferred Ordinary.................... 100 
——— Deferred Ordinary . 100 
Anglo- Portuguese Telephone Co., 5 per cent. lat Mort.Deb. 

Stock, Red. es en оо **90990090€000000200900000*499*9*0€90 = 
Chili Telephone Co. 1-44, 600 5 a 
Commercial Cable Co., Bter. 500-year 4 p. c. Deb. Stk., Red. 100 .. 
Сара быгы Telegraph Oo., Ordinary, 1-16, 000. 10 

r oont. eference, 1 sxssaseaddeéetetev AU, a 

Direct pauls h Telegraph Co., 8 E көжө. Өссө 

—— 10 per cent. Cum. Preference *€€9»29*909000€90000209066€60 5 ee 

per cent. Dets., 1-600 ........................ 50 no 

Direct Un ted States Cable Co. 80 .. 
Direct West India Cable Oo., 4 per ‘cent. Debe, reg. 

within 1-1, 200, Red. 00 a 
Eastern and South African, 4 per cent, Mort. Debs., within 

1-3,000 (1909) .. 100 . 

—— 4 per cent. Reg. Mort. “Debs. (Mauritius Bubsidy) 

1-8.000 (1913) ...... 3 es 

Hastern Extension, Australasia and China, 1. -300, 000...... 10 

——— per cent. Mort. Deb. Stock. Perp.... оесооо оосовое 100 oe 

Bastern Telegraph Co., Ordinary Stock .................. 100 .. 

2 рег cent. Preference Stock "nr (o CEN 

r cent. Mo кееш umane Баео RUD. “ae 

Great Fort ern Telegra of Copenhagen) ...... 10 .. 
Halifax and Bermudas Cable » 44 per cent. lat. "Mort, 

Debs., within 1-1,200 Red... ооо оооооооооо оо „„ „% „ „ „ „„ со oe 
Indo-European Tel ph Co. x 28 
Marconi's Wireless Telegraph Co., Nos. 256, 128. 334, 180. E 
Monte A сыш Telephone Co., Ordinary, 1-72, 0b “АЮ > 

3 pet cent. Preference, сое F 
National Telephone, Ргеѓегтей............................ 100 .. 
Deferred Stock ......................... dadas O00 .. 

6 per cent. Cum. First Pref...................... 10 .. 

—— per cent, Cum, Second Pref... озоооосоооеооеоооо ое r1 ee 
—— 5 per cent. Non. Cum. Third Pref... РОИ T 
54 per cent. Deb. gorda ad ERAT RR RENE USE CERE 100 oe 

4 per cent. Deb. Stock o 10 
Oriental Telephone and Electric Company ................ 1 .. 
6 per cent. Cum. Pref. ............................ E 

Pacific and European Tel., 4 p c. Guar. Debs., Red , 1-1,000.. 100 
United River Plate Tele. Co. , Ordinary, 1-100, (ANE ae 
5 per cent. Cum. Pref., 1-40,000..... ————— P 5 .. 

44 per cent. Debenture Stock, / ĩ ² . 100 
Telephone of Egypt, 44 per cent. Deb. Stock, Red....... 100 .. 
West African Telegraph Co. .............................. 10 
West Coast of America, 1-50, 000 and 53,001-55,008 .......... 24 .. 
4 p.c. Debs., 1-1,500, dii TAS Telegraph .. 100 

West Indis and Panama Telegraph Co., Ordinary ......... . 10... 
——— per cent, Cum. lst Korno РРА — 10 
—— 6 per cent. Cum. 2nd Preference .................. 10 . 
——— 5 per cent. Debs., Red. 18000. 636922 „ „6 100 ae 
Western Telegraph Oo. 1-207,93) % ee 06 Of оз AIE оо оо оо о 10 еә 
— 4 per cent. Debenture Stock, ammi eas ete UO. m 


Last price 
£ 


82.5 


100-102 
1034-1054 
nm 
i: 
125-128 


1044-1 1 
254- 2r 


99-101 
514-534 
11/16-15,16 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns Increase or Miles of Accounts for past year. 
week, decrease, track open. 
Line 
Endl W Current 
ng eek. year. 1909. | 1808. 


£ 
Aberdeen Corporation  — July 14 + 114| — 112 | #7 | 87| May 31 71,950 | 12,517,500 | 1,866,119 | 98 |1102 | 4,940 | 688 
Baker Street and Waterloo RY. =| ,, 17 = 45|+ 220 — — m = = = „= m = 
Birkenhead Corporation =a = =| з 18 = 29 — 442 | 83563 8555 — - = = ыр s E 
Birmingham Corporation » 10 42.897 — 56792; — — = =Z Z = = ens = 
Blackburn Corporation æ æ ==] s 7 — 23|- 637 858 283 — = = a ES E^ — n 
Blackpool Corporation. , 8 ` + 2 + 778 — — — a" RSEN TER PN NES — "S 
Biackpool-Fleetwood Trams... .. Aug. 8 - | — 28 = un Е = zu od Mob P 
Bolton Corporation .......... July 11 + 166 - 514 | 42 42 | March 31 117.799 25492902 | 2,092,147 |11 31134] 284 | 650 
Bournemouth Corporation. , 14 — 55/4 19| W| Ri 4, 31) 86,225 | 13,991,323 | 1,766,068 |147 |1171 | 2,512 72 
Bradford Corporation ses.. es =. 10 + 272| 4 1,203 | 923 | Эё} „ 31 235,258 | 47,839,569 | 5,331,007 |117 1059 378 | - 
Brighton Cor poratloͤn . z 18 + 711 85 | — HAM ii 2 а S н 2 2,51 Ж 
Bristol Tramway Company.. „| » 16 + 220 — 57 | 514] Dec. 51 265,162 | 46 652 1Р9 | 5,756812 | — | — — — 
Burnley Corporatlon в 17 - 195 — 193 | 193 March 31| 64,251 12,355,998 | 1,202,350 |123 |1285 | 5,971 7 92 
Burton Corporation ........— | o» 1 = 26 — 132] 10 10 „ 31] 14,98] 5,221,595 430915 |104 |85 : 585 
Cardiff Oorporatlon April 3 + 45 — — — „ 31 109 979 25,098,146 | 2,497,169 | — |1057 = — 
Oarlisle Tram ways Company 7 June 19 — — 89 — — = P E = EM Z = ке 
Central London Railway......-.July 10 - 1,617 — 6:32 | 577 | Dec. 31! 350,150 41,838,373 | 1,456,781 |201 5 769 55,404 30 276 
Charing X, Euston,& Hamp. Ry| „ 17 + 570 + 1,255 | — | — = = = = 9 = = 
City aud South London Rallway i 18 + Bj 5% — — - BE Z uus ES = ER = 
Colchester Corporation .......| » 14 - 19 — 8 | — | March 31] 10,983; 2 708,721 349,539 |1X9 774 | 1,977 | 656 
Cork E. T. and L. Company ....| » 15 + 7 80) — | — Dec. 31) 24,004 | 5,757,478 ga^ 95 | — | 643 — 1445 
Croydon Corporation (B e|» 9 + 88 ＋ 24 | 114 | — March 3| 74.132 16,277,318 | 1.883.157 |106 1956 | 3.703 718 
Darwen Corporatlon n. 9 = 1р— 147 | 725! 7:85 „ 31| 13:93! 2.557.654 245.584 |l:30 |1368 | 1.922 |84 
Dover Corporatlon ·ꝑEE n 10 — 149! - 35 7 — „ 31| 11.585] 2,697,672 316,754 38 8 78 а= = 
Dublin and Lucan Electric Ву... „ 16 + — 7 7 = x А2 EN TN VR = 
Dublin U. T. Pee „ „ „4 44460 „4460 „67 [IJ 16 + 247 az 26 Sh 541 — — — — с. — aas. P 
Dundee City Tramways ........| » 14 — M|- 419 — 264 May 15| 60,575 | 16 57 911 | 1,281,752 | 875 19 371 |14% 
East Ham Corporation ͥ( e. s 17 + 186 | + 2,305 | 15 15 | March 51| 47,430; 15,555,705 | 1,091,586 | 75 10 26 Es 6 36 
Glasgow Сотрота{йоп............] он 10 + 158 | — 1,878 | 1854 | 179 May 31| 907,494 ' 226,948,290 | 20,754,722 | 96 |1049 | 5,08 599 
Gloucester Corporation . . 11 т 2 ＋ 81 5 — == 2 D ae Ris Ps = bee 
G.N., Piccadilly and Brompton. „, 17 + 25 + 280 | — — im RUN =. = EN "T" = " 
Halifax Corporation · = = — 52574 37 | March 31) 81,872, 20,378,672 1,7£6 3S0 |1140 1113 | 1,528 | 830 
Huddersfield Corporation ......| » 17 + 76| + 564 | РЕ | 284 „ 3| 84701 6270.020 | 1,90,23 | 1-29 1037 | 2,421 |510 
Hull Corporation es ones оо on cece ГТ] 17 xd 95 T 529 26 26 57 51 128,722 . 804, 257 3,022,344 1 10°22 — 6 0% 
[ford Corporation «65 » 10 + 23) 4+ 608 | 10 | 104 „ 31] 25328] s. ach 651,446 [87 | 958 | 2066 | 6-32 
Ilkeston Corporation. 15 — 18 - 167 4 4 „ 3| 7,214] 1,968,850 19915 |91 | 79 1805 | 704 
Kirkcaldy Corporation. . 14 + 4 74 | 74| May15| 14,993} 4,871199 459.066 711 7:858 | 1,856 | 52 
тыш United Tramways .. н 14 + 1|+ 218 | 39 59 Dec. 31| 68,904 | 12,55›,535 | 2,244,544 | — — == — 
Leeds Corporatilounͥͥ·( „ 10 2,365 + 128 | 963 963| March 31| 240,768 75,734,083 | 7,694,989 |106 10 62 | 3.527 5881 
Leicester Corporatlon в 10 - 61 ~ = = ER ы ЖА а = 27 2 id 
Liverpool Corporation .. . . , 10 + 618| - 2,997 | 104 | 104 Dec. 31, 572,222 | 124,093,239 | 122,799 1˙108 112 | 5.503 734 
Liverpool Overhead Rallway.... s 18 — 44 ＋ 3$ | 665| 240| June 30, 79,009; 11,171,515 | 1,106,585 | — = = = 
London County Council .......- " — 915| 418,395 | 121 | 1153 | March 31 1274660, 279.166 461 | 25,591,028 |108 |1174 | — |613 
Lowestoft СогрогаМоп.......... " - 32| — 58 34| — | Sept.30; 11,888 2,645, 2% | 310,32 |103 | 736 | 2,279 | 6 
Corporation ........ ‚ 10 - 35 — 51 — mm 22 — £ EN = m ax 
Manchester Corporation as gabs » 10 *1,0734| - 465 | 181 |181 = DS - — TOM ES 7 
tropolitan District Raliway..| , 606 | + 1,552 | 24 24 — = = 24 A ae E 
Metropolitan Rallwa oe n + 209 — 244 243 June 30 680,357 | 99 846,755 = 146 | — me 
isan Corporation. . — |- 84 24| 21 March 51) 7.352 2,760,712 204.7% | 85 | 863 | 1,907 | — 
ah аа кг o Corporation. „, + 37 — 1,590 | 604 | 594 51 211,085 | 46,205,164 | 4,411,745 |110 [1148 | 3,504 | 6% 
Newport (Моп.) Corporation....| , — 9 - 261 144 | 144 „ 31 35,551 8,174,005 798,029 |104 | 989 | 2,450 |721 
Oldham Corporation. . .. =» e = .- Jan. + 262 — = — ES m m Е = a ah Ж 
outh Согрогайоп........ Oct. 10 + 257 m 284 March 51! 97,741 | 21,247,038 | 2,309.479 |1710 [1015 = 
Reading Corporatiooronrn . July — 55 ＋ 73 134] 153 ii 32,769 | 7,955,572 915,481 | — | 8:95 — |46 
Rochdale Corporation .... Dec. 26 + 114| + 746 |29 | 03 „ 31 56,558 | 10,196 148 | 1,252,925 | 1°32 |1083 | 2,695 | 647 
Rotherham Corporation Feb. - 52 — — — = € tae E t b 
‘Salford Corporation. . . . . —. July 12 + 385 — 1,861 | 78 743 | March 31 244,065 | 45,771,511 | 5,486,150 125 |1067 | 3,185 
‘Scarborough Tramways Co...---) — = = — |- — ый foi d 3 n М 
ld Corporation. , - 64| — 1201 | 684 | 664 | March 25 289,745 | 17,568,606 | 7,065 380 896 9 842 | 4,225 | $04 
Suachampton Corporation ЕН ji t 5| = 465 18 18 „ 25 52,647 | 10,121,887 1,157,451 |125 (11:55 — T3) 
| hend-on-Sea Corporation..-.| » + 72 + 1.015 — — — — a a 25 es 25 ES 
E ie er Corporation m == — — — 25 25 March 31| 52,004 9,155,172 | 1,335,911 | 134 9542 1,830 | 475 
derland Corporation ........ Jan. 27 1.510 1.335 — 25 — 7,584 — — a = oe E = PE 2 _ 
Swindon Corporation . July 7 127 162 — 5 x — = = ай mE a TA c Е Е 
Tr mwa ma ов оооп о оо 9 15 3551 329 t 25 pci 5°16 — Dec. 3] 15,065 2,880,420 353,297 1:40 1 0235 — - 
Mcr U.D.C. T Nc E 10| 1,063 935 | + 1 + 481 12 68 1245| March 31| 43,823 | 8,551,658 891,540 12 1179 | 3,455 | «72 
n Co ration = oe Cane == mS T -= — == — — — EN 
rum Corporation essel», 8 2463 | 2,240 | + 225) + 1,955 |147 | 14-7 | March 31| 122,881 | 35,502,836 | 2,5€6,854 | °789)10°95 | 4,417 | 6 79 
а. 


37| — 817 | 204 „ ЭЦ 44432 975,714 | — 


‘Wolverhampton Corporation .... 
11! ee ee к че = се = 
.& Train mile, А Hall year's figures. 
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WATER POWER—A SET-BACK AND POSSIBILITIES. 


As we know, the schemes of mice and men aft gang 
agley, but it is seldom that & large concern such as the 
Victoria Falls and Transvaal Power Company, Limited, 
with its enormous capital of £4,400,000, so completely 
reverses its policy in the initial stage, yet prospers. 
Originally formed with the intention of utilising the 
immense power of the mighty Victoria Falls for local 
industries to be fostered on the spot, but more especially 
for transmission to the Rand, this most interesting of 
tasks had to be abandoned, not for any inherent difficulties 
in the engineering problems, but solely on account of local 
politics and economic considerations. Probably for many 
years to come the superb head of water at the Victoria 
Falls will be untapped, and the great electric supply will 
be generated by means of coal. The powerful coal-mining 
and railway interests were dead against the tapping of the 
falls, not through any sentimental reason, but because 
they foresaw the loss that such a scheme would 
entail on the coal industry. Luckily, South African 
coal is fairly cheap and good. Sir Charles Metcalfe, 
speaking at the annual general meeting of the company, 
was able to announce that the company’s electrical plant, 
probably the most up-to-date in the world, was being 
worked extremely economically, the expenditure on coal 
being a minimum compared with the kilowatts raised. This 
result, no doubt, is as much due to the economical planning 
of the plant as to the price and quality of the fuel. Still, 
we cannot help regretting the postponed, we trust not 
the lost, opportunity of testing the cost of generating 
electricity in such bulk would come to with the 
far cheaper water power. At present some 12,000 kw. 
are in active work, and this is to be more than 
doubled by next year. There can be no doubt that 
the company has done exceedingly well and has a 
bright future before it. The surplus of revenue over 
expenditure has increased from £36,685 to £48,177, and 
there is in immediate sight, so soon as the necessary 
machinery is in working order, a revenue of £500,000. 
This ie, to & large extent, due to the elimination of com- 
petition. While the mine owners and otbers saw the 
possibility of taking supplies either from the Victoria 
Company or from Mr. Harper's company, they held back, 
awaiting evente, to see which group would offer better 
facilities and lower terms. But when Mr. Harper's 
interests were taken over, the demand for power flowed in 
so fast that the difficulty for some time will be to cope 
with such demand. This is easily to be understood when 
we find Mr. Ryersbach giving evidence before a loyal 
Commission to the effect that the use of electricity in the 
mines means а saving of something like a shilling per ton 
of mineral raised. Under the cireumstances it is nct 
astonishing to find the Rand Mines, Limited, contracting to 
take electricity, estimated to amount to 270,000,000 units per 
annum, for a term of twenty years, while the Eckstein group, 
the Consolidated Gold Fields of South Africa, Limited, the 
Johannesburg Consolidated Investment Company, and other 
important mining groups are also entering into contracts for 
lengthy periods. In passing, it is interesting to note that 
the newly registered Transvaal company, the Rand Mincs 
Power Supply Company, Limited, will operate the Eckstein 
contract and supply the Victoria Falls and Transvaal Power 
Company with electricity in bulk. This new company has 
а capital of £1,500,000 in half a million one-pound shares 
and a million debentures, the whole of which capital is 
provided by the parent company. The whole device 
seems to have been called up as a step io the 
measures adopted to overcome local opposition and com- 
petition. It will, however, probably have the effect of 
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fostering Transvaal activity and putting off the day of 
industrial development of Rhodesia round about the 
Victoria Falls. We can quite imagine that the present 
arrangements will bring quicker returns to the company, 
though the original plan offers greater possibilities for the 
fature. It is, no doubt, only a matter of postponement. 
Ultimately the Victoria Falls will contribute thoir full 
quota of power to the industrial life of South Africa. The 
temporary shelving of the original proposal is to be 
regretted, if only for the fact that the scheme would have 
presented several important problems for technical men, 
and would also have given an impetus to the utilisation of 
natural forces for the generation of electricity. Water 
power will, at some future date, be used in other parts of 
the African Continent, and give scope for British capital 
and enterprise. In our own islands we have not the oppor- 
tunities for emulating the great water-power electricity 
supply schemes of Switzerland, the Scandinavian countries, 
France, and Italy, but Canada offers an enormous field 
or both large and small schemes. "This especially 
holds good of British Columbia, where mining is 
rapidly being developed, the coal being mostly absorbed 
for shipping and railway purposes. British Columbia 
possesses splendid rivers and falls, often in close proximity 
to mining districts and the growing cities where industries 
. of one kind or another are being developed. This, there- 
fore, is a country deserving of careful study on the part of 
electrical engineers. Even the Continent of Europe may 
offer some scope for us. This is notably the case in Spain, 
& country possessing very considerable mining and indus- 
trial potentialities, with its natural mineral wealth and its 
sufficiency of fairly competent cheap labour. At present 
only some 80,000 h.p. of electricity is being generated by 
water power, in small works erected mostly on the banks 
of the Tagus, Guadalquiva, and the Ebro. But this is a 
mere nothing compared to the 5,000,000 b.p. and more 


that Spanish engineers estimate are stil running to 


waste in their numerous rivers. This is a conservative 
figure of the power actually available for such purposes. 
According to the Madrid authorities, it would cost some 


£400,000 per working day to generate such a volume of 


horse-power by means of coal. Our French friends seem 
to be alive to the possibilities for their enterprise on the 
other side of the Pyrenees, and appear inclined to see what 
they can do to repeat in Spain the successes they have 
achieved in their own country on the banks of the Rhone 
and in other districts. It is a field that should not be 
overlooked by ourselves. 


THE RITTEN ELECTRIC RAILWAY. 


To the north-east of the town of Bozen, between the 
Eisack and the Talfer valleys, is a long chain of mountains, 
the highest peaks of which are about 7,500 ft. above the 
sea-level. Inthe southern part these are known as the 
Rittenberg Mountains, and at an average height of about 
4,250 ft. they form an undulating plateau penetrating into 
the very heart of the Alps. From very ancient times 
until the Middle Ages this was an important pass between 
Germany and Italy ; the commercial and military roads 
made by the Romans traversed this pass, and did not 
descend to the level of the valley until the village of Waid- 
bruck was reached—now a railway station. In the latter 
period of the Middle Ages the route had shifted towards the 
north, and the Rittenberg plateau was neglected. Lately 
the success of the Mendel Railway and the rapidly increas- 
ing tourist traffic in South Tyrol has led a company to 
construct an electric railway, which will give the pass some 
of its ancient importance. 

The gauge of the Ritten Railway is 1 m.—part of the 
road is on the ordinary system and the other part has 
& toothed rack in the centre. Starting from the Place 


Walter at Bozen, the rail follows the road to the station of 
the same name on the railway, and then turns towards the 
foot of the mountain, where the toothed rack section com- 
mences which terminates at Ober- Bozen. The maximum 


rise in the sections without racks is 44 per 100; where the 


toothed racks are laid it reaches 254 per 100. The total 
length of the line is about 7] miles ; the difference of level 
reaches 3,200 ft. 

The racks are on the Strub system, and are about 13 ft. 
long. They are mounted on curved bases. The Strub 
system is the only one in use on the Swiss mountain 
railways of recent construction. The local engineers have 
to satisfy very severe conditions as regards the safety of 
passengers, and have the most experience in tbis special 
branch of engineering. The only line that has not adopted 
the Strub system is the Montreux-Tylon Railway, and this 
is simply because a different system allows it to be joined 
more easily to the old Glyon-Naye rail. 

The toothed rack is very simply constructed, and, 
although it is relatively light, it is extremely resistant, 
both horizontally and vertically, and adapts itself easily to 
the most variable contours of the ground. There is a 
great advantage in being able to use a single form of 
toothed racks throughout the railroad, and to be able to 
fix this on the sleepers in the same manner as the rails are 
fixed. The rack wants the minimum amount of inspection, 
and allows the service to be continued even when the 
railroad is encumbered with ice and snow. Security 
against derailment is increased by lateral disc guides, fixed 
at the side of the pinions. If the teeth of the pinions 
leave the cogs in the rack, they are quickly brought back 
into position by these guides. 

The electric current is brought from works in Bozen and 
Meran. It is a tri phase current at 10,000 volts and 
46 periods per second, and is led toa substation in the 
middle of the section of the rail which has the toothed 
rack. [iere the high.tension current is reduced by a 
500-kw. transformer to 3,000 volts. At this tension it 
supplies a 325-h.p. motor, which is asynchronous, and is 
provided with a short-circuit induction. The converter 
is started on the direct-current side and brought to its 
desired speed under regulation by a special resistance 
inserted in the battery circuit. On account of the high 
speed of rotation (960 per minute) and of the high tension 
of the current employed, the direct-current dynamo is 
provided with four auxiliary poles. 

The battery consists of 364 elements, and its capacity is 
from 266 to 352 ampere-hours, according to whether it has 
to be discharged in one or two hours. It is charged by 
means of a high-voltage continuous-current motor driven 
with a flexible shaft from a continuous-current dynamo, 
The tension in the contact wire is 750 volts. The rails 
carry the return current. The rolling stock is composed 
of three toothed gear locumotives, four automobiles, two 
passenger coaches, and four goods wagons. As the loco- 
motives and the vehicles which they draw travel over 
ordinary railway and over rack railways equally well, there 
is no need to make passengers change each time the type 
of railway alters during the journey. 

Each locomotive weighs 16:2 tons, with a tractive force 
of 125 tons, and has two toothed driving wheels and a 
shunt motor of 150 h. p., with four principal poles and 
auxiliary poles also. Each driving axle acts upon the rack 
ius nearest to it by means of guides and a connecting 
rod. 

As regards safety appliances, each carriage is provided 
with two independent hand brakes, an automatic brake for 
the two axles worked by the induced current, and also 
with an automatic spur gear to compensate for the action 
of the short-circuit. These, together with Strub's safety 
clutches, prevent all chance of derailment. 

Each passenger automobile is equipped with two usual 
railway motors of 45 h. p., and weighs (empty) 21 tons. 
Although there are only 58 seats in it, it can hold 
about 90 persons. | 

Each train is composed either of a locomotive and an 
automobile with four axles, such as we have just described, 
or of a locomotive and two two-axled vehicles, whereof one 
is automobile and the other has to be drawn. The maximum 
weight of the train is about 46 tons, and the journey takes 
about 80 minutes. 
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INSULATING MATERIALS.* 
BY THOMAS GERMANN AND STANLEY M. HILLS, 


There are many insulating substances, but во few are of 
practical value that only a very small percentage can be 
used, and ‘ mixtures,” therefore, have to be employed. The 
following insulating materials may be mentioned: amber, 
ashes, cambrio, camphor, chalk, dry metal oxides, dry 
paper, glass, leather, lime, linen, marble, mica, oils (fatty 
and ethereal), parchment, phosphorus, porcelain, resin, 
rabber, silk, slate, shellac, varnishes, wax, and wool. The 


properties of some of the principal materials are indicated 
ow: 


. Properties —áÀ ay 
Materisl. Electrical. Thermal. Mechanical. Nature. 
too. Good Very poor Non-hygro- 
scopic 
Marble ... Good Good Good Slightly 
| hygroscopic 
Mica ы. Excellent Excellent Very poor Non- hygro- 
tt l | scopic 
Oiled linen Excellent Very fair Fair Hygroscopic 
Shellacked linen .. Good Fair Poor Hygroecopic 
Slate . . . . . Poor Poor Good Hygroscopic 
Vuloanised fibre .. Good Good Fair Hygroscopic 


A subetance insulates by virtue of three distinct pro- 
perties : first, the ability to stand mechanical and electrical 
stresses due to the voltage used; secondly, conductivit 
such that but a negligibly small current can flow throug 
it and leak away; and, thirdly, the power to resist any 
ohemical action that may be caused by the application of 
the voltage. The first property is called by Maxwell the 
"dielectric strength of the insulator, the second property 
being termed the ohmic resistance There is no direct 
relation between the breakdown E.M.F. and the ohmic 
resistance of an insulator. A low ohmic resistance usually 
means a low breakdown test, but alow breakdown teat does 
not necessarily mean a low ohmic resistance. The principal 
value of ohmic resistance measurements is the proof they 
afford of damp-proof properties. 

There is hardly & piece of electrical machinery in which 
some insulation is not to be found, and yet but little special 
consideration seems to have been given to the subject of 
dielectrics. The scanty amount of information upon it 
which is available is bound up in the proceedings of the 
various scientific societies, and in the one book by Messrs. 
Hobart and Turner. Doubtless, many of the large firms 
have acquired considerable knowledge on the subject, but 
it is so jealously gnarded that the average electrical 
engineer stands but little chance of receiving any benefit 
from it. The authors, who have had some practical 
experience in connection with insulation, have prepared 
the present paper in the hope that it may be found of 
interest and use to their fellow-members. 

A good insulator should possess: (1) high disruptive 
strength; (2) good insulation resistance; (3) physical 
proporne permanent over a wide variation of temperature, 

non-volatile. It should also be: (4) non-bygroscopic ; 
(5) able to resist the action of water, acids, alkali 
oils ; and (6) fireproof. 

In addition to answering the above description, insulators 
for switchboards should j^ of good mechanical rigidity 
with low surface leakage. The additional qualities of 
insulators for dynamos are: pliability, freedom from 
fracture, toughness and ability to stand mechanical strain, 
and a high softening point. For cables, flexibility and 
elasticity and low specific inductive capacity are essential. 

As no single substance fulfils all these requirements, in 
order to obtain a satisfactory insulator “mixtures” are 
resorted to. An insulator will thus consist of pure rubber, 
vuleanised rubber, impregnated paper and ootton, varnisb, 
oil, and air. Since the molecular composition of all these 
substances is different, they all have different densities. 
The particles or cells can move more freely in some than in 
others. The electric displacement of some of them is 
greater than that of others. It may here be stated that 
the electric displacement varies directly with the density. 

Dr. Baur made several experiments to determine the 
relation between the breakdown voltage and the dielectric 
strength of an insulator, and he found that this relation 
could be expressed by the equation : 


* From a peper read before the Junior Institution of Engineers. 


es, and 


V «c 80:06 
where d «thickness of insulation in millimetres ; 
V = potential difference in R.M.S. volts A. C.; 
c =a constant representing the potential difference 
necessary to break down a sample of the 
dielectric 1 mm. thick. This constant is termed 


' the electrical breaking strength." 
The values for the electrical breaking strength are given 
in the following table : 
Dielectric. с. 
Empire cloth ............ eee 2 19,500 volts. 
Fuller board 6 - 19,000 Y) 
Min mo Tm 000 16 
Dry air . .. .. . . . ee. 5,900 „ 


In high-tension distribution, insulation of the lines must 
be specially considered. The insulators are usually made 
of glass or porcelain. As | occurs through moisture 
which collects on its surface, the insulator must be non- 
n The dieleotrio strength between the oonductor 
and the insulation support must be high. Toavoid leakage the 
insulator should be so designed that the extent of surface is 
as long and narrow as is practicable ; and this surface also 
must be initially and continually highly insulating. To 
minimise leakage, insulators are constructed as s series of 
petticoats. Glass or porcelain gives excellent results up to 
about 5,000 volts, but most of those of glass permit of 
surface leakage, even when new, and they weather very 
considerably. In time the surface becomes somewhat 
rong pita and then dirt and moisture begin to collect 
until a conductor is formed which is fairly good. Again, 
glass is slightly soluble in water, and this is in itself a 
reason for its hygroscopic nature. It should never be used 
in damp climates. Variations of insulating efficiency occur ; 
a drizzling rain or a fog will be found to result in effects 
more detrimental than those due to a heavy rain. The 
latter tends to wash off any dirt from the outer surfaces, 
and has practically no effect upon the undersides of the 
petticoats. | 

In regard to porcelain it is found that cheap material is 
often extremely hygroscopic; especially is this the case with 
some of the American porcelain, which will absorb 1 to 
2 per cent. of its weight in water, this showing poor 
insulating properties. The best porcelain should absorb 
no moisture and should show a brilliant vitreous fracture 
which will give no flowing stain on the application of ink. 
The glaze on the porcelain affects the properties. Glass is 
homogeneous throughout its thickness, but with porcelain 
it is a common experience to find that as soon as the glaze 
is ош a porous and practically uninsulating porcelain 
is revealed. Thoroughly vitrified porcelain, in which the 
ordinary glaze is replaced by an actual fusing of the 
material itself, is much preferable to ordinary glass. It is 
strong and tough, non-hygroscopic, has very high insulat- 
ing properties, the surface does not weather, and the 
insulation is practically permanent. If the vitrification 
extends considerably below the surface, the resistance will 
not only withstand leakage but puncture better than any 

lass. 
i Varnishes play a very important part in the insulation 
of armature coils, field ooils, eto., and, therefore, call for 
some special attention in the present р г. They аге 
chiefly manufactured from lin oil, and this fact is oft n 
inly stated in manufacturers’ price lista. Up to quite 
recently linseed oil was a very undesirable ingredient in 
an insulating varnish, as it rapidly absorbed oxygen and 
formed a tough elastic oxide; this oxidation oontinuc d 
until Bh viscid substance, partially soluble in water, was 
forme 
Mr. R. C. Wamer made a series of experiments to 


illustrate this point, and the figures in the accompanying 
table show the results of his experiments upon 66 
varnishes. 


3 A was composed almost entirely of linseed 
oil ; 
Specimen B of 15 per cent. linseed oil ; and in 


Specimen C there was no linseed oil. 
Time of exposure and percentage absorption of 
Specimen of moisture. 
of varnish. 1 day. 4 days. Uv Юу» 1 mon, B week 
Оена ое Tess 0:228 ... 0-23 we 045 ... 0°53 ... 0:908 ... 1'34 
B). on ˙·³ en css 0:15 eon 0°21 0 0'23 ade 0:28 ooe 0:56 sen 0:49 
C). эое етее» es 0 06 pee 0:05 eee 01 one 02 » ee 0°25 eee 0°35 
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The experiments were carried out as follows: Pieces of 
tin plate were cleaned and accurately weighed, then 
covered with two coats of the respective varnishes and 
air-dried for one week. They were then baked for 10 hours 
at 100 deg. F. and six hours at 212 deg. F. to harden the 
films, after which they were removed to a desiccator and 
weighed again. The samples were then exposed to the 
air and weighed at the intervals shown in the above table. 
After five weeks the samples were stoved at a temperature 
of 70deg. F. to 80 ер. F. for a few hours, cooled in а 
desiccator, and weighed, when it was found that they had 
returned to their original weight, thus proving that their 
increase in weight was due to absorption of moisture. 

Similar samples were prepared and immersed in water at 
a temperature of 60 deg. F. for 24 hours, with the following 
result : 

. Specimen C, 0 15 per cent. absorption of moisture. 

. Specimen B, 0:85 per cent. absorption of moisture. 

+ Specimen A, 2 15 per cent. absorption of moisture. 

. That the effect of this absorption on the dielectric 
strength is very great is shown by the following figures : 
Average breakdown voltage of linseed-oil varnish, 517 
volta;  . 

Varnish free from linseed oil not punctured at 933 volta. 

It is common practice to impregnate cotton and cambric 

with insulating varnishes. Cotton contains acid bodies 
derived from pectin, which are soluble in water, and 
although water is only feebly ionised on the application 
of an electric current it helps other substances to ionise, 
and in so doing sets up electrolysis and chemical action. 
‘The production of green on the insulation of copper con- 
. ductors is commonly termed verdigris, but this is a 
mistake, for the green formation is a compound resulting 
from the chemical action produced by acids in the cotton 
acting upon the linseed oil. 
Linen and cambric play important parts in insulating, 
it being usual to impregnate these with varnish. The 
texture should be fairly fine, but not so fine that varnish 
cannot percolate and soak into the pores of the material. 
Dressing is a disadvantage, and should be avoided as much 
as possible, as it is liable to contain chlorine from the 
bleaching operation, and the chlorine will react on the 
varnish and cause rotting. The softnoss of the material 
increases inversely with the dressing. 

If the linen or cambric is to be used for the production 
of oiled linen, such as Empire cloth, it should be closely 
woven, as oil will not satisfactorily fill large pores or 
openings in the cloth. These oiled cloths possess a high 
dielectric strength, are very flexible when new, but rapidly 
deteriorate with age, and it is imperative that “ageing 
teste” be made on this class of insulator. 

Mica is a very good insulator, as it not only possesses a 
high dielectric strength, but is also unaffected by heat. 
Oue great objection to its use is that it is not flexible, but 
this has been overcome to a large extent by preparations of 
mica, such as micanite, mica cloth, etc. Mica is practically 
the only insulator used for commutators. It is an 
anhydrous silicate of aluminium and potassium or sodium, 
the most transparent varieties being composed of aluminium 
and potassium silicates, whilst the less transparent qualities 
contain magnesia and iron, together with earthy matter. 
Mica erystallises in a laminated mass easily split along the 
axis. A high percentage of magnesia gives a darker 
colour to the mica, while high percentages of iron colour 
it grey and black. Most mica used in electrical work 
comes from India. The green shades are the softest, the 
variety known as white amber,“ which comes from 
Canada, being the moat flexible. 

Marbles, etc.—-Marbles and artificial stones are largely 
used for switchboards, eto. The greatly increased use of 
marble for switchboards demands that a note should be 
made as to its behaviour as an insulator. Though marble 
is preferable to slate on account of its greater freedom 
from metallie veins and more pleasing appearance, it is 
by no means an ideal switchboard material. It is one of 
that class of substances whicb are always cold, consequently 
it rapidly condenses moisture, and this on a switchboard 
causes surface leakage. 

Marble used in electrical. machinery is usually of a soft 
variety, and will crack with a knock or jar, and if a panel 


of a switchboard cracks great inconvenience may be caused. 
Hard marbles can be used, but a great sacrifice in dielectric 
strength bas to be made. The authors have found by 
experiment that: (1) mechanical properties of marble are 
good in the inverse proportion to the electrical properties ; 
(2) the greater the specific gravity the lower the absorption 
of moisture ; (3) the greater the specific gravity the lower 
the breakdown voltage ; (4) the greater the specific gravity 
the greater the crushing stress. | 

It will thus be seen that the specific gravity exerts 
considerable influence on the electrical properties. | 

Turning now to insulating materials used in connection 
with dynamo-electric machinery, theso vary greatly accord- 
ing to the conditions to be withstood. Rubber should 
never be employed, as it deteriorates so rapidly. A number 
of composite insulations are used consisting of mica strip 
pasted on to sheets of another insulating material, among 
which the following may be mentioned : 


1. Two sheets of red rope paper with one thickness of 
mica between them, the whole being shellacked together. 
The average B 1).Ү. (breakdown voltage) is about 230 volts 

er mil. 
Й 2. Mica апа bond paper made ір а similar way. Average 
B.D.V. 250 volts per mil. 

3. Mica and canvas. В D. V. 65 volts per mil. 

The B.D.V. above are Е MS. values, and the main 
insulation is due to the mica, the outside covering being 
determined by the allowable space factor and the mechanical 
strains which have to be met. 

It is common practice to insulate armature coils and 
field coils by taping them with cotton tape wound on the 
half lap. The coil is then dipped in an insulating varnish, 
and afterwards baked in an oven. The object of the 
dipping is to thoroughly impregnate the tape with a good 
insulating material, at the same time excluding any 
moisture. Permanently good results cannot be obtained 
if there is any moisture in the coils, not only because 
moisture is occupying the space which should be occupied 
by the varnish, but also because when continually under- 
going temperature changes, which occur in the case of a 
dynamo, disintegration is set up in the mineral and 
vegetable fibres of the cotton; this in the course of time may 
utterly break down the insulation. From this it will be 
seen that the very first procedure is to exclude any moisture, 
and this may be done by heating the coile in vacuo, and 
while the coils are still hot forcing the varnish into them 
under pressure, the apparatus for effecting which is 
necessarily very elaborate. 

Where this process cannot be carried out it is usual to 
heat the coils in a well-ventilated oven immediately after 
taping at a temperature of about 90 deg. C. for about three 
or four hours untill all moisture is excluded. All products 
of combustion should be excluded from the oven, as water 
vapour is always in suspension in the products of com- 
bustion of gas, wood, or coal When the coils are 
thoroughly hot they are ready for the dipping process. 
The varnish is poured into tanks, and the coils are immersed 
and allowed to remain until air bubbles coase rising to the 
surface ; the varnish thus fills every space, and iu so doing 
forces the air out. The coils are then removed from the 
tank and held over it, so that all surplus varnish may drain 
off. It is advisable while draining to occasionally turn the 
coils end for end, so that a fairly uniform coating is obtained. 
The coils are then ready for baking, which should continue 
until the varnish is plastic at a temperature of 90 deg. C. 

After baking, it is the usual practice to bind the coils 
with some suitably strong tape, after which the whole is 
dipped again in the varnish. The coil now need not be 
hot ; as a matter of fact a cold dip gives a thicker coating 
and a better finish than a hot dip. The coil is now drained 
as before. If, however, the desired coating is not obtained, 
then after about half an hour's draining the coil is given a 
quick dip in and out again, and redrained. It is now ready 
for the final baking. 

The temperature, as before, should be about 90 deg. C., 
cotton, silk, or other fibrous insulation not being injured 
even up to 105 deg. C. Baking at a lower temperature 
incurs loss of time in the operation, and is liable to intro- 
duce tke risk of moisture, while if a high temperature be 
used the permanent elasticity of the varnish is injured, 
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and it is liable to break or chip. After baking, the ooils 
are ready for use. | 

In order to obtain an efficient dynamo it is highly 
essential that the space factor of the armature be high, and 
to obtain a high space factor the space occupied je the 
armature insulation must be reduced to & minimum. It is 
usual to line the armature slot with some fibrous material, 
suitably treated to render it waterproof, and then to place 
the former-wound coil in the lined slot. Among other 
materials the following, arranged in order of toughness, 
are used: leatheroid, presspahn, B.P., black paper, red 
rope P r, and manila paper. All alot-lining material 
shoul thoroughly dried and waterproofed, the best 
method being to submit the material to prolonged soaking 
in hot linseed oil. It should be noted that most papers 
have a grain, and where used for slot linings or for purposes 
where the paper has to be bent, that the paper should be 
bent along the grain. 


STORAGE BATTERIES. 


For a long time past there has been an agitation going 
on in the electrical world in favour of the adoption of large 
storage batteries with the object of assisting in getting over 
the “ peak ” on both tramways and lighting loads, and the 
decision of the Manchester Corporation to put down in one 


. of their electric generating stations an electric battery con- 


sisting of some 200 cells, each 6 ft. long by 2 ft. wide, has 
aroused fresh interest in this question. In any attempt to 
persuade engineers of the desirability of introducin 

accumulator plant into a central station for dealing with 
the peak, three main objections present themselves: unre- 
liability, short life, and inefficiency. With regard to the 
alleged unreliability of accumulators, a storage plant by a 
responsible maker is usually claimed to be more reliable 
than either a boiler or & steam engine, or a generator 


. considered as separate units. А battery, practically 


speaking, cannot fail under load as a steam unit may, 
neither can a battery suddenly develop serious faults. 


As to its durability, this point must be considered in 


connection with its maintenance. On a 10 years’ basis, 
maintenance of accumulators can be obtained up to 100 per 
cent. of their specified capacity at a rate of about 7 per 
As this rate covers all items 
for repairs and renewals, no further charges for these items 
need be allowed for. The absolute efficiency of an accumu- 
lator is 75 per cent. reckoned in units, or, say, 70 per cent. 
t» inclade auxiliaries. 

The D.P. Battery Company, Limited, Bakewell, Derby- 


. shire, have furnished us with some information which is an 


apt example of the savings resulting from the installation 


. of one of their batteries after the station had been erected 


and running some years. A Diesel oil-engine was the 


motive power, having a guaranteed consumption of ·468 lb. 


per brake horse-power hour at three-quarter load. The 
following figures show the actual working results : Without 
battery, 10:2 units were generated per gallon; with 
battery, 12 5 units were generated per gallon. Thus the 
installation of the battery enabled an increase of 20 per 
cent. in the output on the same consumption of fuel. 
Without battery, 24,628 total units were generated and 
22,718 lb. of oil consumed; with battery, 24,516 total 
units were generated and 18,198 lb. of oil consumed. 
Thus the consumption of fuel was reduced by 24:8 per 
cent. on practically the same load. The figures on 
another test were: Without battery, 580 lb. per brake 
horse-power hour; with battery, 474 lb. per brake horse- 
power hour. Thus the reduction in the average consump- 
tion on a four months’ working is 22 15 per cent. 

These figures are striking, but are by no means the actual 
measure of economy effected, for the installing of a battery 
is followed by & reduction also in the wages sheet, stores 
supply, etc. It is further evident that in designing a 
generating plant to meet the circumstances of a fluctuating 
load such as has to be provided for in power stations, 
factories, mines, ironworks, and similar undertakings the 
initial outlay can be considerably minimised in equalising 


the load by means of a battery. 


THE ELECTRICAL OPERATION OF TEXTILE 
FACTORIES.* 
BY HERBERT W. WILSON. 


In submitting some notes concerning this subject, the 
author is faced by the difficulty that so much has been 
written during the past few years upon the various aspects 
of the question that it is extremely difficult to set forth 
anything fresb, and the present paper does not profess to 
be much beyond a review of the arguments for and against 
the use of electrical transmission as the method of convey- 
ing power to the various departments of a textile factory. 
Many, if not all, of the arguments employed can be found 
in some part or other of the voluminous literature on the 
subject contained either in the transactions of various 
engineering societies or the columns of the technical Press, 
but in many cases these arguments are somewhat distorted 
to suit the views of the person writing the article. 

It is necessary to recognise first that a number of con- 
ditions affect the relative importance of the favourable 
considerations, and it will be well to make these clear at 
once. As regards the factory itself it may be (1) a spinning 
mill; (2) & weaving shed; (3) & bleaching, finishing, or 
dyeing works ; (4) a combination of any two of the whole 
of these different sections. Also the particular case may 
(1) a totally new factory ; (2) an existing works requiring 

ditions; (3) an old mill requiring partial or entire 
re-equipment. Again, in an electrically-driven factory the 
energy may either be produced by the mill’s own plant 
or purchased from some outside source of supply, provided 
sufficiently favourable terms can be obtained. It is obvious 
that there are such wide variations in the essential primary 
conditions presented, that it is impossible to lay down & 
list of advantages which will apply with equal force to all 
cases. Stated briefly, however, the main advantage 
claimed by the advocates of the electric drive and 
general admitted by the owners of electrically-driven 
textile factories is that electrical driving permits of an 
improvement in the quantity and quality of the output 
of practically all textile machines. The importance 
of this point can hardly be exaggerated. II it 
is at once admitted that the claim of the electric 
drive's advocates in this respect is substantially true, the 
question of capital cost of equipment and running cost sink 
into relative insignificance. 

To amplify the claims put forward by those in favour of 
electrical driving, they may in tabular form be stated as 
follows: (1) The mill and engine house can be placed each 
in it& most convenient position without regard to their 
relative situations. (2) The internal arrangementa of the 
mill as regards shafting, gearing, belt and rope drives, etc., 
are much simplified and the cost reduced. The flexibility 
as to extensions is, of course, obvious. (3) The grouping 
of the machines is much less arbitrary than in an ordi 
mill as the motors and light shafting required can be 
placed where most convenient. (4) The reduction of the 
chance of & breakdown which would stop the whole mill. 
(5) The ease with which sections of the machinery can be 
either stopped or run overtime (where conditions permit) 
without waste of power. (6) The reduction in the main- 
tenance and depreciation charges. (7) The reduction in 
the capital cost per loom or per spindle of the whole 
factory when once & given size is exceeded ; this is partly 
due to reduction in the weight and cost of the buildings. 
(8) The possibility of obtaining records of the work done 
in the different sections of the factory, otherwise impossible, 
and the keeping of a constant check upon them. (9) The 
greater steadiness of drive which can be obtained, with а 
consequent permissible higher average speed and increased 
outpat. 

As before stated, this last claim is by far the most 
important one. It has been proved to all reasonable satis- 
faction in many cases that electrically-driven spindles in a 
mill can be run at a higher average speed, on the same 
counts, than mechanically-driven ones, with a correspond- 
ing higher production, and this can only be accounted for 
by the fact that the electrically-driven spindles run more 
steadily. Except in cases where a varying speed is 


* Paper read before the Institution of Mechanical Enginecrs, July, 
1909. 
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arranged for to suit special conditions, an absolutely 
constant speed is most desirable. The tension on the 
yarn being spun is mainly dependent upon the spindle 
speed. Slight variations in speed above that correspond- 
ing to the maximum safe tension breaks the threads, and 
unless absolutely constant speed can be relied upon it is 
necessary to allow a margin of safety and to run at a speed 
materially below the breaking point. 


In an electrically-driven factory properly laid out the 
speed of every machine should correspond directly with 
the speed of the prime mover, and, given satisfactory 
regulation on the engine, every producing machine can be 
speeded up to its safe maximum and kept there. With 
even the best rope transmissions it has been found in a 
number of cases in Lancashire mills that the speed of the 
machines closest to the driving point is steadier and higher 
than that of the machines furthest away. In other words, 
the one machine will give a larger output than the other. 
This has been tested by several persons in different factories 
quite independently, and the general order of the results 
have been the same. In one fairly well-known case in 
Lancashire, with two mills under the same mansgement 
and of about the same size and working under the same 
пе conditions, the results obtained from the electrically- 

iven factory have been distinctly superior to those from 
the mechanically-driven one. To such a marked extent was 
the improvement in quality of yarn noticeable that the 
output of the electrically-driven mill fetched a distinctly 
better price than that from the other factory, the increase 
being stated at about 24 per cent. 


It is exceedingly difficult to get absolutely reliable 
statistics concerning the improvement in output and 
quality obtained by mills in this country which have 
adopted electrical driving, but it may be taken as a 
conservative estimate that the increase in production is 
on the average at least 5 per cent. The improvement in 
value, as stated above, per pound of output has been given 
as anything up to 24 per cent, but in the subsequent 
calculation this is left out of account. 

Considering Lancashire practice, it may be advisable to 
point out that the cotton spinners and weavers state their 
costs at so much per pound of yarn or cloth produced. In 
the case of a spinning mill on most classes of counts, it 
may be taken that the margin over the price of raw 
cotton, out of which the manufacturer has to pay all bis 
costs and make his profit, is sometbing like 3d. to 51d. 
per pound. Assuming a price of 4d. per pound, therefore, the 
selling price of the yarn would be, say, 74d. А consider- 
able portion of this 34d. is made up of the piece-work 
price per pound paid to the operatives, and it would not be 
easy to get any modification of this price. What may be 
taken as the standing cbarges of the mill—that is, tbe 
amount required to cover rent, rates, taxes, insurance, 
salaries, day labour, and cost of power—is but a compara- 
tively small percentage of the cost of the finished article, 
and it would, therefore, take & considerable increase in 
output to make any considerable difference in the total costs 
per pound. Assuming, however, that these fixed charges 
amount to 12 per cent. of the total costs, which is a fairly 
average figure, then an increase in output of 5 per cent. 
would mean a reduction in cost per pound on the whole output 
of 0'6 per cent. In a modern spinning mill the total power 
costs do not amount to more than 24 to 3 per cent. 
of the total expenses, and an increase of 10 per cent. 
in the cost of power would only mean an addition 
of 0 25 per cent. to the cost per pound of production. It 
will be seen, therefore, that even allowing for a considerable 
increase in the cost of power, which, personally, the author 
does not admit, there is a margin of 035 per cent. extra 
profit on the whole turnover, which means a considerable 
amount in a year. 

Admitting for the sake of argument the approximate 
correctness of these figures, the opponent of the electric 
drive would immediately advance the objection of increased 
capital cost caused by the installation of an electrical 
transmission system. This has been argued almost to 
death, but it may be said that taking a new spinning factory 
as а basis, and assuming that if electrically operated the 
structure would be brightened and modified to suit the 
altered conditions, then below 90,000 mill spindles the 


mechanical transmission system is the cheaper, between 
80,000 and 100,000 the costs are about equal, and above 
100,000 the electrical system is the cheaper. This implies 
the taking of the total cost of the finished factory, aud 
would involve the use of a steam turbine or quick-revolu- 
tion engine as the prime mover for the electrical trans- 
mission system. "The steam consumption per indicated 
horse-power hour would probably be slightly bigher than 
if a slow. revolution mill engine had been used. The 
efficiency of the electrical transmission system would be 
about 82 to 83 per cent, or about the same as a well.laid- 
out modern mechanical transmission system. 

In the case of an old factory requiring re-equipment it 
frequently happens that, owing to the inconvenient 
arrangement of the existing buildings, the electric drive 
offers distinct advantages both as regards initial capital 
outlay and efficiency. Cases have come before the author 
where the conversion has resulted in & reduction of 20 per 
cent. of the power consumption. Cases such as this can 
hardly be argued about, and anyone baving experience of 
bleaching, finishing, and dyeing macbinery, with its 
variable power requirements and intermittent use, will 
admit the advantages which electrical driving offers for this 
class of factory. The intermediate case, however, of а 
fairly modern factory with a good mechanical transmission 
system requiring extensions above the capacity of the 
engine is a very interesting and promising one. Under 
such circumstances as these the use of the exhaust steam 
turbine has many advantages, and, as will be shown, this 
almost of necessity involves either wholly or partially the 
electrical driving of the factory. 

To take a concrete case now under consideration. A 
spinning mill mechanically driven but electrically lighted 
has a main engine of the compound vertical type developing 
1,000 i.b.p., with a steam consumption of about 13 Ib. per 
indicated horse power hour. The lighting dynamos are 
driven by the main engine, and in the winter when fully 
loaded require a trifle over 100 hp. It is required to 
make some extentions in the factory involving an 
additional load of about 200 h.p. It was first suggested 
that a generating set of 150 kw. (225 ib.p.) should be 
installed at once, and later on a second set of the same 
capacity when other extensions became necessary. The 
first set would supply tbe lighting and also about 100 h.p. 
of motors in the preparation section, and thus relieve the 
main engine. A small set such as this with a standard 
quick-revolution engine, however, would use at least 16 lb. 
of steam per indicated horse-power hour, and it has 
since been suggested that an exhaust steam turbine might 
be a better solution of the difficulty. As plenty of con- 
densing water is available the question was investigated, 
and it has been found possible to alter slightly the valve- 
веМірр of the main engine, obtain about 850 i.h.p. from it 
non-condensing aud 500 i.h.p. from an exhaust steam 
turbine utilising the steam from the engine. In this 
manner it would be possible to obtain some 1,350 i.h.p. for 
a steam consumption of about 10:5 lb. per indicated horse- 
power hour. ‘The saving in fuel over the other arrange- 
ment suggested is very considerable, being approximately 
30 per cent, and this with the comparatively high price of 
coal in the district under consideration makesthe total saving 
a large one. There are, however, several features in this case 
which requireto be specially met, and the most important and 
obvious of these is the fact that the load on the turbine gene- 
rator is to be a variable one, at all events as far as regards 
the lighting. This is a feature of difficulty, inasmuch as 
the load on the main engine is fairly constant and the 
amount of steam passed by it fairly regular. In order to 
meet the conditions, it is necessary either to use a portion 
of tbe steam from the main engine for other purposes at 
times of light load on the turbine, or else to make such an 
arrangement as will permit of the variation in load affecting 
both engine and turbine in the same proportions, and thus 
automatically regulating the supply of steam to the com- 
bined machines. The simplest method of doing this is to 
rope drive a small generator of, say, 100 kw. capacity from 
the engine, and to run this generator in parallel with the 
turbo-generator. This involves, again, the driving of a 
larger portion of the mill electrically than was originally 
intended, but the large fuel economy justifies this, apart 
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altogether from every other consideration. 


reduce working costs apart altogether from every otber 
advantage: 

A question which is frequently argued with great vigour 
is the advisability or otherwise of a textile factory taking 
its supply of power from an outside source. This means, of 
course, the price at which it pays a manufacturing concern 
to buy energy rather than to produce it itself. The result 
of the author's observations is tbat a Lancasbire factory of, 
say, 1,500 i h.p. capacity can produce energy at, say, 0 2d. 
per indicated horse-power hour, or 0 3d. per kilowatt-hour, 
allowing for interest and depreciation. This is on a basis 
of being able to purchase good slack with a calorific value 
of 11,000 B.Th.U. at 8s. per ton delivered. It has been 
found generally practicable to induce fairly large factories 
to purchase power at about 0'4d. per unit net, the power 
being metered on the low-tension side of the mill switch- 
board before reaching the motors. 

The main differences of opinion &mong engineers design- 
ing the lay-out of electrically-equipped mills arise over the 
questions of group or individual driving. The larger and 
the fewer the motors in a mill the smaller is the capital 
outlay, but at the same time the less the special advantages 
of electrical driving are felt. 'The more nearly the ideal of 
a motor to every machine can be approached the better 
the actual results, but the higher the capital outlay and 
generally the running cost. The author's personal feeling 
is in favour of the individual driving of ring spinning 
frames and the group driving of all other machines, but 
keeping the groups fairly small. 'The mere substitution as 
in some factories of a large motor for the rope pulley on a 
line shaft can hardly be regarded as the final step in the 
adaptation of an electrical installation to suit textile manu- 
facturing needs. It is absolutely essential that the arrange- 
ment of the motors shall have very careful consideration. 

A point needing attention is the heating effect of the 
motors. In a ring spinning room, for example, with a 
large number of small motors directly coupled to single 
machines, the total amount of heat given off from the 
motors may be sufficient to raise the rcom temperature 
considerably. It is now the best practice to build these 
motors with hollow frames and to bring cooling air from 
some external source round the frames, thus preventing the 
discharge of heat to the room. 

Horse-Power Required.—Electrical manufacturers generally 
do not appear to realise that the actual powers required 
need very careful investigation before the machines are 
actually installed, and it is by no means a safe rule to 
assume that the horse-power is so much per 100 spindles of 
the mill, as this may lead to considerable error. If a large 
mill engine is being put down to drive the whole of the 
plant, it may be perfectly safe to use such general assump- 
tions; but when what is practically equivalent to a sub- 
division of the prime mover is made, the most careful 
consideration of the power taken by each section of the 
installation is necessary. 

Considering this question of horse-power required, some 
figures from mills actaally working near Manchester may 
be of interest. 

In Table I. is given a list of the machines installed 
in a small mule spinning mill, with statement of 
the horse-power required by the various machines, calcu- 
lated on the usual basis. In Table II. is given a more 
accurate statement of the power required per machine, or 
the average number of spindles per horse-power, the speed 
of running of the machine, and the nature of the load 
provided by the machine, including also an estimate of the 
time the machine is standing idle for doffing, shown as а 
percentage of the total running time. In Tables III. and IV. 
are given the sizes of motors actually installed in two mills 
in Lancashire where group driving is employed, and it may 
be said that in nearly all cases these motors are direct- 
coupled to high-speed line shafte. It must be remembered 
that in all these cases the average number of spindles per 
horse power is stated, and this may vary considerably with 
the speed of the spindles and class of counts spun. In the 
case of ring frames, the number of spindles per horse- 
power may vary between 140 at 6,000 r.p.m. and 80 at 


This brief 
statement of a comparatively common case shows how in 
existing factories the introduction of the electric drive may 


9,000 r.p m., so that great care has to be exercised in con- 
sidering the question of the size of motors required. 

The object of this paper has been to give an idea of the 
recent developments in a very interesting application of 
electricity, and to show some of the main points requiring 
attention in considering any particular case. 


TABLE I. 
Machines. Horse-power 
1 bale breaker and lattico mixing arrangement ......... 
3 horizontal exhaust opener . . 18 
10 single scut cherte eL . 35 
84 carding ebg ines . . . — 84 
11 draw ſramee ee t . ө, — an 20 
9 slubbers, total spindles 88888 . 17 
16 intermediates, total spindles 2,211 q . .... 36 
40 rovers, total spindles 6,880............ погана вее вг 100 
28 mu'es, Jj.io. gauge, total spindles, 56065 ............ 314 
40 mules, 1j-in. gauge, total spindles 42,320 ............ 242 
Total 869 
Tasir II. 
Machines. | H P.—Approx. R.P M. Load. 
Hopper bale breaker ó 520 Steady, if feed is 
r gular. 
Hopper feeder ...... 1} 600 
859-1,000 ‘i 
Exhaust opener...... 6-8 950-1,400 i 
Single scutcher ...... 34-54 950-1,400 Steady. 
Oarding engine 1 140.190 


180-300 (8-275 рег oent 
loss of time due 
| to stoppages ; 
load steady 

| doring run. 


Drawing frame 


Slubbing frame ...... 45 врв. per h.p. | 200-450 39.22% „ 
Intermediate frame.| 55 spe. per h. p. 560490 |188% „, 
Roving frame......... 65 врв. per h.p. | 360-480 17-575 „, 

Ring frame............ 70 sps. per h.p. | 600-1 000 5.10% „, 

Mules — 100 sps. per h.p — 4.75 per cent. loss; 
load very vari- 
able. 

Doubling frame. 40-70 spe per h. p.] 600-1. 000 510 per cent. loss ; 

| steady during 
run. 

Windivg..............- 300 spr 140.180 Steady. 

Веатшір&.............,. 6 per b.p 40 уз 

Sizing machine 14-3 210-300 is 


TABLE III. 


—— 9.9 ——.————— 


Machines. 


Size of motors. 


Bale breakers, exhaust openers, lattice 45 bh. p., 575 r. p. m:, directly 
mixere, scutchers conn'cted to line shaft. 
20 carding engines, 3 draw frames, | 55 h p, 57b r. p. m., driving 
3 slubbers, and 6 inter mediate. counter-ehaft with ropes. 


3 pairs of mules and 14 rovers 100 h.p., 580 r.p.m. 
6 pains of mules .............. . . . . 150 h. p., 530 r. p.m. 
4 pairs of mules and several ring frames | 100 h. p., 580 r. p. m. 
120 Iooms . . . 50 b. p., 580 r. p. m. 

152 loom eee nnno enn 65 h.p., 580 r.p.m. 
А 
TABLE IV. 

J ³ ˙ ENORMES 
Machines. Driven by 
2 waste picker . . . . 
1 roving waste opener ..................... : 
2 hopper bale breakers with lattice 1 motor, 18 h.p 
mixers . 2222 
4 hopper ſeeders . . . . . . e | 
4 horizontal openers with double|!o motors, 40 h p. each. 
tentchers eoo erri Eo ie Я [ ‚ ET 
12 single scutehers .... . . ы! 
84 cards, 45-1п. oylinder..................... 


8 slubbing frames, 100 spindles ......... 
19 intermediates. each 146 spindles ...... 
45 rovers, each 184 spindls ............... 
63 ring frames, 2j-in. gauge 6-in. lift. 

Total spindles, 74 864 
Total spindles, 


2 motors, 90 b. p. and 75 h. p. 


Several motors. aggregating 
850 b.p., in 200 h.p. and 
150 h.p. units. 


ius A 
41,210 6 6 ~ 
3 winders, 2,000 spindles.................. 


we h.p. 
10 beaming engines REX AERE EY ARS RES 9 о ми Approx. total 1, 250 h. p. 
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ELECTRIC LIGHTING FOR MOTORCARS. 


It is rarely that motorcar owners give that consideration 
to the question of car lighting which it deserves. Even 
motorcar engineers do not give to it more than passing 
attention, which is a great mistake, for the importance of 
ample, efficient, and economical illumination cannot be too 
exaggerated. The most essential requirements in connec- 
tion with car lighting are powerful headlights, capable of 


FIG. 1.—Leitner-C A.V. Variable-Speed Auto- Generator. 


projecting а non-dazzling, non-flickering, penetrating light. 
ow, very few acetylene lamps comply with these require- 
ments. It is true that the actual flame produced by them 
is of very high candle-power, bat on account of the intense 
heat generated and the space required for combustion and 
its products it is possible to bring but a part of the flame 
into correct focus. Most of the light is therefore dissipated 
in a useless and trouble-provoking direction. The reflect- 
ing surfaces are only efficient if kept scrupulously clean, 
and the vibration of the car tends to keep the flame the 
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course, capable of providing a more or less satisfactory 
illumination for these lights, but assuming there exists no 
difficulty as to the source of supply, it can be confidently 


stated that electricity would be universally preferred. _ 
Now, the question that remains to considered is 


that of the method of supplying electrical energy. The 
best known is, perhaps, the storage system. It would 
undoubtedly be more advantageous to automatically 
rovide a permanent source of electricity on the car. 

his would involve the conversion of some of the 
mechanical power of the motor into electricity through 
a small dynamo. Provision must, in addition, be made for 
continuing the supply of current when the car is at rest, 
and this would necessitate the use of a small battery 
together with an automatic switch for connecting or 
disconnecting the former to or from the dynamo. A 
simple system embodying these features has been evolved 
by Messrs. C. A. Vandervell, Acton-vale, London, W. 
This, which is known as the C.A.V. system, is in effect the 
well-known “Leitner” system of train-lighting in miniature. 
Although we do not believe that it has been heretofore 
prominently placed before the motoring public, the system 
has during the last three years been subjected to practical 
working under careful observation, during which time any 
mechanical weaknesses would have become apparent in the 
many equipments fitted. 

The essential components forming the C.A.V. automatic 
electric generating and storage equipment are as follows: 
one Leitner variable-s dynamo and automatic switch, 
one battery of small accumulator cells. The primary 
energy is derived from the motor of the car or boat (for 
the system is equally applicable to motor boate), and is 
transmitted to the dynamo either by direct drive, gear, 
chain, or belt from one of the motor shafts, or one of the 
moving parts of the vehicle, as, e.g, the clutch shaft or 
cardan, according to the most suitable means. А con- 


tinuous supply of current is thus furnished to the battery, 
through the automatic switch, whenever the engine or 
vehicle is running ; and ample storage is provided by the 
battery for such times as the motor or vehicle is at rest. 
The generation, storage, and regulation. of current is 


NOTE . PULLEY COUPLING DR GEAR 
WHEEL MUST GRIP THE 
BLARING 


кта. 2.—Sectional Side Elevation and End View of Variable-Speed Dynamo (Leitner в Patents), showing complete dimensions. 


reverse of steady. Can electricity provide a better 
solution? Theory, added to the weight of practical 
experience, answers yes. Leaving the source of supply 
for.& moment out of the question, a well-designed electric 
headlight possesses all the features which have already 
been referred to as being essential. The whole of the 
light given by the high-power bulb is in focus, and, there- 
fore, efficiently used. The side lights, tail light, dash light, 
and, in the case of cars with limousine bodies, interior 
lighta, have next to be considered. ОШ lamps are, of 


entirely automatic, and thus, from a theoretical point of 
view, the upkeep is represented by the exceedingly small 
amount of energy taken from the motor in revolving 
the armature of the dynamo, which is about ài h 

In practice, it may be found necessary to add distilled 
water to the cells from time to time and, say once 
a year, to examine the lubrication of the ball bear- 
ings of the dynamo, otherwise the system, once 
properly installed, requires no adjustment or atten- 


tion. Steadiness of voltage on the lampa is achieved by 
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the introduction of a resistance of positive temperature 
coefficient, which is automatically placed in series with 
the lamp circuit whenever the battery is being 
1 Protection against electrical defects in wiring 
is obtained by the introduction of small fuses in the 
principal circuits. Another facility afforded by the C.A.V. 
system is adjustment of the dynamo output according to 
prevailing conditions. This is accomplished by so arranging 
the wiring that resistance is either inserted into or with- 
drawn from the “field” of the dynamo by a small switch, 
which may be referred to as the “output adjuster.” The 
objects are two-fold—that for daylight running, inatead of 
wastefully pumping the maximum current into a battery 
already charged, or nearly so, the dynamo delivers but a 
small part of its normal output with proportionate economy 
of energy, and to permit of a partially discharged battery 
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depth of 14 in. below the ground line. All decayed wood 
is removed from the surface of the pole, and the bottom 
of the hole is then covered with a thin layer of Portland 
cement mixed with sand. A cylindrical jacket of hydro- 
bestos about 4 in. larger in diameter than the butt of the 
pole is then put in place in the hole and the lower edge 
of the jacket is embedded in the cement. The two edges 
of the jacket are lapped over about 2 in. and fastened with 
a specially prepared cement. The hydrobestos jacket is 
e in the form of a sheet composed of a special mixture 
of asbestos and '*asphaltum." This mixture is subjected to 
& pressure of about 27,000 lb. per square inch during 
manufacture, and it is claimed that it is practically inde- 
struotible, being impervious to water, acids, or alkali. 
When the jacket is put in place around the pole the 
intervening space is filled with a germicide mixture, packed 
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FIG. 5. —Wiring Diagram of System, with Switchboard, including Connections for Four-Volt Ignition. 


(due to running conditions) receiving the maximum output 
of the dynamo if required. The output-adjuster switch 
has two positions, “half” or “full” output. The normal 
position for running is at half output," but by a simple 
wiring connection the mere fact of turning on the lights 
automatically causes the dynamo to give its full output, 
irrespective of the position of the adjuster switch. 

Where possible, all the wiring should be contained in 
enamelled steel tube, or otherwise suitably protected. 
While this is not an inherent requirement of the system, 
experience has proved the ultimate value of taking all 
possible precautions to avoid leakages and broken wires. 
A diagram showing the wiring connections for one of the 
schemes to which this system is applicable is given in 
Fig. 2. It will be seen that in this scheme the automatic 
switch is combined with the switchboard. The connections 
for coil ignition are shown in order to indicate that the 
battery may be used for this purpose. By this method, 
not only is there a fully-charged accumulator always 
available for the coil ignition, but also a spare; thus no 
more accumulators are required than would ordinarily be 
provided for dual ignition, using a 14-volt system with a 
spare accumulator. It will aleo be noticed that when wired 
in this way, the act of switching over from one accumulator 
to the other reverses the direction of the current through 
the coil, thus preventing pitting of the contacts. 


ANEW METHOD OF PRESERVING WOODEN POLES. 


iin 


In a paper read before the Association of Railway Tele- 
graph Superintendents in Detroit, U.S.A., and reported in 
the Electric Railway Journal, H. P. Folsom described a new 
method of preserving wooden poles and posts from decay 
at the ground line. The unique feature of this method is 
in surrounding the base of the poles with a fibre cylinder 
which encloses a mixture of powerful germicides packed 
around the pole above and below the ground line. 

In applying this method of preservation to poles which 


have begun to decay, а hole is dug around the pole to a | fo 


dry. In selecting the germicide the aim was to use а 
mixture which was powerful and effective in destroying 
animal organisms, and which would not injure the fibre of 
the wood, or be too costly to be practicable. The mixture 
ordinarily used consists of hydrated lime, rock salt (chloride 
of sodium), and a small quantity of sulphate of copper, 
mixed with coarse sand. After the germicide is in place in 
the shell or jacket, a reinforced cap or collar made of 
Portland cement and sand is formed around the pole on 
top of the jacket. For the reinforcement, one or more 
turns of the old telegraph or telephone wire are used. 
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Cements 
Method of Applylog Preservative to Wooden Poles. 


The reinforced cap protects the chemicals, and the jacket 
and cap prevent the lodging of other germs ip the wood 
near the ground line. The reinforced cement cap gives a 
finished appearance to the pole, and experience has proved 
that there is little or no tendency for the concrete to crack 
or disintegrate, as there is no expansion or contraction in 
the pole which it surrounds. When applying this method 
of preservation to а small number of poles the men work 
in gangs of three. One man precedes the other two and 
digs around and cleans the poles. The other two men 
ow with a wagon containing the chemicals, and finish 
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the treatment. If the poles are located along a railroad, 
the material can be distributed in small sacks at each pole 
from а hand-car. Three men can treat from 20 to 30 25-ft. 
poles per day. The cost per pole for labour and material 
is from 3s. to 4s. Some very large poles cost from 6s. to 
10s. A few poles were treated by this method nine years 
ago, and it is stated that the protecting sleeve is still in 
good condition. 


ELECTRICAL INVENTIONS AT THE WHITE CITY. 


At the invitation of the Cowper-Coles Engineering Com- 
pany, Limited, a number of representatives of the technical 
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Fie 1. —Diagram showing Method of Forming Weak Line of Cleavage 
due to Crystalline Structure. 

Press visited the Imperial International Exhibition, 
Shepherd’s Busb, on Friday to view the many inventions 
exploited by the company. The display is an interesting 
one, covering a very wide field of industry, though only a 
section of Mr. Sherard Cowper-Coles’s ingenious contriv- 
ances directly concern us. Several of tbe processes 
exhibited are already well known, but the inventor is con- 
stantly introducing modifications and improvemente, so the 
collection is well worth inspection. 

Excellent specimens of copper sheeta and tubes of 
various dimensions are shown produced by the “ C.C.” 
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deposited copper. This discovery was put to practical 
ie Dr Sorin НА: жй with V-shaped spiral scratches. 
These mandrels are revolved in the electrolyte until the 
desired thickness of copper deposit is obtained. The metal 
can then be unwound in strips, which may attain very 
considerable lengths—up to four miles, the inventor assures 
us. Of course, by varying the depth of the V-shaped spirals, 
by making it close or open, the dimensions of the strips may 
be regulated s» as to secure bands or metal strips square 
in section, which can be readily finished off into wire of 
perfectly equal and great tensile strength. The whole 
process is delightfully simple and economical. — 

A varied assortment of metallic parabolic reflectors, 
electro-deposited, are shown. These have already been 
largely adopted by the Admiralty and War Office for 
searchlight purposes, but Mr. Cowper-Coles is now adapting 
them for use in connection with motorcar headlights. 
Originally these strong, light parabolic mirrors were 
silvered, giving an intensely dazzling effect. Then Mr. 
Cowper-Coles coated the reflectors with gold, thus obtain- 
ing very penetrating light, carrying far even through fog, 
and without the dazzling effect. This form is used for 
motorcar headlightand kindred purposes, but by an ingentous 
contrivance both the penetrating power and dazzling effect 
may be secured on one reflector. This object is attained 
by depositing the white and yellow metal alternately in 
sections, circles, or spirals. These combinations give 4 
beam which, while penetrating, yet retains the valuable 
property for searchlight purposes of dazzling. This will 
undoubtedly add enormously to the already great advan- 
tages possessed by the electro-deposited reflectors. Several 
other inventions are now in the course of being perfected. 
Among these we think highly of the fature of a new 
method of taking electrotypes for printing purposes. To 
complete the exhibit, plans and drawings of the different 
appliances used in the processes of manufacture are shown, 
and also an important collection of metals treated electro- 
lytically. These include chromium, cobalt, platinum, 
palladium (largely used in silvering the parabolic reflectors), 
and iridium, as well as electro-deposited alloys, such as 
cadmium and silver and copper and zinc. | | 

Apart from the display of the Cowper-Coles Engineering 


Fic. 2.—Mandrel, showing Method of Unwinding Copper Strip. 


centrifugal electrolytic procese, together with working | Company, there is very little to interest the electrical 


drawings of the plant required and parts of the apparatus. 
Heavy tubes of small dimensions and cylinders 4 ft. 
in diameter, produced by deposit on revolving 
mandrels in the electrolyte, present a beautiful, smooth 
inner and outer surface. They are of wonderful strength. 
An extension of this process concerns the production of 
metal strips, either for forming light ribbons or for wire 
manufacture, Early in his experiments Mr. Cowper-Coles 
discovered the weak lines of cleavage formed in metals 
cast in right-angled moulds could be obtained with electro- 


engineer in the machinery hall of the White City. The 
A/S De Norske Salpeterverker and Norsk Hydro-Elekriak 
Koelstof - Aktieselskab, Christiania, combine to show 
samples of nitrate of lime fertilisers, containing 25 per cent. 
of lime and 13 per cent. of nitrogen, the nitrogen being 
extracted from the air electrically. The power for gene- 
rating the electricity at the Norske Salpeterverker is 
obtained from the Bjukan Fall, from which 227,000 b.p. 
can be obtained. 

Another interesting exbibit is the “float” electric 
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inspection lamp, manufactured by the New Ignition 
Syndicate, Limited. It is for use with “ float electrolyte,” 
the batteries being hermetically sealed and charged from 
any main or generating battery to give 12 hours’ service. 


NEW MOTOR-STARTING SWITCH FOR PRINTING 
MACHINES. 


Particulars of a new type of motor-starting switch for 
use with printing machines have been sent to us by the 
Adams Manufacturing Company, Limited, of Bedford and 
of 106, New Bond street, London, and some of the features 


“Татапїс” Motor-Starting Switch for Printing Machines, 
with outside cover removed, 


are not only quite novel, but decidedly ingenious. Every 
printer's engineer knows that the starting of printing 
presses is very hard on the switchgear on account of the 
constant “inching” which is necessary when preparing the 
press. This constant “inching” causes most injurious 


_ arcing on the contacts of the starting switch, with the 


result that ordinary starting switches are soon destroyed, 
and even though renewable contacts may be used, the 
renewals are so frequently required as to become a nuisance 
as well as a very serious expense. To prevent this 
injurious arcing, all sorts of devices have been employed. 
The most successful is to use self-acting motor-starting 
rheostats, in which the motor circuit is always made and 
broken by means of a solenoid-controlled switch which has 
carbon contacts for circuit breaking as well as magnetic 
blow-outs. For small flat-bed presses, however, the initial 
cost of self-acting motor starters is often too great. 

With the object of rendering ordinary hand-operated 
starters suitable, such devices have been employed as carbon 
auxiliary contacts, magnetic blow-outs, and interlocked 
solenoid switches, etc. These devices have failed because 
they have protected only the first step, whereas the minder, 
whose eyes must be on the machine and not on the starter, 
pulls the handle when inching over to the third or fourth 
contact, or, perhaps, further, and in moving it back draws 
a destructive arc across the starter steps. As will be seen 
by the illustration, the new “ Igranic " switch employs an 
interlocking magnetic circuit maker and breaker, but the 
essential merit of the arrangement consists in the fact that 
no matter how far the operator pulls the handle over in a 
forward direction the slightest backward movement 
instantly open the circuit breaker. Consequently no arcing 
can occur on the starter steps because they are ‘ dead.” 
The circuit breaker has carbon contacts and magnetic blow- 
out, and will open circuit an infinite number of times 
without жоор шш, With this starter, therefore, 
‘‘ inching ” may be practised to an unlimited extent—in 


fact, a recent extended trial in a large printing works 
under ordinary working conditions left the contacts as good 
as new. In addition, the interlocking of the circuit breaker 
with the starter makes it impossible to close the motor 
circuit except with all the starting resistance in circuit, so 
that the motor receives proper protection and the starting 
switch may be said to be practically“ fool-proof.” 


HEADLIGHT TESTING RACK. 


Mr. Wayne P. Hendricks, superintendent of the Sterling 
Dixon, and Eastern Electric Railway, Dixon, Illinois, has 
supplied the New York Electric Railway Journal with a 
sketch and some particulars of a headlight rack used on 
his line which we reproduce. It is a tell-tale rack, 
enabling the lamps to be tested before they are used. The 
rack is provided with hooks for supporting four headlights. 
These hooks are connected to ground, and above the rack 
is & plug receptacle connected with the trolley circuit 
through a resistance grid, fuse, and switch. During the 
day the headlights for the four cars operated are hung on 
this rack, and at night, before placing one on a car, it is 
only necessary to put the lamp plug in the near-by 
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receptacle to ascertain whether tbe lamp is in good operating 
condition. 


TANTALUM AND ITS INDUSTRIAL 
APPLICATIONS.* 
BY ALEXANDER SIEMENS, ESQ, M.INST.C.E, M. R. l. 


When the announcement was made in the year 1878 that 
the division of the electric light had been successfully accom- 
plished," many people believed that the days of lighting by 
gas had come to an end, and acted accordingly, much to 
their own disadvantage: for the competition of the glow 
lamp served only to stimulate its rival to new life. Burners 
of improved construction, regenerative burners, and, finally, 
gas mantles helped to restore to gas the ground it had lost, 
and until a short time ago even threatened to check the 
spreading of electric lighting. Not only this growing com- 
petition of gas, but the universal necessity of cheapening 
the production of commodities that are for general use, 
forced electrical enginecrs to study in all its aspects the 
question of improving the efficiency of electric lighting. 
As a guide in their researches they had the well-known 
principle that the illuminating power of a solid body 
increases at a much greater ratio than its tempera- 
ture, or, in other words, that with the increase of 
temperature a greater percentage of the energy expended 
for heating the body is converted into light. There is 
plenty of room for improvement, for even the most 
economical source of light, the electric arc lamp, converts 
only about 1 per cent. of the energy of the electric current 
flowing through it into light, the rest appearing as heat, so 
that in reality all methods of lighting devised by men are, 
to a much greater extent, methods of heating. The first 
succeseful incandescent lamp consisted of a carbon filament ; 
and for a long time carbon appeared to be the only suitable 


* Paper read before the Royal Institution of Great Britain, 
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substance, although the temperature to which such a 
filament can be raised is limited to about 1,600 deg. C., as 
above this point the carbon begins to disintegrate rapidly. 
At this temperature the lamp consumes from 3 to 34 watts 
per candle-power, while any attempt to produce light more 
economically by raising the temperature of the filament 
results only in shortening its life, and destroying thereby 
its power of competing with gas lighting. An improve- 
ment on this result was introduced by Prof. Nernat, of 
Göttingen, who suggested as а source of light refractory 
earths, similar in character to those used for gas mantles, 
which, however, conduct electricity only when they are hot. 
Lamps constructed on Prof. Nernst's principle have, there- 
fore, to be fitted with contrivances for heating their filaments 
о starting, which complicate the constraction of the 

mp. 
Another step forward was made by the invention of the 
osmium lamp, which is produced in a somewhat similar 
manner to the carbon lamp, by squirting a plastic mixture 
of metallic oxide and a reducing agent into the sbape of a 
filament, which is gradually heated in a glass bulb by the 
passage of an electric current, while the bulb is being 
exhausted by an air-pump, or an equivalent device. As far 
as utilisation of energy goes, these lamps are a great 
improvement on carbon lamps, but their filaments aro very 
brittle, and the total production of osmium per year is only 
about 8 kg. for the whole world, of which 5 kg. are wanted 
for medical purposes. 

In January, 1905, Dr. W. von Bolton, the head of the 
chemical laboratory of the firm of Siemens and Halske, 
announced in a lecture to the Elektrotechnische Verein of 
Berlin that he had succeeded in producing pure tantalum, 
and his discourse was followed by Dr. О. Feuerlein, 
describing how tantalum had been utilised for filaments in 
the lamp works of the firm. These discourses presented 
the result of long years of research work, based on the 
general principle already alluded to, tbat that filament 
would give the best economical results which could 
be maintained for the longest time at the highest tempera- 
ture. The number of substances capable of conducting 
electricity and of sustaining such high temperatures is very 
limited, and platinum—the most refractory of the well- 
known metals—had been tried and found wanting. It 
became, therefore, necessary to start the research by 
devising methods for producing the rare metals in a com- 
mercially possible manner, and tben try one after the other 
as filaments of incandescent lamps. While working on 
these lines, Dr. von Bolton succeeded, in the first instance, 
in producing а vanadium filament by heating a mixture of 
vanadium pentoxide and paraffin to 1,700 deg. C, and 
thereby producing sticks of vanadium trioxide, which in 
their turn were heated by electric currents in a glass bulb 
exhausted by an air-pump, and so converted into metallic 
filaments. As it was found that vanadium melts at about 
1,680 deg. C., such filaments were no improvement on 
carbon filaments; and the next substance to be investi- 
gated was niobium, which belongs to the same group of 
elements, but has nearly double the atomic weight. 
Treated in a similar manner, the niobium filament gave 
somewhat better results, but still its melting point, esti- 
mated at 1,950 deg. C., was too low for practical purposes. 
In this connection it should not be forgotten that at a 
temperature considerably below their melting point all 
these metals begin either to soften or to disintegrate, so 
that their “ working " temperature is not identical with 
their melting temperature. 

Turning his attention to tantalum, which has an atomic 
weight of 181, Dr. von Bolton experimented with the black 
metallic powder produced by the method of Berzelius and 
Rose, and found that it could be rolled into a fairly coherent 
mass in the form of ribbons. Alternative experiments, 
conducted on the lines by which vanadium апа niobium 
had been obtained, resulted in the production of pure 
tantalum in the form of a metallic button, which was found 
to be tough and malleable like steel. These and other 
qualities convinced Dr. von Bolton that nobody before him 
had handled pure tantalum, although Berzelius had first 
- obtained the metal by a chemical process in 1824, and later 
Moissan succeeded, in 1902, in producing it in his electric 
furnace. The latter describes tantalum as a hard, brittle 
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metal of the specific gravity of 12:8, and a non-conductor 
of electricity, but he adde that the substance obtained by 
him contained about 4 per cent. of carbon. Considering 
the high atomic weight of tantalum, this admixture of 
carbon evidently exercises a great influence on the physical 
qualitios of tantalum, and explains the differences between 
the observations of Dr. von Boltou and those of his pre- 
decessors. 

In Nature, ores containing tantalum are found in many 

laces, principally in Scandinavia, North America, South- 

est Africa, and Western Australia. A specimen of 
columbite from South Dakota and another of tantalite 
from Western Australia are exhibited. The columbite 
contains from 10 to 40 per cent. of tantalum pentoxide 
(Та,О,), and a good deal of niobium combined with iron 
and manganese in various proportions. As the separation 
of tantalum and niobium is somewhat troublesome it is pre- 
ferable to utilise the tantalite, which consists almost 
entirely of iron and manganese combined with tantalum 
pentoxide. From these ores tantalum is separated in the 
form of a fluoride in combination with potassium 
(K,TaF!,) and subsequently reduced by metallic potassium 
to the black powder already mentioned, whicb, however, 
still contains some oxide and some bydrogen. In order 
further to purify the product the powder is pressed into 
the form of small cylinders (one of wbich is on the table), 
which are melted in a vacuum by an electric current ander 
certain precautions into small buttons of pure tantalum 
such as are exhibited. 

Since the production of tantalum has been carried out on 
a commercial scale, it has been possible to improve many 
details of tbe process, во that the tantalum produced by it 
at the present time is even purer than that shown in 1905 
at the discourse of Dr. von Bolton and Dr. Feuerlein. 
Some specimens of tbis latest tantalum have been sub- 
mitted to Sir James Dewar, who has very kindly made 
experiments with reference to its specific heat and to its 
thermalconductivity. Ho ascertained tbe specific heat by 
plunging small spheres of tantalum, which had been heated 
to the temperature of boiling water, into water of 
14 deg. C., then traneferring them to melting carbonic acid 
{ -78 deg. C.), and finally to liquid air (—183 deg. C.), 
and as an average of several experimenta the specific heat 
was found to be between 

100 deg. C. and 14 deg. С. = 0:033 
14 deg. C. „ -78 deg. С. = 0:032 
- 78 deg. C. „ - 185 deg. С = 0:028 
while Dr. von Bolton in 1905 gave the specific heat as 
00363. Multiplying these results by the atomic weight 
(181), it will be seen that Dr. von Bolton’s value (6°57) is 
slightly higher and Sir James Dewar's value (5:97) lower 
than 64, which, according to Dulong and Pettit, is the 
atomic specific heat. By tbe kindness of Sir James, his 
experiment for showing the relative thermal conductivity 
of iron, copper, and tantalum can be repeated here by 
dropping three short rods made of these metals in liquid 
air, while their tops above the cardboard cover are exposed 
to the air of the room. In a short time the moisture of 
the air condenses on the rods and freezes to a distance, 
which depends on the conductivity of each metal. The 
results of Sir James Dewar's experiments prove tantalum 
to have about three quarters the conductivity of iron and 
about one-eighth the conductivity of copper. At ordinary 
temperatures, say below 300 deg. C., pure tantalum resists 
the action of all acids, except fluoric acid, of all alkalies, 
and of moisture, so that it is an ideal material for chemical 
apparatus which do not require high temperatures and for 
any implements which, when made of steel, are liable to 
rust. 

It has already been stated that pure tantalum is rough 
and malleable, so tbat it can be hammered out into thin 
sheets or drawn into fine wire, the diameter of the filament 
wire being 003 mm., or about 41; in.; all the same, it is 
elastic and as hard as soft steel, and has a tensile strength 
of 93 kg. per square millimetre, which is equal to 57 tons 
per square inch. This means that the filament wire is 
capable of supporting about 80 grm., or 28 oz. as can be 
shown by actual experiment.  Tantalum sheet can be 
stamped into various shapes, and out of bars of tantalam 
springs can be bent, as the specimens on the table show. 
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Another use made of tantalum is as material for writing 
pens, manufactured in the usual way. When it was first 
offered for this purpose, it was found that the material 
could not pass the test prescribed for pens made of steel. 
These are pressed by а weight of 180 grm. on writing 
paper, wbich is moving at the same speed as ordinary 
writing, and while 10 km. (61 miles) of paper are passing, 
the loss by abrasion must not exceed 0:7 mg. (0:01 grains). 
At first the tantalum pens lost more than double the per- 
mitted weight, but it was found that slightly oxidising the 
surface of the pens hardens them so much that they only 
lose 0:8 mg. by the 10-km. test. By weight this is still 
more than permitted for steel pens, but having regard to 
the specific weights of the two substances, the actual volu- 
vem abrasion of the tantalum pen is the lesser of the 
wo. 

Although only the surface of the pens had been oxidised 
it was found that the rate of abrasion remained the same 
for the whole length of 10 km., when it was expected that 
this rate would increase materially after the skin of oxide 
had been ground off. Advantage was taken of this circum- 
stance when an inquiry was received from India whether 
it would be possible to manufacture cataract knives for 
oculists out of tantalum. The qualities demanded of such 
a knife are that its blades should be: (1) intensely hard, so 
as to be able to acquire а very sharp edge of great smooth- 
ness, and to retain this fine edge for a long time ; (2) very 
tough without any tendency to bend; (3) chemically and 
mechanically stable, so that it can be easily sterilised and 
that it is not liable to rust ; (4) capable of acquiring a high 
polish. Manufacturing such a blade out of pure tantalum 
and slightly oxidising it before polishing it appears to fulfil 
these stringent conditions, but as the knife which is on the 
table has not yet been actually tried for an operation, it 
can only serve to demonstrate the similarity of tantalum to 
steel for such purposes. Another field for the application 
of tantalum may be found in the supply of dental instru- 
ments, owing to its immunity from chemical changes, but 
beyond showing two cases of such appliances, there is no 
necessity to go further into details. 

While possessing all these qualities of a true metal, 
tantalum has some others which rather Jimit ite usefulness. 
When heated to a dull red it absorbs gases greedily, 
especially hydrogen and nitrogen, and by combining with 
them it loses its tensile strength and becomes brittle. Here 
are three pieces of tantalum wire taken from the same coil ; 
one of them has been heated in an atmosphere of nitrogen, 
the other in hydrogen, and the third has not been inter- 
fered with. The consequence is that the latter has retained 
its strength, while the former have become brittle and 
useless. On heating tantalum in air, it shows first a yellow 
and then a blue tint like steel, but when the heating is 
continued it burns to pentoxide. The black powder and 
thin wires can even be lighted by applying a match to 
them, as the experiment shows. Ite melting point, in 
vacuo, lies between 2,250 deg. C. and 2,500 deg. Celsius, 
which makes it particularly suitable for electrodes in vaeuum 
tubes, especially as it does not disintegrate—for example, 
Ta electrodes are extensively used in Röntgen tubes—and 
its specifio weight is 16 6. 

Turning now to the electrical qualities of tantalum, its 
specific resistance was stated by Dr. von Bolton, in 1905, 
to be on the average 0:165, with & temperature coefficient 
of 3 per cent. between 0 deg. and 100 deg. Celsius. Further 
experiments conducted by Dr. Pirani in the laboratory of 
Siemens and Haleke revealed the fact that wires of various 
thicknesses varied in their specific resistance from 0 175 to 
0:188 ; but after they had been heated to 1,900 deg. Celsius 
in & high vacuum for from 100 to 200 hours, they all 
possessed tbe same specific resistance —viz., 0 146—and 
their temperature coefficient between 0 deg. and 100 deg. 
Celsius had risen to 033 per cent. As a temperature of 
the tantalum filament, when consuming 1'5 watts per 
candle-power, is about 1,850 deg. C., and its resistance 
about six times its resistance at 100 deg. C, the tempera- 
ture coefficient between 100 deg. and 1,850 deg. C. may be 
taken, on the average, as 029 per cent. No doubt the 
difference between these results ia caused by altorations in 
the structure of the wires during their manufacture, and 
the heatiag in vacuo ser ved a similar purpose to the 
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annealing of steel, so that Dr. Pirani’s results published in 
1907 may be taken as standards. 

At present the most important industrial application of 
tantalum is its use for the filaments of incandescent lamps, 
which may be said to date from July, 1903, when Dr. 
Feuerlein had succeeded in producing a tantalum wire 
zy mm. in diameter. Of this wire he made а glow lamp 
with a filament 54 mm. long, using a current of 9 volts 
0:58 amperes, and giving а light of 5:5 candles (Hefner), at 
the rate of 1:5 watts per candle-power. A simple calculation 
shows that for a current of 110 volta 660 mm. of the same 
wire would be required, giving at the same rate of con- 
sumption of energy a light of 43 candles. In carbon lamps 
for 220 volts the length of filament is only 400 mm., 
and the filaments remain hard until they disintegrate. 
Tantalum filaments, like other metallic filaments, 
soften, however, to such a degree that they cannot 
be used in the same shape as carbon filaments. 
After trying various methods of housing the long Ta 
filament in a glass bulb of approximately the same 
dimensions as the carbon glow lamps, the present form 
was arrived at during the year 1904. In this lamp, 
which was adopted as standard, the length of the filament 
was 650 mm., its diameter 0°05 mm, and its weight 
0:022 grm., so that about 45,000 of these lamps contain 
1 kg. of Ta. Since then these dimensions have been 
modified to a certain extent ; for instance, the diameter of 
the filament is now only 0:03 mm., but the external shape 
has not been altered. It was soon found that after burnin 
& short time tbe filament underwent certain structura 
changes and lost ita great tensile strength. Examination 
under a microscope revealed the fact that in about 1,000 
hours the smooth cylindrical filament shows signs of 
capillary contraction, as if the cylindor was going to break 
up into a series of drops, and the surface, from being dull, 
commences to glitter. This contraction of the filament 
after being heated is readily recognised by comparing & 
new lamp with an old one. On the stars of the new lamp 
the filament hangs loosely, while in the old lamp the 
filament is evidently in tension. 

The characteristic difference between carbon filaments 
and tantalum filaments is shown by & diagram repre- 
senting the influence of temperature on the electric 
resistance of the two filaments in proportion to each 
other. In order to have the differences at once 
shown in per cents, the normal pressure and the normal 
resistance of both filaments, when giving the light of 
one candle for 15 watts, is marked as 100, and it is 
immediately seen that the resistance of Ta alters directly 
and that of carbon inversely as the temperature. Owing 
to this quality, & Ta filament is better able to resist over- 
heating than a carbon filament, as the following experiment 
shows, where two lamps, one Ta and one C, burning 
normally at 110 volts with 1:5 watts per candle-power, are 
gradually exposed to higher voltages. The C lamp breaks 
while the Ta lamp stands up to 200 volts, the highest 
voltage available to-night. ОЕ course, its useful life will 
be shorter than at its normal voltage. 

As stated at the beginning of the discourse, the primary 
object of all the research was to find a filament more 
economical in the consumption of electrical energy than 
the C filament, and the following experiments will show 
that the Ta filament is, in this respect, a great improve- . 
ment on the C filament. То begin with, a comparison can 
be made by burning a Ta and a C lamp under water, each 
being immersed in а vessel containing the same quantity 
of water. Owing to the C lamp requiring more energy to 
give the same light as the Ta lamp, the temperature of the 
water іа the С vessel rises quicker than in the other 
vessel. Another way of showing the difference is by 
measuring the current taken by each of the two lamps 
when giving approximately the same light, or by sending 
the same current through both lamps in series and noting 
the difference in candle-power. 

In conclusion, two interesting qualities of Ta should be 
noted. The first is that when a Ta filament is heated in a 
high vacuum it will expel any oxygen that has combined 
with it. Itis possible to detect whether a filament contains 
avy oxide by very gradually heating it up, when the parts 
containing oxide will appear brighter than those consisting 
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of pure Ta, owing to the greater electrical resistance of the 
oxide. These lamps have been purposely exposed to the 
air while they were being exhausted, and havo become 
“spotty "in consequence, but if they are raised a little 
above their proper voltage and left burning for a few 
minutes, their filaments become quite uniform by the 
expulsion of the oxygen. The second is that Ta will act 
as a rectifier when used in an electrolyte—that is to say, 
it will allow of tho passage of the positivo current only 
in one direction. In the apparatus shown the positive 
current passes through the lamp to a Ta anode, thence 
to a Pt cathode, but in a very short time the Ta anode 
covers itself with a film of oxide which stops the current 
When the current is reversed the lamp lights again and 
continues to burn. When an alternate current is connected 
to the lamp it will also continue to burn, but with reduced 
light. All these experiments are intended to show the 
remarkable qualities of this material, and when they are 
fully appreciated and its limitations are properly under- 
stood, there appears to be a great field open to tantalum 
and its industrial applications. 


ELECTRICITY IN NEW SOUTH WALES COAL MINES. 


Mr, A. A. Atkinson, chief inspector of coal and shale oil 
mines, and Mr. W. Humble, chief inspector of collieries, 
read a most interesting paper on the above subject before 
E, 5 Engineering Institute, Newcastle, New South 

ales. 

The authors are able to say that in New South Wales 
electrical plants have not so far been responsible for any 
death in connection with the local coal and shale mines, 
nor yet has any fire been traced to this source. Whilst 
giving whatever credit is due for this result to the firms 
which have installed the plants, and also to the colliery 
managers, it may be pointed out that there are several 
reasons quite apart from that phase of the question 
which have operated in the direction of reducing the 
possibilities of accident in our mines as compared with 
those in Great Britain, and amongst others the following 
may be given: (a) thicker seams, and usually wider and 
more roomy working places; (b) better roofs over the 
seams ; (r) usually dry conditions. Something must also 
be attributed to the excellent local regulation whereby it is 
enacted that: “ All electrical apparatus and conductors 
shall be sufficient in size and power for the work they may 
be called upon to do, and efficiently covered or safe- 
guarded, and so installed, worked, and maintained as to 
reduce the danger of accidental shock or fire or over- 
heating to the minimum, and shall be of such construction 
and so worked that the rise in temperature caused by 
ordinary working will not injure the insulating materials.” 

It will be remembered that Mr. W. C. Mountain, giving 
evidence before our own Home Office Departmental Com- 
mittee on the use of electricity in coal mines, declared : 
* Nearly all the trouble that has arisen in the past has 
been due to the plants being too small for their work." 
This point has been noted in New South Wales, with the 
excellent results above reported. This is all the more 
remarkable when we study the table given by the authors, 
showing the amount of coal cut by electrical coal-cutters 
since the year 1904, together with the number of machines 
used in its production year by year: 


egw Quantity produced. Number of machines 
Tons. used, 
MOOG E E EEE EA 165; 800. халааг 10 
1900 srin esie ic mia s! 29 
Sc ваа id 36 
0 88 120 812828 70 
o 174% 10000 8 82 
Total deett cs 4,275,418 


The authors are perfectly justified in adding: “It is 
very satisfactory that with a total quantity of 4,275,418 tons, 
80 far no person has been fatally injured. Although it is 
very difficult to obtain statistics with reference to the relative 
dangers of holing coal by human agency and by machines, 
we venture to say that the production of so large a quantity 
as that named above has seldom, if ever, been effected 
where hand holing has been in operation without involving 


а loss of some lives. This is important testimony from а 
safety point of view in favour of coal-cutting machines, 
and it should appeal to the miners at least as one reason 
for their retaining the machine and advocating their 
furtber use.” 


RAILWAY GOODS CLEARING HOUSE. 


Railway and parliamentary circles are just now very 
busy with a gigantic proposal to establish in London a 
railway clearing house for goods. The building will be 
eome 1,000 ft. wide by 400 ft. long, to accommodate about 
2,000 trucks coming from all railways having connection 
in the Metropolis. The scheme will, it is estimated, cost 
£1,000,000. Plans for the building have been prepared by 
Mr. R. Stephen Ayling, F.R I.B.A , and the engineers will 
be Mr. A. W. Gattie, CE, of Notting Hill Mr Guy 
Lloyd, A.M.Irst.C E, and Mr. A. G. Seaman, XII. E. E. 
The mechanism for handling the goods, which will include 
moving platforms, will be operated by electricity. If the 
project is carried through considerable economies would be 
eflected, as it would render unnecessary about 75 per cent. 
of the railway delivery vans which now help to congest 
the street trafic. 

Mr. Gattie, & patentee of several of the new appliances, 
in discussing details, laid stress on the fact that his 
inventions were for dealing with goods of every descrip- 
tion, from & letter or postcard to the heaviest bale of 
merchandise normally dealt with in trade. Correspondence, 
it appears, is already passing between himself and the 
Post Оћсе authorities in regard to a proposal to install his 
apparatus in the parcels sorting offices at Mount Pleasant, 
London. The present staff at these offices, he said, was 
700 men, who were engaged eight hours a day, and had 
120,000 parcels to deal with in that time. By the use of 
machinery the work could be done in two hours—provided, 
of course, there was no enforced idleness through delays in 
delivery— with 100 men feeding the machine, and a like 
number to relieve it. 


ee — —— 


AMERICAN NOTES. 


A committee of investigation has been appointed by the 
American Railway Association to report upon the railways 
having adopted electrification. This committee is composed 
of oflicers of roads which have electritied portions of their 
lines or contemplate doing so. Mr. George Gibbs, chief 
engineer of electric traction of the Long Island Railroad, 
is chairman of the committee. The railroads represented 
on the committee are the Illinois Central, Union Pacific, 
Southern Pacific, Erie, Delaware and Hudson, and New 
York, New Haven, and Hartford. 

A proposal is now before the New York Central Lines to 
lay out considerably over £4,000,000 during the current 
year, largely for the continuation of the electrification work 
at the New York terminal. Another section of the West 
Shore road between Syracuse and Utica will be converted 
to electric power, and some double tracking, elimination of 
level crossings, and grade revision will be carried out 
around Rochester and Buffalo. A considerable amouut of 
new equipment will be purchased. 


PERSONAL. 


— 


Mr. A. L. Weekes, the general manager of the British Electric 
Calibrated Fuse Co., has been presented with a pedestal writing desk by 
the staff and employés of the company on the occasion of his marriage. 

Mr. A. W. Banister, late manager of the Norwich Electric Tram- 
ways Co., has accepted the managership of the New British Motor 
Cah Co. 

Dr. T. O. Baillie, M.A., at present head of the physics and electrical 
engineering department at the Sunderland Technical College, has 
been appointed principal of the Croydon Polytechnic, in succession 
to Dr. Becket Burnie, at a salary of £300 per annum, rising to £350. 
Dr. Burnie has been appointed to the Brighton Municipal Technical 
College. 

The Woolwich Borough Council have appointed Mr. O. P. H. 
Bowmaker, engineer in charge of the Torquay electricity works, and 
Mr. G. Bartholomew, enyineer-in-charge, Messrs. Dorman and Long, 
Middlesbrough, to the positions of charge engineers in the electricity 
department at a salary of £90, rising by annual increments of 
£10 to £140 per annum. | 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central- station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formulæ should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


ANSWERS. 


Question No. 1,190.—It is intended to make a series of tests upon 
telegraph poles to determine the '' deflection” at various strains. 
What precautions should be taken regarding wind pressures, 
variation of temperature, and area affected due to wind pressure ! 
Also give formulæ for these. 


Answer to No. 1,190 (awarded 5s.).—The calculation 
— POLE PROPORTIONS — 


IN GROUND -FEET 


DEPTH 


TOTAL LENGTH POLE - FEET 
Fia, 1. 


of the bending moment at the base of a pole due to a wind 
pressure of given intensity acting uniformly along the pole 
may be carried out as follows. Three distinct cases are 
assumed : (1) parallel poles; (2) poles tapering to 4 D at 
the top, where D- diameter at ground plane; (3) poles 
tapering to an extreme point. Cases 1 and 2 represent 
practical conditions, but 3 is, of course, an extreme case, 
which is nevertheless useful in as far as it permite of 
interpolation for cases lying between examples 2 and 3, as 
will be seen later. (For the actual tapers common in 
practice reference may be made to Fig. 1.) The above 
three classes are again divided, each into two cases. Poles 
when strained to breaking point naturally fail near the 
ground, providing there be no flaw higher in the wood, 
and usually the failure is about 3 ft. to 5 ft. above the 
ground level This result would not be expected from 
theoretical considerations, since it clearly involves that the 
stress in the pole is greater at a short distance above the 
ground than at the latter level. For this reason the bend- 
ing moment is calculated below at: (а) ground level ; (0) a 
section 5 ft. above the ground level in each case. Under 
these assumptions, and referring to Fig. 2 and denoting the 


wind pressure by p pound per square foot (і and D then 
being expressed in feet). 

Case l.—(a) The wind pressure on the small element 
y z «p D dz, and the bending moment at A А due to this 
load = (р D dz).z, so that the bending moment at AA 
due to the load on the whole pole 


= [ 20 24-227, 
0 2 


(b) The elemental bending moment at B B=(p D dz) 
(ж — 5), and hence the total bending moment at B В 


l 42 l 
- | DE- , | 
0 2 5 


- £2 (10 728) 


Case II.— The diameter of the pole at the section 2, 
assuming a uniform taper, is € - 3 D, whence as above : 


(a) The elemental bending moment, A A 


-(0.21-2.ра) z 


and the total bending moment at A A 
-22 f (21-2) 2de=2? p, 
21 Jo 3 
(b) The total bending moment, B B 
- £7 f (1-2) G- de 
21 Js 


24 5 (2145) 22-2 * - 60 s 
=2 (а I — 45 +150 1 - 125). 


Case III.— The diameter of the elemental slice here 


- 5 D. Hence (a) the bending moment, A A 


=m 


' a (1-2) draf} p, 
0 6 
(b) The total bending moment, B B 


—27 f. (2-5) (1—2) dz 


l 
k (1+5) 23012-22 | 
= Р (p-15 P+T5 1-125) 


As an example of the use of these formule: assume 
р = 30 lb. per square foot, D = 20 in. at ground, pole 60 ft. 
high (from the girona level) and 10 in. diameter at top; 
then from II. (b) the bending moment 5 ft. up the pole is 


M = 0x 20/12 (4 (60) 45 (60)? + 150 (60) – 125) 
12 x 60 
= 49,300 foot-pounds. 
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corresponds to a bending moment of 11,300 foot-pounds— 
i.c., 198 lb. аб 58-ft. arm (the radius of application of the 
D х1) of the pole. The curved surface of the pole actually | cross-arm strains)—which is insufficient to allow for wind 
results in the wind resistance being about half this value, | pressure on wires, insulators, and cross-arms. It will be 
hence the bending moment should be 4 49,300 = 24,650 | seen that many of the cases considered in the curves 


30 LBS. PER SQ. FOOT WIND ON POLES 


ашин 
t 


2..0 | 
5 os и POLE 
209 


1964 


But this result assumes that the pole offers a wind resistance 
equal to that of a flat surface of area =the projection (mean 


1390000 
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60000 — nis F $AF 28 » 8 


2000 


BO — : = E А T 
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5 4Q 483 50 


o 8 10 E С 20 25 30 3 
FREE HEIGHT OF POLE - PERT 
Fic. 3 


BM AT GROUND LEVEL - FT. LBS. 


0 


foot-pounds. Values of M for other values of D and L | (Fig. 3) would be similarly placed in this respect, some, 


have been calculated for the above formule in similar 
manner, and the results obtained are graphically expressed 
in Fig. 3, which also shows the maximum bending moment 
that may be applied to the poles to retain the factor of 
safety of 8 usually worked in this connection. In the par- 


10000 x 


8000 


WIND ON POLES - 3OLBS/SQ FT. 


е^ ^ е 


FT LPS. 


E 
5 


BMT SFY ABOVE GROUND 
$ 


FREE ur. or POLG ~ FEET 
Fic. 4. 


tieular example taken above, the bending moment, M, will 
produce a stress, S, given by 

24,650 x 12 x 32 

т (20? 

and assuming a maximum permissible stress of, say, 
550 Ib. per square inch (though by using special woods— 
e.g., teak—this figure may be about doubled) the pole has 
a margin of skin stress of about 173 lb. per square inch to 
cover the wind pressure on the wire and insulators. This 


N = > — i.e, S= = 377 lb. per square inch, 


indeed, being overstrained by the wind pressure on 
themselves alone. Moreover, on large poles a factor of 
safety of 10 should be required, so that in such cases an 
A pole built up of two equal poles of considerably less 
diameter than that of the equivalent single pole would be 
employed. The strength of A poles agaainst bending 
across the liue of the wires is found to bo from four to five 
times that cf a single pole of the same diameter as the 
members of the A type—i.^, by using twice the material 
in the poles a gain of from 200 to 250 per cent. is attained 
in the effective strengtb per pound. This is a point well 
demonstrated by tbe data of Table I. 


TavLE I.—Wade's Data for Deflection of Poles (summarised). 


-Single poles. =|- A poles.- ————— 
Dia. inches 5 ft. from butt. Dia. inches 5 ft. from butt. 


біп. | Bin. 10 in. 12 in.] 6 in. | 8 in. 10 in. 12 in. 
20 13 1:4 05 02, 01 |003 : 0:01 — — 
26 19 44 14 061 035.009 | 0:03 001 — 
52 | 25 101 52 13 06 | 020 | 206 | 003 , 0:01 
58 | 31 19:3 61 2:5 12 | 059 |012 005 | 0:02 
45 | 38 — 11:2 46 22,071,022 | 0:09 | 0:04 
60 | 55 — — | 12 5 60,195 001 | 0:25 | 0:12 


The strains on the poles and wires across the line route 
should always be considered, since it is in this direction that 
the maximum forces tending to bend the pole are applied. 
The data of Table I. will probably supply the information 
requested in the query (which is not worded very 
explicitly). For instance, all tests regarding strength of 
poles, etc., should be made on a convenient plot of ground 
before the poles are erected, they being gripped hori- 
zontally during the test. The load is then much more 
conveniently applied, and all readings are more readily and 
accurately taken. Wind resistance errors are then avoided. 
The results obtained will be based on conditione very closely 
resembling those of practice, except that the actual results 
under working conditions will be slightly more favourable 
where multiple—te, А or H—poles are used, since the 
compression legs will not then be subject to an initial sag 
due to their own weight, which considerably favours 
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buckling. With regard to the point raised as to tempera- 
ture effects, if the temperature effect on the strength of 
the poles is referred to, this is negligible for all ordinary 
ranges of temperature. Measuring instrumente, etc, 
must be corrected for temperature, where necessary, in 
accordance with inatructions supplied with them. If the 
temperature effect on the sag of the line is referred to, it 
may be mentioned that Trotter has expressed the opinion 
that the weight of the wires need not be considered in all 
ordinary pole desigas ; the wind pressure on the poles and 
lines is the real governing factor. The method of calculat- 
ing the wind pressure on poles and the bending moment 
due to it has been explained. The pressure on the wires 
ів more easily calculated, and =2 ра i, where p = wind 
pressure in pounds per square inch, d" = diameter, and 
l= span in inches, the coefficient of wind resistance being 
two-tbirds that of a flat surface. This force, whose 
magnitude has been calculated by various authorities for 
all standard cases and tabulated in convenient form, is 
taken to act, say, 2 ft. from the top of the pole; this the 
average location of the cross-arms. The bending moment 
produced at the foot of the pole and the skin stress due 
to it are then calculated as before. Such wire wind 
prose tables are always calculated for single wires, 

ut where stranded cables are used the equivalent 
diameter of the whole increases much less rapidly than the 
number of wires used. It is well known that only certain 
numbers of equal wires will strand smoothly and without 
wasting space. The main numbers of wires used in stranded 
cables and the ratio of the over-all diameter to the diameter 

of the component wires, assuming proper stranding, are 
shown in Table II. 


TABLE II. | 

Number of wires stranded. Ratio Over-all dis. cable 
dia. single wire 

| ce 1 

yx ttp NO КҮНБҮ 3 

I; ⅛ ͤ y ³ĩð VON EP e 5 

CCCCCCVCCCCCCCCCCCCCCCC ичер аниц 7 

OMM creme 9 

J;öö ]˙¹iiikĩrĩ³5«V DE PI VS — 11 


Thus 91 wires, stranded to a regular cable, offer only 
11 times the wind resistance of any one of the wires alone. 
This fact is of great importance when the mechanical and 
electrical disadvantages of large solid wires are remem- 
bered.— L. C. 

Question No. I, IU I.— An electromagnetic clutch, transmitting about 
4 h. p., requiring to be frequently and rapidly reversed has to be 
worked under conditions necessitating the use of a rather delicate 
switch and under circumstances rendering the renewal of the con- 
tacts very troublesome. What would be the best practice to follow 
to prevent the ill- effects of self-induction and maintain the switch 
contacts in good working condition? Remark on the subject 
generally, and more especially as to the use of a condenser, and 
give a diagram. Olutch takes about 80 watts, voltage 110. 

Answer to No. 1,191 (awarded 10s.) —The two alterna- 
tives by which the injurious effect of inductance in causing 
eparking at the contacts may be overcome are: (1) by 
shunting the switch contacts by a condenser of suitable 
capacity ; (2) by using a high non-inductive resistance as 
a permanent shunt path. Of the two methods the con- 
denser device is probably preferable owing to ita higher 
efReiapey and greater compactness. А few years ago the 
high cost of condensers would have made it too costly to 
employ them for the present purpose in the majority of 
cases, but the use of hand-built mica or paraffined paper 
condensers has given way to the use of machine-made 
rolled foil or metallised paper condensers for all commercial 
pui poses. The prevention of sparking by the use of 
capacity would probably only require a few microfarads 
in this case, but the exact amount necessary naturally 
depends on the inductance of the clutch coils, which 
cannot be calculated from the data given The energy 
etored in the magnetic field of the clutch is given by 
$ L C? ergs (where L = inductance of winding in benries 
and C = current carried in amperes). In order that this 
energy may not be restored as а spark at the moment of 
opening the switch, it must be either received by a con- 
denser or dissipated in a shunting resistance as shown. 
In the former case the energy stored in a charged condenser 
= 4 K V? (K- capacity farads, V = volts), and this must be 
at least = 4 L C? if sparking is to be prevented; otherwise а 
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surplus of energy will remain, and though sparking will be 
reduced it will still oocur. By equating K V? to L C? the value 
of K (L being known) at once follows Where there are 
no obmic losses in the circuit the energy stored in the 
magnetic field would oscillate between itand K indefinitely, 
the conditions of the energy surging being as in Fig. 2. 
This state of affairs is aimed at in the resonant loops of 
wireless telegraph circuite, but is here undesirable. The 
resistance losses are in the present case large, the res ist- 
ance of the clatch winding being about 150 ohms, so that, 
apart from the hysteresis losses (magnetic and electro- 
static), rapid damping out of the current occurs. Under 
these conditions the condenser may have as high absorption 
losses as are consistent with reasonable temperature rise in 
service. The dielectric strength must be high, since the 
strain on the insulation is very severe at the moment of 
opening of the main circuit. The condenser should be 
tested to at least 1,000 volts, and if the clutch circuit is 
very inductive and the circuit is opened very rapidly, the 


„„ 
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test voltage should be still bigher (such test voltages are 
conveniently obtained by using the condensers in the 
oscillating arm of “ musical" arc circuits, where pressures 
usually rise to these values), So much depends on the 
precise rapidity with which the circuit is opeued and on 
the ohmic resistance, that no exact calculation of the 
capacity necessary can be made, and in no case is such an 
estimate relied on to give more than the order of the 
capacity required. The final magnitude of the condenser 
is determined by trial, suitable auxiliary condensers being 
added in psrallel till sparking ceases. A few microfarads 
as а maximum will usually suffice in such а case. 

Elaborate specifications as to the electrical properties of 
the condensers used are not necessary in such service: 
for estimating purposes it may be taken that six cubic 
inches space must be allowed per miorofarad, that the 
weight рег microfarad will be 4 oz. to 5 oz. and the cost 
per miorofarad 2«.to 3s. (a great reduction in the costs 
obtaining a few years ago, and, of course, only applying to 
machine-made sets—band-made mica or paper condenser 
still cost £1 to £2 per microfarad). The condenser used 
should be of the paper dielectric type, and will probably 
need to be stronger (as regards its dielectric) than the Post 
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Office telephone condensers. Owing to the low cost of the 
latter it would be well worth trying one (or more in 
parallel), unless the “break” spark voltage is known to 
be such as would certainly puncture it. The condenser, 
presumably being in use in an engine-room, will be exposed 
to considerable variations in temperature, but these will be 
unimportant in the present connection, the temperature 
coefficient of good paraffined paper condensers being about 
0:04 per cent. per 1 deg. C. and negative. On the basis of 
the loss in charge after 60 seconds, the insulation resistance 
of condensers falls in the ratio of about 3:1 if their 
temperature rises from 50 deg. to 80 deg F.—a fact which 
must be remembered in the present convection. The 
absolute value of this insulation, R, depends on the con- 
struction employed, and varies from 2,500 megohms per 
microfarad for Mansbridge telephone condensers to 22,000 
or 36,000 megobms per microfarad for gocd testing 
condensers (for cable work), the temperature being 
50 deg. F. in both cases (and the respective costas per 
microfarad being 2s. and £1. 10s. to £2). The use of 
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mica, glass, or electrolytic condensers is, of course, not to 
be thought of in this connection, the objections being, 
briefly, the cost of these types and the messiness of the 
electrolytic pattern. 

It it be preferred to use a resistance in place of the con- 
denser, this will be more efficient, as regards prevention of 
sparking, the lower its resistance, but the lower R the 
greater the operating loss, assuming the resistance to be 
always іп shunt across the clutch winding. In this case 
it should not consume more than four to eight watts—i.e., 
5 to 10 per cent. of the energy taken by the clutch—hence 
its resistance = 1,500 to 3,000 ohms. If the shunt resist- 
ance be connected to an auxiliary pair of contacte, and the 
reversing switch be fitted with spring blades, so that the 
shunt resistance, though normally disconnected, can bs put 
into circuit before the main contacts are opened, then a 
lower and hence more effective resistance can be used, and 
with less energy loss. 

Other means whereby sparking at the contacts can be 
avoided include the use of carbon break switches, or the 
use of relay switches controlling oil-immersed main switches. 
The use of oilcovered mercury contacts is messy, and 
unsatisfactory from the point of view of permanently good 
contact. The use of magnetic blow-outs will hasten the 
extinguishing of the spark or, rather, атс on opening the 
circuit, but preventing the formation of this arc is the only 
sound principle. 

This prevention is equally well effected by a shunting 
condenser or resistance, the efficiency of such devices 
having been recently proved, under much more trying 
circumstances, by Mr. Mordey, Pres.I.E.E , in his work on 
the G.B. stud system (Mile End-road). Whereas a few 
years ago a shunt resistance would have been the only 
feasible means of dealing with a spark representing much 
energy, 80 great bas been the development in condenser 
manufacture that the use of a capacity is now more 
convenient and practically as cheap as that of a resistance 
for such purposes as the present.—L. C. 


Answer to No. 1,191 (awarded 5s.). —Experimenta have 
been carried out in connection with the question of spark- 
ing which occurs on interrupting the flow of an electric 
current. Оле of the results of these experiments has been 
t» provide automatic circuit breakere, with magnetic blow- 
oit coils, for extinguishing the arc formed when the 
breaker comes into operation in opening the circuit. 


CONDENSER 


CONTACTS ARRANGED So THAT CIRCUIT 


IS BROKEN on Posie NE. 


CLUTCH WINDING. 


Such a method cannot be applied to a case where the arc 
is comparatively of short length, and occurring, probably, 
at very frequent intervals, such as in the case under con- 
sideration. It has been the practice to use with spark coils 
and similar apparatus a condenser connected in shunt 
across the arc contacts for reducing sparking, the condenser 
acting as a medium through which the induction in the 
primary winding caused by breaking the flow of current 
may discharge itself, the energy being expended in 
charging the condenser. The condenser for the same 
purpose is also used with the well-known Tirrill voltage 
regulator, it being c^nnected in shunt across the relay 


contacts, which are alternately short-circuiting and opening 
the field rheostat in the machine field circuit. Contacts for 
such a purpose are generally provided with platinum or 
German-silver tips, and which are renewable. 

In the article on “ The Technical Aspect of the G.B. 
System of Electrical Tramways,” appearing in the 
Electrical Engineer of June 11, reference is made to 
the question of condensers to extinguish arcs between 
metals, together with some experimental figures regard- 
ing the capacity of the shunting condenser. The 
paragraph of conclusions at the end of the article 
is interesting, and if a suggestion may be put forward 
based on these conclusions and applicable to our particular 
case, it would be that the switch used for breaking circuit 
be fitted with secondary or auxiliary contacts of cored 
carbon, across which would be connected a shunting con- 
denser of several microfarads capacity, the best value of 
the capacity being found by experiment. By arranging 
these secondary contacts so that the break takes place on 
the positive side, two condensers only will be required, 
and would bs connected as shown in sketch, which is 
diagrammatic. Should it be found for any reason imprac- 
ticable to fit cored carbon auxiliary contacts to the switch, 
platinum contacts shunted with condensers as shown? in 
the sketch would undoubtedly be used with ad vantage.—X. 


A.E.G. PAMPHLETS. 


We recently received a batch of pamphlets from 
the A.E.G. Electrical Company of South Africa, 
Limited, Caxton House, Westminster, describing 
the most recent productions from the Berlin works 
of their principals, the A.E.G. Опе pamphlet 
deals with three-phase, two-phase, and single-phase 
induction motors, ranging in size from 7°5 h.p. to 
тоо h.p., and designed to combine output and 
overload capacity with compact form, to simplify 
starting, and to reduce the attention required when 
running. Another pamphlet is devoted to slow- 
speed three-phase motors, while a third describes 
small continuous-current motors and generators, 
giving outputs up to 7 h.p. and 5°75 kw. These 
lists give very complete information as to sizes, 
weights, speeds, outputs, energy consumption, and 
efficiency. The constantly increasing use of elec- 
tricity in industrial work, and on account of the 
higher working pressures frequently used and the 
dust and dirt which is caused in such work special 
interest attaches to the pamphlet dealing with iron 
switch cases for pressures up to 7,500 volts. In all 
switch cases the inspection door 1s interlocked with 
the switch in such a manner that the renewal of 
fuses, adjustment of the circuit breaker, etc., can 
only be carried out when the current is cut off. On 
the other hand, it is impossible to switch in while 
the door is open. Two further pamphlets deal 
respectively with electric annealing and tempering 
plants and lift-controlling gear. 


SIEMENS'S MINIATURE POSTERS. 


Owing to the exceptionally large demand, Messrs, 
Siemens Bros. inform us that they have been com- 
pelled to obtain a fresh supply of their Satisfied 
Consumer " adhesive labels. These labels are 
becoming known to the trade as ‘sticky backs," 
and seem to enjoy never-ending popularity. They 
are supplied free of charge to the electrical con- 
tractor, and are suitable for attaching to corre- 
spondence, packages, etc. They certainly provide 
him with a means of keeping “ Tantalum” lamps 


before his clients, and doubtless result in increased 


business. 


— 
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TO CORRESPONDENTS. 

Ail communications intended for the Editor should be addressed 
“THE EDITOR, 149, Fleet Street, London, E. C.“ 
Anonymous communications will not be noticed. Letters 
should reach the Editor not later than Wednesday 
afternoon to be included in that week's issue of the 
Journal. 


CORRESPONDENCE. 


' One man's word is no man's word, 
Justice needs that both be heard." 


TRADERS' EXAGGERATIONS. 


Srr,—An intending consumer who has decided to install 
~ motors has been made to think very long and deeply, after 
almost having placed the order for his motors, by receiving 
a letter from one of the best-known firms of gas-engine 
makers, who have a branch office in the far northern dis- 
trict of England. The intending consumer bas asked me 
to help him in his difficulty, and with tbis object in view 
has kindly given me a copy of the letter, which I enclose. 
Ithink this letter would prove interesting reading to the 
suppliers and users of electricity if you could publish it. 
For obvious reasons I must ask that all names and addresses 
must not be published, including that of myself.— Yours, 
etc., BorouGH ELECTRICAL ENGINEER. 


July 26, 1909. 


„Dear Sir, — Ле our conversation with you this afternoon, 
we have pleasure in giving you figures showing the com- 
parison between your using gas-engine or electric motor to 
drive your printing machinery. 

“The number of hours you run per day being 94 for 
5] days per week, for 50 weeks per year will equal 
2,6124 hours. А gas-engine of 8 b.h.p. running these 
number of hours at full load will consume 120 cubic feet 
of gas per hour, which equals 313,500 cubic feet of gas, 
and taking gas at Stockton at 1s. 8d. per 1,000 cubic feet, 
your yearly account will equal £26. 2s. 

"With regard to the electric motor we may say an 
electric unit is equivalent to 14 b.h. p., but, as you know, 
the current is run through the meter before entering the 
coils of the motor, and the loss of current in very large 
motors is estimated by a prominent local electrical 
engineering firm at about 20 per cent.—that is to say, 
should your meter register, say, 10 units, you would 
only be developing eight units of power, two units 
being absorbed in the coils. . It is, therefore, not 
unlikely that for every unit registered at your meter you 


would only develop 1 b.h.p., but, taking one unit to equal 
13 b. h. p., we are giving the motor the benefit, so that an 
8-b.h.p. motor will consume six units of electricity per 
hour; and taking electricity at 2d. per unit for the same 
number of hours’ run as the gas-engine, it works out at 18. 
per hour, or £130. 12s. 6d. per year. 

" You will notice there is a tremendous difference when 
looking at the figures in the most favourable light, the 
saving being £104. 10s. 6d. per year. 

“The average life of a dynamo or motor is five years— 
that is to say, the armature, which is the main part of these 
machines. The tremendous speed at which they go is 
accountable for the short life. 

“ We shall be glad to go into the matter again with you 
when our representative calls upon you next Monday, and 
we trust you will now be able to favour us with your 
valued order, which we can assure you would have our 
best attention.— Yours faithfully, 

“ (Signed) ——-, 


IS CENTRAL STATION WORK PLAYED OUT 


Str,—As a station man I was rather interested in the 
above article by “S. L.“ I had the pleasure of writing in 
this column in the early part of last year on the same 
subject. The correspondence was on “The Staffs of 
Small Central Stations,” and I suggested therein that what 
was needed was a professional union to protect us against 
traitors to our profession. I refer chiefly to a certain class 
of incompetent men who hold positions as “ chiefs” in elec- 
trical undertakings, men who we see so frequently adver- 
tising for premium pupils, and who, as soon as they get good 
jobs themselves—usually by influonce—endeavour to keep 
down the salaries of their brother engineers who have been 
less fortunate. “ S. L.” gives an instance where two shift 
engineers objected to a premium pupil, and were practically 
told to Take it or leave it." 

It is no use grumbling. We shall do no good until we 
combine, like the medical profession and the law, etc. I 
really thought that, as a result of the correspondence last 
year, we had succeeded in making a start. An old established 
engineering society took the matter up, but this society 
has changed its views and the matter has dropped, so we 
are as backward as ever. I think nothing but a new 
independent institution of our own will do any good, and 
surely there are enough of us to support such an under- 
taking. 

I think another source of harm may be found in some of 
the numerous correspondence schools who advertise 
nowadays. These schools are, no doubt, excellent in some 
ways, especially for really ambitious men who are fitted for 
the profession but who cannot, for various reasons, study 
in any other way. These schools are, like everybody else, 
in business to make money, and they misrepresent the state 
of the profession. I have before me a booklet from one of 
the most prominent of these schools, from which I extract 
the following: “What a man’s earnings will be in the 
electrical field depends on himself. As an electrician he will 
find it difficult to earn more than four or five pounds a week, 
If he becomes an electrical engineer, he may climb toa salary 
of two thousand a year or more” To anyone not knowing 
the facts this is a gross misrepresentation. How many 
electrical engineers, not minding electricians, get four or 
five pounds a week !—Yours, etc., 

ELECTRICITY SUPPLY, 


PUBLICATIONS RECEIVED. 


Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders, July, 1909. Vol. xxv., parts 7 and 8. 
London and Newcastle-on-Tyne: Andrew Reid and Co., 
Limited. 

Proceedings of the Royal Society of Edinburgh, vol. xxix., 
part 5. Edinburgh: Robert Grant and Son, 107, Princes-street. 
Price 6s. 11d. 

“ENGINEERING Units OF MEASUREMENT” (with symbols and 
abbreviations, British and metric equivalents), by John Ramsay, 
A. M. Inst. C. E. Glasgow: John Smith and Son (Glasgow), 
Limited, 195, George-street and 19, Renfield-street. Price 


18. net. 
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SOUTHEND ELECTRICITY SUPPLY. 


At a meeting of the Southend Town Council the Light 
Railways and Electric Lighting Committee presented a 
report by Mr. Robert Birkett, the borough electrical 
engineer. It is considered probable that at some future 
time electricity will be supplied to Leigh, and to Hadleigh 
or Rochford, whilst further extensions to Burnham and for 
the supply of current for part of the light railway to 
Colchester may eventually be required. For these purposes 
the present system (three-wire direct-current with 460 
across outers) is unsuitable, alternating current, transmitted 
to sub-stations at high pressure, being the most practicable 
method. 

Such a scheme could only be carried out by installing 
alternating plant for generating purposes. In view of 
the high cost of land, coal, ы. water at the existing 
works Mr. Birkett recommends а new central station, 
the existing site being utilised as a sub-station and car-shed. 
The report shows how the scheme may be economically 
carried out by the removal of the present boilers and 
engines, whilst the dynamos would be coupled to alternating 
motors fixed to the engine foundations. The new station is 
estimated to cost £41,000 (not including land) for a 
capacity of 3,400 kw., while the total cost, including cables 
and sub-stations for meeting the demand in Southend for 
the next 10 years, is placed at over £75,000. The scheme 
would be carried out gradually, thus economising in capital 
outlay until the demand increased. As to the immediate 
requirements, the report recommends the laying down of 
one battery sub-station in the neighbourhood of Chalkwell- 
park, having a capacity of 500 kw. for three hours, to be 
followed by a similar installation of 100 kw. capacity for 
the Thorpe Hall estate when required. 


PROGRESS IN VICTORIA. 


Mr. H. R Harper, Melbourne city electrical engineer, in 
his presidential address before the Electrical Association of 
Victoria, stated that 21 orders in Council had been issued, 
granting powers to municipalities, and in some cases to 
private enterprises, for the public supply of electricity. Some 
of the towns concerned had a population of 1,000, and on 
this basis there were 44 towns likely to require electricity 
in the future. The total capital expenditure in Victoria 
on electrical generating and distributing plants, including 
tramways, approximated £1,600,000, and the capacity of 
plants installed was about 16,000 kw., of which 11,000 kw. 
was installed in the metropolitan area. The gross revenue 
was about one-quarter million sterling. A comparison of 
Melbourne with leading British towns showed that, with 
respect to electrical connections per 1,000 inhabitants, 
British towns were, on the average, 80 per cent. abead 
of Melbourne, and 45 per cent. ahead as regards 
the amount sold per inhabitant. As far as electrical 
tramways were concerned, there was little progreasto report. 
Much of the backwardness of Melbourne was due to the 
fact that in many metropolitan districts, though statutory 
powers have been obtained, no public supply was yet 
available. For instance, in the cases of Hawthorn, 
Williamstown, Footscray, Port Melbourne, and Brighton, 
orders had been granted, but so far no supply was available, 
Ia his opinion, the bodies concerned should be compelled to 
work their orders or have them cancelled to leave the field 
open for private enterprise. Although the population of 
the Melbourne area was over half a million, yet the popu- 
lation in the areas in which a supply was available 
amounted to only 260,000. In regard to the com- 
petition of electricity with other forms of energy, its 
ability to do so could not be doubted. In regard to 
factories, the actual horse-power of all kinds used in 
Melbourne amounted to 35,000, of which 27,000 
was steam, 4,000 oil and gas, and 4,000 electricity. 
Deducting the steam required for power-houses, there 
would be 20,000 h.p. now generated by steam and 4,000 by 
oil and gas making; altogether 24,000 h.p. as a possible 
field for electrical development. Mr. Merz had estimated 
that by 1916 the additional power required in Melhourne 
would amouut from 20,000 to 25,000. 


PRESS TELEGRAPHIC RATES TO THE FAR EAST. 


It is reported from St. Petersburg that the Council of 
Ministers has decided upon the establishment of Press 
rates on the Western Siberian telegraph lines between 
Western Europe and the Far East. The share of the rate 
for such messages falling to [Russia will be 58 с. per 
word. Under the existing tariff the Russian administration 
receives 1 fr. 75 c. The reform will have to receive the 
approval of the Emperor. 


LEGAL INTELLIGENCE. 


DISCOUNT CLAIM. 


In the City of London Court last week, before Mr. Registrar Wild, 
a claim was made by the General Electric Oo., 71, (Queen Victoria- 
street, E. O., against Mr. W. T. Bridges, of 157, Hoe street, 
Walthamstow, for the sum of £1. 8s. 2d. 

Mr. Srrovts, solicitor, who appeared for the plaintiffs, said the 

uestion in dispute was one of trade discount. The defendant was а 
Lm and had bought certain Osram electric lamps from the plaintiffe 
and claimed to be entitled to a trade discount. The detendant, how- 
ever, not being an electrician was not entitled to the discount. It 
appeared that on previous transactions tlie discount had been allowed 
to the defendant ia error. The plaintitls' ledger clerk said that the 
defendant was supplied with electrical goods in November and 
December last to the amount of £4. 148. 6d. Invoices were sent in 
for that amount, Of that sum there was a discount allowed to those 
iu the trade. On the occasions when discount had been allowed to 
the defendant the plaintiils were under the impression that he was an 
electrician. The electric lamps in question it was presumed were for 
his own use. If he was entitled to any discount he had deducted 
334 per cent., but the plaintiifs could only allow 20 per cent. discount 
upon Osram electric lamps. 

The DEFENDANT said he was perfectly willing to alter the 
rate of discount which he claimed to be entitled to. For a long 
period over several years he had been trading with the plaintitis. 
He had been supplying electrical goods in fairly large quantities 
to theatres and private consumers, He ad had corre- 
spondence with the late manager of the plaintif company’s lamp 

epartment, and had been negotiating with him regarding further 
business he was trying to get for the plaintiffs. It was distinctly 
understood he had been acting with the plaintiils' late manager as the 
agent for the plaiutitls; Aud working as their agent he did not do 
that for nothing. The fact that he also dealt in drapery goods was 
only part of his trade. Mr. Barfield, the late manager of the plaintiffa' 
lamp department, was said to deal with the Robertson and not the 
Osram lamp. 

The REGISTRAR said he saw by the correspondence which the defen- 
dant had had with the plaintiffs they had been acknowledging his 
right to discount. He thought it was rather late now to вау he was a 
draper, and, therefore, not entitled to it. 

Mr. Strovuts said that if the defendant swore he had sold the 
lamps in the trade, he did not think the plaintiffs would have any- 
thing further to say, except that a lesser rate of discount was allowed 
upon Osram lamps. The plaintiffs’ witness said if the defendant had 
used the lampe in the way of trade they were prepared to allow him 
20 per cent. 

Eventually judgnient was entered for the plaintiffs for 118. 2d. 
The defendant applied for costs. The Registrar said upon the defen- 
dant's own admission there was something due to the plaintiffs. The 
defendant said the question was whether he was entitled to a discount. 
He had never been informed that he had made a mistake in the per- 
centage. 

The plaintiffs witness said they were under the impression that 
the defendant was not legally entitled to any discount at all. 

The REGISTRAR : These are subtleties of the trade, not law. Keep 
them to yourself. 


COMPANIES’ MEETINGS AND REPORTS. 


NATIONAL TELEPHONE. 


The ordinary general meeting of the National Telephone Co. was 
held at Hamilton House, Victoria-embankment, Mr. George Franklin 
occupied the chair. 

The PRESIDENT stated that the income accrued in respect of the 
business of the half-year ended the 30th ult. was £1,546,837, being an 
increase of £94,268 over the figures for the corresponding period last 
year. This improvement was less than in several preceding half-years, 
and indicated a check in the rate of progress, largely owing to the 
depression in trade, and, to some extent, to the necessity the Company 
was now under of making its capital expenditure coincide with the 
needs of the remainder of its licensed period. The Post Office royalties had 
amounted to £148,951, an increase of £9,419. One item which went 
to swell their expenses was that of rent and maintenance of Post 
Office wires, and this amounted to £42,679, and might be compared 
with £27,619 à year ago. That was owing to the fact that the Com- 

any had to рау rent and some contribution for capital which the 

ost Office had laid out—capital which was practically lines, 
wires, etca leased to the Company. The bearing of it waa seen 
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when they turned to the percentage of working expenses, because 
it would be noticed that the item was really in the nature, to a 
lar extent, of & capital charge, for if the money had been pro- 
vided by the shareholders, it would have been taken away in the 
form of interest and would not have come in the form of a workin 
expense. The amount expended on capital account during the half- 
ear was £313,593, showing a reduction on the figures of the June 
alf of 1908 of £185,191. This pointed to the restriction in 
capital expenditure now going on, and it was owing to the 
necessity of spending only such capital as would be reproduo- 
tive within the p of the Company's licence, which would 
expire on Dec. 51, 1911. After referring to the legal proceed- 
ings in which the Company had been involved, in which the 
House of Lords had decided in favour of the Postmaster-General, 
reversing the decision of the Court of Appeal, he remarked that the 
shareholders might have noticed an important statement made by the 
Postmaster-General in the discussion of the Post Office estimates 
to the effect that an earlier 5 of the Company's property 
and plant than that provided for by the purchase agreement of 
1905 was advisable from the public point of view. There had 
since been certain wrparlers between the Post Office 
and the Oompany, but the latter awaited definite pro- 
ls. They did not want to stand in the way of the public 
terest if it were the public interest to acquire the business earlier. 
but they would expect to be compensated for the licensed period which 
they were asked to surrender for the benefit of the public interest. 
He concluded by moving а resolution for the adoption of the report 
and the payment of the dividends recommended. 
Mr. S. H. Sanps seconded the motion, which was carried. 


AFRICAN TRANSCONTINENTAL TELEGRAPH. 


From the грон of the African Transcontinental Telegraph Co. for 
the year ended March 31 last, presented at the шеп held on 
Wednesday, it appears that the northern terminus of the line is still 
at Udjidji, on the east coast of Lake Tanganyika, as no arrangements 
have yet been found possible for the provision of funds for its 
further construction northwards. The whole ition is engaging 
the attention of the Board. On the other baud ps in the 
British East Africa Administration's telegraph have been further 
reduced within the last yea, and the distance to be covered 
before Cape Town and Cairo are joined by an unbroken line of 
telegraph has now been reduced to about 520 miles. The annual 
working expenditure of the line is not yet balanced by the revenue, 
and the deficiency continues, as before, to be advanced by the British 
South Africa Oo. The deficit on the working of the line for the year 
covered by the accounts shows a considerable decrease compared with 
that of the previous year, and there will be a further decrease in the 
year 1908-9. It has been decided to raise the tariff rates for code and 
cipher messages by 50 per cent, —that is to say, from 3d. a word to 44d. 
а word. This has been rendered necessary by the general adoption of 
the five-letter combination codes, compiled to take full advantage 
of the new regulation with regard to the transmission as single words 
of any pronounceable combinations of 10 letters—a regulation that 
increases the liability to errors in transmission and, in effect, reduces 
the number of code words transmitted. The new tariff will come into 
operation as soon as the necessary notices have reached the various 

ministrations concerned ; and, although some slight falling off in 
the number of coded messages may at first take place, it is hoped that 
an appreciable increase in revenue will result. No alteration is con- 
templated in the tariff for messages in uncoded language. 


CITY AND SOUTH LONDON RAILWAY. 


The ordinary general meeting of the proprietors of this Company 
was held on Tuesday, the Right Hon. C. R. Stuart Wortley, K.O., 
М.Р. (chairman of the 9 presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts 
for the half-year ended June 30, 1909, said there were many gratify- 
ing features in the working of the past half-year. There was a net 
increase of £1,062 in gross receipts and a net decrease of £989 in 
expenses, so that they were in a position to carry to net revenue 
account the balance increased by £2,051, and there was an increase in 
the balance available for dividend of £1,662. They had £269 more 
to pay than last year in dividends on preference stocks, so that there 
was a final result in improvement of £1,393 in the sum available for 
theordinary shareholders. By carrying forward only £457 less than 
they did this time last year, they were able to find the £1,850 neces- 
sary to provide the extra 2 per cent. which they now recommended 
that the ordinary shareholders should receive. The result was satis- 
factory as showing not only a larger amount of gross receipts and a 
larger number of passengers carried than in any previous half-year in 
the history of the railway, but also because the percentage of workin 
expenses showed & decrease, as between the June half-years of 1 
and 1909, from 46 28 per cent. to 44:65 per cent. As showing economy in 
management, the service had been kept going with 92,673 trains, as 

inst 94,636. The number of passengers carried per train was 
121:15, against 115:09. The he per train were 18s. 364d., against 
178. 9 .; and per train mile 2s. 6:93d., against 2s. 5°03d. The 
receipts per passenger had gone down from 1 75d. to 1°72d., showing 
that the average distance travelled had been shorter. On the other 
hand, all the expense ratios showed decreases— namely, total expenses 
per train mile 1s. 2:11d., against 1s. 2:16d.; locomotive expenses per 
train mile 4°52d., against 4 68d.; and traffic charges 6°13d. per train 
mile, against 6°27d. Competition with the County Council tramways 
and motor omnibuses continued to be so severe that the Board had 
under consideration the question of revising, in favour of their 
passengers, certain fares and season-ticket rates. All th h the 
early hours of Sunday, from 8 o'clock to nearly 12 noon, when no 


City and South London trains were running, the County Council 
tramways used to the full a monopoly of the business of carrying 
South London people to the Elephant and Оазе Station and to 
London Bridge, as well as to all such places on the north side of the 
river as could be reached by the Westminster Bridge tramlines and 
their extensions. At the Elephant they found connecting trains all 
Sunday morning to all stations on the Bakerloo line and lines con- 
nected with it; at London Bridge they found facilities for Sunday 
excursions by the Brighton Railway and South-Eastern and Chatham 
and Dover Railway to places in Kent and Sussex, and for embarking 
bard by on the excursion steamers for various places on the East 
Coast. Most of those opportunities were past and gone by the time 
that the City and South London Sunday trains began to run. On all 
the four West-end tube railways, as well ason the great railways having 
termini in London, trains were running on Sunday morning, too, 
during most of the time that on the City and South London Railway 
business was at & standstill. The Company had arranged with the 
Great Northern and City Tube Railway, which joined up to their 
station at Moorgate, to start running on Sundays at about the same 
time as they did, the City and South London trains beginning in 
future from Euston and Olapham Common at about 8.15 in the 
morning. They proposed to defend themselves against that particular 
competition by modifications of their Sunday time-tables, which they 
hoped would shorten the actual hours of Sunday duty work by 
individual members of their staff, yet would preserve to the great 
majority of them the alternate Sunday off which they now enjoyed. 
Six months ago he enlarged fully on the projected high-level subway 
to connect their station at the Bank with the stations of the Central 
London and Waterloo and City lines. Parliamentary sanction to that 
scheme might be regarded now as practically assured. 

The report was adopted, and a resolution passed authorising the 
payment of dividends on the 5 per cent. preference stocks, 1891, 1896, 
1901, and 1903 for the half-year ended June 30, 1909, together with 
a dividend at the rate of 14 per cent. per annum on the consolidated 
ordinary stock of the Company, 


RIO DE JANEIRO TRAMWAY LIGHT AND POWER. 


The annual report for 1908 states that the hydro-electric plant at 
Rio das Lsges is practically finished, all of the machinery and eleo- 
trical apparatus having been installed in the power station, and the 
hydraulic and other outside work completed, except as regards minor 
details. The transmission lines have been completed and an indepen- 
dent telephone line constructed during the year, connecting the power- 
house at Rio das Lages with the terminal station at Rio de Janeiro, to 
assure communication at all times between the stations in the case of 
the lines being aflected by lightning or other causes. The terminal 
station building has been finished, with the exception of painting and 
other details of interior finish, and the electrical equipment for the 
high and low tension alternating-current section has all been installed 
and is nowin regular use, and there remains to be done only the 
adjustment of this apparatus and the completion of the wiring about 
the station. Three 800-kw. motor-generators have been installed for 
the tramway service, and the sub-foundations and other preliminary 
work have been completed in this building for the additional 
machinery which will be required for the operation of the entire 
tramway system, The sub-foundations have also been completed for 
the gas-engine units which will be installed in this building as a 
reserve for the public street lighting. While the new electric lines 
were opened late in the year and it has been impossible to utilise the 
electric cars to their full advantage on account of the reconstruction, 
and consequently to reduce operating expenses to any material extent, 
yet the ratio of the net income to gross income of the tramways has 

een increased from 38 61 per cent. in 1907 to 42:19 per cent. in 1908, 
It cannot be expected, however, that a very noticeable benefit from 
the electrification of the lines will be obtained until all of the electri- 
fication is completed and the entire system can be operated as a whole 
without the expenses and interference attendant upon mule operation. 
Close attention has been paid by the Company to the development of its 
power business. Until Jan. 1, 1908, the various companies which are 
controlled by this Company were operated as separate concerns, but 
from this date the operation of these companies was taken over by 
this Company under operating contracts and leases, so that the earn- 
ings of the various companies appear for the first time in the financial 
statements of this Compsny. Daring the past year the Company has 
sold 956,600 dol. first mortgage bonds, this being the remainder of the 
total issue. There were also sold during the year 35,000,000 fr. of 
the French issue of the second mortgage bonds, and £900,000 of the 
sterling bonds of this same issue were sold by public issue in London. 
Since the date of the public issue a further amount of £50,000 of 
this issue has been sold by private sale, making a total amount of 
£950,000 outstanding of these sterling bonds on Dec. 51. The net 
revenue from operation, after deduction of operating expenses, 
maintenance, taxes, and other fixed charges in Rio de Janeiro, was 
2,730,434 dol., from which must be deducted the fixed charges and 
interest on loans at head office, leaving a net surplus, after the pay- 
ment of all expenses and fixed charges for the year, of 870,236 dol, 
An opportunity being presented of acquiring about 75 per cent. of 
the shares of the Jardim Botanico Tramways Co., thus assuring a 
controlling interest of this company, the Board considered it wise to 
purchase these shares, as that company has a large and lucrative 
business in one of the best residential sections of the city, and can be 
operated to good advantage in connection with the other tramway 
systems under the control of this Company, as well as assuring to this 
Company an important contract for the power required for the opera: 
tion of this system. The combination of these шев with the others 
should also prove of great public benefit, as an interchange of traffic 
by means of through cars can be etlected, which should prove a great 
convenience to the travelling public. 
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DUBLIN AND LUCAN ELECTRIC RAILWAY. 


After providiog for debenture interest there is an available balance 
of £1,153. 10s. 9d. for the half-year ended June 30 last, out of which 
the directors recommend the payment of the usual half-yearly dividend 
on the 5 per cent. preference shares, which will absorb £475; that 
£250 he allocated to Messrs. Dick, Kerr, and Co. further on account 
of the sum still due to them on account of electrical equipment, thus 
reducing that debt to £350 ; and that the balance of £428. 10e. 9d. 
be carried forward to next half-year. 


LIVERPOOL OVERHEAD RAILWAY. 


The accounts of this Company for the past half-year show an avail- 
able balance of £7,696. 4s. 8d., and the directors have resolved to 
recommend payment of a dividend at the rate of 5 per cent. per annum 
on the (1892) preference shares, leaving a balance of £4 676. 4s. 8d. to 
be carri.d forward. 


NEW COMPANIES REGISTERED. 


Shefüeld Wire Rope Co., Limited. Registered June 29. 
Capital, £15,000 in £1 shares. Objects: to carry on the business of 
wire rope makers, engineers, foundera, smiths, machinists, manu- 
facture»s, patentee}, etc. Private company. Registered  ollice: 
Darnall, Sheffield. 


Electric Ordnance Co., Limited, — Registered June 24. Capital, 
£10 000 in 8,000 cumulative participating 10 per cent. preference 
shares of £1 each, and 40,000 ordinary shares of 18. each. Objects as 
indicated by the title. Minimum cash subscription, £7. Registered 
office: Irgram-eouit, Fenchurch-street, Е.С. 


Wortley Iron Co, Limited.—Registered June 26. Capital, 
£15,000 in £1 shares. Objects: to take over the business of iron- 
founders carried on by J. Birdsell, G. Birdsell, O. Birdsell, and H. 
Birdsell at Wortley, near Sheffield, as Wortley Iron Co. Private 
8 Registered office: Wortley Ironworks, Wortley, near 
Sheffield. 


Sanderson Bros., Limited.— Registered June 30. Capital, £3,000 
in £1 shares. Objects: to adopt an agreement with R. Sanderson 
and J. Sanderson, апа to carry cn the business of engineers, mill- 
wrights, smiths, builders and repairers, engine manufacturers, etc. 
Private company. Registered office: 42, Railway Arches, Pilgrim- 
street, Newcastle-on-Tyne, 

Charles E. Gibbs and Co, Limited.—Registercd June 24. 
Capital, £1,000 in £1 shares. Objects: to acquire the business 
carried on by C. E. Gibbs at 87, Eyre-street, Sheffield, as Charles E. 
Gibbs and Co, and to carry on the basiness of ironfounders, engineers, 
manufacturers of agricultural implements aud other machinery, tool 
makers, ete. Private company. 

Trinidad Oil Exploration Syndicate, Limited.—Registered 
July 5. Capital, £26,250 in 25,000 ordioary shares of £1 each 
and 25,000 deferred shares of 18, cach. Objects: to acquiro and 
turn to account any property containing or supposed to contain 
petroleum or other oils or shale, coal, lignite, asphalt, bitumen, or 
any bituminous or petroliferous substances, Minimum cash subscrip- 
tion, half the shares offered to the public. 

Smith's Patent Vacuum Machine Co, Limited.—Repistered 
June 19. Capital, £1,500 in £10 shares. Objects: to adopt agree- 
ments (1) between H. Heymann, H. Hey, J. Smith, H. L. Mitchell, 
W. Н. Askham, and E. Appleyard, and (2) between J. Smith, Н. L. 
Mitchell, W. H. Askham, H. Hey, and E. Appleyard, and to carry on 
the business indicated by the title and that of founders, engineers, 
tool makers, metal workers, machinists, fitters, etc. Private company. 


Midland Heating and Ventilation Co, Limited — Registered 
June 26. Capital, £6,000 in £1 shares (2,500 preference). Otjects : 
to acquire the business carried on at 85. Upper Trinity-street, Birm- 
ingham, as the Midland Heatiog and Ventilation Co.; to adopt an 
agreement with J. J. Moffatt, W. Moffatt, and W. L. White; and to 
carry on the business of manufacturers of and dealers in appliances 
and apparatus for heating, cooking, and ventilation, eta. Private 
company. 

Power Transmission Syndicate, Limited — Registered June 18. 
Capital, £40,000 in 39,500 cumulative preferred participatiog ordinary 
shares of £1 each and 10 000 deferred shares of 1з. each. Objects: 
to adopt an agreement with E. Hess-Remanda, and to carry on the 
business of electiicians, generators, actumulators, distributors, aud 
suppliers of electricity, eng.neers, proprietors of tramways and railways, 
etc. Minimum cash subscription, 10 per cent. of the shares offered to 
the public. 

Ferrabamba Copper, Limited.—Registered June 17. Capital, 
£5,000 in £1 shares, Objects: to acquire any mines, mining rights, 
metalliferous and other land in Peru and elsewhere, and to carry on 
the business of copper and general miners, smelters of and dealers in 
ores of all kinds, ets., and to adopt agreements (c) with J. W. Coom 
Kittelsen and (b) with W. E. G. Firebrace. Private company. 
Table A mainly applies. Registered office: Finsbury House, Bloom- 
field-street, E.O. 


Anglo-Asiatic Manganese Co, Limited.—Registered June 5. 
Capital, £20,000 in £1 shares. Objects: to acquire a certain mining 
lease and concession in respect of miniog, exploring, and prospecting 
for mapganese ore and other minerals and products in Smyrna, 
Turkey-in-Asia ; to adopt an agreement with G. S. Pitcairn, W. J. 
Eales, W. L. Findlay, and L. Turing, and to carry on the business of 
manganese, iron ore, gold, and general miners, winners and workers 
of gold, gold quartz, copper, and other minerals, dealers in precious 
metals and stoces, etc. Private company. Registered office: 41, 
Gravechu.ch-street, Е.О, 


Liens Registered, ete. 


Submarine Railway, Limited.—Debenture to bearer, dated 
July 5, 1909, to secure £600, charged on the company’s undertaking 
cat property, present and future, including uncalled capitel. 


Talbot-Stead Tabe Co., Limited.—Particulars of £5,000 5 per 
cent. debentures, created June 18, 1909, filed pursuant to Section 95 (3) 
of the Companies (Consolidation) Act, 1908, the whole amount bein 
now issued. Property charged: the company's undertaking an 
property, present and future, including uncalled capital. No trustees. 

Huinao Copper Mines, Limited.—Charge, created by receiver 
pursuant to order of court, dated July 7, 1909, to secure £2,050, 
Property charged: whole of the company’s property in Peru and other 
assets and undertaking (except unissued and uncalled capital and any 
property acquired by means of such unissued and uncalled capital). 
Holders : Matheson and Oo., 5, Lombard street, E.C. 

Mexican Railway Co, Limited.—Particulars of £1 000,000 
second debentures, crested March 18, and secured by trust deed dated 
July 8, 1909, filed pursuant to Section 93 (3) of the Companie: (Соп. 
solidation) Act, 19C8, the amount of the present issue being £500,000. 
Property charged: the company's original railway, telegraph, and 
undertaking (subject to trust deed of May 1, 1880, cove ing £2,000,000 
6 per cent. debenture stuck), except properties described in fourth 
schedule to deed of July 8, 1909, and the Pachuca Kailway and 
Zacatian branch (as a first charge). Trustees: Right Hon. Baron 
Aldenham, W. Plender, and H. P. Sturgis. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Hornsey.—The Council electricity supply undertaking this year 
slows a net profit of several hundred pounds over that of last year. 

Santa Fe.—The Santa Fe Government have given 40,000 dol. gold 
t» the Santa Fe Municipality for new machinery for their electric light 
station. 

Blaenau Festiniog.—Th Yale Elestric Power Co. are about to 
commence laying а new main to increase the voltage in the Tany- 
grieiau district. 

Cordoba.—The Cordoba Government have fixed the definite 
capital of the Cordoba Electric Light and Power Co, as being 
£476,685. 9s. 10d. 

Buenos Ayres. — The directors of the United River Plate Te'ephone 
Co. have, at the request of the public, resolved to construct a Jine 
from Bucnos Ayres to Mar del Plata, 

River Piate.—Tle Government have ordered a contract to be 
drawn up in connection with the concession granted to Mr. A. 
Limousin for an electri* light station in La Plata. 

Bath. —Tho Кога! Distric: Council have decided to invite the Bath 
City Council tə purchase the order authorising the Rural District 
Council to supply electricity within their district. 


Kensington aud Knightsbridge Eleotric Lighting Co.—The 
dire tors have declared an interim dividend on the ordinary shares for 
the half-year ended June 30 at the rate of 8 per cent. per annum. 


Dunstable.—The Town Council, having received notice of the 
intention of private parties to seek a provisional order to supply 
electricity within the borough, have decided to oppose the appli- 
cation. 


Buxton.—The Urban District Council have decided to make appli- 
cation to the Local Governmeut Board for sanction to the borrowing 
of £500 to meet the estimated requirements of mains and services for 
three years. 


Monte Video.—Plans have been prepared, and approved by the 
Uruguayan Government, for the establishment of a State telephone 
service for the department of Monte Video, Tli» expenditure on the 
work is estimated at about £320,000, 


Watford.—The electrical engineer reported at the last meetiog of 
the Electricity Committee that 18 consumers had been coanec to 
the system since the previous meeting, making a total of 789 connected 
te date, equivalent to 52,128 32.watt lampe. 


Chopwell.—The Chopwell miners have now decided t» have the 
electric light placed in their houses. The rate of payment is fora 
l6-c.p. light 4d. The question of lighting the village more efficiently 
will be brought before the Blaydon District Council, 


Fulham.—Mr. A. Carson Roberts, the district auditor, reporting 
on the electricity undertaking of the Fulham Borough Council, states 
that during the year just closed—the fifth of full working—it had for 
the first time paid its way, there being a profit of £3,606. 


Totnes. —At the last meeting of the Town Council the town clerk 
reported the receipt from the Board of Trade of a copy of a letter 
addressed to the Totnes Electricity Supply Co., which called atten- 
tion to special electric lighting regulations, and this was handed to the 
surveyor. | 

Preston.—For some years there has been an agitation in Preston in 
favour of the Corporation purchasing the undertaking of the National 
Elestric Supply Co., and much disappointment was expressed last 
week when it was announced that the committee have decided that 
they cannot recommend its purchase. 

Morecambe.—The Courcil have authorised the Electricity Oom- 
mittee to seek the advice of an expert to report generally as to any 
alteration which can be made in the present electrical plant and 
tyetem cf distribution ard other matters, with a view to securing a 
more economical working of the electric light department. 


— 
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Glamorgan.—With a view to siding the study of engineering, 
authority has bean given by the Board of Education for the establish- 
ment as an experiment of a laboratory for mechanical and electrical 
engineering, and the chief education official has been directed to report 
in el upon the whole of the cost of hiring and equipping such a 
centre. 


Hoddesdon. —The Hertfordshire County Council have given permis- 
sion to the erection by the National Telephone Co. of a line of poles 
and wires along the High-street, Hoddesdon, under the terms of the 
existing agreement between the County Council and the company, 
subject to the poles being placed in positions to the satisfaction of the 
county surveyor. 


South Shields.—The Town Council have confirmed the settlement 
arrived at between the Tramways and Electrical Committees with 
regard to the dispute as to the account for current for travelling 
pupos The Council also sanctioned the laying down of a duplicate 
cable which was found to be necessary owing to the increased demand 
for current for power purposes. 


Dinas Powis.—A meeting of the Dinas Powis Parish Council was 
held on Monday, when a further resolution was passed requesting the 
Raral District Council not to quond with the electric lighting scheme 
for Whitchurch on the ground that the scheme was sure to bea failure, 
and that the burden would fall on the ratepayers in all the parishes 
within the Rural Council district. 


Bournemouth and Poolo Electricity Co.—The directors have 
authorised the payment of the interim dividends upon the 44 per 
cent. preference shares, and the 6 per cent. second preference shares of 
the company, less income tax, for the half-year ended June 30, 1909, 
and have declared an interim dividend on the ordinary shares at the 
rate of 5 per cent. per annum, less income tax, for the same period, 
all payable on Aug. 15. 


Edinburgh.—At a meeting of the Electric Lighting Committee of 
the Town Council it was intimated that the surplus this year amounted 
to £2,071. 16s. 4d. Mr. A. A. Murray moved that the surplus be 
SPD ы towards the redemption of the capital debt on the undertaking, 
while Mr. Lyon, seconded by Mr. Rawson, moved that it be applied 
towards the relief of the rates. By seven votes to six Mr. Lyon's 
motion was carried. It was agreed to recommend that the rate of 
charge for lighting be allowed to remain unaltered. 


Hanley.—The monthly report of the electricity department for 
May, 1909, was submitted to the last Council meeting. In that 
month 105,383 units were sold, against 88 909 in Мау, 1908. The 
total generated were respectively 125,174 and 112 468 units, and the 
maximum loads 829 kw. and 826 kw. The coal consumption per unit 
was 9 50 lb, against 10:39 lb. a year ago, and the works cost 999d. 
compared with 1°302d. per unit sold, notwithstanding several items 
beirg charged to revenue instead of to capital, but the amount of 
repairs in hand was less than in 1908. 


Huddersfield. —The Electricity Committee have decided to intro- 
duce the system of prepayment meters in the Longwood district. 
There are now 2,977 consumers, an increase of 134 for the half year, 
and the number of lamps connected is 276,515, an increase of 32,352 
on the past six months. Arrangements have been made for a supply 
of energy to the preniises of Read Holliday and Sons. Extensions are 
to be carried out from Elmfield-road to Ashfield-road, Fartown, and 
to Snow Lea, Longwood. The mayor, chairman, and deputy chair- 
man, with the borough electrical engineer, have been appointed to 
deal with the application of the leading stokers for increased pay. 


Bray.—At the last meeting of the Urban District Oouncil the 
report of the Electrio Light Committee was submitted, in which it 
was stated that a letter had been received from the Local Government 
Board with reference to the application of the Council for a loan of 
52.600 for extensions at the electric light works. The letter stated 
that the Board could not, with proprietv, sanction a loan in respect 
of works carried out in 1904, 1905, and 19(6—three or four years 
having elapsed since their completion. The cost of the switchboard, 
£460, being & maintenance charge, would have to be defrayed out of 
revenue. The Board were prepared to sanction a Joan of £1,000 in 
respect of gas plant, disconnecting boxes, and contingencies. 


Mexborough.—The Electric Lighting Committee reported at the 
last Urban District Council meeting that the Local Government 
Board's inspector, after making a visit for additional information, had 
agreed to the loan being raised from £4,100 to £4,820, chiefly for 
prospective extersions to the distribution cable and public lighting 
cable and lamps The committee recommended that application be 
made to the Local Government Board for an additional $720 to be 
borrowed, made up as follows: £370 for prospective extensions to dis- 
tribution cable, £300 for prospective extensions to public lighting 
cable and lamps, and £50 for extras in connection with the new office. 
]t was also recommended that the work in connection with the new 
office and storeroom be proceeded with at once. The report was 
adopted. 

Sheffield. — Mr. H. R. Hooper, of the Local Government Board, on 
Friday conducted an inquiry into an application by the Corporation to 
borrow £56,000 for purposes of the electrical department. It was 
stated that the undertaking had £170,600 unproductive capital, 
against which they had no assets, The sum of £225 had been paid 
by the Corporation for every £100 raised by the old company owning 
the electric light works. The town clerk mentioned that, although 
they had to work in competition with a gas company whose charges 
were the lowest in the kingdom —1s. 4d. per 1,000 ft., and down to 
ls. for large quantities—the demand for electricity was growing, and 
funds were needed in order that customers' demands mi Rit be readil 
met. They were also seeking to make an extension to Tinsley, whic 
was in the area of the Yorkshire Electric Power Co., but owing to the 
supply station being so far away, they were willing that Sheffield 
hould provide the supply. 


Stoke-on-Trent. — The Electricity and Destructor Committee 
reported at the last Town Council meeting that the electrical engineer 
presented his quarterly report in which he stated that during the 
quarter ended June 3), 188,382 units had been supplied, an increase 
on the corresponding period of last year of 66 per cent., and that the 
number of consumers now on the books was 454, representing a total 
of 17,719 32-watt lamps for lighting and heating, and 826] h.p. in 
motors, The town clerk read a letter from the Local Government 
Board referring to the visit of one of the Board’s inspectors to the 
electricity works with reference to the Council's application for sanc- 
tion to borrow £650 for the installation of a water-cooling plant there, 
declining at the present time to sanction such a loan. The electrical 
engineer reported on the amendcd regulations made by the Board of 
Trade under the Electric Lighting Acts, 1882 and 1888, for securing 
the safety of the public and for ensuring a proper and sufficient supply 
of electrical energy. The report was Чор 


Tynemouth.—At the last Town Council meeting the Electrical 
Committee presented а special report with reference to various matters 
in difference between the Corporation and the Newcastle-on-Tyne 
Supply Co. The company offered, on the Corporation eeing to 
withdraw their claim on account of delay ia commencing the supply, 
to relieve the Corporation of theobligation to run the generating xen 
for two years, The committee recommended that, in view of the fact 
that the Corporation was now taking a bulk supply from the New- 
castle Co., and of the general reduction in the staff at the works, and 
also in view of the state of the works and the fact that they are not 
to be run for two years, that the salary of the electrical engineer 
should be reduced from £300 to £250 per annum, and that should a 
credit balance be shown in the accounts for the year ending March 
next the question should he taken into consideration with a view to 
an increase of salary. The committee also recommended that the 
salary of the station superintendent should be reduced from £3 to 
£2. 10s. per week, and that the wages of every man employed in the 
engine room should remain as at present. The report was adopted 
without discussion. 

Derby.—The Town Council having recently applied to the Local 
Government Board for perniitsion to borrow £7,300 for the purposes 
of their electric light undertaking, Mr. H. R. Hooper, M. Inst. O. E., 
held an inquiry on the 218 inst. at the Guildhall into the subject 
matter of that шт. There was no opposition. The town 
clerk explained that the present application was made under the 
Electric Lighting Act of 1882, and the £7,300 which they now desired 
to borrow was made up as follows: mains, £5,000; services, £500 ; 
motora, £900; radiators, £100; transformers and chambers, 2500; 
and pipe lines, £300. This £7,300 was the estimated capital 
expenditure in connection with the undertaking for the current 
financial year. The electrical engineer supplied details of the growth 
of the undertaking under his control, and said it was increasing con- 
siderably. It was stated that the number of units of electricity sold 
the year bofore last was 3,520,074, and last year the total was 
5,957,797, an increase of 637,000 units, and this was the largest 
inorease there had been in any year since the works commenced, 
The greater part was in connection with the supply of energy for 
power purposes, and in addition to the number of units now supplied, 
there were connections being arranged for 600 h. p. 


York.—The Electricity Committee have prepared a report in which 
they state that the city electrical engineer has laid before them a 
report upon the proposed lighting of strcets along the routes of the 
electric tramways by the substitution of electricity for the present gas 
lamps, utilising the tramway posts for the'electrio lamps. It has already 
been arranged in connection with the tramways contract for the laying 
down of tho requisite cables for the proposed alteration of the existing 
system of lighting in the streets referred to. The city electrical engi- 
neer in his report states: ''The total number of gas lamps between 
the end of the existing publio electric lighting and either the city 
boundary or the ends of the tramway routes along each route is 89, 
The cost to the city is £2. 12». 9d. per post, or for the 89 posts £234. 
14s, 9d. per annum. These 89 gas lamps could be substituted by 
Osram lamps of the same candle-power and burning the same number 
of hours, if placed on alternate tramway posts, at the same cost per 

at. The cost of providing and fixing the requisite electric hght 
anterns and lamps would be £289. 6s., and if the alterations are 
carried out I would suggest that this expenditure be met out of revenue 
account. Among the advantages to be obtained by substitutin 
electric lighting is that the lighting is then not affected by the vind 
on stormy nights and the number of poles along the footway are 
reduced toa minimum. No doubt when the time comes to erect the 
tramway poles it will be found thatit is necessary to fix some of them 
in positions now occupied by gas ешр, and the latter will have 
to be removed. If the extension of electric street lighting is adopted 
it will be possible to avoid all the expenses of removing and re-erect- 
ing the gas-posts. The total consumption of the proposed electric 
lamps will be approximately 20,000 units per annum." The committee 
have adopted the city electrical engineer's report and have referred it 
to the Streets and Buildings Committee with a recommendation for 
its approval by them, so that the work may be carried out in con- 
junction with the laying down of the tramways. 

Stock Exchange. — Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quotation to the Chiswick Electricity Supply Corporation's £80,000 
44 per cent. first mortgage debenture stock. The committee has also 
been asked to appointa special settling day in the Glenshiel 
Rubber Estates Co. s 20,809 shares of £1 each, 158. id, 
Nos. 1 to 7 8,008 to 21,818, 21,455 to 22,544, 25,014 to 
23,633, and 25,915 to 30,000; Ledbury Rubber Estates’ 41,661 
vendors’ shares of £1 each, fully paid, Nos. 40,001 to 81,661; 
Northern Copper (B. S. A.) Oo. s further issue of 19,000 shares of £1 
each, fully paid, Nos. 205,631 to 224,630; Sumatra Consolidated 
Rubber Estates’ 34,264 shares of £1 each, fully and partly (7s. 6d.) 
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paid, Nos. 1 to 34,254; Sumatra Proprietary Rubber Plantations’ 
60,000 shares of £1 each, fully and partly (10s.) paid, Nos. 1 to 
60,000 ; Tebrau Rubber Estates’ (1909) 50,000 shares of £1 each, бв. 
paid, Nos. 1 to 50,000; Ulu Rantau Rubber Estates Co.'s 10,007 
shares of £1 each, fully paid, Nos. 14,376 to 24,382, and 
5,549 shares of £1 each, fully paid, Nos. 24,383 to 29.931. 
The committee has further been asked to allow the United 
Sumatra Rubber Estates’ 65,000 shares of £1 each, fully paid, 
Nos. 1 to 65,000 (special application), to be quoted in the official list. 
The committee have appointed special settling days as follows: 
July 30--Bombay Electric Supply and Tramways Co.'s script, fully 
and partly paid, for £150,000 5 per cent. second mortgage 
debentures ; Southern Electric Tramways Oo. of Buenos Ayres (Com- 
p de Tramways Electricos del Sud) script, fully paid. for £100,000 

per cent. first mortgage debentures, Nos. 1 to 800 of £100 and 801 
to 1,800 of £20 each. Aug. 5—Widin Copper Syndicate’s 7,700 shares 
of £1 each, fully paid, Nos. 1 to 6,701 and 16,708 to 17,707. Aug. 5— 
Pataling Rubber Estates Syndicate's 225,000 shares of 2s. each, fully 
prid, Nos. 1 to 225,000 (ex all dividends paid or declared up to and 
including Aug. 11, 1909); Selangor Rubber Co.'s 300 000 shares 
of 2s. each, fully paid, Nos. 1 to 300,000 (ex all dividends paid or 
declared up to and including Aug. 11, 1909). The committee has also 
ordered the following securities to be quoted in the official list: 
Bombay Electrio Supply and Tramways Co.'s scrip, partly paid, for 
£150,000 5 per cent. second mortgage debentures; Southern Electric 
Tramways Co. of Buenos Ayres (Compania de Tramways Electricos 
del Sud) scrip, fully paid, £100,000 5 per cent. first mori gage deben- 
tures, Nos. 1 to 800 of £100 and 801 to 1,800 of £20 each. 


TRACTION. 


Impérial Tramways Co.—The directors announce that no interim 
dividend will be paid at this time on either class of shares. 


Mont Blano.—The first section of the tramway from Le Fayet to 
Mont Blanc, which goes as far as Col de Vora, has been opened for 
traffic. 


Chile.—The Chilian Government have signed the contract for the 
construction of the line from Arica to Ls Ра» (Bolivia), the work to be 
terminated in three years. 

City of Buenos Ayres Tramways Co. (1904).— The directors 
have declared a dividend of 1s, 3d. per share, less income tax, for the 
three months ended June 30 last. 

Liverpool Overhead Railway Co.—The directors recommend a 
dividend at the rate of 5 per cent. per annum on the 1892 preference 
shares for the past half-year, carrying forward £4,696. 

Portsmouth.—The Corporation tramways have earned a profit of 
Ё? 291. Өз. Ad., after setting aside £10,900 for maintenance, £2,500 
for insurance, and allowing tor interest and sinking fund. 

Derby. —The receipts of the Corporation tramways during the three 
weeks ended July 17 were £2,564. 18. 10d, being a decrease of £147. 
18s. 5d. as compared with the corresponding period last year. 


Hull and Barnsley Railway.—The Bill promoted by the com- 
үп , asking for power to construct 23 miles of new lines in South 
Yorkshire, has passed the Unopposed Committee of the House of 
Lords, and has been ordered to go torward for third reading, 


Bow Bridge Tramway.—It is expected that the reconstruction of 
the tramway lines between Aldgate and Bow Bridge, to take the 

lace of the stud system, will be completed by the end of this week. 

he entire work is being carried out by Messrs. Dick, Kerr, and Oo., 
of Abchurch-ysrd. 

New London Tramway Route.—A new line of London County 
Council electric tramways has been opened this week for public service 
from King's Cross to Park-strect, Camden Town. This new line 
connects Holborn with Camden Town. It is expected that the work 
of electrifying the whole line from Holborn to Шашра сай, via Great 
College-street, and from Euston-road to Hampstead will be completed 
very shortly. 

Keynsham.—The Council have received notice of an application 
by the Bath Electric Tramways, Limited, tothe Board of Trade for the 
extension of the time оше by the Bath Electric Tramways (Light 
Railway Extensions) Order, 1906, to construct two light railways in 
the rural district of Keynsham, authorised by the order. The time 
for construction expired on Aug. 18 next, and the company are desirous 
of obtaining a further period in which to complete the railways, 

Cannock Chase.—In a report presented at the last meeting of the 
Walsall Town Council the Walsall Corporation Tramways Committee 
state that they had before them a suggestion that the tramways should 
be extended from Walsall Wood through Brownhills, Chasetown, 
Chase-terrace, and Heath Hayes to Cannock, and from there back to 
Bloxwich, and that they have appointed a sub-committee to report on 
the subject. The extension, if carried out, would open up the most 
populous portion of Cannock Chase. 

Gwendraeth.— The official inspection of the Burry Port and 
Gwendraeth Valley Railway as a light railway to the Gwendraeth 
Valley was made by Oolonel Druitt, of the Board of Trade, on 
Tuesday. The inspector was conveyed over the system from Burry 
Port to Pontyberem by special saloon, accompanied by Mr. H. F. 
Stephens, consulting engineer, and Mr, Arthur Morgan, gencral 
manager, and Mr. Jno. Eager, residential engineer, A minute 


examination was made of the new work, which has been executed in 


accordance with the light railway order, and found to be highly 
satisfactory, the inspector consenting that the railway be opened for 
passenger traffic forthwith, 

Rawmarsh.—At the last Urban District Council's meeting the 
clerk referred to the alleged claim by the Greasborough Council of a 
portion of the rent from the trams running through their district, 


The Rawmarsh Council had previously replied that they could not see 
their way to pay to Greasborough any portion of the rent that they 
received from the tramway people. He read a letter from the 
Greasborough Urban District Council’s clerk in the following terms: 
"Tramline Rental.— I am directed by my Council to acknowledge 
the receipt of your letter of the 19th ult. re the above. I am to say 
that the Council have now no other alternative but to lay the whole 
of the correspondence before the County Council. The roadway over 
which the trams are running being a main road, any rental received 
would have to be handed over to them as wayleave.— Yours faithfully, 
Joun H. Jackson, clerk.” 

Elsenhbam.—The agreement between the Great Eastern Railway Со. 
and the promoters of the Elsenham and Thaxted Light Railway for 
the construction of the proposed line has been exchanged. The line 
will open up a large area of rich agricultural land in North Esser, 
which is badly in need of better railway facilities. It will be about 
five miles long, and will cost about £33,000. A short time ago it 
seemed almost impossible that the agreement would ever be exchanged, 
but owing to the Treasury making a farther grant of £500, in addition 
to the £15,000 previously granted, and owing to Sir Walter Gilbey, 
Bart., undertaking to bear a very considerable proportion of the 
balance, in addition to the sums he had already promised and the 
land he had given, the construction of the railway has now become & 
practical certainty. Land has also been given by the Countess of 
Warwick, Lord Strathcona, Mr. E. W. Oollin, and Mr. A. P. 
Humphrey, and subscriptions have been promised by a large number 
of residents and others interested in the district. 


Hornoastile.— A largely attended meeting to consider the proposal 
to construct a light railway from Sleaford to Kirkstead was held at 
Horncastle on Friday evening, Mr. John Day, J.P., presiding. The 
details of the proposals were explained by Mr. 8. V. Hotchkin, J.P. 
‘Woodhall Spa) Mr. R. Pattinson (Ruskington) and Mr. E. H. 
Godson (Sleaford), and Mr. Baker (London). The Chairman said the 
new railway would prove very beneficial to Horncastle, and the scheme 
had been taken up by gentlemen who had themselves sors the pre- 
liminary expenses. It would pass through a country rich in produce, 
and would open up a direct route from Horncastle to Sleaford, and 
thence to the Midlands. As a corn merchant he had attended 
Sleaford Market for nearly 40 years and knew what a great deal of 
corn was grown in the district through which the railway would pass. 
A resolution in support of the scheme was Pa unanimously, and 
an influential committee was formed with the object of ascertaining 
the financial support likely to be forthcoming locally. 


Colinton.—The Tramways Committee of the Edinburgh Town 
Council last week visited the prospective route of the proposed 
Colinton tramways. It is unders that attempts to arrive at an 
agreement between the promoters and the Corporation have so far not 
been successful. The former body have behind them the desire of 
the War Office for an early commencement of the work in the interests 
of the building of Redford barracks, and it is understood that they 
have made demands on the Corporation which the latter deem it 
impossible to accept. One of the conditions, it is understood, sought 
to be imposed on acceptance of the agreement was that the promoters 
should have powers to at some future time run lines into the centre of 
the city, a condition which the Corporation cannot concede during the 
existence of the present cable tramway lease without the consent of 
the lessees. At the close of their visit of inspection of part of the 
proposed route, the committee decided to submit certain proposals to 
the promoters with the view of arriving at an agreement. 


Merthyr.—At the last meeting of the Town Council the Watch 
Committee reported having received a letter from the Merthyr Electric 
Traction Co. with reference to the overcrowding of trams, and that 
the same had been referred to the chief constable with instructions to 
take any necessary proceedings to prevent overcrowding. Oouncillor 
Isaac Edwards said that if councillors used the trams often they would 
know that overcrowding only occurred during pouring rain. There 
were times, he urged, when a little discretion should be exercised. 
The previous Thursday night a Dowlais party arrived late at the 
Merthyr Station, and honak rain was falling fast the conductor of 
the car refused to allow the party on board the tram as he said the car 
had its full complement. The party had, therefore, to walk to Dowlais 
in the rain. Chief Constable Wilson, in reply to questions, said the 
cars were regulated by the by-laws. The attention of the company 
had been called to the overcrowding of the Dowlais cars, as the Board 
of Trade had regard to the dangerous inclines. But the Board of 
Trade referred particularly to the crowding on the outside, as it would 
be diflicult to get to the brakes in case of accident. He did not think 
the Board would object to people standing inside the cars in wet 
weather. Councillor Edwards said he was glad to hear that remark, 
and he hoped it would be noted. 


APPOINTMENTS VACANT. 


Chair of Engineering. Vacancy at the University of Melbourne, 
Victoria. The salary attached to the position is £1,000. Applica- 
tions to the Agent-General of Victoria, Melbourne-place, Strand, Ww. C. 

Electrical Engineering Principal, Sunderland Technical College. 
Salary, £250, rising to £300. Applications must be sent to Mr, 
T. W. Bryers, secretary, Education Office, 15, John-street, Sunder- 
land, by Aug. 23, See advertisement in last issue, 

Professor of Physics. The Department of Agriculture and 
Technical Instruction for Ireland invite applications for the professor. 
ship of physics in the Royal College of Science. Testimonials must 
be sent to the Secretary, Department of Agriculture and Technica’ 
Instruction for Ireland, Upper Merrion-street, Dublin, by Aug. 16 
See advertisement in last issue, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Salferd.—The Electricity Committee of the Corporation invite 
tenders for the purchase of a direct-ooupled steam dynamo of 150 kw. 
capacity. Tend. тв by Aug. 9. 

Altrincham.— Tenders are invited for an electrical installation at 
the new higher elementary school, Hale (deposit £1. 1s.). Particulars 
from the Clerk, Education Department, Altrinoham, Ohechire. 
Tenders by July 30. 

Dewsbury. — Persons desirous of tendering for the electric lighting 
of the nurses’ home at the Dewsbury and District Infirmary must 
rend their names and addresses to Messrs. Kirk, Sons, and Ridgway, 
F. R. I. B. A., architects, Dewsbury. 

Great Yarmouth.—The Corporation iuvite tenders for the supply 
of uniform clothing for the tramway staff. Particulars from Mr. Е, L, 
Turner, general manager, at the tramways depót on Caister-road. 
Tenders to the Town Olerk by Aug. 3. 

London, 8.W.—Tenders are invited for the supply of telephone 
material and switchboards to the Postmaster- General's department in 
New South Wales, for the Commonwealth of Australia. Tender form 
and specifications obtainab'e at the Commonwealth Oftice, London. 

Burslem.—The Corporation invite tenders for the wiring and 
lighting of the technical school, Wedgwood Institute. Tenders to 
Mr. A. Ellis, town clerk, Town Hall, Burslem, by July 30. Par- 
ticulars obtainable from Mr. F. Bettiny, borough engineer and sur- 
veyor, Municipal Offices. 

London, W.C.—Tho Postmaster - General invites tenders for 
creosoting telegraph polea. Forms of tender, containing all par- 
ticulars, obtainable from Mr. G. Morgan, controller of stores, Stores 
Department, G.P.O., 17-19, Bedford.street, London, W.O. Tenders 
must be sent in by Aug. 9. 

Salford. —Tenders are invited for the supply of 1,100 tons of oxide 
of iron purifying material to the Gae Committee of the Oorporation. 
Particulars obtainable on application to Mr. Wm. W. Woodward, 
engineer, Gas Offices, Bloom-street, Salford. Tenders to Mr. L. C. 
Evans, town clerk, by Aug. 12. 

Carlisle.—The Burial Joint Committee invite tenders for the 
installation of new heating apparatus iu the chapels at the Carlisle 
Oemetery. Particulars obtainable from Mr. H. Little, East Norfolk- 
street. Endorsed tenders must be sent to the Clerk of the Committee, 
34, Lowther-street, by July 31. 

Manchester.—The Waterworks Committee invite tende: s for the 
supply of about 910 tons of cast-iron water-pipes, 24 in. diameter, 
with about 20 tons of special castings. Specifications, etc., obtain- 
able from the Secretary, Waterworks Offices, Town Hall, Manchester, 
on payment of 108. (returnable). Tenders by July 31. 

Bradford.—The Tramways Department invite tenders for eight 
automatic point controllers. Tender forms and further particulars 
obtainable from Mr. C. J. Spencer, tramways general manager, Tram. 

way Offices, 5 and 7, Hall logs, Bradford. Tenders to the office of 
- Mr. Frederick Stevens, town clerk, Town Hall, Bradford, by July 30. 


Bury.—The Education Committee of the Corporation invite tenders 
for heating and ventilating a new secondary echool to be erected in 
the borough. Particulars, conditions, and outline plans obtainable 
from Mr. Robert Wilkinson, director of education, Education Offices, 
8, Bank-street, Bury, on payment of £1. le. (returcable). Tenders 
by Aug. 21. 

8.—The Corporation invite tenders for the supply of best 
Welsh smokeless coal to the electricity works during the е of 
12 months from Sept. 1. The estimated quantity required is from 
1,300 to 1,500 tons. Forms of tender obtainable from Mr, Russell Е. 
Ferguson, borough electrical engineer, Electric Light Works, Hastings. 
Tenders by Aug. 5. 

Keighley.—The Corporation invite tenders for two 1,000-kw. 
turbo-alternators with condensers and two water tube boilers. Specifi- 
cations obtainable at the Borough Electrical Engineer’s Office, Coney- 
lane, Keighley, on deposit of £1. 18. (returnable). Tenders, addressed 
to the Chairman of the Electricity Committee, Town Hall, Keighley, 
must be sent in by Aug. 7. 

Plymouth.—Tenders are invited by the Education Authority of 
the Corporation for the installation of (a) electric light and (b) 
intercommunication system of telephones at the new offices in Rawe- 
street. Specifications and plans can be seen at the Clerk's Office. 
Tenders to Mr. E. Chandler Cook, education secretary, 18, Princess- 
gyuare, Plymouth, by July 30. 

Bury.—The Corporation invite tenders for the supply and erection 
of three water-tube boilers, each capable of evaporating 25 000 lb. of 
water per hour. Copy of the specification and form of tender obtain- 
able from Mr. 8. J. Watson, M. I. E. E, engineer and manager, 
Electricity Works, Bury, on a deposit of £2. 28. (returnable). Tenders 
to the Town Clerk, Bury, by Aug. 16. 

London, E.C.—The South Australian Government invite tenders 
for the supply and delivery of steel railway sleepers. Oopies of speci- 
fication, conditions of contract, and drawings can be obtained, on 

ayment of £1, from the office of Mr. A. A. Kirkpatrick, Agent-Gencral 
or South Australia, 28, Bishopsgate-street Within, London, E.C., 
where tenders must be sent by Aug. 4. 

Sligo.—The Asylums Committee invite tenders for the supply of 
materials for and fitting up of two independent hot-water installations 
in the male and female hospitals of the District Lunatic Asylum. 
Particulars and conditions of contract obtainable from the architect, 
Mr. Anthony Scett, 49, Upper Sackville-street, Dublin. Tenders must 
be sent to the above committee by Aug. 10. | 


London, 8.W.— The Directors of the Madras and Southern Mahratta 
Railway Co, invite tenders for the supply of miscellaneous tools aud 
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stores, as рег the specifications, which can be seen at the offices of the 
Company. The charge for the specifications is £1. 1s., which will 
not be returned. Tenders to Mr. H. Bonham-Carter, secretary, 
91, York.street, Westminster, S. W., by Aug. 10. 


Enniscorthy.— Tenders are invited for eleotrically lighting Kilcar- 
ur House from existing plant, for the Committee of Management of 
the Enniscorthy District Asylum, according to specification obtainable 
from the Clerk. District Asylum, Enniscorthy, A deposit of £1 
(returnable) will be required with applications for specifications, 
Tenders must be sent to the Asylum Office by Aug. 18. 


Sheffield —The Tramways Committee of the Corporation invite 
tenders for the general building work and structural steelwork required 
in the erection of new central tramways depót at Shoreham.street aud 
Leadmill-road. Drawings can be seen and bills of quantities and 
forms of tender obtained on application to the City Architect, Town 
Hall, Sheffield. Tenders to the City Architect's Office by Aug. 5. 


London, W.—The Directors of the Great Western Railway Co. 
invite tenders for the supply of 110 tons of steel bridge girders and 
other iron and steel work of British manufacture. Plans and speci- 
fication can be seen and forms of tender and bills of quantities 
obtained at the office of the Engineer at Paddington Station. Tenders 
to Mr. G. K. Mills, secretary, Paddington Station, London, by Aug. 2. 


London, E.C.—Tenders are invited for the delivery of 287 tons 
wrought iron to the Direotors of the Bengal and North.Western 
Railway Oo., as per specification to be seen at the Company's Offices. 
For each specification a fee of 10s. will be charged (not returnable). 
Endorsed tenders must be sent to Mr. Alexander Izat, managing 
5 257, Gresham House, Old Broad street, London, E. C., by 

ug. 6. 

Small Heath. — The Direotors of the Great Western Railway Co. 
invite tenders for the reconstruction of Golden Hillock- road Bridge, 
at Small Heath Station, near Birmingham. Plans and specifica- 
tion can be seen and forms of tender and bills of quantities obtained 
at the office of the New Works Engineer, Paddington Station. 
Tenders to Mr, G. K. Mille, secretary, Paddington Station, London, 
by Aug. 2. 

Manohester. —The Electricity Committee of the Corporation invite 
tenders for the supply, delivery, and erection at the Dickinson. 
street generating station of three flve-wire balancers. Specifications 
and form of tender obtsinable from Mr. F. E. Hughes, secretary, 
Electricity Department, Town Hall, Manchester. Further particulars 
obtainable from Mr. 8. L. Pearce, chief eleotrical engineer. Tenders 
by Aug. 4. 

Dublin.—The Directors of the Midland Grest Western Railway of 
Ireland Co. invite tenders for the supply of from 50,000 to 60,000 
tons of best quality South Wales steam coal for locomotiver, subject 
to specification. Form of tender and specification obtainable from 
Мг. R. L. Badham, secretary, Brosdstone Terminus, Dublin. Tenders, 
addressed to the Chairman, Broadstone Terminus, Dublin, must be 
sent in by Aug. 3. 

Eastbourne.—The Highways and Drainage Committee invite 
tenders for the supply of about 465 tons in all of cast-iron pipes, 4 ft. 
to & ft. internal diameter. Drawings and specification can be seen 
and forms of tender and copies of the specification obtained at the 
Borough Engineer's Office on payment of £2. 2s. (returnable), 
Tenders to Mr. A. Ernest Prescott, borough engineer, Town Hall, 
Eastbourne, by July д1. t VM 


London, E.—The Guardians of Mile End Old Town invite tender 
for the supply of six Aron type wattmeters of the following descrip- 
tion—viz. : watt-hour, shuated-pattern, switchboard meters, mounted 
in threes on two polished slate slabs, 5 ft. 4 in. by 3ft. 8 ір. by 
11 in., with shunts fixed on back of slabs ready for connections and 
with cyclometer dials, and to be of 100-ampere capacity at 105 volts. 
Further particu'ars obtainable from the Master of the Workhouse. 


Gretna and Carluke. —The Directors of the Caledonian Railway Co. 
invite tendera for the work to be executed in the renewal uf the super- 
structures of 10 underbridges on the main line between Gretna and 
Oarluke. Drawing can be seen at the offices of the Company's District 
Engineer, Princes-street Station, Edinburgh, where copies of the 
specification and schedule can be obtained on payment of £2. 2s. 
(returnable). Tenders to Mr. J. Blackburn, secretary, 502, Buchanan- 
street, Glasgow, by Aug. 2, 


Huddersfield. —The Tramways Denn: of the Oorporation 
invite tenders for psiating the overhead tramway poles and waiting. 
rooms, situate along the various routes of the tramway system. A 
contract will require to be executed, a draft of which can be inspected 
at the Town Olerk's Office, Town Hall, during office hours. Specitica- 
tions and particulars can be obtained on application at the offices of 
the Tremway Manager, Northumberland.street. Tenders to Mr. 
J. Henry Field, town olerk, Town Hall, Huddersfield, by Aug. 5. 


Southport. —The Southport, Birkdalo. and West Lancashire Water 
Beard invite tenders for the construction of an engine and boiler 
house. Drawings can be seen and a oopy of the specification and form 
of tender, with schedule of quantities, obtained at the offices of 
Messrs. Н. Rofe and Son, civil engineers, 8, Victoria-street, West- 
minster, S. W., and Oxford.chambers, Viotoria-square, Leeds, upon 
deposit of £5. 5s. (returnable), Tenders to Mr. Alleyne Brown, clerk 
К u^ Board, 11, St. George's-plaoe, Lord-street, Southport, by 

ug. 9. i 

Soutbport. —The Southport, Birkdale, and West Lancashire Water 
Board invite tenders for the supply and erection of two beam pumping 
engines, three Lancashire boilers, and othor machinery required at the 
Bickerstafle pumping station. Drawings can be seen and a copy of 
the specificacion with form of tender obtained at the office of Messrs, 
H. Bofe aud Son, civil enginoors, 8, Viotoiia-street, Westminster, 


8. W., upon a deposit of £6, бв. (returnable), Teuders to Mr. Alleyna 
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Brown, clerk to the Board, 11, St. George's-place, Lord-street, 
Bouthport, by Aug. 9. 


Huddersfield. —The Corporation invite tenders for the erection of 
telephone lines from the Central Police Station to the Mold Green, 
Deighton, and Lockwood Police Stations. А contract will be 
required to be executed, the draft of which can be inspected at the 
Town Clerk's Office, Town Hall, during office hours. Specifications, 
and general conditions can be seen and hills of quantities and forms 
of tender obtained on applisation at the offices of the Borough 
Electrical Engineer, St. Andrew’s-road, Huddersfield. Tenders to 
Mr. J. Henry Field, town clerk, Town Hall, by Aug. 4. 


Sheffleld.— The Tramway Committee invite tenders for the installa- 
tion of heating and hot-water supply apparatus at the propcsed new 
car depot, Shoreham-street. Specifications, forme of tender, and 
copies of the plans obtainable from the City Architect, Town Hall, 
Sheffield, on deposit of £1. 1s. (returnable). Tenders to Mr. R. M. 
Prescott, town clerk, Town Hall, Sheffield, by Aug. 5. The City 
Council’s form of clauses respecting wages, hours, and conditions of 
labour and prohibition against assigning or sub-letting to be complied 
with, which cau be seen on application at the Town Clerk's Office. 


London, W.C.— Tenders are invited by the Postal Authorities for 
the supply of te'egraph poles of (a) home-grown Jarch or fir; (b) 
Swedol, Norwegian, Finland, or Russisn red fir. The poles are to 
be delivered at any one or more of the following ports as may be 
directed : London, Tilbury, Grimsby, Hull, West Hartlepool, North 
and South Shields, Ellesmere Port, Swansea, Carditf, Newport, 
Southampton, Leven (Fifeshire), Ardrossan, Belfast. The poles to 
be felled durirg the winter of 1909.10, and to be delivered during the 
following summer. Butt sections, 2 in. thick, stamped with the 
shipper's or tenderer's mark from not fewer than three poles, to show 
the quality of the timber offered, must precede or accompany the 
tender of any person who has not already supplied the Postmaster- 
General with poles. . Forms of tender. containing all particulars, 
obtainable from Mr. G. Morgan, controiler of stores, Sto-es Depart- 
ment, G.P.O., 17-19, Bedford-street, London, W.O. Tenders by 
Aug. 9. 


COLONIAL AND FOREIGN. 


Cadiz —The Harbour Board invite tenders for the supply of two 
automobile steam cranes, Tenders by Aug. 10. 

Viotoria.—The Postmaster-General invites tenders for the supply 
of 5, OC telephones complete. Tenders by Aug. 10. 

Berne.—The Municipality invite tenders for the construction of an 
electric mountain railway, estimated to cost £26,000. 

Offenbach. —The Municipality invite tenders for the construction 
of tramways in the district, Estimated cost, £755 000. 

Cologne.—The Municipality invite tenders for the erection of four 
harbour cranes, electrically driven. Tenders by Aug. 2b. 

Manpheim.—The Municipality invite tenders for the construction 
of a light railway to Schriesheim. Particulars from Rathaus, 

Mexioo.—Tenders are invited by the Mexican Tramways Oo. for 
the equipment of new lines and the provision of rolling stock. 

Charlottenburg.—Tenders are invited for pumping machinery, 
boilers, crane, etc., by Aug. 4. Particulars from the Municipality. 

Brussels. —Tenders are invited for the construction of a section of 
the Vicinal Railways from Ardoye to Iseghem. Tenders by Aug. 25. 


Madrid.—The Public Works Department invite tenders for the 
construction of a line from Noguera to Pallarese. Tenders by Aug. 12. 

Brussels.—The Belgian State Railways Department invite tenders 
for the supply of wheels for carriages and wagons. Tenders by 
Aug. 265. 

New South Wales.—The Postmaster General invites tenders for 
the supply of 10 switchboards for 100 me*a'lic circuits, Tenders by 
Sept. 10. 

Ruseia.—Tenders are invited by the Governor of Jekaterinoslaw 
for the lighting of the streets of Bachneut by electricity. Tendera by 
Sept. 15. 

Saarbrucken.—The Prussian State Railways invite tenders for 
ре and compressors by Aug. 3. Particulars from K. Eisenbahn 

irection. 

Bukarest.—Tenders are invited for the supply of copper tubes for 
locomotives and tenders for the Roumanian State Railways. Tenders 
by Aug. 9. 

Prahran.—The Prahran and Malvern Tramways Trust invite 
tenders for the supply complete of 12 electric tramcar bodies. Tenders 
by Aug. 27. 

Brussels.—The Belgian State Railways Department invite tenders 
for the construction of a section of the Schaerbeck-Hal line. Tenders 
by Aug. 14. 

Brussels —Tenders are invited for the construction of & section of 
the Soire sur-Sambre to Bersillies for the Vicinal Railways. Tenders 
by Aug. 17. 

Madrid —The Public Works Department invite tenders for the con- 
struction of a narrow-gauge line from Petro Abad to Martos. Tenders 
by Aug. 28. 

Durban.—The Natal Government invite tenders for carrying out 
various railway constructional works, including the provision of new 
rolling stock. 

Wiesbaden.—The Provincial Government invite tenders for the 
construction of tramways from Quierschied to Eppelborn, estimated to 
cost, £50,000. 

Wilhelmshaven.—Tenders sre invited for the supply of broad- 


auge ammunition railway wagons to the Marine Artillery Depot. 
enders by July 31. 


Madrid.—Tonders are invited by the Public Works Department for 
the construction and working of a railway from Villajoyoso to Denia. 
Tenders by July 31. 

Madrid.—The Public Works Department invite tenders for the 
construction of а narrow-gauge line from Fortuna to Oaravaca. 
Tenders by Sept. 4. 

Rome. Tenders are invited for 600 mounted axles for goods 
wagons for the Italian Government Railways. Tenders by Aug. 8 to 
Ferrovie dello Stato. 

Dresden.—The Municipal Council invite tenders for the supply of 
two 700-kw. sipgle-phase alternating-current dynamos, switchgear, 
etc. Tenders by Aug. 4. 

Rome.—The Italian State Railways Department invite tendera for 
six electrically-worked hammers. Particulars from Ferrovie dello 
Stato. "Tenders by Aug. 18. 

Bukarest.—The Houmanian Btate Railways Department invite 
tenders for the supply of copper tubes for locomotive and tender 
funnels. Tenders by Aug. 19. 

Rome.—Tenders are invited by the Italian Government Railways 
for 50.0CO kilos mild-steel plates for boilers, Particulars from Ferrovie 
dello Stato. Tenders by Aug. 1. 

Madrid.—The Public Works Department invite tenders for the 


construction and exploitation of a narrow-gauge railway from Palma 


to Saller Harbour. Tenders by Aug. 14. 


Ixelles —The Municipality invite tenders for the installation and 
working of electric light and power supply in the district. Particulars 
from the Secretaire Communal, Brussels. 


Paris —Tendera are invited by the Under Secretary for Posts and 


Telegraphs, 103, Rue de Grenelle, for 75 stamping machines worked 


by electric motors. Tenders by Aug. 18. 

Brussels.— Tenders are invited for the annual supply of accessories 
of Vignoles rails for the Belgian State Railways. Spccification from 
11, Rue de Louvain. Tenders by July 31. 

Rome —The Publio Works Department invite tenders for the 
eupply of Mannesman tubes, etc., in connection with the Lagonegro 
water-supply scheme. Tenders by Aug. 4. 

Harlem.—The Municipality invites tenders for the supply of 
steam-boiler, superheater, and accessori‘s. Particulars from the 
Secretaire Communal, Tenders by Aug. 3 

The Hague.— Tenders are invited by the Colonial Authorities for 
the supply of 300 trucks with brakes for rai-way wagons. Particulars 
from Van Cleef Frères. Tenders by Aug. 10. 

Willemsvord.—Tenders are invited for the supply of bronza, 
copper, iron, lead, steel, tin and zino, anl copper tubes, screws, and 
bolts to the Marine Depot. Tenders by Aug. 5. 

Rome.—The Italian State Rail ways Department invite tenders for 
supply of 40 tons of homogeneous iron. Particulars from Ferrovie 
dello Stato, Sezione Contratti. Tenders by Aug 8 

Brussels.—The Directors of the Belgian State Railways invite 
tenders for the supply of steel washers and other materiale. Specifica- 
tions from 11, Rue de Louvain. Tenders by Aug. 18. 

Narvik.—Tenders are invited by the Commissioners of tbe Nor- 
wegian State Railways for the supply of 15 tons of firebars. 
Particulars from Ofotenbahn, A. Tenders by July 30. 

Alicante.—The Harbour Commissioners invite tenders for the 
supply of three centrifugal pumps and three gas-motors, Particulars 
from Junta de Obras del Puerto. Tenders by Aug. 12. 

Brussels —Tenders are invi'ed for the supply of heat:ng apparatus 
for use on the Belgian State Railways. Specification No. 750 caa be 
obtained from 11, Rue de Louvain. Tenders by Aug. 11. 

Brussels.— Tenders are invited by the Sociétá des Chemins de Fer 
Vicinaux for extensions of lines, etc., at Bressaux-Trou-Loette. 
Particulars from 14, Rue de la Science. Tenders by Aug. 3. 

Paris.—Tenders are invited by the Direction de la Mauufacture 
d'Aimes, at Châtellerault (Vienne), for cab'es, copper wire, and 
dynamo construction material (11 lots). Tenders by Ang. 11. 

Hanover.—The Prussian State Railways invite tenders for copper 
sheets, copper plates, copper bars, copper tubes, and copper wire. 
Particulars from К. Eisenbahn-Inspeotion. Tenders by July 50. 

Winnipeg.— Tenders are invited for the hydraulic and electric 
equipment of the generating station now under construction on the 
Winnipeg River st Thirty foot Falls. Tenders by Aug. 2 and 16. 


Paris.—The Postmaster-Gen( ral invites tenders for the supply of 
telegraph and telephone miteii. Tenders to Sous-Sécrétariat de 
l'Etat des Postes et Télégraphes, 103, Rue de Grenelle, by Aug. 5. 


Brussels.— Tenders are invit.d for the supply of permanent-way 
material to the Belgian State Railways. Specifications Nos. 249 and 
252 can be obtained from 11, Rue de Louvain. Tenders by Aug. 14. 


Berlin.—Tenders are invited by the Piussian State Railways 
Department for the supply of screw bolts, fishbolts, bolts for sleepers, 
and crossings. Particulars from K. E:senbahn-inspection. Tenders by 
Aug. 4. 

Brussels,—Tenders are invited for the supply of tirefonds, bolts, 
aud nuts to the Belgian State Railways Department Specification 
No. 237 can be obtained from 11, Rue de Louvain. Tenders by 
Аср. 4. 

Robida.—The Public Works Department, Madrid, invite tenders 
for the construction of a railway to Robida. Particulars from the 


Direccion de Obras Publicas, Ministerio de Fomento. Tenders by 
Aug. 20. 


Rome.—Tenders are invited for the supply of electric cable to the 
Italian Government Railways Department. Particulars from Ferrovie 


dello Stato Segretariato Generale, Sezione Contratti, Tenders by 
Aug. 10, 
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Vietoria.—The Postmaster-General invites tenders for the supply 
and delivery at the t office, Hawthorn, of eight sections oP 8 
common-battery switchbcard and subscribers’ apparatus. 
Sept. 14. 

Santa Crooe.—The Municipality of Santa Oroce, Tenerifa, invite 
tenders for the provision of suction dredger and pontoon with steam- 
engine. Particulars from the Junta de Obras del Puerto. Tenders 
by Aug. 27 

Santiago.—Tenders are invited hy the Chilian Railways Depart- 
ment for the supply of raile, fishplates, dog-spikes, and bolts. 
Particulars from the Direccion-General de Obras Publicas. Tenders 
by Sept. 1. | 

Belgium.—Tenders are invited by the Direction Générale des Ponts 
et Chaussées for the equipment of a transformer sub-station at the 
harbour at Ostend. Tenders by Aug. 4 to the above-named at 
58, Rue de Louvain. 

Wevelghem.—Tenders are invited by the Vicinal Railways Depart- 
ment, Brussels, for the construction of a line to Wevelghem. Speci- 
fication, price 10d., can be obtained from 14, Rue de la Science. 
Tenders by Aug. 4. 

Brussels.—Tendersare invited for the construction of a section of 
the Vicinal Railways from Anderlues to Lobbes, Particulars from 
Direction Générale des chemins de fer Vicinaux, 14, Rue de la Science. 
Tenders by Aug. 22. 


Constantinople.—The Department of Commerce and Public Works 
invite tenders for the construction and exploitation of a railway from 
Panderma, via Balikresi, to the Soma Station. Particulars from 
Ministere du Commerce. T 


Madrid.—The Public Works Department invite tenders for the 
construction and exploitation of electric tramways in Barcelona. 
Tenders by Aug. 27. Particulars from Ministerio de Fomento, 
Direccion de Obras Publicas. | 

Ostend.—The Roads and Bridges Department, Brussels, invite 
tenders for electrically equipping a new sub-station at Ostend. 
Specification No. 103, price 4d., can be obtained from 15, Rue dea 
Augustines, Tenders by Oct. 8. 

Chattellerault.—Tenders are invited for the supply of ammunition 
factory, cables, and copper and bronze wire, electrical apparatus, and 
iron and steel constructional material. Particulars from Manufacture 
Nationale d'Armes. Tenders by Aug. 11. 

Spain.—The Direccion General de Obras Publicas, Madrid, invites 
tenders for an electric tramway concession for 60 years (between 
Monachil and the subnrbs of Gabia Grande, Granada Province). 
Tenders, with £130 deposit, by Aug. 26. 


Bukarest.—Tenders are invited for steel bars for bolts, eto., mild 
hammered steel for machinery parts, also steel for tools, for the 
Roumanian State Railways. Particulars from the Gencral Director of 
Roumanian Railways. Tenders by Aug. 3. 


New South Wales.—The Postmaster-General invites tenders for 
the supply, delivery, and erection of a branching multiple-magneto 
-8witchboard at the Edgecliffe telephone exchange in accordance with 
- Specification No. 247. Tenders by Sept. 29. 


' Baroelona.—The Public Works Department, Madrid, invite 

t-nders for the construction and exploitation of electric tramways in 
sarcelona. Particulars from the Direccion-General de Obras Publicas, 
linisterio de Fomento. Tenders by Aug. 27. 

' Rome.—The Public Works Department invite offers for the purchase 

»nd exploitation of a railway line from Ponte Galera to Fiumicino. 

Particulars from the Ministero dei Lavori Pubblici, Segretariato 
Generale (Servizio Contratti). Offers by Sept. 4. 


Madrid.—Tbe Madrid Public Works Department invite tenders for 
the construction of narrow-gauge line from Petro Abad via Bojulance 
and Porciana to Martos. Particulars from the Direccion de Obras 
Publicas, Ministerio de Fomento. Tenders by Aug. 25. 


Charlottenburg.— Tenders are invited for the supply of four 
steam-pumpse, four two-flame boilers, and one six-ton travelling crane 
to the waterworks. Specifications (price, 10s.) can be obtained from 
Aktien-Gesellschaſt Charlottenburger Wasserwerke Westend. Tenders 

by Aug. 6. 

Madrid. — The Public Works Department invite tenders for the 
construction and exploitation of an electric ale between Monarhil 
. and the suburbs of Gabia Grande, Granada. articulars can be 
obtained from the Commercial Intelligence Department of the Board 
of Trade. Tenders by Aug. 26. | 

Santiago.—The Chilian State Railways invite tenders for the 
supply of five locomotive tenders, in accordance with the specifications, 
which can be obtained at the Servicio de Materiales, Santiago. 
A deposit of 500 pesos (£37. 10s.) for each locomotive tender will be 
required to quality any tender. Tenders to the office of the Dirección 
Jeneral de los Ferrocarriles del Estado, Santiago, by July 51. 


Buenos Ayres (Argentine).—The Ministry of Public Works 
invite tenders for the supply of seven locomotives for the Patagonian 
Railways, in accordance with plans and specifications (in Spanish), 
copies of which can be seen on application at the Oommercial 
Intelligence Branch of the Board of Trade, 73, Basinghall.street, 
London, E.C. Tenders to the Direccion General de Ferrocarriles, 
Buenos Ayres, by Aug. 21. 

Oporto (Portugal). The Liario do Governo of July 10 publishes 
& notice, issued by the Portuguese State Railways, inviting tenders 
for the construction of a section of line, nearly five miles long, 
from Valenea to Moncao, being part of the Valenca to Melgaco Rail- 
way. To qualify any tender a deposit of 1,482 milreis (about £3500) 
will be required, to be increased by the successful tenderer to 5 per 
cent. of the accepted contract price. Tenders to the Direccao do 
Caminho de Ferro do Minho e Douro, Oporto, by Aug. 3, 


Tenders by 


Melbourne (Australia).—The Corporation invite tenders for the 
supply of one overhead travelling crane. Tender form, conditions of 
tendering, specification, and plans, etc., can be obtained on applica- 
tion to Messrs. McIlwraith, McEacharn, and Oo., Billiter - square- 
buildings, London, E.O., agente for Melbourne City Council, by 
a the sum of £1. 1s., which amount will be returned on 
receipt of a bona fide tender. Tenders to the Chairman, Electrical 
Supply Committee, Town Hall, Melbourne, by 2 p. m. on Aug. 4. 


Brisbane (Australa).— The Board of Waterworks invite tenders 
for the supply of 42.in. and 48 in. steel pipes, or alternatively 42.in. 
and 48-in. w:ought-iron pipes or 42 in. and 48-in. cast-iron pipes. 
The whole of the material to be used in the manufacture of the pipes 
must be the product of the United Kingdom or of the Commonwealth 
of Australia. Specifications and drawings can be obtained on applica- 
tion at the office of the Engineer to the Agent-General for Queensland, 
409 and 410, Strand, London, W.O., on payment of a fee of £3. 3e 
Tenders must be sent to the Secretary, Brisbane Board of Water- 
works, Brisbane, Queensland, by Sept. 1. 


Rome (Italy).—The Rome Gazzetta Ufficiale of June 17 announces 
that tenders are invited for the construction of the Ostiglia-Nogara 
section of the Bologna-Verona Railway, nine miles long, and of 
various junctions. The upset price is placed at 3,650,000 lire 
(£146,000), and the competition will turn on the percentage of reduc- 
tion offered thereon. To qualify any tender a deposit of 182,000 lire 
(£7,280) will be required, to be increased by the successful 
tenderer to 365,000 lire (£14,600). Tenders must be enclosed in 
sealed envelopes, marked on the outside Offerta per Asta: 
tronco Ostiglia-Nogara, and addressed to Direzzione- Generale delle 
Ferrovie dello Stato (servizio 1, ufficio contratti), via Ludovisi 4, Rome, 
where they will be opened on July 31. Tenderers will be required 
to furnish certificates of competency. The award in respect of thia 
competition will no doubt involve the purchase of a substantial 
quantity of permanent-way material, which may have to be obtained 
wholly or in part out of Italy. The Gazzctta, containing further 
particulars, can be seen by British firms interested on application 
at the Commercial и Branch of the Board of Trade, 73, 
Basinghall-street, London, E.O. 


RESULTS OF TENDERS. 


Barnstaple.—The Town Council have accepted the tender of 
H. R. Williams and Co. for the provision of a new boiler at the soup 
kitchen. | 

Shrigley.—The Down County Council have accepted the tender of 
J. Martin and Оо. for the erection of electiic lamp standards at 
Shrigley. 

Bilericay.—The Board of Guardians have accepted the tender of 
Meldrum Bros., Bradford, at £40, for the supply of patent blast for 
boiler furnaces. 

Droitwich.—The Board of Guardians have accepted the tender of 
8, Smith and Sons, Smethwick, at £58. 10s., for the inatallaticn of 
heating apparatus. 

Aberystwyth.—The tender of Dargue, Griffiths, and Co., Liver- 
pool, amounting to £215. 10s., has been accepted for installing heating 
apparatus in Alexander Hall. 

Spalding.—The Urban District Oouncil have accepted the tender 
of the Holwell Iron Co., Melton Mowbray, for the supply of cast-iron 
pipes and specials for £5,586. 

Derby.—The Electric Lighting Committee recommend the accept- 
ance of the tender of the Chloride Electrical Storage Co. for the 
renewal of the tramway battery. 

Erith.—The Urban District Oouncil have accepted the tender of 
the Woodville Electric Оо. for the supply of three auto-transformers 
at the sanatorium for £4. 12s. 6d. 

Canterbury.—The Town Council have accepted the tender of 
Tice and Co., Canterbury, for the supply of a latho, with reversible 
chuck and motor, for £64. 11s. 2d. 

Torquay. Тһе Town Council] have accepted the tender of S. L. 
Harding, Torquay Ironfoundry, for the supply of ironwork for the 
shelter on Haddon pier, at £69. 10s. 

Derby.—The Tramways Committee have accepted the tender of 
Howitt and Mee for the rights of advertising on the tramcars, at £900 
per annum, for a period of five years. 

Keighley.—The Town Council have recommended for acceptance 
the tender of Clapham Bros., Keighley, at £357. 6s. 2d., for the 
supply of iron pipes and special castings. 

Keighley.—The Town Council have accepted the tender of McPhail 
and Simpson, of Wakefield, for the supply of three superheaters and 
steam-pipes for the sum of £303. 18s. 6d. 

Buxton. — The Е ооу Committee recommend the Urban 
District Council to accept the tender of Day and Fergueon for the 
supply of coal for use at the generating station. 


Leamington.—The D.P. Battery Co., of Bakewell, have received 
an order from the Midland Electric Light and Power Co., of Leaming- 
ton, to install and maintain a storage battery for 10 years. 


Bradford —The tender of Gent and Oo., Leicester, has been 
accepted by the Town Council for the supply of 100 electric impulse 
clocks, with master clock and wiring, for the sum of £194. 


Hambledon (Surrey).—The Rural District Oouncil have accepted 
the tender of Manlove, Alliott, and Co., at £3,929, for the provision 
of the ejectors and air main in connection with the Shalford sewerage 
system. 

Minworth.—The Birmingham Tame and Rea Dietrict Drainage 
Board have accepted the tender of the General Electric Co., Witton, 
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at £423. 108, for providing and fixing motors and pumps at 
Minworth. 

Victoria.—The Department of Home Affairs have accepted the 
tender of Messrs. Rowe, Drew, and Co., Melbourne, for the installa- 
tion of heating apparatus in the Federal Parliament House for the 
sum of £360. 

Mexborough.—On the recommendation of the Electric Lighting 
Committee, the Urban District Council have ascepted the tender of 
Clitfe and Smart for the provision of engine and pump foundations at 
the works for £22. 

Saltley.—The tender of Crompton and Со. has been accepted by 
the Birmingham Tame and Rea District Drainage Board for pro- 
viding and fixing motor and pump at the pumping station, Saltloy, 
for the sum of £877. 

London.—The Stores Committee of the London County Council 
recommend the acceptance of tho tender of J. R. Collins and Co., 
Alliance Steam Mille, Windus-road, Stamford Hill, N., for the supply 
of chemical apparatus (Schedule No, бА. 

Smethwick.—The [Birmingham Education Committee have 
accepted the tender of Hollings and Guest, Birmingham, for providing 
and fixing low-pressure hot-water heating apparatus in the new 
technical school, Smethwick, for the sum of £670. 

Diford.—The Education Committee have accepted the tender of 
Watkin and Son, Wood Green, N., at £59. 18s. 6d., for the supply 
and delivery of a Robin Hood boiler, and for incidental work in 
connection therewith, at the Oleveland-road Council School, Ilford. 


Cardiff.—For the supply of cast-iron pipes and about 30 tons of 
irregulars and special castings to the Oorporation, the tender of 
Jordans, Limited, Newport. Mon., at £1,883, has been accepted. 
Note. —T welve tenders submitted, highest amounting to £2198. 128. 


Wimbledon.—The Borough Council have accepted the following 
tenders: British Westinghouse Electric and Manufacturing Co., 
Norfolk-street, Strand, 13 circuit breakers, 103. each ; Strode and 
Co., Regent’s Park, N.W., heating apparatus at Queen’s-road School, 
£579. 

Christochurch.— The Corporation have accepted the tender of 
T. B. Cooper and Oo., Sun Buildings, Clare-street, Bristol, for 
carrying out а main drainage scheme, including the laying of cast-iron 
rising and air mains, and the provision of hydro- pneumatic ejectors, 
ejector chambers, air-compressiug plant, etc. 

Wishaw (Scotland).—The Corporation have accepted the following 
tenders for the supply and erection of plant: R. Dempster and Sons, 
Rose Mount Ironworks, Elland, Yorks, Livesey washer £125, and one 
get of condensers £264; Parkinson and W. and B. Cowan, Buccleuch- 
street Works, Edinburgh, two retort-house governors, £189. 13s. 6d: 


London.—The Metropolitan Water Board have accepted the 
following tenders for the provision of two steam tractors and trailers 
and two motor lorries, with trailers: Aveling and Porter, two lorries 
and two trailers £1,035, one tractor with awning and trailer 
£452. 10s.; J. Fowler and Co., one tractor with awning and trailer, 
£450. 10s. 

Woolwich.—The London County Council have accepted the 
tender of Dick, Kerr, and Co. for the execution of roadwork and 
platework and the overhead electrical work connected with the 
reconstruction of the tramways from the present terminus at Beres- 
ford-square, westwards along Beresford-street and Hiyh-street, 
Woolwich. The price is about £5,350. 


Elford.—The Education Committee have accepted the tender of 
E C. Porter, High-road, at £333. 8s., for installing electric light 
wiring and fittings for about 200 lamps of 16 c.p. and emergency 
gaslight service at the Goodmayes School, Iltord, and that of 
Pemberton, Arber, and Co., Holborn, E.C., at £295. 14s., for the 
provision of heating apparatus in the same school. 

Victoria (N.S.W.).—The Railways Department have accepted the 
following tenders for supplies: British Insulated and Helsby Cables, 
one mile lead.covered cable, £160; Dorman, Long, and Co., 
mild-steel girders and iron clips; E. Duckett and Sons, steel boiler 
plates ; W. M. Russell, 200 tons of foundry pig iron, £4. 5s. 6d. per 
ton ; Briscoe and Oo. and Cohen and Sons, block tin ; Johnson and 
Sons Proprietary, mild-steel guard forgings; F. Long and Co., 
wrought-iron forgings. 

Southwark.—The Borough Council have received the following 
tenders for the supply of the standard length of 110 yards of 
8 х 3x га bebe xar and lead.covered cable : 


British Insulated and Helsby Cables* ............. e e... £56 0 0 
Johnson and Phillips .............................. FER . . 56 15 0 
Siemens Bros. and Оо, .. ............... „ ee e OO Le ЖЕ, 
Western Electric Coo (usn amis. DO 0 0 


* Recommended for acceptance. 
Leicester.—Tenders have been received from the following for the 
erection of new heating chamber at the Leicester Museum and Art 
Gallery : 


JOZ Kallot а е è ae oh ole Ie eee ave No LU EE PEE £600 
А. and W. Obambers ................... КУЕ КОЛУ - 598 
err ↄð/ ðé ̃ ⁰ зе VERS du SY ‚ 595 
N lll... Кн КЕД 587 
Е, Elliott (accepted) ........ ——— P— 576 


Tottenham.—The Middlesex County Council have received the 
following tenders for the installation of new heating apparatus at the 
High School for Girls : 

W. Bailey and Son . . . . ee зе кезе ee 2944 1 5 

Wontner- Smith and OOo... . . . . . . „ 599 0 0 

Rosser and Russell.... . . . . . . . 6 eee 096 0 0 

W. J. Fox 9$€060€90600609002092042900€0060000000909006009909090100009000006090000910009000920€ 460 0 0 

G, N. Haden and Son* DPI „ „ ә 0 0 „„ „ „„ „0 ье е 0 е з ето 940 0 0 
* Recommended for acceptance, 


Hampton.—The Water Examination Committee of the Metropolitan 
Water Board have received the following tenders for the supply and 
installation at Hampton for the purposes of comparison of their 
respective mechanical filter appara'us : 

Bell Bros........... КИРЕ * esce. E350 O O 
Candy ir v 1 О 
Mather and Platt e Е 0.060066. 212 O O 
Pulsometer Коріпеегіод Со. ....................................... 200 Q0 Q 

(Accepted for one filter from each of the firms invited to tender.) 

Tasmania.—The Postmaster-General has accepted the following 
tenders: Western Electric Co., Australia, etc., 163, Pitt street, 
Sydney, one c.b. switchboard, of eight sections in all, together with 
all associated frames, racks. power plant, and parts, £35,019, 600 
telephones, wall sets, £1,237. 10s., 100 telephones, table sets, £188. 
6s. 8d., 750 protectors £93, 15s., 50 telephones, wall sets, for party 
lines, £143. 15s., 20 telephones, table sets, for pant lines, £46 ; and 
that of the British Insulated and Helsby Oables lor 100 extension 
awitch and bell rets, complete, £165, 15 switchboards for four lines 
£66, eight switchboards for six lines £50. 12s. 

Maidstone.—The Corporation have received the following tenders 
for the supply of feeder cable : 


Union Electric Co. . аена ане DUE .. £317 11 0 
Western Electric Co. (accepted) e =... 397 0 O 
Callender Cable Co. MON EURO AERE УУ 408 18 2 
Henley’s, Limited .......... FFC eS. 412 0 O 
Johnson and I'hillips ⁵l̃ / cee 412 0 0 
British Insane... 412 10 6 
W. T. Glover and Co. ....... VUES. 3 S. 41417 0 
Electrical Со; Rl 424 10 9 


Bermondsey.—The London County Council have received the 
following tenders for the poem and fixing of & new boiler at the 
t Chaucer " Council school: 


Tilley Bros, 53, Kingsland-road* ................—....... -.. £196 0 0 
W. Truswell and Son, Durham Foundry, Sheffield... . 197 6 O 
Strong and Collings, Bermondsey-street ................ =.. 19915 0 
Shelby Manufacturing Co., Hanover-street, Peckham ...... 205 10 O 
J. Yetton and Oo., 4, Carr-street, Limehouse ..... esse» 213 0 O 
Strode and Oo., 48, Osnaburgh.street............. SEE 233 0 O 
Stevens and Sons, 239, Southwark Bridge-road ............ 245 0 0 
W. Simmons, Frederick-street, Strat ford =... 245 10 0 


* Recommended for acceptance. 

Fulham. —The London County Council have received the following 
tenders for the provision and fixing of a new boiler at St. Dunstan's- 
road Council school: 

Comyn, Ching, and Oo., 54, Castle-street, Long.acre*... 108 10 0 


Brightside Foundry and Engineering Oo., 28, Victoria- 

street, Westminster . —— 109 0 0 
F. W. Brock, 287, Shirland- road, Paddington ....... e... 109 15 0 
G. Da vis, Church; street, Kensington ................ es»... 112 0 0 
H. J. Cash and Co., Carton House, Westminster 112 15 0 
Cannon and Hefford, Stanbury- road, Peckham ........... 121 0 0 
Davis, Bennett, and Co., Horseferry-road ..................... 128 0 0 
Korting Bros, 63, Victoria-street ...................... ——ͤ— . — 158 17 6 


Recommended for acceptance. 
Hoxton.—The London County Council ha ve received the following 
tenders for the provision and fixing of a new boiler at the Ohatham- 
gardens School : 


Tilley Bros.” dee e ERE aana CCN £101 10 „0 
Brightside Foundry and Engineering Co. ....... e 107 0 0 
Palowkar and Sons, 90-91, Queen- street q . 107 0 

T. S. Knight and Sons, 222, Great Portland- street „ lll 2 «6 
J. Grundy, 393A, City- Toa dd esee AT. 0 0 
A. Macintosh and Sons, Market- place, Cambridge ......... 117 16 0 
Вігоде and d асова 8 (wisis ssa 100 0 0 
J. Yetton and Oo. ......................... — — ТЮ e. 189 8 6 
B. Harlow and Son, Macclesfield ............... — Á— 139, 0 0 
W. Simmons (recommended for acceptance) .................. 142 0 O 


Brighton.— The Education Committee have received the followin 
tenders for (а) the installation of electric light in the Ditchling-r 
Council School, and (b) for lighting the carpenters’ shop in Richmond- 
street School: 


(a). 
G. Virgo ..........-. аам, — P F £248 10 0 
Reed and Sons —————— р ТЕА 254 9 6 
Page and Miles . крг» 6205050020006 207 10 0 
Adams Bros. (accepted).................. Лее "m 198 12 6 
b). 
Adams Bros. pu A" 12 0 Q 
Page and Miles ............. ——Á—M— T 10 6 8 
Ge roges S 900 
All of Brighton. 


Southwark.—The Borough Council have received the following 
tenders for (a) the erection of an addition to the eleotrio light station 
on the site of 18, Penrose-street, and (5) the supply, erection, and 
maintenance of a battery on the site: 


(a). 
Battley, Sons, and Holness ............... ‚эө эө», 4,147 0 0 
Е. апа H. Е, Higgs. ee . wees 2,190 0 0 
W. Downs ...................... —— —————Ó uw 0. Ө 
J. Marsland and Sons ioter 13120 0 Q 

* Provisionally accepted. 

(b). 
Hart Accumulator Co. . .. . . . e 394 16 0 
Chloride Electrical Storage Co N 890 0 0 
Tudor Accumulator Co . CCC 361 0 0 
D. P. Battery Co . ыы € PUN 280 0 0 
Premier Accumulator Co.. . . .... eee eee eee es 265 0 0 
Electrical Power Storage Oo eee 247 0 0 
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St. Pancras.—The Borough Council have received the following 


tenders for the supply of arc lamp cartons during the ensuing year : 


Nh еса Yer rogue) £362 
Sloan Electrical Co.“ FFF eee “OOS 
Н. G. Mayer and C o”. vais tn РИТА 420 
Crompton and Оо. ................................... кй кыана . 424 
„555 ã òñù ͤ ee 5A 
Andrew and Suter . .. 24 e “AGL 
General Кее пе Cor sucre ] ³ A 8 498 
Sirius-Werke (M. Seeck! . e 513 
Ship Oarbons, Limite —— . ene 516 
Siemens Bros. Dynamo Works 672 
Piggott Electrical Oo. (Smith Bros.) 758 


* Recommended for acceptance, 


OAannoonwo-w 


000080200 2 


Haslingden (Lanos.),—The Corporation have received the f ollowing 
tenders for the supply of sub station equipment with battery and 


reversible booster in connection with the electric tramways: 


| Gla:s cells. 
Premier Accumulator Co., Cattle Market-road, North- 


% TTC о ce дуз £598 10 0 
D.P. Battery Co., Lumford Mills, Bakewell, Derbyshire... 554 0 0 
Chloride E.P. Storage Co., Pendlebury, near Manchester* 610 16 0 
Electrical Power Storage Co., 4, Great Wiuchester-atreet, 

London, Е.С, ........ ———— t————  — aoro О 0 
Ditto (alternative) ......... C e 602 0 O 
Ditto (alternative . 832 0 0 

Tudor Accumulator Co., 119, Victoria-street, West- 

minster, London, S. W t . 598 0 0 
Electrio Construction Co., Dashwood House, 9, New 

Broad street, London, E. C q 680 0 0 

| Teak cells. 

Premier Accumulator Co Varie See eee t 610 0 0 

DP. Battery Сон ооа икте ры Ыыы deett S nad 620 0 0 

Hart Accumulator Oo., Marshgate - laue, Stratford, 

Fanden n 180888 18. 0 
Chloride E. P. Storage Co. e . 699 16 0 
Electrical Power Storage Co . 716 0 0 

Ditto alten 8 648 0 0 
Ditto (alternative . HHC 878 0 0 
Tudor Accumulator Co e . . 724 0 0 
Electric Construction CO . q 726 0 0 
Ditto (alternative 2 691 0 0 
Ditto (alternative 222. 698 0 0 

Crompton and Co., Salisbury House, London-wall, 

Fish ³ðù—ĩĩ ( Nawab San 865 0 0 

| * Accepted ; voltage regulation within 1 per cent. 

PROVISIONAL PATENTS, 1909. 
Jury 16. 

16575. Improved instrument for collecting atmospheric 
electricity. Frederick Harrison Glew, 156, Clapham- road, 
London. 

Appliance for the rapid launching of lifeboats at sea, 


16576. 


5, Bond-street, Grays, Essex. 


power to be electricity or steam. James Guthrie, 


16584. Improvements in or appertaining to electric terminals 


or binding screws. George 
9, Tempest Hey, Liverpool. 


Whitley | Mickleth wait, 


16621. Improved electrical device chicfiy designed for use in 
indicating the speed of vehicles John Kennie, 11, 


Southampton-buildings, London. 
16630. 


Improvements in and relating to the regulation of 


electric installations. Akt.-Ges. Brown, Boveri, et Ci»., 


18, Southampton-buildings, London. 


(Date applied for 


under Section 91 of the Act, Sept. 16, 1908, being date 
of application in Germany.) (Complete specification ) 


16631. Improvements 
dynamo electrio machinery in electric 


installations worked with accumulators. 


in and relating to the control of 
lighting 
Akt.-Ges. 


Brown, Boveri, et Cie, 18, Southampton-buildings, London. 
(Date applied for under Section 91 of the Act, Sept. 14, 
1908, bang date of application in Germany.) (Coniplete 


specification. ) 
16641. 


Portable telephone transmitter mouthpiece attach- 


ment. William Aitken and British Insulated and Helsby 


Cables, Limited, Milton.rosd, Edge-lane, Liverpool. 


16642. Improvements in telephone switchboards. 


William 


Aitken and British Insulated and Helsby Cables, Limited, 


Milton-road, Edge-lane, Liverpool. 
16613. 


systems. William Aitken and British 


Improvements in telephonic sub- station switching 
Insulated and 


Helsby Cables, Limited, Milton-road, Edge-lane, Liverpool. 


(Complete specification.) 
16645. 
systems. Dalziel's Constant Voltage Patents, 
and James Dalziel, 467, Finchley-road, London. 


Improvements in and relating to electrio distribution 
Limited, 


16649. Improvements in quick make and break electric 


switches. Allan West, 
Westminster, London. 


Broad Sanctuary - chambers, 


16662. Improvements in or relating to the manufacture of 
electrical condensers and similar apparatus. Joseph 
Arthur Lovel Dearlove and Sidney George Brown, 7, 


: Southampton-buildings, London. 


16678, 


16679. 


16682. 


16690. 


16702. 


16709. 


16728. 


16733. 


16811. 


16813. 


16823. 


16855. 


16894. 


16895. 


16904. 


16913. 


16924. 


16928. 


16931. 


16943. 


16950. 


16985. 


17033. 


Ду 17. 

Improvements in multiple electric switches and 
automatic cirouit breakers especially applicable to 
motor starters. Percy Smith Brook and John Arthur 
Hirst, 34, Castle-strect, Liverpool. 

Improvements in olectric batteries. Frank Richmond, 
54, Colne-rosd, Burnley. 

Improvemonts in trolley heads employed for electrio 


traction. Frank Jackson, 4, St. Aun’s - square, 
Manchester. 
Improvements in portable electric hand lamps. 


Herbert Osborn Wraith, 24, Norfolk.row, Sheffield. 

Improvements in or relating to electric batteries. 
Harold Harman Simmons, St. John's House, Sevenoaks, 
Kent. 

Improvements in electrio igniting apparatus, Nobel's 
Explosives Company, Limited, and William Tuxford 
Evans, 65, Chancery-lane, London. 

Improvements in and relating to means for making 
electrical connections. Albert Vandain, 522, High 
Holborn, London. 

Improved amplifying device for use in high-tension 
electric spark-ignition apparatus Marcel Delage ard 
Paul Woog, 6, Lord-street, Liverpool. (Date applied for 
under Section 91 of the Act, Oct. 12, 1908, being date 
of application in France.) (Complete specification. ) 


JuLY 19. 


Improvements in and relating to alternating-current 
electrio induction motors. Siemens Bros. Dynamo 
Works, Limited, and Emil Otto Kieffer, Caxton House, 
Tothill.strect, Westminster. 

Improvements in fans for cooling dynamo-electrio 
machines and for other purposes. Siemens Bros. 
Dynamo Works, Limited, aud Emil Oito Kieffer, Caxton 
House, Tothill-street, Westminster. 

Improvements in conduits and adaptors for electrical 
conductors and the like, and in the method of 
protecting the lattor. Harry Moss, 77, Market- street, 
Bradford. 

Improvements in or connected with the production 
of electrio light betweon the electrodes of aro lamps. 
Ges. für Elektrotechnische  Iudusttie m. b. H. and 
Johann Gyuris, 115, Cannon-street, London. (Completo 
specification.) 


JvLv 20. 


Improvements in magnotic plugs. 
Duden, 15, Park-lane, London. 
Improvements relating to olectromotors and to tho 
production of sound waves for signalling to a 
distance. Sydney  Evershed, Willie Dickson Kilroy, 
and Evershed and Vignoks, Limited, 18, Southampton- 
buildings, London. 


Herman Harold 


Siemens Bres. 


Improvements in electric aro lamps. 
Dynamo Works, Limited, 139, Queen Victoria-street, 
London. (Siemens - Schuckertwerke G. m. b. H,, 


Germany.) (Complete specitieation.) 

Improved hygionic guard for the talking funnels of 
telephone apparatus. Emanuel Sand, 345, St. John- 
street, London. (Complete specification.) 

Improvements in electric arc lamps. 
2, Jackson-road, Helioway, London. 

Arrangement of connections for automatic sub-station 
switchboards with soveral cxchange double leads in 
which the selection of the subscriber is effected 
trom the exchange by means of alternating currents 
of different frequencies. Siemens und Halske Akt.-Ges., 
Birkbeck Bank-chambers, Southampton-buildings, London. 
(Date applied for under Section 91 of the Act, Aug. 20, 
1908, being date of application in Germany.) (Complete 
specification. ) 

Improvements іп electroplating baths. Berjamin 
Joseph Barnard Mills, 23, Southampton buildings, London. 
(Abraham Van Winkle, United States.) (Completo 
specification.) 

Electric controlling and distributing mechanism for 
sparking devicos. George Dando Rogers, Chancery-lane 
Station-chambers, London. (Date applied for under 
Section 91 of the Act, Aug. 7, 1908, being date of appli- 
cation in United Statee.) (Complete specication.) 

Improvements in or connccted with electric wiring 
and switching systems. Bernard Page Scattergood and 
Thomas George Bray, Norfolk House, Norfolk-street, 
Strand, London. 


Frank Proctor, 


JuLY 21, 

Improvements in insulating former-wound coils or 
the like. Siemens und Halske Akt.-Ges., Caxton House, 
Westminster. (Date applied for under Section 91 of the 
Act, July 21, 1908, being date of application in Germany.) 
(Complete specitication. ) 

Method of obtaining from or impressing upon elcctrio 
dynamos or motors electrical pressures of various 
magnitudes. William James Bransom, 75, Kyrle- road, 
Clapham QJommon, London. 
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16990. Improvements in and relating to electric mechanism 


for writing and colour-changing signs. Robert Francis 
Venner, 20, High Holborn, London. 


17081. Improvements in and relating to protective devices 


17043. 


17101. 


17104. 


171060. 


17107. 


17114. 


17137. 


17138. 


for electrical transmission and distribution systoms. 
British Thomson-Houston Company, Limited, and Edmund 
Basil Wedmore, 83, Cannon-strect, London. 

Improvements in or relating to small transformers. 
Alfred Julius Boult, 111, Hatton - garden, London. 
(Deutsche Elektro- Sparlicht G. m. b. H., Germany.) 
(Complete specification.) 

JULY 22. 

Improved insulating device for electric lampholders. 
Hugo Hirst and Herbert John Ooats, Peel Works, 
Adelphi, Salford, Manchester. 

Improvements in telephone exchanges. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Siemens und Halske Akt.-Ges., 
Germany.) (Complete specification. ) 

Improvements in or relating to crossings and junctions 
for electric traction systems. Edward May Munro and 
Railless Electric Traction Company, Limited, Chancery- 
lane Station-chambera, London. 

Improvements in intercommunication 
instruments. John Alexander Romer, 
road, Peckham, London. 


Improvements in or relating to electrically-operated 
switches suitable for use in connection with train 
lighting and for other purposes. Matthew William 
Walbank Mackie, 46, Lincoln’s-inn-fields, London. 

Improvements in sound intensifiers for telephone 
mouthpieces and the like. Herman Foss, 18, South- 
ampton-buildings, London. (Complete specification. ) 

Improvements in electric meters indicating maximum 
consumption. Compagnie pour la Fabrication des Comp- 
teurs et Materiel d'Usines a Gaz, 70, Chancery-lane, 
London. (Date applied for under Section 91 of the Act, 
Aug. 3, 1908, being date of application in France.) 
(Complete specification.) 


telephone 
la, Lausanne- 


COMPLETE SPECIFICATIONS ACCEPTED. 


8210. 


14852. 


14853. 
14934. 
14949. 
15047. 


16054. 
15186. 


15268. 
15275. 
16144. 
20758. 
21951. 
26916. 


103, 


3252. 
3511. 


3517. 


9999. 
11904. 


13231. 


18762. 


13763. Alternating electric 


(To be published on Aug. 5.) 


1908. 

Electric aural instrument for the alleviation of doaf- 
ness. Warn. 

Manufacture of bodies of metallic titanium, particu- 
larly for filaments for electric incandescent lamps. 
Trenzen and Pope. 

Manufacture of metallio filaments for electrio incan- 
descent lamps. Trenzen and Pope. 

Electric time switches. Rosenbusch. 

Sound signalling. Sefton-Jones. (International Marine 
Signal Company.) (Application for patent of addition to 


No. 14663/07.) 

E electrio current distribution systems. 
Peck, 

Armoured electric cables, Gray. 

Coin-controlled mechanism for gas, oleotricity, and 


other meters. Stoneham and Stoneham. 

Method and means for controlling or braking oleo- 
trically-operated machinery. Birkett. 

Regulation or control of oleotrio motors, Johnson- 
Lundell Electric Traction Company and Price. 


Electric driving of spinning frames and similar 
machines, J. and T. M. Greeves, Limited, and Eves. 


Electrical fuses. Thomas and Thomas. 

Sand gear “sanding pipe” for electric tramcars, 
motor omnibuses, wagons, and the ‘like. Kenworthy. 
Tape transmitter for multiplex telegraph systems, 
Murray. 


1909. 
Means for indicating faulty leads in telephone 
exchanges, Siemens Bros. and Co. (Siemens und 
Halske Akt.-Ges. ) 
Electrio flash lamps. Whyte. 


Armatures for magneto-induction machines, Firm 
Robert Bosch. (Date applied for under International 
Convention, Nov. 20, 1908.) 

Multiple switch starting devices for electric motors, 
Lake. (Cutler-Hammer Manufacturing Company.) 
Sheet-motal telephone cases, Bilton. 


Commutators for dynamo-electrio machines. 
Schuckertwerke Ges, (Date applied for under Inter- 
national Convention, July 31, 1908.) Application for 
patent of addition to No. 4240/07.) 
Brush-holders for dynamo-electric machines. 
meine Electricitats Ges. (Date applied for 
International Convention, June 6, 1908.) 
Alternating electric current distribution systems. 
Peck. (Date applied for under Rule 13, July 15, 1908.) 


current distribution systems. 
(Date applied for under Rule 13, July 15, 1908.) 


Siemens- 


Allge- 
under 


Peck. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


— — per cent. Cum. Pr 


Name. рай, Last price 
£ g 
Alliance Blectrical Oo., б per cent. Oum. Pref., Nos 1-70,000 2 = H 
Aron Electricity Meter, 6 p.c. oom Pref. Shares, 1-125,000 1 2-4 
— Ordinary, Nos. 1125 000. а ме 4 oe H 
British Aluminium Oo., einer 40 600 o re aC * t 
——— 7 per cent. Cum. Prof., „565554 66666 „6 INI) 6 Ld 1-10 
—— “A” 6 per cent. Cum. Pret 15,500 ortus a 54 
— 4 per cent, Fundin Certificates, 1. 20, 000 . огогоооо ое 6 e 8850 
— б hae cent. lst Mort. Deb. Stock, Red. .......... 00 „ -Е 
е cent, Loch Leven ria 8 a ) Red, Phi 000100 „ à 94989 
British | m ated and Helsby. 929100 . i: 72 


44 per cent. e e e a e VEA dd bd 100 


British Thomeon- Houston 44 per cent. let Mort. Deb. 


Stock, Re »*o00090909909890990904909209600000900999290999909€9 = 91.96 
British Westin ouse Blec. and Manuf. 10 per cent. Pref, 
275, 001-4 75.000 % % ——＋m— — Fe оосо оа Z e 00002 3 ep 515-716 
— 4 P 8 Mortgage Debenture Stock ........ 2.10 œ :842 
Brush Electrical Engineering, Ordinary, Nos. 1-106,731 .... 8 0-4 
Non. Cum., 6 per cent., Prei TAE a 0-4 
Hi per cent. lat Debenture Stock ............... . . 10 œ 43 98 
т cent. 2nd Debenture Bock e . 100 — 27-1] 
Ouilender i 1 Debent urs онооно . 100 . 106-107 
I/ 8 . б — 10 102 
5 per cent. Prein S nz; a» deu 51 58 
Oonsolidated Electrical Oo.. Ordinary, 1-110,000 ...... e d. 7/16-9/16 
Crompton and Oo , Nos. 1-85, o⸗o⁰oů 5 .. "21 
5 per cent. lst Mort. Reg. Debs., Nos. 1-900 of £100, 
Dick K 901-1, 84 re к= 1.850.600 КУЛТЕ ГЕККЕ 1 - ipid 
err, and о агу, 1,260,000 ................-• T — 
6 per cent. Cum. Pref., i- 505, %% ũ ůůͤh . s . 1 21512-1 7/38 
per cent. Debenture Stock, Red. ö . 4 00 = 99-102 
Bdison and B» wan United, “A” Shares, 1-99, 261i 5 e 4i 
' A” Shares, 01-017,139 .........- 8 ~ ца 
5 per cent. Debentures .................... оа. 100 — 6875 
4 per cent. Deb. Stock, Re... 100 .. Wek 
Blectric Construction, Nos. 1 to 112.100 ................... S È m 
7 per cent. Cumulative Pref. оаа cuve M mi ines Lyte 
4 per cent. Perp. 1st Mort. Deb. .. . 100 . 656 
Ferranti, Limited, 5 per cent. 1st Mort. Deb. Btock, Red. .. 10 — 1.70 
General Electric Company (1900) 5 per cent. Cum. Pref. .... 10 = 748 
4 per cent. lat Mort. Deb. 8took ............... ee — £5-88 
W. T. Henley's Telegraph Works, Ordinary ..... —À 2, 0. 18-124 
44 per cent. Ргеегепсө........................ ses — 100 
44 per cent. Debenturmes ꝗ⁊. 100 1054-1074 
India Rubber, Gutta Percha, and Telegraph Works ........ 10 -154 
r cent, Debentures ............... Se Qu wes - 101 
National Electrio Construction Co., моо. e - i 
Telegraph Construction and Maintenance . ere Mb wá 2°90 
r cent. Bonds 100 . 893-1014 
White, J. G., and Oo., 6 per cent. Cum. Pret., 115,000... = 10 „ 9-10 


Electric Lighting and Supply.— 


“rad Lest price. 


Name, 
£ 
Adelaide Electric Supply Oo., 6 p.c. Cum. Pref., 1-10, 000. £ — 54-56 
Bournemouth and Poole, Ordinary ...........« ee eee eee eon 10 = 98-104 
44 per cent. Cum. Pret., 7,501-15,000..-..--« „ 10 w 9-10 
6 per cent. Cum. Second Pref., 15,001- 22, Ps . . G.. 10 = 104-103 
44 per cent. Debenture Stock, Red .. 100 — 99-103 zd 
Bromley (Kent) Electric 19 and Power Coo. "xa m. D. саш -5 

44 per cent. lst Debenture Stock, Re. 56e 10 а 96 
Brompton and Kensington, Ordinary .................... ee a 88) 

7 per cent. Preference ........................... SEN 6 „ 8-84 
Calcutta Electric Supply Corp., (ОшТ ek E iic 000 .. 5 w ЧЫ 
Cambridge Electric Supply Company, & Ô Or абат (Mo um | 
Canadian General Electric Co., Common 1 9 e - - 

7 per cent. Cum. Pref. Stock.. ... . 2 $100 œ 116-118 
Central Electric Supply, 4 per cent. Guar. Deb. Stock . 100 .. 97-160 
Charing Cross, West Knd, and City Electric Supply, Ord., 

1-80,000.. e %% % „%%% %% %% %%% оо ы 34-48 

44 per cent. Cum. Pref., 1-80, S — 445 

4 t cent, Debenture Stock, Red. .... . 100 . 9:99 xd 

ty Undertaking,"44 p.c. Cum. Pref., 1-800000 .. 6 — 5-4 
Chelsea Electrielty Supflfiüuüul„„*ãã ?f “жез - um 
per cent. Debentures ...................... .... 100 . 100-105 xd 
City of London, Ordinary . *e96290€09000009 9 9 ae 10 a 104-11 

6 per cent. Cumulative Pret, . CCC 

5 per cent. Debenture Stock . = 121- 

44 per cent. 2nd Deb. Stk.. Red. TT = 99-102 ха 
Cordoba Light and Power Oo., lst Mt. Stl. 5 per cent. в, 

Red., 1-1,000 . 100 . 90-98 
County of Durham Electrical Power Distribution Oo., 

gn 10, 001- 90, 000 6 „%% „% „%%%CÜ „„ „„ „% % %% %% „% %%% %%%, LARES 6 = N21 

r cent. Preference, 1-50,000 eoeeeoeenesee ee ee 6 oa 5i-M 
County of t London Elec. Supply, Ordinary .. кэе Каке A сеш ey 

6 per cent. Cum. Pref. 10 — 100-114 

44 per cent. Debentures Prov, Certs. All pa, Rd. 100 — 105-106 

44 per cent. 2nd Debentures Prov. Certa .......... = 100-105 
Edmundson s Electricity Corporation, оону е о0о 6 . 3/16-5/16 

6 per cent. Cum. Pref.. vase d 5 

44 per cent. First Mort, Deb... a 
Electrical Development Co. of Ontario, 5 per cent. 1st 

Mort. 30-year Gold Bonds, 10,751-15,750 . — .. 84-864 p.c. 
Electric Supply Со, of Victoris, 5 pet cent. lat Mt. ‘Deb. 

Stock, Bed. TII secs cc0000009€ «ә 854-884 xd 
Folkestone Electric Supply, Ord., Nos. 1. 10. 000. ess» D ~ b 

5 per cent. Cum. Pref., Nos. 1-10,000 .............. 6 6-54 

44 per cent. First Deb. Stock, Red. ***9006000000909 On 100 ео 98-101 
Hove Electric Lighting, Ord., 1-15, 00ͥ¶c —ͤ—⁊—ꝛ 0 D ~ ТЇ 
Indian Electric Supply and Traction Co., 6 per cent. Con · 

struction Deb. Stock, Red. 25 —— — Ô œ lj2 
Isle of Wight Elec. Lt. and Pwr.. 41 p.t o. Db. Stk., Red. .... 100 74.79 
Kalgoorlte Electric Power and Lighting, 6 per cent. Oum, 

Pref., 1-150,000 . eo 6 % % O eee ean ae Ge 1 23] 25/3244 
Kensington and Knightabridge “Elec. Lt., Ord, 1-2, 000... 6 „ 6-7 
Kensington and Knightebridge and Notting HU), 4 per 

cent. Debenture Stock. Red. wwe e « ою un ow QO d од од an 100 a 98-101 
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Amount 
Name paid, I price. 
8 £ 
London Electric Ordinary о e eee, eee ов 08008080088 aD 5 ae ц: 21 
Er cent let Mortgage eber hure Beck, M . 100 888 
— $ per cen ortgage nture toc - 
Madras Electric Supply y Oorporation 5 per cent. Construo- 
Metron сеш Btock, Red. (Prov. Certs.), all paid ........ е KE = е tins 
| per беп. Tira Mortgage D Debesiare Bak... 109 Z “105-106 x4 
per cent. Morte 7 Red. .......... 100 .. en 4 
Mexican Estrie Per mga lst Mort. Gold Bds. 
1-935, 98 0 100) 5 1.20 000 ($500) M 1-4, 400 ($1,000) — .. sae 
d de Power Dis. S bo. iii Mort. "pe .. — на 93-97 
ET 155 Mlectric poly, Ordinary, 1-87,500 d 4954 
-137,500 (issued at 21 prem.). All paid 5 45-54 
— bp 5 i. 57,500 (Prov Gerte.) 2 Ši 
cent. Pref, 87801. 137 500 (Prov. Certs.) nau 4. 44 
Notting ИЙ! 1 Blectric Lightin „ылын. 10 ao 114-12 
Oxford Blectric, Ordinary, 1 and 40-14, 31O o nce 6 o 6-5 
4 per cent, Debenture Stock ..................... .100 .. 94-97 
River Plate Blectricity Oo., Ord., 1-119,687 & 120,501- 120,507 1 18-1 7/16 
—— 6 per cent. on-Qum. Pret , 1-100,000............ 1 .. 1 1/32-1 5/32 
——~ per cent. Debenture Stock, Roc as.... 100 .. 102-105 xd 
Rosario Electrio Co. o pot сезе Dum Pret., 1.20,000 ...... 5 .. 956 
— — 6 per cent. ‘Cum. 2nd Pref., 1-15,000................ 5 58-6 
Royal Віесігіса! Company of Mitten 44 per cent. First 
Shares Mortgage Debentures .......................- 100 .. 102-104 
Shawinigan Wesen and Power. Oo., ре Cons. let Mt. Bas. — ae 104-106 p.c. 
Smithfield Markets Electric Supply, Urd . 1-12,000....... e. 6 . 9/16-13/16 
South London, Ordinary ...........2.--c 4 24- 
South Metropolitan Hlectric Light and Power, Ord. ........ 1 .._ 5/16-/916 
7 per cent. Cum. Pref. ооооооозововоово оо оооо se eeesd 1 1 iflo-l 5/16 
Bt. Jam 4% pe an ede 1st. 385 Deb. 101.80, 000 it ee n 
es's an ], Ordinary, „6 0% %% „„ „„ 0 ec * 
—— 1 per cent. Peet. e€6000000200920000€0€09060609009090020299 oe 74-78 
per cent. Deb.. „ % % „ 66 „„ 0 2 6 % %% „% оо овоз ee 84-88 
Urhan Electric Supply Oo., Ordinary, 8-30,007 . 98s. 41 
— —- 5 per cent. Cumulative Preference, 50,001-80,000 . „ 5 . 4:24 
=- 4) per cent. ги Мис Debenture Stock, Red..... 100 .. 79-85 
Westminster, есоооооов овоо оо оосо оо „ 6 %% %% „%% 9:509 5 ee 88-94 
— 44 per cent, n. Pref, 1110 101-138. 251 оо оооо ве ол 6 a 4-94 
Electric Tramways.— 
Name. aa Last price. 
£ £ 
Anglo-Argentine 10 per cent. Non-Cum. 2nd Pref., 260,008- 
280,007 9 22S? %%% „„ „„ „ „„ „„ „„ cre § oe 94-9 
Permanent 6 рег cent. Debenture stock, 1888..... . 100 .. 91-92 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red..... 100 .. 101-103 
Bath Elec, Tramways "La. Pret. Ord. Shares, 75,001-150,606 1 `. id 
5 per cent, Sam. Prof Shares, 1-75,000.. i 916-1 1/16 
Birmingham and Midland Trams., 44 p.c. lst Db. Btk., Red. 100 — 
Blackpool and Fleet wood Tramr oy e ДО. сед 154.186 
Bombay Elec. Supply and Trams Co., 6 per ‘cent, Cum, Pref, 10 .. 24-10 
44 per cent, Deb. Stock, Rede. 100 ao 954-954 
Brisbane way Invest., Ord.. 1-75,000 ose ceccessee s. 0 м h 
6 per cent. Cum. Bref., Nos. 1-76,000.. 5 — -£ 
British Columbia Nleotric Railway Go., Ord. Dei. . 100 — 145147 
—— Ord. Pref. К ЛИКА КАК АДДА АКД "909890999000 100 — 122-126 
—— per cent; Cum. Perpetual Pret. Stock ... 100 . 107-110 
— 1 per cent. 1st Mt, Debs., Nos. 1-6,250, of £40 each 40 . 102-104 
per cent. Vancouver Power Deb. . . 100 .. 101-104 
British Electric Traction Ord. 1-30,000 & 60,001-90,000 . zese | us 4- 
—— per cent. Om. Pf., 30,001-60,000 ................ 10 = 24-28 
5 per cent. Pe tual Debenture Stock............ 100 .. 86 
44 per cent. 2nd Deb. Stock ...... . ʒ. 100 66-70 
Bu anos Ayres Ilectrio Trams, 5 p.c. Deb. Stk., Red. ...... 100 .. 81-86 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent, Pref. Deb. 
Bonds, Red., 11. 500 5 % % %%. зоро . 100 os 102-107 
6 per cent. Deb. Bonds, Red., 1-2, 275.. . . 100 .. 103-106 
Buenos Ayres Lacroze Trams. Co., Stg. 5 per cent. ‘Ist Mort. 
Deb. Stook, Bed. *99960600990500009090808009€04000€00000€606062000€00020290 100 Am 99-101 
Calcutta Tramways Ord., Nos. 1-157,610 6 „6 „ „ „ „ „ „% „% „% „%—ü 6 6 ee 44-44 
5 per cent. Cum. Pref., Nos. 1-50,000 оовооооос ообо оа б ee 43-5 
——— 44 per cent. 18 Deb. Stock, Red. ................ 100 .. 97-100 
Cape Blectric Tramways, Noe. 1-480,000.................... 1 .. 4-3 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 .. 115i 
4 per cent. lsb Mortgage Deb., 1-5,000 (1917) ...... 100 97-101 
Olty of Buenos Ayres Trams. Oo. (1904), 1-248,000 .......... 6 6116-5 13/16 
4 per cent, Deb. Stock, Red. (1985) ............. ... 100 .. 98-101 xd 
Colombo Hect rio Tramways and Lighting, 5 per cent. lst 
Mortgage Debenture Stock, Noe... 1 es 98-101 
Oork Electric Tramway and Lighting Oo., Ordinary ........ 10 .. 1514 
6 per cent. Cum. Pref. 66 0e % % оо eneeesveeeoense seee ee se 10 ee 123-154 
4 per cent. Debent uren 100 ee 90-96 
Dublin United Tramways (1896), Ord., Nos. 1-60,000........ 10 .. 1514 
6 per cent. Pref., Nos. within 1-60,000 ............ 10 .. 124-154 
34 per cent. Mort. Debs., 1-5,000 Red, ............ 100 .. 90-95 
Hastings and Dist. Blec Tram. Co., 44 p.c. Deb, Stk., Red.. 100 .. 75-80 
Havana Blectrio Railway Consolidated Mort. 5 per cent, 
60-year Coupon Bonds of 1952, 1-6,967 дааа ә» »»»»»» $1,000 e. 91-94 
Imperial Tramways, Ordinary ооо ов SHORE SR оооо OBOE HE оосо ое all oe 18-19 
— 6 per cent, Cum, Pref. 6 6 % % %%% % % %,ͤ,f eee оо во овоогоо ве ое all ae 14-144 
44 per cent. Deb. Stock 665 6 %%% „„ оо ооео 100 as 108-110 
Isie of Thanet Electric Tramways and Lighting, 5 per cent, x 
Cum. Pret., Nos. 50, 001-50, 000. 5 ao $-18 xd 
——— $ per cent 1st. Mt, Db. Stock, Bed. % %%% %% „ „ „„ 060 100 os 53-65 
Kalgoorlie Electric Tramways, 1-250,000 .................. I as 1/32-3/38 
——— 5 per cent. “А ” Deb, Stock 6 %% %%% % „ „% %% %% %% %% %%% „%% 100 ae 90-93 
—— per cent “B” Deb. Stock „ 6 %%% %%% %%% „„ %% „% „% ое 100 os 64-63 
Kidderminster and District Lighting and Traction, Pref... 6 9 15/16-10 5/16 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Red. v-0960000690900€0609€0606000909900000090090 100 oo 884-904 
> £296,500 and Mort. Deb. Rtock ..... ccccccncccaccs — — — 
= £85,550 Deferred Deb. Stock (all fully paid). = 
bon Electric Tramways, Limited, Ord., Nos. 1-694,188 .. 1 . 1516-1 1/16 
——— 6 per cent, Cum, Pret, Nos. 1-425,55$ waa 1 = 1616-1 5/16 


Amount 
Name. Ks Last price 
£ 
London United Trys. (1901) 6 per cent. Cum. Pref. ........ 0 -— 2-24 
4 per cent. lst Mt. Db. Stock, Red.. ee 68-71 
Madras Elec. Trams. (1904) 5 рег cont Deb. Stk., ' Eed... : 109 „ 95-96 
Manila Elec. В.В. and Lightg Сор. P» w Lien ond ‘Coll. 
Tr. Binkg. Fund Gold D ds of 1955, Red., 1-4.655...... „„ %9 
Mana 35.20 Railway Co., 54 p.c. Cum. kr 301. 2, 1635 and А 
оеооосоооооооеовосооо овоо „ „ „ „„ свое э 2 2 62 „ 6 „ ое +5 
44 per cent. lst Mort. Deb, Stock, Red........... . 100 .. -91 
Metropolitan Elec. Trams., Defd., 1,000, 001-1 314,016...... 1 .. 1/32-5/32 
5 per cent. Cum. Pref. 500,001-1,000,000. "2090999 1 ee ми 
44 per cent. Deb. Stock, Red. .................. . 100 .. 85:9 
Mexico Trams. Co., Gen. Oons. lst Mort. 50-year 5 per cent, 

Gold Bonds 622 2 2 6 „„ „„ ꝙ ооооооеоо — ee 824-944 
Milwaukee Electric Rali and Light "Б per cent. 30-yr. Con. 

Mort. Bonds (1926) 1-5,500 and 7,001-8,000........ — 103-105 
Montreal Street » 44 per cent. Sterling Deb., 601-2 009 

(1922) 5 6 6% „ „ =D 102-104 
New General Traction, 8 per deut. Cum. Pret., 1: 10, 000 апа 

5, 001-74, 000 6 % „% %% %%% %%% „% % „ %%% %% оо ое %%% BSF овоо „6% % %%% %%% „%% оо ов = E 
Perth Elec. Tramways ( (W. x: cay | cent. 1 Mort. Deb. Stk. 100 .. 1004-1034 
Potteries Electric caua UE: r sereset. os sa 

LT cent. Cum 1545 oo өе E: 
r cent. Lae 18 80 2 6% %%% %% %% „„ ов ee .89 
Provincia amways Co., Ordin , 1- 24, 912 #000006 6 6 „ % 6% „60 10 oe 4-4 
г cent. Cum. Pret., 1- 0, 0 10 .. 9410 
Rangoon Hi lec. Tramway and supply Co., 6 p.c. Зав; Pret., 51.57 
43 por ‘cent. lat Mort. Deb, Btock, Red 100 99.101 
Sao Paulo Tramway, Light, and Power Co. . . 8100 . 249-152 
5 per cent. let Mort. Deb., Red. (1929) 1- 12, 000 ....8500 . 97-89 p.o 
touth Metropolitan Electric Tramways aud Lighting бо. 
6 ре cent. Cum. Pref., 19,571-169,5 2 Prov. Certs... ёғ Hn 
r cent. Deb. Stock, Red. "(1940 e 70.74 
sunderland D аш Electric Tramways, 5 p.c. lst Mort. Өбө 
ebs., Red, 1-1,000............ eee ⸗ Уз -26 
Vorkenire (West Riding) Elect. Tram. Co., Ord., 70,001-110,000 5 „ 
6 per cent. Cum. Pref., 1-46, 21[.ttr er гз )3 2L 
44 per cent. 1st Deb. Stock, 'Red. ...... xard 100 . 8286 
Electric Railways.— 
Amount 
Name. paid. E vas 
Oentral London, Ordinary 6 6 e %%% оо зо во ов ов seven 8e 08 Ga ee 100 ee 61-63 
= ee ee Prill... 080808000088 оо „%% „% „% 00 8 00 ee 83-85 
— deferred . a 43-45 
4 p.c. Deb. Stock (Prov. Script Certs., fully рай). ч .. 99101 
City and South London, Consolidated он ому. асаа 100 — 5'4-324 
4 per cent. Debenture Stock. . 100 .. 99.101 
5 per cent. Pref. Stock '91 . CCC 
— 99 99 Т) ововооооао оо оз оово со оо ео 100 еә 106-109 
[I] es » 01 оо ооооооовоооас „ „ „ „ „ 6606 „60 100 ег 102-105 
99 03 *«*99090*909089€00596069060009$46069960 100 ae 93.97 
Liverpool Overhead, 5" per cent. Pret................... S. 10 — 10-105 
Ordinary, 1. 50, SQ.» 10 — 52-44 
4 per cent. Mortgage Debentures, Eed., 1- 1, 700 — — 94-96 
Underground Electric Railways of London, 5 per cents 
Profit-Sharing Secured Notes =ẽ “= om 1024-1054 
Telegraphs and Telephones.— 
Amount 
Name. paid. Last price 
£ £ 
Amazon Telegraph Oo., 1 -25, 000 . „„ 60 %% % a O5 10 — 23- 
per cent. Debs., Red., within 1-1,069........... 100 — 82. 
American Telephone and Telegraph Collat. Trust 4 per серб, 

Bonds, 1- ,000 and 53, 001-78, 000 „„ 66 „„ „„ „ „ „„ ое 9239 = 97-99 
Anglo-American Telegraph Co., Ordinary dM EAE I I d es „ 084-604 
—— 6 per cent. Preferred Ота!пагу................ IX 100 as 1024-1 
—— Deferred Ordinary .. Я 174-174 

Anglo-Portuguese Telephone Co., 5 per cent. let Mort. Deb. 

Stock, Ф eevee „ % %% % %% зоосоо an %%% % % OW „„ „ оо ео 100 am 103-105 
Chili Telephone Co 1-44, 00 %/ũ jn 5 æ 24-84 
Commercial Cable Co., Ster. 500-year 4 p.c. Deb. 'Stk., Bed.. 100 .. 8791 
Cuba Submarine Telegraph Co., Ordinary, 1-16,000 ...... 10 „ 80-88 

Р cent. eference, 1-6,000 ооооов осооо оо оо овое 10 ea 17-18 
Direct rad h Telegraph Co., Ordinary „ 6 %% „%% „„ 66 „ „„ 5 0 (999 5 ee 25-24 
110 per cent. Cum. Preference . 848 
44 pe r cent. Dets., 1-600 Seeetcesoeenedbseseosseeeoeeeee ee 94-1 1 
Direct United States Cable Co. „ 1323-183 
Direct West India Cable Co., En per “cent. Debe, reg. 

within 1-1. 200, Red 100 — 99-101 
Eastern and South African, 4 per ‘cent. Mort. Debs., within 

1-5,000 (1909) .. 1 100-102 

—— 4 per cent. Reg. Mort. Debs. (Mauritius Bubsidy) 
1-8. 000 (1913) ооооооововез о . оо ве 25 ae 1034-1054 
Bastern Extension, Australasia ‘and China, 1- 300, 000. с... 10 .. 114-12 
4 per cent. Mort. Deb. Stock, Perp. eecc99500092909€ . 100 oe 104-106 
Eastern Telegraph Co., Ordinary Stock .................. LOO .. 145-128 
e per cent. Preference Stock ............... .. 100 — 
a por cent. морава те Debenture Stock .......... 100 .. 1014-1094 
Great Northern Porra d à & Copenhagen) .. 10 .. 26 
Halifax and Bermudas «ле е 44 рег cent. lst Mort. 

Debe., within 1-1,200, Red v€-*$9096009090609$009006005060908080€9€9990 es 5 ee 99-101 
Indo-Euro an Tel aph Со. .. e5 .. os 
Marconi's Wireless тарі Co., “Nos. 255 128. 394, 190.. . l ..11/013,06 
Monte Video Telephone Co., , Ordinary, 1-72 o ES 1-4 

6 per cent. Preference, 1 92 ....... ff... 1 as 13/16-15/10 
National elephone, Preferred. ... +++. ооеоооооовоо оо 100 oe 109-1104 
ferred Stock . гозо ооозгосзоооосзаосооео 100 ee 1254-274 
6 per cent. Cum. First Frej . ͥ 10 .. 10411 
——— per cent. Cum. Second Рге{,.................... 10 .. 104-11 
—— 5 per cent. Non. Gum. Third Pref... EE PT E 
34 per cent. Deb. Stock, Red. .................... 100 .. 
4 per cent. Deb. Stock, Red... e e e 100 e... 99-101 
Oriental Telephone and Electric Company —— ae ord 
6 per cent, Cum. die 1 . 11/16-13/16 
Pacific and European Tel., 4 p c. Guar. Debs., "Red, 1l 1, 000.. 100 .. 99-101 
United River Plate Tele. Co., Ordinary, 1-100,000 .......... Lo 7478 
5 per cent. Cum. Pret., 1-40,000.................... 5 . 5954 
r cent. Debenture Stock, пт, ИРИСИ 8 100 . 1025-1044 
Telephone Co. of Egypt, 44 per cent. Deb. Stock, Red....... 100 .. 99-101 
West African Telegraph Со. esed pex ĩðV ( arenes 10 .. 12115 
West, Coast of America, 1-50,000 and 53,001-53,008 .......... "t 14-18 
4 p.c. Debs., 1-1, 500, guar. by Western Telegraph .. .. 99-101 
West India and Panama Telegraph Co., Ordinary ........ à 10 RA М.) 
—— per cent, Cum. lst өгөпсе.................. à» 10 -B4 
—— per cent. Cum. 2nd Preference ................. . 10 — 
—— 5 per cent. Dee Red., 1-800...................... 100 .. 101.103 
Western Telegraph Co, 1-207,930 ........... . — . . „ 10 2. 154-13 
— 4 per cent, De Debsatuse Block, Hed. cxlo Oa BU 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
| AND TRAMWAYS. 


ͥ0:acTſdſddddd ⁵ĩðV(— ͤ 


Trafic Returns Increase or Miles of A 
week. decrease. track open. ccounte for past year. 


per 


line — eM: 
car 
Ending| 1909. | 1908. | Week. | ef. | 1909, | 1908, | Moding | оа carried. T Pan | Oar Bite or = 
22: ß!!! !. 8 
£ £ £ £ £ 
Aberdeen Corporation =. == July 21| 1.894 1,690 | = S6|- 207 274 | 27} Мау 51| 71,930 | 17,517,304 1,556,119 | 98 |1102 | 4,940 | 585 
Abe Corporation . » 20] 875) 35 — 15] — 8| 8 2 = 2 Е E емей узлы Кы 
anor strost and Waterloo - „МЫК om — 18/~ шышы, — | | с 2 quip qe 
Birmingham Corporation ---| » zi fis | bes — 10] - es fase jes] — | = | = = |р үш 
placknoot Corporation. rm a | ы | asa [> | - [|| = fo] = | = [7*|72|7 ye 
Bolton Corporation, assu 21 b | Pres | |l 8. 8. MPS) 8) loo |14 B | ea |722 
Bendtord Corporation .. f. „ BS ул ыа Md ЖА ы d a ree cee pas 
Bristol Tramway P .. . 1 2 Sos 7.270 . 8 — ide} 198 | march 21 6.251 12.85.8881. 282,80 12 12 88 | son | 7-32 
Barton Corporation «crt Aden | 200 | 1.887 | + 0 ¼ ( 
Сы Tramvaya ы i DU 1% sum | 3.040 |-2593| I 674 | 632 | 677 | рес. 31| 350,150| 41,898,373 | 1,4681 |201 |5769 | 55,404 |Ю?Та 
кеншн Sm aeaee = |=] = | = lele 
Colchester Corporations o n 12 | риу -Tao = | = eben Aou 870208) (коз 1 Jea = | a as 
Croydon Corpore. sein m | MES | Gay | Taa- ae | as Tas MNP Si] apoa “sors | Messen |10 nsee | iee | vao 
Dover Corporation...» e...» „ 226 |+ 9i- M6|7 | — „ 31 11.588 2,697,672 316.754 | 88 878 — mi 
Dublin кашаа “лт 5 681 | 5,434 |+ 227 в/о 5 — — Е = ө е же к 
Dundee City Tram . .. m AM Dii MA [x 201 T 216 | 15 18 | Man У 47,40 18.88,705 1.01.85 7$ [026 | — | 696 
озон Corporation. seen s 1 S EG |Z May a es [ae [m | eem | шла ре = [T 
G.N., Piccadilly and Brompton. „„ 24 3.065 2.870 | + 195 + 225 Vine z aoe = __ = __ = = " 
Halifax Corporatlowon — — — — — 525744 37 | March 31| 81,872 20,378,672 1,726,390 | 11:40 |11:13 | 1,528 | 8:30 
Huddersfield Corporation «c „ MO 486 gaat f TW 4| de de | c Mus veu | dozen [1 [e| — [6o 
тота Corporation eee „ 2 tar | det SE mja | z RD | гаю) deas өт |73 | Las [Td 
Kirkcaldy Cored Tramwaya С. ш 2 1.261 aa + лу) + 10 305 39° Dee 51 68.500 12.551.585 2,234. 904 ee ee diss 
Leste Cor ыла eee i ut 2161 2 1 + 125 + 81 96i 961 March 3l 069 15,734,083 7,694,989 1% 10 62 3,527 951 
Liverpool Corporatio igi „ 2 1410 | АВТ | > 77 c 4з | 668] 240| June 30) 48,04 11.177.518 | Tios | = | | = 
тозбов County Connell b „ b 48 e = з | | — | Зер ane | дыд | 037037 |10) (таю zm |614 
ike . "v 15,218 | 15,419 | Z 281 - 625 |i 181 — = = = „ 
Man PU 3 i 25 10.555 1.575 T's t rao 243 245 June 30 680,357 | 99 846,735 = 1460 — — | — 
Nelson Corporation ration. „ 24 3701 3.820 — BII | 0 s | NT 1 aus 46,285.14 4.41.45 [110 1148 | $504 | 638 
Newport (Mon) Corporation. an. 2 1,778 iex c Бо ò] ͤ² ̃ Ä; 
Oct. 10 2,016 1,809 i 237 — 283 284 | March 31| 97,741 | 21,247,038 2,309,479 {1°10 |1075 5 


Portsmouth Corporation 
Reading Согрогайо0.. ...... e. 


Rochdale Corporation 
Rotherham Corporation. 


10 + £4 | 134] 134| „ 31 22,769] 7.933,572 915,481 
Dec. 25 1,240 1,126 + 114| + 746 (209 |293| „ 31) 56,558] 10,196,148 | 1,252,925 |1:32 |1085 | 2,693 | 6-47 


Salford Corporation . . . . Juy 19| 4,603 | 4,917 | - 344| — 2,192 | 78 | 743 March 51 244,065 | 45,771,511 | 5,486,150 | 1-25 |1067 | 3,185 


Scarborough Tramways Co 


Wallasey U. D. CO.. =e ao ae as o o 


Sheffield Corporation .......... „ 18| 5,718 | 5,23 |+ 190 — 1112 | 684 | 66) | March 25 289,745 | 17,568,606 | 7,065 380 | 8959 842 4 
Southampton Corporation „ 14] 1,102 | 1,116 151 — 42 | 18 18 „ 25 52,647 | 10,121,887 | 1,197,451 |125 [11:53 —5 nd 
Bouthend-on-Sea Corporation... ss] ae 01 995 557 | + 458 + 1,485 | — Е = — = __ __ _ КЕ _ 
Stockport Corporation -s ——— — = Е = = 85 | 25 | March 31| 52,004 | 9,155,172 | 1,335,911 | 1°34 |9:542| 1,830 | 4:75 
derland Corporation ......-- Jan. 27 1,510 1.335 — 26| ~ 7,58 | — — = = E 25 = _ = m 
Swindon Corporation . . July 7 127 162|- 35 = а = m di ye Е m е — x 
Tramway ũ 22 389 378 | 11 — 516| — Dec. 51) 15,055 2,880,420 353,297 | 1°40 | 1023 _ Z 
Та „ 24 евз | 1,018 |- 25| + 740 |1868 1245 March 31) 43,825 | 8,331,038 | 891,540 |12 1179 | 3,455 | ‚72 


Warrington Corporation ........ 
West Ham Corporation =. e.s.. 


Wolverbampton Corporation.... 


15 2265 | 2158 | + 206] + 2,161 |147 |147 | March 31) 122,881 | 35,502,836 | 2,556,854 789 10 88 | 4,417 | 6-79 
„ 21 867 | 85|4 42| — 77 | 20) „ 3| 44,432) 4,490,369) 975,714 | — 10 · 82 2,190 |6-509 


UP ee pean a MM 
@ Train mile, A Half-year’s figures. 
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NOTES. 


THE COAL SETTLEMENT. 

Unquestionably the satisfactory settlement of the 
Scottish coal crisis has saved us from what could only 
have proved the precursor of industrial disaster. There 
is a general, if slow, revival of trade, but such a movement 
could not have weathered the set back of a general strike 
in the coal trade, with its consequent high prices, universal 
shortage, quickly followed by coal famine. Everyone con- 
cerned is to be congratulated : the Scottish masters who 
have given way on the question of minimum wage; the 
men in promptly withdrawing their notices to cease work 
and making concessions as regards the increase of the 
maximum wage; and, above all, the Board of Trade in 


80 successfully stepping into the breach and acting the: 


part of conciliators. When we consider the gravity of the 
whole crisis—the making of a common cause among 
English, Welsh, and Scottish miners, involving the threat 
of 600,000 men to come out on strike over a local wages 
dispute—-it is good to hear that the Conciliation Board is 
to be continued until August Ist, 1912, with the proviso 
of the appointment of a neutral chairman. It is no use 
disguising the fact, however, that the wages question is 
bound to crop up not only in Northumberland, but in 
other parts of England and Wales. There is, therefore, an 
urgent need for the establishment of a General Conciliation 
Board to take in the coal trade of the whole United King- 
dom. Such a Board would make for a large mead of 
atability. Mr. Albert Stanley, M.P., of the Cannock Chase 
Midland Miners’ Federation, is right when he points out 
that we cannot have coal up to 15s. and 16s. per ton one 
year and down to 6s. or 7s. the next without inflicting 
grave disorganisation upon the general trade of the country. 
Unfortunately, the electric supply industry is one of those 
which suffers heavily. 


FUEL ECONOMICS. 

Perhaps these repeated and alarming disturbances in the 
coal trade mav ultimately force us to give serious heed to 
the study of fuel economics. There can be no doubt that, 
as a nation, we are unpardonably wasteful in the way we 
use coal. This applies not only to industrial circles, but to 
the general public. We persist in burning our coal in such 
a way that we waste a considerable percentage of caloric, 
and at the same time pollute the atmosphere. In the 
industrial world there is still room for a large measure of 
improvement in perfecting steam raising ; but, as a matter 
of fact, imperfect though the science is, the higher range 
of present day efficiency is availed of by scarcely a tithe 
of our manufacturers. As regards the domestic use of heat, 
there would be an enormous gain as regards economy, 
efficiency, comfort, and health if coal was converted into 
energy practically at the pit's mouth, and distributed over 
the country. Something like a universal adoption of bulk 
electricity supply would prove an incalculable gain to the 
commerce and general well-being of the nation. Mean- 
while, the question of fuel economy is one of immense 
importance to the electrical engineer. We may well envy 
our lucky brethren of France, Switzerland, Italy, and 
Scandinavia their extensive supply of white coal" for 
motive force, but we may well ask if in this country we 
are utilising to the full extent such water power as we 
have. Certain municipal supply stations are in the happv 
position of being only partly dependent on coal supply for 
steam raising, obtaining a more or less heavy percentage 
of their fuel from refuse and compressed sludge, and in this 
direction there is also room for improvement. 
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ELECTRICITY IN MINING. 


From practically all corners of the earth, but mainly 
from our Colonies, we receive gratifying reports of the 
ever-increasing use of electricity in mining operations with 
very satisfactory results. Not only is electricity used for 
hauling purposes, winding and pumping, but actually for 
mineral winning. It is recognised that in coal mining 
certain difficulties present themselves, and, unfortunately, 
experience at home has proved that the introduction of 
electricity in coal mines is not without danger. On the 
other hand, in New South Wales, where electricity has been 
used for winding, pumping, and foroperating coal-cutting 
machines, no fatality bas been recorded, and no case of 
firing has occurred. It is true that in the premier Australian 
State rigorous precautions are taken, and there such a case 
as the dual fatality at the Clifton Colliery, Nottingham, 
could not have happened. Itis in the interests of the miners 
themselves, as well as of the electrical engineering industry, 
that we advocate the untiring observations of stringent 
regulations, and not least among these we must. include 
the necessity of the installation being adequate for the 
work required of it, and that the appliances should be in 
charge of competently trained men. With these two points 
kept well in view and efficient inspection, there should be 
an almost unlimited scope for electricity in coal and other 
ишп where it is capable of conferring very substantial 

oons. 


RAILWAY ELECTRIFICATION AND PROFITS. 
Steam tramways are, to all intents and purposes, a thing 
of the past, for electricity is found to give better service 
and to pay better, too. The same transformation is bound 
to overtake the railway world, at all events so far as con- 
cerns urban and suburban traffic. Lord Claud Hamilton, 
speaking at the meeting of the East London Railway, 
made it quite plain that it was only & question of time 
before that line is electrified. The directors are merely 
awaiting the opening and operating of the South London 
section of the Brighton Railway, in order to form an 
opinion upon the relative merits of the overhead and third 
rail systems. The reporta of three among the last comers 
of our tube railways issued on Friday are eminentlv en- 
couraging, showing a uniform improvement on the corre- 
sponding half-year of 1908. The Charing Cross, Euston, 
and Hampstead is able to declare a dividend at the rate 
of 3 per cent. per annum, the first distribution made on 
the Ordinary shares. The Great Northern Piccadilly and 
Brompton Railway announced a dividend at the rate of 
] per cent., as against 2 per cent. for the first half of 1907 ; 
while the Baker-street and Waterloo Co. proposes to pay 
at the rate of 14 per cent. ort ita Ordinary shares, as against 
ў per cent. last year. The distribution is to be made up to 


3 per cent. per annum, except in the case of those shares 


held by the Underground Electric Railways Co. or its 
nominees. Although this is the same rate as was paid to 
the independent shareholders a year ago, the additional 
amount distributed on the stock as a whole clearly points 
to & better condition in the Company's position. 


ee — — 


WIRELESS ELECTRICITY AND AERONAUTICS. 
Experiments have been carried out in America, Ger- 
many, and Belgium to test the possibility of transmitting 
wireless telegraphic messages to and from floating balloons 
or airships. These have been eminently satisfactory. The 
Condor balloon, when recently passing over Brussels, was 
not only able to get into communication with a wireless 
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station temporarily erected on the tower of the Palais de 
Justice, but also to intercept from and send back Morse 
messages to the Eifel Tower in Paris.“. This will prove of 
great assistance to aeronautics, quite apart from anv con- 
sideration of its use in warfare, for it will enable messages 
to be sent aloft giving warning of impending atmospheric 
disturbances, or transmitting instructions for a change of 
route. In fact, it places the aeronaut 1n direct communica- 
tion with the earth, even when at a considerable altitude, 
in a way that could not be done by any other means of 


signalling. 


GLOUCESTER’S BAD EXAMPLE. 


Much has been said about the abuse arising from the 
appointment of pupils at Municipal Central Stations. When 
not properly safeguarded, it certainly often led to the 
letting loose on an unsuspecting world of callow youths 
possessing only the merest smattering of electrical practice, 
yet able to secure posts on the strength of their discharge 
certificates, which too frequently described them as“ Assis- 
tants.” Gloucester was among the cities who some time 
ago decided that there should be no more pupils at their 
station, yet we now learn that at a recent meeting of the 
City Council the Electricity Supply Committee obtained 
permission to introduce two holiday pupils. It appears 
that two sons of Gloucester citizens are studving electricity 
in London, and the Committee proposed that while the 
young men were holidav-making in the bosoms of their 
families they should attend the Electricity Works as un- 
salaried assistants in order to gain practical experience. 
It is good to know that there was some opposition 
to this, but less so to find that the Council consented. It 
is a bad precedent. Probably it will be of little use to the 
voung men; it will almost assuredly be unsettling to 
routine work, and sets a bad example, which may ulti- 
mately develop into most undesirable channels. 


ELECTRICAL SMELTING. 


The British Consul at Stockholm, Mr. M. Villiers, in 
his annual report for 1908, savs that it is now claimed 
that a commercially economical method of smelting iron 
ore hv electricity has been discovered in Sweden by which 
it is hoped that with the aid of the vast water-power of 
the country its enormous mineral deposits of ore may Бе 
smelted without the importation of so much coal or such 
a consumption of charcoal. In an ordinary Swedish furnace 
£2 worth of charcoal is required to produce a ton of pig- 
iron. The cost of producing a ton of pig iron in the electric 
furnace is estimated to be about £1 12s. In addition, 
the life of an oven is considerably longer than that of a 
blast furnace. It is claimed that the product of the electric 
furnace is of excellent quality. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


At a Special General Meeting of Members, Associate 
Members, and Associates of the Institution of Electrical 
Engineers, held on the 29th ult., the President gave the 
following address :- - 

“ We have now reached a very important stage in con- 
nection with our new building on the Victoria Embank- 
ment, 

“ On June 30th, last vear, at a Special General Meeting, 
authority was given for the purchase of the property for 
a sum of £50,000. This purchase was duly completed on 
June Ist this year, the purch.se-money being provided us 
follows :— 

From the accumulated funds of the Institu- 


tion T is .. £24,000 
From a mortgage on the building 26.000 
£50,000 


[44 
Ever since the Meeting of June 30th last vear, the Council 
have been engaged on the consideration of various schemes 
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for adapting the building to the purposes of the Institution 
and they have finally decided that it will be in the best 
interests of the Institution to enlarge and improve the 
Entrance. Hall and to rebuild the Theatre completely. 
Plans prepared by our Architect (Mr. Perey Adams), have 
been considered, and, finally, specifications have been 
issued and tenders obtained for the work, The result is 
that an expenditure estimated at £18,000 is necessary to 
cover these alterations in the building and the equipment 
and furnishing of the large Librarv on the first floor, and 
of the parts of the building to be occupied by the Institu- 
tion, including also the cost of a lift and vanous other 
matters necessary to adapt the whole of the other parts 
of the building to the requirements of our tenants, the 
Colleges of Physicians and Surgeons. 

"The new Theatre will be a very handsome one, appre- 
clably larger than that of the Institution of Civil Engineers, 
in which we have for so long had the great privilege of 
holding our meetings. The modified entrance hall will 
provide a verv attractive and convenient means of access 
to the theatre, library. offices, and public rooms. 

“The funds of the Institution would be sufficient for 
the purpose of the required expenditure if we sold the 
Tothill-street site at the price we gave for it, viz., £17,500 
—a price which we are advised is a low one. It is believed 
that when the time is more favourable we shall be able to 
dispose of the site at a profit. 

“ Meantime we have arranged for 

a mortgage on the Tothill-street property of £11,500 


and have securities available amounting to.. 4,000 
A total of .. vs .. £15,500 

As already explained 
the estimated expenditure is about.. .. 418.000 
and adding for contingencies and margin .. 2.000) 
We require a total of . £20,000 


ьь 


We are, therefore, short to the extent of about £4,000 
The sale of Tothill-street at cost price would, after 
paving off the mortgage, vield 86.000, To meet this ex- 
penditure of £1.500, and to justify the Council in putting 
before the members a recommendation to proceed with 
the proposed alterations, the past and present members of 
the Council have guaranteed. the difference between the 
assets and the requirements, on the understanding that if 
they are called upon to make any payments under this 
guarantee, thev are to be repaid out of the funds of the 
Institution when available, either as a result of the sale 
of the Tothill-street property, or from contributions to 
the Building Fund, or otherwise. 

“ Two resolutions are before vou: the first is necessary 
to meet the wishes of the Economic Life Assurance Society, 
from whom we have borrowed a sum of £26,000 on the 
security of the new building: the second is a resolution 


| approving the proposed expenditure." 
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THE ELECTRICAL PROPERTIES OF FLAME. 


BY PROFESSOR HAROLD ALBERT WILSON, M.A., D.SC., 
F.R.S., NI. R. I.“ 


If a flame is brought near to an insulated conductor 
charged with electricity, the charge disappears. This is 
explained by supposing that the gases in the flame are 
partially dissociated into ions. A neutral molecule splits 
up into two ions, one having a negative charge and the 
other a positive charge. The conductor, if positively 
charged, attracts the negative ions out of the flame, and 
their charges when they “reach it neutralise its charge. 

If a plate of an insulator, such as ebonite, is placed 
between the flame and the charged conductor, the ions are 
still attracted through the plate ; but when they reach it 
thev cannot get through, and so remain on its surface. 
The side of the plate turned towards the flame thus gets 
a charge of opposite sign to that on the conductor. This 
shows that the disappearance of the charge in the first 
case was due to an opposite charge attracted out of the 
flame, and not to the charge on the conductor escaping 
into the flame. 


Е Paper read before the Royal Institution of Great Britain. 
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We have a stream of gas rising from the flame, and the 
ions go up in the stream. The ions of opposite sign attract 
one another, and when two come together their charges 
are neutralised, and the two ions are said to have dis- 
appeared by recombination. Thus, as we go up in the 
stream of gas from the flame the number of ions diminishes. 
If the stream of gas is allowed to pass up a long tube con- 
taining along its axis a series of charged electrodes, then 
the bottom electrode will be discharged first, and then the 
next one, and so on. The ions are used up in discharging 
the electrodes, so that the electrodes are discharged in 
order, beginning with the lowest one. When the lower 
electrodes have been discharged, the upper ones begin to 
be discharged, but more slowly, because many of the ions 
disappear by recombination before thev get far up the 
tube. Another effect also comes in; as the gases cool 
down the ions do not move so freelv through them, and so 
are not so easily attracted by the electrodes. This makes 
the rate of discharge of the upper electrodes still slower. 

Thus, as we go down towards the flame the number of 
ions and their mobilitv rapidly increases, and right inside 
the flame the number is so large that the flame behaves 
like a good conductor of electricity. 

If the terminals of an induction coil are connected to 
two Bunsen burners, sparks can be passed from the tip 
of one flame to the tip of the other. The temperature of 
the flame is about 2,000? C., so that the density of the 
gases in it is about one-seventh of their density at the 
ordinary temperature. The potential difference required 
to send a spark through the flame is about the same as 
that required to send a spark through an equal length of 
air at one-seventh of ordinary atmospheric pressure. It 

appears, therefore, that the ions do not make it easter for 
a spark to pass. This is due to the fact that the current 
in the spark is greater than the ions can carry, so that the 
potential difference has to be enough to produce more 
ions, and so is the same in the flame as in unionised air at 
the same density. 

To study the conductivity of flame, it is convenient to 
use a row of small Bunsen flames placed so that they 
touch each other I use a row of fiftv flames burning 
from quartz tubes 1 em. apart. This gives a flame 50 ст. 
long, and about 10 em. high. The quartz tubes insulate 
very well, so that a current can be passed along the flame 
horizontally from one end to the other. 

If two parallel platinum electrodes immersed in the 
flame are connected to a galvanometer and battery, it is 
found that a measurable current is obtained. The rela- 
tion between the current (7) and the difference of potential 
(V) between the electrodes is given by the equation V = 
Аз? + Bdi where A and B are constants and d denotes 
the distance between the electroles. If d is small, say 
one or two millimetres, the term Bdi is negligible (except 
when i is very small), and we get V = A. In this case 
the current is almost independent of the distance between 
the electrodes. 

The reason for this peculiar relation between the current 
and potential difference becomes apparent when the varia- 
tion of the potential along the flame from one electrode to 
the other is examined. An electro meter is connected to 
two platinum wires, which are immersed in the flame and 
can be moved along horizontally between the electrodes. 
Each wire takes up the potential of the flame at the point 
where the wire is situated, so the deflection of the electro- 
meter indicates the difference of potential between the two 
points where the wires are put in. Suppose one wire is allowed 
to touch the positive electrode and the other is gradually 
moved along the flame from the positive to the negative 
electrode. It is found that in the space between the 
electrodes there is à small uniform potential gradient, but 
near each electrode there is a comparatively sudden drop 
in the potential. The drop near the negative electrode is 
much larger than the drop near the positive electrode. 
Thus, nearly all the electro-motive force of the battery 1s 
used up close to the negative electrode. "This shows that 
nearly all the resistance offered by the flame to the passage 
of the current is close to the negative electrode. The 
positive ions in the flame move towards the negative 
electrode and the negative ions towards the positive elec- 
trode; in fact, the current is carried through the flame 
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by these two streams of ions. Hence, close to the negative 
electrode the current must be carried entirelv by positive 
ions moving towards 1t, and at the positive electrode the 
current must be entirely carried bv negative ions. We 
find that the resistance near tlie negative electrode is much 
greater than near the positive electrode, so that we con- 
clude that the negative ions carry the current more easily 
than the positive ions. With a given electric force, the 
negative ions move very much faster than the positive ions. 
It has been shown experimentally that the velocity of the 
negative ions is about 10,000 cm. per sec. for one volt 
per em., while that of the positive ions is about 100 times 
smaller than this. А 

In the flame away from the electrodes the electric force 
is found to be proportional to the current, so that here 
the flame obeys Ohm’s law like a metallic conductor. Its 
conductivity 18 about 10” times less than that of copper. 
In the equation V = A? + Bdi, the term Bd? is the part 
of the E.M.F. used up between the electrodes, so it is 
proportional to the current and to the distance. | Professor 
Sir J. J. Thomson has shown theoretically that the drop 
of potential near the electrodes should be proportional to 
the square of the current, as is found experimentally to 
be the case. 

The conductivity of a Bunsen flame may be compared 
with the conductivity of liquids, such as water. In pure 
water some of the molecules are dissociated into 10ns and 
the water 1s a conductor, although only a poor one. But 
if a salt like sodium chloride is dissolved in the water the 
salt dissociates into ions almost completely, and the con- 
ductivity is greatly increased. Suppose we hold a bead of 
salt on a platinum wire in a flame, then the salt volatilises 
and the flame is filled with its vapour, and just as with 
the water, the conductivity is enormously increased. 

With the long flame and an electrode at each end, we 
can {гу the effect on the current of putting salt in different 
parts of the flame between the electrodes. In this way it 
is easy to show that the current is practically unchanged, 
unless the salt vapour is put in close to the negative elec- 
trode, but in that case it produces a verv great increase in 
the current. This confirms the conclusion that nearly all 
the resistance to the passage of the current is situated close 
to the negative electrode. When the salt is put in any- 
where it diminishes the resistance there to a small fraction 
of its value, but it is only close to the negative electrode 
that the diminution in the total resistance is appreciable. 
If we measure the potential difference between two points 
in the flame away from the electrodes, and then put salt 
vapour in the flame between them, we find that the P.D. 
drops to a small fraction of its value, although the current 
is the same as before. This shows clearly that the salt 
vapour greatly increases the conductivity wherever it is 
put in. l 

If some salt is put on the negative electrode, the sudden 
drop in potential there almost disappears, and we get a 
nearly uniform potential gradient from one electrode to 
the other, so that now the resistance is nearly uniformly 
distributed along the flame. If now salt vapour is put in 
anywhere between the electrode the current 1s increased. 
If, for example, we fill half the length of the flame with 
salt vapour, we nearly double the current. 


When salt is put on one electrode, the flame can be used 
as a rectifier for an alternating current, for when the salted 
electrode is negative the resistance of the flame is much 
smaller than when it is positive. | 

I have measured the conductivities of a number of 
alkali salt vapours in a current of air flowing along a 
platinum tube heated in a gas furnace An electrode was 
fixed along the axis of the tube, and the current from it 
through the salt vapour to the surrounding tube was 
measured with a galvanometer. It was found that at 
temperatures above 1,400? C., and with electro-motive 
forces of about 1,000 volts, the current was proportional 
to the amount of salt passing through the tube, and for 
different salts in equal quantities inversely proportional 
to the electrochemical equivalent of the salt. This shows 
that the quantity of electricity per molecue of salt is the 
same for all salts. It was also found that the quantity of 
electricity carried per molecule was equal to that carried 
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per molecule when a solution of salt in water is electro- 
lysed. It appears, therefore, that the laws of electrolysis 
discovered by Faraday for liquids apply also to salta in 
the state of vapour. 

When a molecule of salt like sodium chloride dissociates 
into two ions in water, the sodium atom forms the positive 
ion and the chlorine atom the negative ion, and when a 
current is passed through the solution the sodium is 
attracted to the negative electrode and the chlorine goes 
to the positive electrode. We might expect the same 
thing to happen when a current is passed through the salt 
vapour in a flame. If we put two wires in the flame, and 
put some sodium salt on one and then connect them to 
an induction coil, and pass a discharge from the salted one 
to the other, we find that the yellow sodium vapour appears 
at it when it is the negative pole, but not when it is positive. 
This shows that in the flame the positive ions of the salt 
vapour contain the metal just as they do in solutions. 
The negative ions, however, do not appear to be the same 
in flames as in solutions. In flames the very high velocity 
of the negative ions indicates that they are the electrons 
whose properties have been investigated in vacuum tubes 
by Sir William Crookes and Sir Joseph Thomson. The 
positive ion, then, is an atom or molecule, while the 
negative jon is an electron, the mass of which is several 
thousand times smaller. This is the explanation of the 
fact that the negative ions move 100 times more quickly 
than the positive ions. 


— À——— — — — — 


AUTOMATIC POINT WORKING ON ELECTRIC 
TRAMWAYS. 


BY S. BRUERE. 


The drawbacks of working the points on electric tram- 
wavs are well known, and the danger of the older systems 
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(b) A contact arrangement suspended from the overhead 
wire. 


Our figure from left to right shows :— 

(1) A diagrammatic general view of the system. 

(2) Views in profile of the two forms which the contact 
arrangement assumes, according to whether a 
trolley or bow collector is employed. 

(3) Sections through A B and С D of these two forms. 

The two reels B and С are in the box, but B carries a 
thicker wire than C. Each is traversed from end to end bv 
a soft iron core, which, according to whether one or the 
other reel is traversed by the current is drawn into the reel 
and works the points by a combination of levers. This is 
shown in the figures, where a, b, c, d, are contact pieces, 
e à contact-spring, and f, g contact-pieces insulated from 
each other by the insulator i. h is a soft iron core which, 
when raised by the reel A works the arm of the lever K, 
which, oscillating about m, lowers the contact piece f. ris 
an insulator. The lever K is permanently connected with 
the overhead wire. 

The contact arrangement itself consists of two parts, 
insulated from each other and also from the overhead wire. 
One of them is longer than the other. Hence when a vehicle 
is travelling in the direction of the arrow, first one and then 
both the parta become connected with the arm whereby 
the current is transmitted to the motor. The longer of the 
two parts is connected to one end of the wire on A and the 
shorter to the contact piece c. The apparatus works in the 
following manner. 

When a car comes between the contacts of the overhead 
wire, if the driver has not shunted the controller into the 
circuit, the relav, at the moment when the arm comes into 
contact with n, does not act, since there is no connection 
either between n and the positive pole (the overhead wire), 
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has been proved by the occurrence of manv accidents. The 
attention of municipal bodies has been aroused, especially 
in Paris, where the tramway companies have been com- 
pelled to consider schemes whereby danger may be averted. 

Many patents have been taken out for such schemes, but 
hitherto all the methods proposed have presented diffi- 
culties which prevent their adoption. Most of them provide 
for plots in the highway and for pedals which occupy too 
much of the small space that can be allotted to the driver, 


whereby costly and troublesome alterations were required : 


in vehicles already on the road. 


It is, therefore, worth while describing a new automatic 
system, protected by the Stoffel patents and employed in 
Holland, Amsterdam and Rotterdam and the Hague, and 
also at Cologne and Elberfeld in Germany. 

The method i8 very easily worked. The driver controls 
the action of the points with a lever, whereby safety is 
fully assured. Besides, and this is an important matter 
from the economic point of view, all the apparatus for 
working the system is outside the car, so that no change in 
its construction is required to adapt it to the Stoffel svstem. 

The Stoffel arrangement comprises two essential parts, 
viz. :— 

(a) A box buried in the ground and containing two reels 
of a relay wire whereby the current can be cut off when 
required. 


or between n and the negative pole (the rail). Nevertheless, 
if the impetus of the car carries it under the contact o, the 
current passes from the overhead wire, through r, g, b, «, n, 
the stirrup of the arm and the trollev wheel, then through 
0, с, e, and the reel C to the rail. But the resistance coil W 
comes into action, so that the power is so regulated that 
enough current passes to work C, but not enough to work À. 
Hence the points cannot open except one way. 

On the other hand, when a car, with the controller in 
circuit, arrives at the n contact, all the current from the 
overhead wire passes to earth through k, g, b, the reel A 
and n. Hence there is force enough to enable A to lift A, 
whereupon g comes into contact with a and f with d, while e 
is cut off from C. From that time the current passes from 
the overhead wire through k, g, a, and he reel B towards 
f, d, and through A towards n, and thence through the car 
to the earth. The reel B attracts its core, and the points 
open automatically for the other direction. The reel B, 
connected in series with the reel A, is traversed by the 
whole of the current, and as, at the same time, e 18 put out 
of action, the spring-contact piece l being away from C and 
g, applies itself to a and / and d, before g 1s separated from b. 
Hence a spark, due to the breakage of contact, can never 
happen with the relay. 


The action is, then, very simple, as is easily seen. Its 


automatic nature makes it a veritable safety appliance. 
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ELECTRICAL CONDITIONING OVEN. 


BY HENRY S. ELLIS. 


(Assistant Electrical Engineer, City of Bradford.) 


The object of the apparatus, details of the construction 
of which are shown on the accompanying diagrams, is to 
ascertain the percentage of moisture in any fabric which 
might be considered hygroscopic, as the presence of 
moisture not only affects the weight, but also the strength 
of the material. For instance, with regard to the sale of 
wool either in the raw state or otherwise, it is obviously 
necessary for the purchaser to satisfv himself that he is 
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paying for wool, and not for wool and water ; then again, 
when a merchant desires to buy cloth, he not only con- 
siders the appearance and weight of it, but is careful to 
test the strength of it. This is done by straining various 
samples of equal length and width between two jaws, the 
one fixed and the other moving along a screw to which is 
attached an indicator which records the breaking strain 
in lbs. 

It is obviously unfair to the better class of cloth manu- 
facturers for the merchant to ignore such a test as this, 
and it is just as unfair that such a test should be carried 
out unless the cloth has first been conditioned, as there 
are many cloths which have a lower breaking point when 
wet than dry. 


Ф 


The conditioning oven then ensures that the fibre ог 
cloth is free from moisture, or at any rate that the per- 
centage of moisture remaining is such as to be a negligible 
quantity when considering weight or strength. 

The object of all conditioning ovens is the same, but 
their construction differs slightly owing to the h«a'ing 
medium, which up to the present has been confined to 
gas orsteam: The steam oven is used only where a supply 
of steam is available for power or heating purposes, but 
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where steam is not available, gas is used. The efficiency 
of the gas-heated oven is naturally low, as the air passing 
through the wool must not be in contact with the flame 
or fumes. It is usually passed over a series of large copper 
plates on its way to the conditioning tank; this means, 
then, that by far the greater percentage of heat units 
passes away to the atmosphere. 


Fic. 3. 


In most modern gas-heated ovens the hot air is driven 
through the wool by means of a fan or blower at a pressure 
such as will ensure that all moisture is taken away with 
it. Obviously, if electric heating was applied in the same 
way, the expense would prohibit its use, but, owing to 
the fact that the air comes in direct contact with the 
heating element in the new design, the efficiency is very 
considerably increased. 
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Referring to the cross section on ** D.D.," the rectangular- 
shaped box on the centre line contains a number of woven 
wire resistance mats arranged horizontallv one over another. 
Surrounding this, and insulated from it by slag wool, is a 
chamber (also insulated on its outer edge) which is really 
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a spiral surrounding the heater. In this spiral, which is 
square, is a 3 in. x 3in. tube, which is also a spiral. These 
tubes form the economiser of the apparatus. Airis blown 
through the smaller tube by a fan, entering at the top 
(see view of complete oven) into [the bottom of the heater, 
then up through the wire mats into the space at the top. 
From this point, by means of a series of ports, the air 
may be directed either through the wool, which is con- 
tained in the conditioning tin, or bye-passed into the 
annular space surrounding the oven, and thence down into 
the larger tube of the economiser. This latter method 1s 
adopted when the weighing operation takes place, as it 
would obviouslv be impossible to weigh the material with 
a pressure of air under the tin; furthermore, it is not 
advisable to switch the current off, as even while weighing 
takes place it is necessary to maintain the air temperature 
in the oven as normal as possible, otherwise the fabric 
would absorb moisture from the atmosphere. and so give 
a wrong result. 


The material rests in the tin on gauze or perforated 
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zinc of small mesh, and the usual quantity used for con- 
ditioning is 3 lb. This sample is taken from the inside of 
& bale indiscriminately, and the percentage of moisture in 
the sample represents the percentage of moisture in that 
particular bale. Directly above the tin there is a sensitive 
scale, and it.is customary to keep the scale balanced 
throughout the test by adding weights on the wool side 
to make up for the loss of weight due to evaporation. 


The whole apparatus is designed in a manner which 
ensures the highest possible efficiency, and that the result 
aimed at has been attained is easily proved by noting the 
temperature of th» air at the outlet. The temperature of 
the oven is maintained at 220? Fahr. throughout the test, 
and vet the outlet temperature is but a few degrees above 
that of the inlet, and the difference can only be noted by 
taking a reading on a thermometer. This proves the value 
of the economiser, which it will be noted is sinvlar in 
principle to a feed-water heater. A motor consuming 
about 60 watts is quite large enough for driving the neces- 
sary amount of air through the oven; the heaters con- 
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sume onlv 1 unit per hour, so that the cost for current is 
but small, and is, in fact, less than that of gas in the most 
modern type of gas-heated ovens. 


As most modern textile mills are fitted up with electrical 
plant, there should be no difficulty in adopting this type 
of oven generallv, but even if no supply is available, it is 
a simple matter to run a small dynamo off the line shafting, 
to which also the fan could be coupled, since in such a 
case the dynamo would merely replace the motor. The 
extra cost, therefore, of such an arrangement would be 
small. 


One great advantage that this oven has over the gas- 
heated oven is that it is ready for use in 5 minutes, whereas 
it takes from 30 to 45 minutes to thoroughly warm up the 
other, owing to the fact that a large mass of copper or 
other metal has to be heated up before the air blast can 
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be applied. It has many other advantages, the chief of 


which are :— 
It 18 compact. 


It may be removed from place to place, and used 
without trouble, so long as there is a supply of 
current available, and a plug and flexible. 


The temperature regulation is perfect, and mav* be 
controlled either bv regulating the amount of air, 
or by switching the current on or off. 


It may be used on alternating or direct current at any 
medium pressure. 


Such apparatus is bound to interest central station 
engineers, especiallv those in the woo!len and worsted 
districts. 


The drawings give many particulars of the design not 
specially mentioned above. 


BY JOSEPH W. RICHARDS.* 


In order that one can understand thoroughly the problems 
arising in the reduction of iron ore by carbon in an electri- 
cally heated furnace, he should first of all have a clear idea 
of how this reduction proceeds in an ordinary non-electrical 
blast furnace. 

The iron ore contains iron oxide, with silica and clav as 
usual impurities, and more or less moisture ; its phosphorus 
content mav be low or high, but its sulphur content must 
be low, not over 0°5°%. If the ore carries over 1 % of sulphur 
it is given a preliminary roasting. In the furnace perhaps 
99% of the iron oxide is reduced to metallic iron, 10 to 
20°, of the silica is reduced bv carbon to silicon, which 
combines with the iron, all of the phosphorus is reduced 
into the pig iron, and a varving proportion of the sulphur, 
this proportion being smaller the more basic the slag is 
made with lime and the higher the running temperature. 

Flux is added to make fusible slag by combining with 
the unreduced silica and the clav in the ore. Limestone, 
unburnt, is the usual flux, but magnesian limestone, carry- 
ing MgCog, is quite commonly used, the magnesia increasing 
the fusibility of the slag if not in greater proportion to the 
hme than the proportions 200. Mg. The amount of flux 
added is variable ; it depends on how basic the slag must 
be made. If the fuel is coke, and, therefore, considerable 
sulphur comes into the furnace, the slag formed must Бе 
nearly half lime and magnesia, to make low sulphur pig 
iron ; if the fuel is charcoal, carrving almost no sulphur 
pig iron; if the fuel is charcoal, carrying almost no sulphur, 
and the ores carry none, the slag may be only one-third 
lime and magnesia and two-thirds silica and alumina, and 
make best quality pig iron. Such slag costs less for flux, 
and is more fusible than the basic lime slags. 

Fuel is needed to provide heat and reducing effect. The 
heating effect is almost entirely produced by the combus- 
tion of the larger part of the fixed carbon (non-volatile 
carbon) of the fuel to carbon monoxide (CO) before the 
tuyeres. This combustion fills two functions: it provides 
the high temperature necessary to melt down the iron and 
slay, and it provides large quantities of reducing gas, 
practically identical in composition with producer gas 
(30 to 35°, CO, 1 to 2% Н», rest Ne), which performs in 
the upper part of the furnace the larger part of the reduc- 
tion. 

The amount of fuel used in a blast furnace is determined 
by the amount which must be burned at the tuyeres to 
produce the necessary smelting temperature, and not by 
the amount necessary to perform the reduction of the 
metallic oxides. The amount necessary for performing 
the reductions taking place in the furnace is only one- 
third to one-half of the amount. necessary to be burned 
to provide the smelting heat. That this statement is true 
of the ordinary blast furnace may be seen from the fact 
that if the smelting zone is increased in temperature by 
heating the blast, the amount of carbon used in the furnace 
per unit of pig iron made is at once decreased. Or, if the 
heat available in the smelting zone is increased by drying 
the blast, and thus removing the strong cooling influence 
which the decomposition of the moisture of the blast 
exerts, economy of fuel at once results. In fact, any means 
of getting high smelting temperature without combustion 


of carbon before the tuyeres decreases at once the quantity 


of fuel necessary to use in the furnace, since the quantity 
used is determined by the heat requirements in the smelting 
zone, and not by the requirements for reduction, which 
are only a fraction to the former. The ash of the fuel is 
largely silica, with some alumina and lime, if coke, or 
alkalies, 1f it is charcoal. This requires flux to slag it, an 
amount which mav be considerable when using poor coke 
high in ash. Regard for this item of cost should be had 
in purchasing or valuing the fuel. 

The pig iron produced contains carbon between 2:5 and 
4°5°,, silicon in varving quantity 1 to 4%, according to 
the temperature and rate of running of the furnace, prac- 
tically all the phosphorus of the charge, and one-tenth to 
one-fourth of the sulphur. Its melting point is about 
1,200? C., and it runs from the furnace ordinarily at 1,500°C. 


* Paper read before the American Electrochemical Society, Niagara Falls. 
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to 1,600" C., carrying out as sensible heat 250 to 300 


calories. 
The slag may be basic or acid, as before explained, and 
these varieties will average in per cents, :—- 


Basic Slag. Acid Slag. 
High Sulphur Low Sulphur 
Charge. Charge. 


Si02.. js Ne 35 T 55 
Al203 Ds E" 10 р 10 
СаО К a2 40 23 25 
MgO P Ws 10 "T 5 


These slags melt at about 1,350? C. and 1,200? C. respec- 
tivelv, and ordinarily run away from the furnace at 1,600* С. 
carrving out as sensible heat 500 calories. 

The reduction of silica and phosphorus oxide in the 
furnace is accomplished by solid carbon in the smelting 
zone. A small part (10 to 20°,) of the iron oxide in the 
furnace is also similarly reduced by fixed carbon; the 
rest is reduced in the upper half of the furnace by the 
excess of carbon monoxide gas. So much of the latter gas, 
however, is produced before the tuveres in generating the 
temperature necessary in the smelting zone, that onlv a 
fraction of it is converted into carbon dioxide, СО», in 
reducing the iron oxides of the charge. This is the chief 
reason for the excess of unused carbon monoxide in the 
gases of the blast furnace, an amount whose potential 
calorific value often represents one-half of the calorific 
power of the fuel put into the furnace. It is true that all 
the carbon monoxide in the gases could not be utilised, 
no matter how small its amount, but that is a limit set 
bv the principle of chemical equilibrium or mass acton, 
which ordinarily is not approached because of the excessive 
amount of carbon monoxide produced in the lower part of 
the furnace in the effort to get the requisite smelting heat 
and temperature. The proportions of carbon ordinarily 
consumed at the tuveres are 9 atoms (108 parts) of carbon 
for each molecule of iron oxide (160 parts) reduced by the 
carbon monoxide gas. The chemical equation is: ЕегОз + 
9 CO =2 Fe +3 СО +6 CO. This equation shows us 
that only one-third of the carbon monoxide produced before 
the tuveres in generating the smelting temperature is 
utilised in reduction, while two-thirds escapes unused. 

Passing to the electric principle of smelting, we have 
here to deal with the case of all necessary heat supplied 
bv electrical energv, no blast blown in, and, therefore. all 
the solid carbon utilised for reduction (always excepting 
the small amount which dissolves in the pig iron) in calcu- 
lating the amount of carbon necessary to thus reduce the 
iron oxide, we meet at the outset with this difficulty. 
What proportion of the carbon will form CO2, and what 
proportion CO? We know that when reduction takes 
place at à very high temperature, CO is almost the only 
product; but as this passes more or less slowly through 
the cooler portions of unreduced charge, CO is formed in 
increasing amounts, until at a low red heat, given sufficient 
time, about half the CO may be converted into CO2. The 
formulas corresponding to these two extremes are: 


Fe203 + 3C = Fe» + 3CO. 
ЕеОз + 2C = Fez + CO + СО». 

Comparing these with the ordinary blast-furnace reaction, 
which requires 9 C put into the furnace for the reduction 
of Fe;Os, we see that 3 C, or one-third as much carbon, is 
the greatest amount necessary in the electric furnace reduc- 
tion, and 2 C, or between one-third and one-fifth as much, 
is the smallest amount necessary. As will be further shown, 
the uncertainty as to how much COs can be formed in the 
electric furnace reduction is perhaps the chief difficulty in 
running the electric furnace. 

Eram ye. Iron ore is to be reduced to pig iron in an 
electric furnace, and the flux and charcoal on hand for the 


charge analyze as follows :— 


Iron Ore. Limestone. | Charcoal. 
Fe,03 ....... 90 СаСОз ....... 90 Fixed .C .... 90 
BIS. saison 8 MgCOs; ...... 3 Volat'e Mtr.. 6 
Al.O; А 2 8102 «P 2 8102 ‚ 9 —97* е . 2 

Als uo res 1 


K-O, Na9O .. 1 


Assume the pig iron made will contain 4% of carbon and 
3% of silicon; that the slag may be 65 % (SiO2 + А1203); 
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that the gases contain only the СО» from the limestone, 
and none from fhe reductions. 

Required: (1) The weights of ore, limestone, and 
charcoal to charge per 100 of pig iron made ; (2) the per- 
centage composition. of the gases; (3) the weight and 
percentage composition of the slag. 

Solution: (1) The weight of оге necd«d is that necessary 
to supplv the 93 parts (100 — 4 — 3) of iron in the pig 
iron. This will require 133 parts of Fe»Os, which will be 
contained in 133 — 0.90 = 148 parts of ore. 

The weight of charcoal needed is that necessary to 
furnish enough fixed carbon to reduce the iren oxide 
and that silica which is reduecd, and to supply the carbon 
in the pig iron. These quantities are :— 


Reduction of Fe30g:  .. .. 93 x 36/112 = 29.9 
Reduction of SiO: .. .. 3 x 24/28 = 2.6 
For carbon dissolved Sac tet Жы s 
Total requiremen* bee Lec de ches ЕТО 
Charcoal required. 36.5; /0.90 » = 40.6 


The weight of flux required is best found by calling it 
x, and then figuring out the slag, as follows :— 

Silica in the slag will be that in the ore, flux, and fuel, 
minus that reduced to silicon. Therefore, 


ПИ оге 148 x 0.08 = 11.8 
TTC x «002 = 0.02 x 
CCC 40.6 x 0.02 = 0.8 

Reduced .............. 3 x 60/28 = 6.4 

Sica MBIA ausos exque ГТ = 62 + 0.02 x 


By similar calculations we find the slig to contain, as 
a whole :— 


SIUS. seca кайкан» РОР 6.2 + 0.02 x 
Ai! EN ODE 8 3.4 
Dimë анато: 0.60 x 
Magnesia ......... CCC 0.04 x 
AEF .! eS. 04 

Total weight ..................... 10.0 + 0.56 x 


If the slag is to be 65 % of silica and alumina together, 

then 
0.65 (10.0 + 0.56x) = 9.6 + 02x 
from which x = 9. 

Tit above solution is perfectly general, and applies to 
all kinds of ore, flux, and fuel, and the production of any 
desired kind of ‘slag. 

(2) The gases will contain the fixed carbon of the charcoal 
(except that part which goes into the pig iron) in the state 
of CO, the carbonic acid driven off the flux, and the vola- 
tile matter from the charcoal. The latter mav be assumed 
as composed of equal parts by volume of hvdrogen, carbon 
monoxide, and carbon dioxide, which would correspond 
to weights of those gases in the proportion of 2:28:44. 
The gases passing off will therefore be, in parts by weight : 


CO from fixed carbon .. 32.5 x 28/12 = 75.8 76.8 
CO from volatile matter 2.7 y 28/74 = 10 | | 
СО» from volatile matter 2.7 > 44/74 = 1.6 56 
CO; from flux ......... 9.0x 044 = 4.0 H 
Н, from volatile matter. 2.7 х 2/74 = 01 — 01 
Total weight of gases 82.5 


Percentage composition of gases by volume :— 
| Per cent. 
CO... ks .. 76.8 — 1.26 = 61.0 = 92.4 
CO, .. T .. 5621.98 = 28 = 4.2 
Н, .. 25 .. 0.1 — 0.09 = 2.2 = 3.4 
66.0 100.0 
The volumes 61.0, 2.8, and 2.2 represent cubic meters of 
these gases per 100 kgs. of pig iron made ; if multiplied by 
16 they give the cubic feet per 100 Ibs. of pig iron. 
(3) The slag will contain, substituting z x 9:— 
Per cent. 
Silica xs e . . 64 
Alumina . us . 3.4 = 22.5 
Lime ЕН oe .. 4.5 =29.8 
Magnesia. us .. 042 2.6 
Alkalies — .. ps us 0.4 2.6 


І 

— 
Le 
* 


15.1 100.00 


Combined Blast and Electrical Furnace.—The electrical 
reduction of iron ore differs radically from blast-furnace 
practice in one essential particular, viz., that since no air 1s 


| blown in, any excess of carbon above that consumed in 


reduction must remain unused, accumulate, and eventually 
clog the furnace. The amount to be used as a minimum 
cannot, moreover, be calculated until we know how much 
СО» will be formed in reduction, and that is an unknown 
quantity unless arrangements are made so that none can 
be formed. The following modifications of working an 
electrical pig-iron furnace are possible, with the object in 
view of avoiding the accumulation of execss carbon in the 
crucible : — 

(1) A deficit of carbon may be put into the charge, 
thus permitting unreduced iron oxide to escape in the slag, 


, and preventing unused carbon from accumulating. This 


solution leads to the disadvantages of loss of iron, heavy 


corrosion of lining of furnace, and heavy consumption of 
electrode carbon. It тау have the secondary result of pre- 


venting reduction of silica or taking up of carbon by the 
iron, and thus furnish a metal with high melting point and 
approaching steel in composition. Such slag would also 
remove some of the phosphorus in the charge, but practically 
no sulphur. 

(2) A charge of ore and flux without fuel mav be run 
through the furnace whenever an accumulation of carbon 
occurs, as is shown bv the resistance of the furnace falling 
off and the furnace getting cold. This was the device 
adopted in the experiments of the Canadian commission 
at Sault 5te. Marie, but while permissible in experimental 
work, it would not do to thus periodically derange a furnace 
in regular running. 


CHARGE SHEET—PER 100 OF PIG TRON PRODUCED. 


Charges. Pig Iron. Slag. Gases. 
O-e: (148.0) 
Fee 03 .. 133.2 Fe 93.0 О 40.2 
810» .. . q 11.8 Si ...... 3.0 S102. . 54 ..... 3.4 
Al203 .... 3.0 Al204 ... 3.0 
Limestone : (9.0) 
CaO ..... 4.5 CaO 4.5 
MeO ....0.4 Me 4.5 
81022. 9.2 8102 0.2 
CO2 ..... 4.0 C2 4.0 
Charcoal: (40.6) ew 4.0 
Fx d C. . 36.5 C. 32.5 
CO онъ 1.0 CO ... LO 
CO» ..... 1.6 CO» ... 1.6 
I) ...... 0.1 Hz .... 0.1 
8102 0.8 О» .... 0.8 
Al203 . 0.4 Al2O3 ... 0.4 
(Nak)z2O . 0.4 (Nak )20 .0.4 
Totals. ... 197.9 100.0 15.1 82.8 


(3) The fuel may be calculated only for the production 
of CO in the furnace, and this condition approximated by 
leading off the gases from the hot part of the furnace and 
not allowing them to cool in contact with the ore. In this 
way reduction by CO is avoided, and the fixed carben in 
the charge may be consumed almost entirely to CO with- 
out formation of CO». This would bring the furnace con- 
sumption of carbon nearer to a definite amount, and bv 
avoiding reduction except by solid carbon tend to use up 
all the carbon charged, the amount of which. would be 
calculated by this manner of working (as in the numerical 
example worked out for illustration). 

(4) The best solution of this difficulty may be to provide 
tuveres by which air can be sent into the crucible of the 
furnace, and thus burn anv accumulation of carbon. A 
given quantity of air will »lways burn a given quantity 
of carbon, and therefore the cure would seem to lie in 
having a variable supply of air. which is increased when- 
ever the falling resistance of the furnace indicates that 
carbon is beginning to accumulate, and diminished to a 
small minimum supply, only enough to keep the tuveres 
open, when the furnace is in goed Clectrical running order. 
It would represent a combined electrical and blast furnace, 
with the blast so regulated as to overcome the chef diffi- 
culty of the purely electrical furnace—the accumulation 
of unused carbon in the crucible. 

It may be quite possible, by some such device as Mr. 
Tavlor’s large electrical furnace, to practically combine the 
blast furnace and the electrical furnace. The writer js 


— — 
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quite confident that any practical method of introducing 
electrical heat into the crucible of a blast furnace will 
result in large economies in the furnace working. Only 
one-quarter of the heating power of the fuel is developed 
around the blast tuyeres, and yet if half of this could be 
replaced by electrically-generated heat, an econcmy of 
50% could in all probability be reached upon the fuel bill. 
To put it into figures, it takes 1.2 tons cf coke to make 
a ton of pig iron in the blast furnace, and about three- 
quarters of a ton is burnt by the blast, producing at the 
smelting zone about 25%, of the calorific power of the coke. 
If electrical energy could be made to supply one-half of 
this, the furnace would make iron with half the previous 
coke supply, that is, with 0.6 ton of coke per ton of pig 
iron, and this with an expenditure of electrical energy 
equal to 12.5 per cent. of the calorific power of the coke, 
that is, equal to the calorific power of but 0.15 tons of coke. 

The question of economy in this case will not be, then, 
the simple replacement of fuel heat energy by an equiva- 
lent amount of electrical heat energy, but the comparison 
of fuel heat energy with the cost of one-fourth its amount 
of electrical heat energy. This may be quite possible in 
many localities, and the combined furnace would work 
more regularly than a purely electrical furnace. The 
question awaits the coming of the electro-metallurgical 
engineer who can make practicable the requisite combina- 
tion. A possible solution may be to use cheap electrical 
power to superheat the hot blast, and thus to make the 
blast itself the agent for carrying electrically developed 
heat into the furnace. 


A NON-ATTENDANCE ELECTRIC PLANT. 


Electricity, both as a motive power and for illuminating 
purposes, could be far more exten-ive'y used in this country 
in regions remote from public generating stations than is 
the case to-day. We have in mind a well-known laboratory 
up North, situated in the open country, where electricity 
is used for all motive power, heating and lighting, and is 
generated by means of ordinary wa‘er-wheels and small 
turbines actuated by several small streams. Those re- 
sponsible for this establishment have fitted up similarly 
economically planned plants at neighbouring mansions. 
This is a phase of electrical engineer'ng that should be 
fostered. 

One point that often proves a stumbling block is the 
question of management. That there need be no difficulty 
in this matter is shown by instances reported in the Ameri- 
can Electrical World of a practically automatic hydro- 
electric installation of small capacity, which has been 
successfully worked for upwards of six years. It was set 
up by Mr. J. C. Buschmann, proprietor of the Bismarck 
Hotel, Westfield, Massachusetts, and who is also the 
owner of a tobacco warehouse and the owner of an estate. 
The plant, which only requires half an hour's attendance 
in the morning for cleaning and oiling, and half an hour 
at lighting-up time, provides a!l the lighting for hotel, 
warehouse and private residence. The installation 1s a 
direct-current one, and provides a service of about 225 
volts. 
kind of artificial lake, fed by two small brooks. 

The power house is placed at the base of an earth dam 
about 900 ft. in total length, with a spillway of stone 
masonry about 50 ft. wide. There are no other water- 
power developments on this water privilege. The dam 
gives a head of 22 ft. on the single water-wheel which the 
station contains, and at no time has it been necessary to 
use flash boards. The pond is employed in winter for ice 
cutting for the use of the hotel, but no difficulty has ever 
been experienced with the ice in relation to the continuous 
operation of the machinery. 

A small gate-house is installed at a bulkhead at the top 
of the dam above the power station, controlling the flow 
of water through a steel-rivetted penstock 42 in. in diameter 
and 3in. thick. This penstock is 40 ft. long, and it delivers 
water to the wheel without change in direction. The 
power-station building is a brick structure of one storey, 
32 ft. long and 20 ft. wide, with masonry foundations. 
The generating machinery consists of an 18 in. McCormick 


Mr. Buschmann has certain water-rights over | 


horizontal turbine, direct-connected on a horizontal shaft 
through a coupling with a 150-amp., 250-volt., compound- 
wound, direct-current generator. This unit is mounted in 
a masonry foundation, and the normal capacity of the 
turbine is 56 h.p., the speed being 300 r.p.m. The wheel- 
case is covered with an insulation resembling asbestos, to 
prevent condensation from the atmosphere, and the case 
is fitted with a $ in. pipe tap for drinking and washing 
purposes. A 14 ft. draft tube extends from the bottom of 
the turbine case to the tailrace of the plant, which leads 
ultimately into Westfield River. The tailrace is about 
50 ft. long, and discharges into the spillway below the dam. 
It is of masonry, 8 ft. deep and 9 ft. wide. 


The turbine is controlled automatically by a Lombard 
governor, which is direct-connected to the wheel, and 
adjusted to a point where it will respond to the turning 
on or off of one 16-c.p. incandescent lamp in the station. 
A special cone receptacle has been installed on the stem of 
the governor valve to collect oil and prevent dripping or 
spreading over the floor. There are three bearings on the 
generating unit, and each is equipped with a thermostat 
alarm, which rings a bell in the hotel office in case a bear- 
ing becomes overheated. Another gong is locatedin the 
station for the same purpose. When a bearing becomes 
overheated, the plant can be immediately shut down by 
an electric switch controlling the governor, the switch 
being located at the hotel. A battery of 12 cells of the 
liquid type is used for the thermostatic and shut-off con- 
nections. 


The wiring in the station is all carried overhead through 
the generating-room to a switchboard consisting of a 
marble panel containing à voltmeter and ammeter, a field 
rheostat, a circuit-breaker, and a double-pole, single-throw 
knife switch, for cutting the generator in and off the line. 
The panel is-48 in. high x 36 in. wide, and from this the 


| outgoing line is run to the hotel. The line consists of two 


hotel and the station. 


parallel circuits of No. 4-0 conductors in multiple, or four 
wires, in all, carried on chestnut poles spaced 75 ft. apart, 
and varying in height from 25 ft. to 30 ft. Two galvanized- 
iron wires are installed on the pole line for the operation 
of the thermostat circuit, and there are also two similar 
wires installed for a private telephone line between the 
The switchboard and wiring were 
installed by the Berkshire Electric Company, of Pittsfield, 
Mass., as were the bells and thermostats. The turbine 
room is lighted by four 16-c.p. incandescents. The average 
loss on the line is about 4 volts. The present connected 
load amounts to about 350 lamps of 16-c.p. Current is 


distributed from the hotel office as a centre, a 36-in. x 30 in. 


panel having been installed at this point. On it are 
mounted an ammeter and a voltmeter, which are dupli- 
cates of those at the generating station, together with 


appropriate enclosed fuses and knife switches from which 
' branch lines run about the premises. 


This plant has frequently run for 6 to 12 weeks at а 
time without stopping, and with only casual attention for 
a short while each day. The man who looks after it is 
employed about the premises of the hotel on non-technical 
work most of the time, and is not an engineer or electrician. 


150 THE 


ELECTRICAL EQUIPMENT STREET SUBWAY IN 
BOSTON. 


The Electrical equipment of the Washington Street 
subway in Boston presents some interesting features, which 
are described in the Electrical Railway Journal, from which 
we borrow a few details and diagrams. 

Fig. 1 shows a short section of the feeder connections 
which supply current to the third rails. 

The third rails are divided into sections which correspond 
with the signal blocks, and the easterly track is supplied 
with current independently of the westerly track, so that 
in case of breakdown the trouble will be minimised. The 
ends of the third ra‘ls at each section are connected by 
single pole knife jumper switches which are normally kept 
open. If one of the large cables supplying any third-rail 
section fails the jumper switches can be closed by hand so 
as to maintain a continuous feed from adjoining third-rail- 
sections. The feeders for the northern end consist of three 
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second pair of group switch boxes is installed, with tie line 
connections for emergency service. Beyond this point the 
third rail sections are served bv two 2,000,000 circ. mil 
cables, which terminate in a box near the southerly end of 
the tunnel, where the switches are arranged to connect each 
side of the tunnel with a separate cable leading to Central 
power station, on Albany Street. A cross-over is installed 
south of Bovlston Street, and to carry out the separation 
of north and south bound feeders, the cross-over is sec- 
tionalized, half being fed from the east side of the tunnel 
and half from the west side. There are no circuit breakers 
on any of the feeder lines supplying the third rails in the 
tunnel, these devices being installed only at the power 
stations. 

Throughout the tunnel over each track is carried а No. 00 
round trolley wire for use in case of emergency. This is 
supported by hangers and span wire construction with wall 
fastenings between stations, while at stations it is bung 
from the girders by wooden supporting blocks. The trollev 


Washington Street Subway—Third Rail Feeder Connections and Sectionalizing Switches. 
Fig. 1. 


i 


2,000,000 circ. mil underground cables brought to the 
tunnel from the company's Lincoln Wharf power station on 

lantic Avenue. "These cables terminate on a bus in a 
switch box at the North elevated station. Froni this point 
connection is made with the tunnel distribution system 
through taps to the third rails. At the State Street station 
an additional 2,000,000 cire. mil cable from the Lincoln 
Wharf power station is brought into the tunnel for feeding 
the westerly track in each direction. Switch boxes are in- 
stalled near State Street station, and these are provided 
with an emergency cross connection between the positive 
busbars in each box, so that 1f the cables on one side go out 
of service, the opposite lines can be connected up. Normally 
the tie line switch in one cable box is open, the switch in 
the other side of the tunnel being closed, so that onlv one 
change is needed to throw the two sets of feeders together. 
South of State Street three 2,000,000 circ. mil feeders are 
carried through to the vicinity of Essex Street, where a 


wires are fed bv taps from the same cables which supply 
the third-rail sections, but there are only five section 
breaks in each wire. At each section break a two-point 
switch box is installed, with connections for feeding around 
the break or for feeding in each direction independently. 
Normally each trolley section is fed from but one end. In 
addition to the section breaks in the tunnel, provision is 
made for the complete isolation of the tunnel trolley at 
each portal. All cables in the tunnel are triple braided 
rubber insulated ; no lead-covered power cable was installed. 

Plans of the tunnel feeder svstem have lem prepared 
bv the company to facilitate the operation of trains by 
trainmen in case of trouble. These drawings are arranged 
to show, in instruction book form, what sections of the 
third rail can he killed or made alive by given switches in 
any locality in the tunnel. In case a train becomes disabled 
so that it is necessary to cut out the third-rail section on 
which it has stopped while repairs are made it is easy to 
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Washington Street Subway—Wiring for Autofnatic Signals for One Block 
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determine from the drawings just what switches to operate. 
. The tunnelis lighted by about 1,700 16-c.p. incandescent 
lamps, consuming 64 watts each, installed in series of five 
lamps each. No arc lamps are used in any part of the 
tunnel. All the wiring for the lighting distribution outside 
of the main vitrified clav conduits 1s run in iron conduit, 
the lights in different sections being controlled from fire- 
proof distribution boxes. In general, the system of inter- 
station illumination is similar to that adopted in-the East 
Boston Tunnel. The station lights are installed about 
12 ft. above the platform. A special feature is the use of 
a line of lamps 10 ft. apart and from 15 ft. to 20 ft. above 
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Washington Street Subway—Cross-Sections at Platform 
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the platform edge, to illuminate the edge of the platform. 
The edge itself 1s painted with a broad white band that 
makes it conspicuous. The total number of lamps per 
station averages about 150. Special care has been taken 
to keep the lamps out of the direct vision of passengers. 
Frosted bulbs are used generally in exposed locations, 
such as in lobbies and passayewavs. Throughout the tunnel 
“НК” wall outlets are used, the size and shape of the 
white porcelain being altered according to location. Illu- 
minated transparencies for announcing train destinations 
are installed at all stations at right angles to the track, 
centrally above the platform. 

In each station are two switchboards, one being located 
at each end of the platform. Each of these boards controls 
half the station lamps. The switch for controlling the 
power supply to the section of third rail in front of the 
platform is located in the same chamber as the lighting 
control. At one of the boards in each station is located a 
double-throw sinzle-pole automatic switch, which, 1n case 
of failure of the main lighting cable which runs through 
the tunnel, throws the lights for half the station on the 
third-ra‘]. At the other switchboard of the station is located 
a single-pole double-throw hand switch which throws the 
other half of the station lamps on the third-rail fecders 
Snap switches are located in the switchboard booths at 
the ends of the platforms to control the individual lighting 
circuits. | 

In the tunnel between stations two staggered lines of 
char glass bulb lamps are installed. The lamps in each line 
are spaced 2¢ ft. apart. All track lights are provided with 
shields to protect motormen's eyes. At intervals of 500 ft. 
distribution boxes are installed on each side, each be x 
controlling 50 lights arranged in 10 circuits. These circuits 
are taken off the central point of a double-thiow single-pole 
switch, hand operated, throuzh a busbar and fuse connec- 
tion. The switch connects the lights of the section of the 
tunnel with the trollev wire when thrown upward, and with 
the main lighting cable when thrown downward. — — 

Care has been taken to preserve continuous lighting of 
the tunnel under all circumstances. At State Street station 
a switchboard has been installed with automatic equipment 
for supplving the tunnel lights in normal and emergency 
conditions. South of State Street the lights on the north- 
bound side of the tunnel are supplied by a No. 00 cable 
running to a point opposite Winter Street station. Beyond 
t is point the balance of the lights on this side is supplicd 
bv a No. 0 cable in series with the fis’, and connected 
with it through a knife switch in a wall box, so that if 
trouble occurs on the cable north of the switch the lights 


on the No. 0 section can be supplied from the trollev or 
third rail. Similar cables are installed between State 
Street station and the South tunnel portal, on the south- 
bound side of the tube. North of State Street station the 
tunnel lights are fed bv a a No. O cable on each side. The 
auxiliarv motors and heaters for ticket booths are furnished 
with current through a No. 0000 cable running south from 
"tate Street to Summer Street, where the cable is reduced 
in size to No. 00. ; 
The scheme of automatic operation of the lighting and 
power supply at State Street station switchboard is shown 
in Fig. 4. All lighting cables are brought to a common 
bus, and all auxiliary power cables are similiarly concen- 
trated at the centre of distribution and control. The 
sources and order of supply for lighting service are: Lin- 
coln Wharf power station, Central power station, the tun- 
nel third ra], and the service of the Edison Electric Il- 
luminating Company of Boston. The order of supplv for 
auxiliary. power distributed from State Street station is, 
first, Central power station, and second, third-rail connec- 
tion. The switchboard consists of a motor service panel, 
a lighting service рап], and an automatic control panel on 
which are mounted solenoid switches for automatically 
throwing the services from one source of power to another. 
These switches are arranged so that only one source of 
supply is connected at any one time. If the current from 
one source fails, the switches, which are of the General 
Electric contactor type, open and close bv gravity, throwing 
the lighting or power cables instantlv on the next source. 
The wiring is so arranged that no matter 1f the current 
supply fails on an alternative source, any source remaining 
will at once take up the load. If all the sources fail, the 
first source to have current restored takes up the load, 
and as the different sources come back into service, the 
emergency supplies are cut off until finally the normal suppl v 
is once more at work. Interlocks are provided to prevent 
the connection of the Edison service, which is 550-volt 
alternating current, with the auxiliary motors, which are 
all wound for direct current only. Under no cireumstnces 
do the Edison current and the railway company’s current 
come on the circuits together. The Edison current is 
supplied through a step-down transformer located at State 
Street, the secondary line being grounded on one side. 
The tunnel is equipped with 16 automatic block signals of 
the electro-pneumatic type, designed for the Boston Elevated 


Aur. Moter Bus 


Washington Street Subway—Wiring Diagram of Automatic 
Lighting Connections 
Fic. 4. 


Railwav. The longest block is about 1,500 ft., and the 
shortest block 600 ft. The compressed air supply is furn- 
ished by compressors located at Sullivan Square, Central 
power station, and the Guild Street shops. A 2-1n. pipe 
line is carried through the tunnel for dist 1 ution of air at 
a pressure of about 90 Ib. per sq. in., and at each end the 
pipe is connected with the line on the Atlantic Avenue 
elevated structure, to provide for emergency feed in case 
of trouble at anv point im the tunnel. 

The wiring of the signals for a complete block is shown 
on page 150. A modified Brown polarized relay їз used. 
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The design of the signal equipment was made under the 
immediate personal supervision of Paul Winsor, chief 
engineer of motive power and rolling stock, and W. С. 
Smith, inspector of signals. The indications to traininen are 
given by red and green lamps mounted in a narrow case at 
the right and above the track. The contactor equipment 
occupies а space only 47 *, in. high by 14j in. wide. At 
each signal is an automatic stop which is practicallv the 
same as that in use on the present elevated division in 
Boston. 


AMERICAN NOTES. 


[From OUR CORRESPONDENT. ] 
NEW YORK. 

An interesting new departure is being made by the Portland 
(Oregon) Railway Light and Power Company, who are putting 
in a 6,000-k.w. steam relay plant, which will use sawdust as fuel. 
It is estimated that a thousand cubic feet of sawdust, costing а 
trifle under two shillings, will evaporate 5,000 lbs. of water, and 
thus prove much cheaper than coal. 

Electrical developments on a colossal scale are to enter into 
the scheme for the improvement of Chicago, which has been 
drawn up by Messrs. D. H. Burnham and E. H. Bennett, under 
the auspices of the Chicago Commercial Club. Electric railways 
and central generating stations for heat, light and power, loom 
largely in an ambitious—but by no means impracticable— 
scheme. 

At no distant date the horse-drawn mail van will be superseded 
in New York City by electrically propelled vehicles. Already 
fourteen such vans have been supplied to the Post Office Depart- 
ment, and the experiment has, so far, proved a great success. 
Their total carrying capacity is 29,400 Ibs. 

The New York Central Railroad is contemplating a large 
extension of its electrical plant, and the electrification of many 
miles of track. The works are not likely. however, to be put in 
hand until early next year. On the other hand, the Chicago, 
Milwaukee and St. Paul Company has, for the time being, 
abandoned the Montana electrification scheme owing to in- 
sufficiency of the water power which it had been hoped to utilise. 

Dy Е. S. Pearson, President of the Mexican Light and Power 
Company, states that his Company will in the near future 
possess the largest power plant in the world. Nearly £11,000.060 
sterling are invested in the Company's undertakings, and next 
summer 100.000 h.p. will be available, the Company s storage 
reservoirs in the mountains being capable of storing, when com- 
pleted, & hundred million cubie metres of water. 

The electrical companies on this side are making a good 
showing this year. According to the Electrical World, the Westing- 
house Company is now employing close on 7,500 workmen in its 
East Pittsburgh shops, and is doing a business at a rate which 
will approximate $25,000,000 a year. The company has a much 
larger capacity than it formerly had, and it is estimated that at 
the present time it can handle a business of close to $50,000,000 
a year. The General Electric Company is also showing a very 
steady growth. An official of the company is quoted as saying 
that it is expected that orders for the current year will amount 
to at least $60,000,000, and it is estimated that business at the 
present time is running at the rate of between $52,000,000 and 
$53,000,000 a year. The business of the Western Electric Com- 
pany continues to show improvement, and sales are running at 
the rate of $50,000,000 per annum. 

Mr. C. D. Hoskins, talking at Brooklyn on electrical develop- 
ments, foreshadowed the early abolition of the small central 
station. He instanced the fact that there were within his know- 
ledg» 3,209 central stations operating independently in com- 
mun'ties of 2,000 pople or less; while in one location which he 
had in mind there were 13 central stations within a radius of 
geven miles. These eventually must be coalesced in one system, 
and these larger systems spreading out would overlap, and some 
day there would be a few great networks covering the entire 
country. In this way service could be given not to half the 
population as at present, but to 80 per cent. of the people, 
including the farmers. 

According to Mr. W. S. Hadaway, jun., in a paper read before 
the American Institute of Electrical Engineers, one watt-hour 
(= 3.41 B. T.U.) will raise the temperature of 1 sq. ft. of ordinary 
radiator surface 1.26 F., апа 1,000 watt-hours (3,412 B. T. U.) 
will heat the surface approximately 126 F. above the room 
temperature; that is, for room heating from 85 to 110 watt- 
hours are practically the equivalent of steam at low-pressure 
condensed by l Вч. ft. of radiator surface with the difference 
between the room and the radiator temperatures, as above 
stated. This, of course, takes no account of the heat capacity of 
the apparatus, which is practically eliminated by the imposed 
conditions of continuous running. 

The New York, New Haven and Hartford Railroad Company 
are about to place on the main line two new goods steam loco- 
motives, one with side rods and the other of the geared type. 
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These are to be used experimentally against two electrically- 
driven locomotives in order to determine the relative economy 
of the different types for good: traffic. 

The American Railway Association has formed a new com- 


mittee to investigate and report upon the progress being made 


by roads which have adopted electricity as а motive power. 
The committee is composed of officers of roads which have 
electrified portions of their lines or contemplate doing so. Mr. 
George Gibbs, chief engineer of electric traction of the Long 
Island Railroad, is chairman of the committee. The raitroads 
represented on the committee are the lilinois Central, Union 
Pacitic, Southern Pacitic, Erie, Delaware and Hudson, and New 
York, New Haven, and Hartford. 


THE ATLANTIC CABLE OF 1858. 


Mr. Charles Bright. the well-known authority on telegraphy, 
in the course of an extremely interesting letter addressed to the 
Electrical World of New York, on the subject of the Atlantic 
Cable of 1858, savs he holds in his possession, among numerous 
other official documents, the agreement between John Watkins 
Brett, his father (Sir Charles Bright) and Cyrus W. Field, signed, 
in this order, as equal projectors of the first Atlantic cable. 
Field came over to England after he had secured the Newfound- 
land landing rights from F. N. Gisborne, but his ideas had all 
been preceded by Brett and Sir €. Bright over here. Moreover, 
nearly all the capital was subscribed for in the end on this side 
of the Atlantic. 

It seems that it had been stated by a writer in the United 
States that after the transmission of the messages to and from 
the Queen, the signals over the cable became weaker and weaker, 
until August 31st, 1858, when they failed utterly, and C. F. 
Varley, the electrician of the company, after making a number 
of tests, reported that a fault of great magnitude existed at a 
distance of about 260 miles from Valentia. It was also stated 
that it had been thought that the injury to this cable may have 
been due to the employment of high-tension currents from 
induction coils in signalling, and that had only low-tension 
currents been employed. their utility for this purpose having 
been demonstrated by Latimer Clark, the injury to the cable 
might have been avoided. There was, however, no proof that the 


fatal faults in the cable were due to these high-tension currents, 


and it was not difficult to imagine that the inexperience in cable- 


| making at that time, together with the more or less crude 


methods of paving out the cable on shipboard, may have been 
sufficient to account for the cause and development of the faults 
in question. The suggestion was also made that it probably was 
not until Varley's interposition of the condenser in the cable 
circuit, thereby obviating the disturbing effects of the earth 
currents, that recourse could be had to weaker signalling currents. 
On this Mr. Bright points out that in the opinion of practically 
everybody. Whitehouse, the electrician, was alone responsible 
for the gradual breaking down of the cable, by the use of a 
generating power of immense intensity in conjunction with the 
rest of his apparatus. The subsequent complete electrical (and, 
therefore, commercial) successes,” adds Mr. Bright, " were 
mainly due to the introduction of Lord Kelvin's delicate receiving 
apparatus, first employed by my father on the first cable to India, 
of 1863-4—long before the second and third Atlantic cables of 
1865-6—and subsequently on all the lines that followed.” 


TRADE CHANGES. 


The Simplex Conduits Ltd., of Birmingham, London, and 
elsewhere, notify that from August 2nd, they have entered 
into an agreement with the British Prometheus Co., whereby 
they have been appointed sole selling agents for the well-known 
apparatus, both on the Prometheus "strip" system and on 
the new Silundum system, which was recently described in our 
columns. Special arrangements have been made in regard to 
facilitating delivery, and large stocks of standard types of 
electric kettles and other appliances, particularly electric irons, 
will be carried at our London showrooms and various provincial 
branehes. Owing to the growth of the electric heating business, 
it has been decided to further extend this department, which 
will be under the managership of Mr. N. E. Beves, who has acted 
as London Manager for the British. Prometheus Co., for some 


years past. 


An amalgamation has taken place between the Heddern- 
heimer Kupferwerk und Süddeutsche Kabelwerke, Artienge- 


sellschaft, and the Abteilung Süddeutsche Kabelwerke, of 
Manheim. 
Messrs. Davidson & Blackadder, of 50, Wellington Street, 


Glasgow, have been appointed agents for the St. Helens Cable 
and Rubber Co., Ltd., of Warrington, for the whole of Scotland. 
Mr. J. W. Logan will continue to represent the St. Helens Co. 
in the Scottish district as a member of Messrs. Davidson & 
Blackadders' staff. 
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ELECTRICITY IN TEXTILE FACTORIES. 


— —— — 


Considering the magnitude, wealth, and general enter- 
prise of the textile industry in this country, it is well worth 
When 


reading his paper on The Electrical Operation of Textile 


the persevering attention of electrical engineers. 


Factories” (ELECTRICAL ENGINEER, p. 30), before the 
Institution of Mechanical Engineers, Mr. Herbert Wilson 
said that between 700,000 and 800,000 electrical horse- 
power was actually employed in the textile manufactories 
of the world, and that this was being increased at the rate 
of 80,000 H.P. per annum. But we must, unfortunately, 
add that by far the major part of this activity is manifested 
abroad, so our competitors are reaping many benefits, 
including economy of running and greater output. Our 
spinners appear to be fairly alive to the possibilities of 
electricity, and it only requires repetition of such papers 
as those read by Mr. Wilson and individual efforts of 
electrical engineers to induce many of them to make a 
change that can but prove beneficial to themselves and 
British commerce. No doubt the full benefit to be derived 
from electrification is felt when a new factory is being 
erected, or an old one refitted ; but the conversion of old 
premises and existing machinery is by no means a difficult 
matter, and will bring immediate relief. The great flexi- 
bility of extensions, the ease with which sections of 
machinery can be stopped or run overtime without waste 
of power, and the greater steadiness of drive are points, 
as Mr. Wilson emphasised, that should commend electric 
power to the wideawake spinner and weaver. As regards 
profit and loss account, Mr. Wilson, taking a spinning 


factory аз an example, finds that the increased output is 


on an average quite 5 per cent. We believe that Con- 
tinental practice has obtained rather higher results. Much 
of the spinning work with us is piece work, and it is difficult 
to introduce any modification of prices paid ; but even so. 
and allowing for an increase of cost of power, а margin 


~ — 


of 0:35 per cent. extra profit is secured merely by increasing 
the output. Rightly enough, the reader of the paper 
declined to admit that there need be any increase in the 
cost of power. This is proved by a most instructive report 
published in The Electron on an electric power installation 
in a weaving shed at the jute spinning mills of Messrs. W. 
Blutchen & Sons, Shonebeck, near Vetschau. It appears 
that 30 looms were in question, and coal to the amount of 
£28 78. а year was required to operate them. Messrs. 
Blutchen were so satisfied with the results to be gained in 
other ways, that they were prepared to increase coal con- 
sumption of £5 10s. to £33 17s., but actual work gave an 
economy ef 2.2 Ib. of coal per day loom, as compared with 
steam drive, in spite of the increased output. So this ery 
of the costliness of electricity may be boldly faced and 
denied. Mr. Wilson estimates that a Lancashire factory 
(able to obtain slack of a caloric value of 11,000 p.T.U., at 
8s. per ton), and having a capacity of 1,500 r.H.P., can 
produce energy at about 0°24 per r.H.P.-hour, or 0.34 per 
kilowatt-hour, allowing for interest and depreciation 
Probably central stations would require, and could obtain, 
rather more than this, and vet the manufacturer would 
stand to the good Another point to be borne in mind 18 
that if due care is paid to installation and upkeep, the 
danger from breakdowns and accidents to persons would 
be greatly lessened. The motors installed at the Schönebeck 
weaving shed by the Siemens Schuckert Werk are totally 
enclosed, thus affording safety, as well as protecting the 
machines from dust and mechanical injury. Mr. Wilson's 
main illustration is derived from two Lancashire mills 
where gauge-driving appertains. In the Schönebeck installa- 
tion the individual drive is adopted. Actual tests showed, 
in this mill, that the 30 looms had an average consumption 
of 0:52 1.H.P., therefore the total required was 1577 1.H.P. ; 
but as, owing to a loom standing idle for changing a shuttle 
or to repair broken threads, the individual power required 
per loom is higher than 0:52 H.P., and so as individual 
motor-driving was adopted, motors of greater output had 
to be chosen. Then, again, in order to allow for future 
extension, the three-phase generator was one of 85 K.V.A. 
at 750 revolutions per minute, and 200 volts pressure. 
Reduction gear, combined with Siemens-Schuckert patent 
clutches were employed for driving the looms. After running 
some time, it was found that the output could be increased 
from 15 to 20 per cent., and this is weaving so that the 
Brtish estimate of 5 per cent. in spinning is, it will be 
seen, extremely conservative. As we have already said, 
there was an actual saving in coal consumption, and that, 
notwithstanding that the engine and generator worked at 
This little 
triumph in the economics of weaving should go far to prove 
to Lancashire and Yorkshire that electricity offers great 


a lower efficiency on the diminished load. 


attractions for ull classes of textile manufacturers. 


MARINE ENGINEERING. 


With the enthusiasm born of full knowledge, Mr. Arthur 
J. Maginnis declared to his fellows at the Liverpool meeting 
of the Institution of Mechanical Engineers, that the direct 
electrical drive in marine engineering *18 coming," and 
implied that this coming will be soon. This is a big thing 
to say, for it foreshadows a veritable revolution in the 
running of our great commercial and passenger ships. 
Many there will be, who will shake their heads over such 
a prophecy, but so did many others over the turbine, 
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when that was à new-fangled notion. Mr. Maginnis put 
very neatly the advantages of the direct application of 
electricity to the shaft. As he said, * in the first instance, 
reversal of the propeller with full effective power is attained 
and readily effected. Secondly, the design of both the steam 
and electric plant can be so modified as to enable the naval 
architect to make hetter and more profitable arrangements 
for both passenger and cargo space. The application of 
the electric drive and form of motor have now been so 
improved as to reduce wear and tear to a minimum, and 
has also increased the efficienev, so that prompt and 
reliable starting, reversing, and stopping are ensured. 
Owing to the fact that the lower boiler pressure can be 
used by the steam-turbine generator, it 18 anticipated 
that the weights of the steam and electric plants together 
will not exceed that of the present system of reciprocating 
machinery, and it is also estimated that the first cost 
will average about the same. Of the advantages of this 
system, one which will commend itself to the navigating 
department, is that the long-looked-for apparatus to control 
the movements of the propellers direct. from the bridge 
may be obtained. Another advantage is that electricity, 
like steam, is capable of being readily applied to all the 
other requirements of ship-board, such as steering, windlass, 
and winch work, combined with the further advantages 
of more economical distribution and giving a simple and 
agreeable artificial light throughout the vessel.” 

There is here a grand future opened up before electrical 
engineering, and one which, as soon as its pull import is 
understood, will be furthered by shipowners themselves. 


TO CORRESPONDENTS. 

All commudications intended for the Hi ifor should be addressed 
"Tug EDITOR, 149, Fleet Street, London, F.G.” Anonymous 
communications will not be noticed, Letters should reach the 
Editor not later than Wednesday afternoon to be incluned in 
tha: week's issue of the Journal. 


| CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard.” 


WATER POWER IN FRANCE. 

Мік, —In your leading article last week you referred ot 
the activity displaved by French engineers in utilising water 
power. The extent to which this is done 18 even more 
striking than vour remarks would lead one to suppose. 
Rather more than ten and a half millions sterling are 
invested in twenty-three companies, possessing power 
stations capable of generating rather over 320,000 h. p.: 
of this total only about 90,000 h.p. are generated by steam ; 
even of this, a percentage is merely duplicate plant for 
use in the event of water power failing. The use of small 
streams for private installations is also very general. 
Paris, August 2nd. Yours, ete., HovILLE BLANCHE. 

Sig, —I enclose herewith a copy of a circular letter which 
I am sending round among the Electrical Manufacturers, 
and which may, I trust. interest you. 

Yours, ete., F. B. О. Hawes, Secretary. 
The National Electrical Manufacturers’ 

Association (Incorporated). Balfour House, 

Finsbury Pavement, London, E.C., July 30th, 1909. 

| Re BRUSSELS EXHIBITION. 

DEAR Sirs,—- You have doubtless received a prospectus, 
etc., from the Exhibition Branch of the Board of Trade 
regarding the above exhibition. I would draw your atten- 
tion to the fact that the Board of Trade are giving special 
facilities to British exhibitors, which I may briefly set out 
as consisting of fixing the platforms for the stands, show- 
cases, etc., unpacking and packing the goods, and various 
other minor matters for the assistance of exhibitors. It 
is estimated that thev will pay £50 out of every £150 
expended on British exhibits; in other words, that they 
will pay one-third of the expenses. The matter of ex- 
hibiting is, therefore, one, which probably is worth your 
consideration. a mee - 4 

Beyond the, assistance which the Board of Trade can 
give, there are many details in which this Association can 
be of assistance to those who anticipate exhibiting, among 
others being the following :— 

(J) It is very desirable thatTYan exhibitor should 
have some information regarding the positions avail- 
able for his exhibit beyond that which-can be obtained 


THE ELECTRICAL E 


from a plan, and this can only be furnished by some- 
one who has seen the buildings, ete. It is, therefore, 
suggested that joint action should be taken on the 
part of the members of this Association who are pro- 
posing to exhibit, by arranging for someone to report 
to them on this point. 


(2) In the case of firms who would be prepared to 
make a joint exhibit with others, this Association can 
arrange for such members to co-operate and obtain 
an arrangement of space, show-cases, ete., suitable for 
the exhibit. 


(3) As regards either the sending out of a repre- 
sentative to report or arranging for joint exhibits, 
this Association would not make anv profit, and would 
propose to share the actual costs among the exhibitors. 
It is thought that it will probably be wise for the 
exhibitors to appoint a representative to go over to 
Brussels and to act in conjunction with someone who 
can be appointed locally. 


If vou are interested in this matter I shall be plad if 
you will kindlv let me hear from vou at the earliest possible 
moment, so that I can make whatever arrangements are 
necessary and generally prepare the matter. 

I may remind you that the exhibition commences in 
April next, and will remain open for a period of at least 
six months. 


I may add that in addition to the above points, there 
are many others where joint action mav cause а large 
saving to the exhibitors. 

Tam, Dear Sirs, yours faithfully, 
Е. B. О. Hawes, Secretary. 


COMPANIES' MEETINGS AND REPORTS. 


CROMPTON & CO. 

The report shows that the net profit for the year ended March 
3lst is £10,051, compared with £31.320 for the previous year. 
The balance remaining. after providing for debenture interest, 
and other charges and including the amount brought in, is 
£7,828. Out of this, £1,500 is set aside for doubtful debts and 
contingencies, and the balance carried forward. For 1907-8 a 
dividend of 5 per cent. was paid. 


SINGAPORE ELECTRIC TRAMW AYS. 

The accounts for 1908 show an excess of revenue over ex- 
penditure of £24,294, against which has been charged debenture 
interest, depreciation and rovalty. amounting to £28,335. show- 
ing a loss for the year of £4,040. The severe depression in trade 
in Singapore which set in towards the end of the year 1907 
showed no abatement during 1908, and as a consequence the 
tramway revenue shows a decrease of $20,176, as compared 
with 1907. The demand for energy for lighting and power 
purposes shows a satisfactory increase—the receipts from this 
source in 1908 being 94 per cent. higher than in 1907. The new 
200 kilowatt steam lighting set. referred to in the last report, 
has been erected, and is now taking the lighting load. The 
new bridge over the Singapore River is still not completed, and 
it will be some months before plate laying can commence on it, 
and so enable the company to link up section 6 and section 3 
of the tramways. "The delay in the construction of this bridge 
is greatly to be regretted. but the company is powerless to hasten 
matters. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY. 

The Secretary has issued the following circular to the share- 
holders :—“ I am instructed by the directors to inform you that 
the profits for the first six months of the current year, аз shown 
by the cost sheets, amount to £47,759, which, after including 
the balance brought forward from last year and deducting 
interest on loans, debentures, ete., represents à net sum of 
£41,704. Out of this the directors have decided to рау, on the 
3ist instant, an interim dividend on the preference shares. of 
21 per cent., absorbing £17,187. The balance—namely, £24,516 
—though subject to deductions for depreciation and a sum to 
be carried forward, would. in the ordinary state of business, 
permit the declaration of a small interim dividend on the 
ordinary shares. In view, however, of the critical position of 
the coal trade and the possible stoppage of and damage to other 
trades which may follow therefrom. the directors do not think 
it prudent to deal with the balance before the end of the com- 
pany's financial year." 


NGINEER, 


6, 


UGUST 


SOUTH AMERICAN LIGHT AND POWER. 


The report of the South American Light and Power Company, 
Ltd., for the year ended 31st March last, to be presented to 
the meeting to be held on the 10th inst., states that the net 
profit for the year, after writing off a fucther sum of £550 against 
the cost of the dynamo, is £5,274, waich, added to £147, the 
amount brought forward, makes the total sum available £5,422. 
The directors recommend the payment of a dividend of 4 per 
cent., and also the payment of interest at the rate of 4 per 
cent. per annum on the £15,951, further capital expenditure 
incurred during the year by the railway company, which interest 
amounts to £274. There will remain a balance of £627 to be 
carried forward. The above-mentioned capital expenditure will 
be satisfied by a cash payment of £461 and the allotment of 
15,500 shares fully paid to the Bahia Blanca and North-Western 
Railway Company, Ltd., making the total amount of share 
capital issued £128,500. The 50 per cent. of the gross receipts 
payable to this company under their agreement with the Bahia 
Blanca and North- Western Railway Company for the past year 
amounted to £12,991, against £2,889 in the previous year, 
showing an increase of 46 per cent. The directors consider the 
increase in the business during the past year has again been very 
satisfactory. In accordance with the terms of the working 
agreement. between this company and the Bahia Blanca and 
North-Western Railway, the latter having subscribed for 
£30,000 of the capital of the company were entitled to appoint 
à second director to the Board, and therefore on September 
23rd, 1908, they appointed Mr. Frederick Oldershaw Smithers in 
the place of Mr. Charles Murray Wilkins, who had resigned. 


KALGOORLIE POWER AND LIGHTING. 


The statement of accounts of the Kalgoorlie (Western Aus- 
tralia) Electric Power and Lighting Company, for the year 
ended 1908, shows that the profit was £21,644, which has been 
appropriated as follows: —Debenture interest account, £2,156 ; 
dividends on preference shares, £9,000; dividend on ordinary 
shares, £1,250; dividend tax in Western Australia, £512; 
reserve for depreciation and renewals, £7,500 ; carried forward, 
£1,226. Including the amount brought forward from he 1907 
accounts, the total balance to credit of profit and loss account 
is £0,556. Since the date to which the accounts have been made 
up, a dividend has been declared and paid at the rate of 6 per 
cent. per annum on the preference shares for the six months 
ended March 31st, 1909, and the directora have recommended 
that a dividend be paid at the rate of 3 per cent. per annum 
for the six months ended December 31st, 1908, on the ordinary 
shares, making 4 per cent. for the year. The trading for the 
year shows an inerease in the amount of power sold, and although 
the profit is not so large as last year, the directors consider the 
results satisfactory, in view of the lower average price obtainable 
for power, the wood-getters' strike, and the increased cost of 
fuel. 


ANGLO-AMERICAN TELEGRAPH COMPANY. 


The report states that the total receipts from January Ist to 
June 30th, including £1,565 brought forward, amounted to 
£211,759. The traffic receipts show an increase of £14,503, as 
compared with the half-year ended June 35th, 1903. The work- 
ing expenses amounted to £72,345, a decrease of £950. The 
directors have set apart £10,000 to the renewal fund, leaving 
a balance of £129,414. Quarterly interim dividends of 15s. 
per cent on the ordinarv and £l 10s. per cent. on the 
preferred stocks were paid on May Ist, absorbing £52,500, 
and second quarterly interim dividends of 15s. per cent. 
and £1 10s. per cent., amounting to £52,500, will be paid on 
July 318. A balance of £24,414 is carried forward. Presiding 
at the half-yearly meeting, Mr. F. A. Bevan, theYChairman of 
the Company, said that regarding the statements that had 
been made respecting the reduced rates for messages, they 
could not give any better terms for Press cables, though for 
social messages perhaps they could, in conjunction with the 
Postmaster-General, make some reduction. 


CHARING CROSS WEST END AND CITY ELECTRICITY 
SUPPLY. 


The Charing Cross West End and City Electricity Supply 
Co., Ltd., has declared an interim dividend at the rate of 5 
per cent. per annum on the Ordinary shares of the West End 
undertaking. 


W. T. HENLEY'S TELEGRAPH WORKS CO., LTD. 


The directors of W. T. Henley's Telegraph Works Co., Ltd., 
have declared an interim dividend on the preference shares at 
the rate of 44 per cent. per annum, less income tax, and on the 
ordinary shares at the rate of 10 per cent. per annum, free of 
income tax, for the half-year ending June 30th last, both 
payable September Ist. 
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CHILIAN ELECTRIC TRAMWAY AND LIGHT. 


The report of the Chilian Electric Tramway and Light Co., 
Ltd., for 1908, states that the result of the company's opera- 
tions for the year, after deducting interest and redemption of 
Debentures, London office, and other charges, shows a balance 
to credit of profit and loss account of £8,832, to which must be 
added the balance to the credit of this account, brought forward 
from the previous year. namely, £1,712, which makes a net 
balance to credit of £10,545. From this sum £8,000 has been 
transferred to renewals reserve account, leaving a balance of 
£2,545 to be carried forward to credit of profit and loss account 
for the year 1909. The Сап currency has suffered still further 
depreciation in 1908, the rate of exchange being on an average 
about 94. per peso, and at one time falling as low as 7jd. 
This has, of course, adversely affected the profits earned. The 
year under review shows a further development in the tramway 
traflie. The company has carried 68,342,366 passengers, earning 
$5,696,868, as against — 61,451,234 passengers, earning 
85.0 11,363 in 1907. The receipts for light and power during 
1908 amounted to $3,681,118 as against $2,658,254 in 1907, 
showing a satisfactory development in this department; al- 
though the increased demands for power for tramway opera- 
tions, as also for the extension of the publie lighting, made it 
necessary for the company to partially limit the supply to the 
increasing demand for private lighting and power installations. 
However, it is hoped shortly to be able to meet all demands 
that may be made upon the company's power and lighting 
plant, with the advent of hydraulic power—the installation of 
which is nearing completion. The works for the installation of 
water power are expected to be completed and the hydraulic 
power plant to be ready for operation at the closing months of 
the present year. 


METROPOLITAN ELECTRIC SUPPLY. 


The Directors of the Metropolitan Electric Supply Co., Ltd., 
have declared an interim dividend of 5 per cent. (2s. 6d. per 
share), less ineome-tax, on the Ordinary shares for the past 
half-year, payable IO0th instant. 


LANCASHIRE ELECTRIC POWER CO., LTD. 


At the annual meeting of this Company and its affiliated 
company, the Lancashire Power Construction. Company, the 
Chairman (Mr. H. F. Parshall) said that the reorganisation of 
the Company was not completed till the end of 1908, so that the 
new directorate had only been in existence six months. Matters 
were very much at a standstill until the financial position of 
the Company was put on a proper basis, but, since the reorgan- 
isation steady progress had been made, and more satisfactory 
contracts had been entered into. He was pleased to say that 
the Board of Trade had sanctioned the transfer from the local 
authorities to the Company of a considerable number of lighting 
orders. There orders were a valuable asset to the Company as 
the districts were on the trunk mains of the Company, and 
in consequence supplies of electricity could be given with com- 
paratively small capital outlay. One of the most satisfactory 
developments was in connection with the supply of electric 
power to collieries. It was thought that the business of the 
Company would be almost confined to cotton mills, but a number 
of collieries were finding it to their advantage to take electricity 
from the Power Company, and it was anticipated that there 
would be considerable development in that direction. During 
the last six months the output had increased something like 
30 per cent., while the total costs of production were actually 
less than those of the corresponding period of last year, the 
revenue increase being £1,500. This was especially satisfactory 
considering the great depression in trade їп Lancashire during 
the last 12 or 15 months. ‘This satisfactory increase was to be 
accounted for by the fact that the advantages of the Company's 
supply were hecoming better understood by the Lancashire 
manufacturers. Various improvements were being carried out 
in the power station and economies effected in the cost of genera- 
tion, and new connections were of a satisfactory nature. The 
policy of the Board had been, first, to reduce the loss on working, 
and, secondly. to expend money only when there wasacertainty 
of such expenditure bringing additional revenue. 

During the year a Local Government Board inquiry was 
held at Radclitle, in which district their power station was 
situated. The attitude taken up by the Local Government 
Board was to discourage the development of the Radclitfe 
Urban District undertaking for the purposes of power generation, 
and a recommendation was made to the eflect that the position 
of this Company should be taken into consideration by Radcliffe. 
which was practically the only authority with which the Company 
was not on the best of terms. The directors had many times 
met the Radcliffe authorities with a view fo arriving at a better 
understanding, but their etforts had so far met with no encourage- 
ment. For this reason it had appeared to the directors advisable 
to apply to the Board of Trade for a provisional order to supply 
electricity in the Radcliffe district. There were most important 
customers in the district who were willing to deal with this 
Company, and it was hoped that this phase of the business 
would take a satisfactory turn. 


NGINEER, AUGUST 6, 1909. 


„„ — o e ———— ————————— P ————— — — — — SS ům»ʒ“d. ES 


UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO., 
LTD. 


CREDITORS' AND CONTRIBUTORIES' MEETINGS. 


At 33. Carey-street, on the 29th. ult., meetings of creditors 
and contributories were held in the liquidation of the Uxbridge 
and District Electric Supply Company (Limited) under à winding- 
up order made on June 29th. Mr. H. E. Burgess, Assistant 
Official Receiver, presided, The statement of the company's 
affairs disclosed, as regarded creditors, loans on debenture 
bonds 452.579. and unsecured creditors £6,622 48. 5d.. against 
assets £74.040 5 and as regarded contributories a deficiency of 
£10,526 168. 9d. The Assistant Official Receiver stated that the 
company was promoted in 1900. the original idea being merely 
to provide a local supply of electricity in the parish of Hillingdon, 
It was found. however, that the expenses of obtaining a pro- 
visional order would have to be incurred. and the scheme was 
altered so as to provide for extending a supply to several parishes, 
including Uxbridge. The provisional order was. obtained in 
due course, and the company was able to start its work, a 
certain amount of capital being offered to the public for sub- 
scription. ‘The capital of the promoting syndicate was £1.000. 
the intention being to get the provistonal order into working 
and then to make over the concern to another company. This 
was found to be impracticable, and the eapital of the company 
was therefore increased to £20,000, and eventually to £75,000, 
the scope of pits memorandum — being alo extended. 
Ordinary shares representing £26.275 had been allotted, chieti y 
for cash. and the rest of the company’s capital had been raised 
by debentures. A company known as the General. Electric 
Company undertook to tinance the concern on certain conditions, 
and had financed it to a considerable extent, but later on in 
the history of the company it had been thought desirable by 
the directors to transfer the debentures held by the General 
Electric Company to the Metropolitan. Electric Supply Company 
(Limited), and at the present time there was some £43,000 
due to the latter company. The transfer was effected by an 
agreement with the Metropolitan Company on May 8th, 1905. 
at which time the General. Electric Company held debentures 
to the extent of L2 1.000. Under that agreement the Metropolitan 
Company, in consideration of the Uxbridge Company with- 
drawing its opposition to a Bill then being promoted by the 
Metropolitan. Company, undertook to acquire the interest. of 
the General Electric Company and of Callender’s Cable and 
Construction Company (Limited), who also held debentures, 
The receipts for current supplied. by the company in its first 
year amounted to £720, which had increased by 1908 to £5,644. 
After the deduction of the working expenses this showed a profit 
of £2,903. which sum. however, went in payment of the interest 
on the debentures. The failure of this company was attributed 
to want of working capital to enable it to carry out the exten- 
sions necessary to make it a paving concern. The assets of the 
company had already been subject to some considerable re- 
duction for depreciation, and the figures given in the statement 
of affairs were thought to be substantially correct. Mr. J. 
Conacher was acting as special manager of the company, and 
it was stated that schemes for the future carrying on of the 
company's business were under consideration. 

Roth meetings passed resolutions in support of the Official 
Receiver as liquidator of the company, and nominated a coin- 
mittee of inspection. 


PERTH (WESTERN AUSTRALIA) ELECTRIC TRAMWAYS CO. 


The net profit of the Perth (Western Australia) Electric 
Tramways Со. for the past year amounted to £12,009, from 
which £6,000 has been devoted to a dividend on preference 
shares, and a 5 per cent. dividend on ordinary shares absorbs 
£5.000, leaving £1,099 to be carried forward. The year's gross 
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profit amounted to 427.720. 


CITY OF LONDON ELECTRIC LIGHTING. 


The Directors of the City of London Electric Lighting Co., 
Ltd., have declared a dividend on account of the vear 1909 on 
the Ordinary shares of 5s. per share, less income-tax. 


CURTIS TURBINES. 


The British Thomson-Houston Co., Ltd., Rugby, have issued 
a partial list of ©“ Curtis Steam Turbines, manufactured by 
them, which have been installed or are in the course of construc- 
tion. Those of the vertical type range from 500 kw. 3-phase 
and direct current, to two 3.000 kw. sets, which are now in course 
of construction for the. Bradford Corporation. Several sets of 
high pressure, mixed and exhaust type, horizontal turbines, 
are in commercial service. The total kilowatt capacity of 
“Curtis ° Turbines up-to-date amounts, we are informed. 
to 1,378,970, representing a total selling price of 61 millions 
sterling. 


The new address of the North East Coast Institution of 
Engineers and Shipbuilders is Bolbec Hall, Westgate Road. 
Newecastle-on- Tyne. 
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Generally: As regards Flat Rates. 


I am of opinion that flat rates as a rule are incorrect 
methods of charge, and I would not recommend an 
extension of such rates for this district. The only fair 
method of charging on the flat rate svstem 1s to group 
various classes of supply and give each class of supply 
a different flat rate according to load factor, which would 
result in no end of dissatisfaction amongst consumers. 


Generally : 


The “maximum demand" or “ power required ” 
system of charging is the correct one, the difficulty having 
been to get it simple and understandable bv consumers. 
This proposed tariff, I think, meets this difficulty. The 
variation in “annual charge" as between large and 
small consumers differentiates between wholesale and 
retail supplies. The“ annual charge " plus Id. per unit 
automatically gives a low average price per unit to the 
desirable long hour consumer with high load factor, and 
likewise a high average to the short hour user with low 
load factor, who is much more costlv to supply. 

The annual payment in advance for large and medium 
consumers lessens the risk of bad debts to the Council, 
and further, in the case of small consumers, renders 
deposits unnecessary. 


as regards “ Maximum Demand” System. 


General: Saving in Duplicate Wiring. 


A most important point to the consumer is that one 
set of wiring only is necessary in all premises, even where 
lighting, heating, and cooking are mixed up. This is 
a considerable saving to the consumer, and which the 
Council, in the past, have been endeavouring to effect 
by means of plug meters for heating, etc. 


Maximum Demand” Indicators 


and Meters. 


“ Power Required” 


Under this proposed tariff, these indicators will only 
require to be read in the months of October, November, 
December, January and February. 

The fact that this tariff saves meters, does not make 
much difference from our point of view, because meter 
rents are charged. Under the proposed tariff, meter 
rents, connection charges, inspection charges, etc., all 
remain as at present. 


Definition of Power, Lighting and other uses of Mt 


As to what may be termed lighting,“ “power 
“ heating," “ cooking " and other uses of electricity, the 
general manager's decision must be final. 


Application of Tariff. 


Any consumer wishing to avail himself of this optional 
lighting tariff must have the whole of his lighting on this 
8vstem, but I recommend that any consumer, no matter 
the system he elects to be charged upon for lighting, can 
have the new “heating” and ` cooking" and “other 
uses " rates, provided he puts in separate wiring for such 
uses, and uses, exclusively the Council's electricity for 
lighting. The cost of separate wiring will, in any case, 
be an inducement to the consumer to take the 
" Telephone System " of eee right through. 


ELECTRIC SMELTING PLANT FOR CANADA. 


Inquiries are being made in Canada, especially in the provinces 
of Ontario and Quebec, for electric iron ore smelting plant, 
similar to the installations now working in Norway and Sweden, 
The iron ore in all three countries is of a similar nature. 


PROTECTING LIGHT AND POWER CIRCUITS. 


An improved apparatus for protecting electric light and power 
circuits, recently been patented by Mr. C. J. Bennett, of Wood- 
side, Hildenborough, is attracting much attention. Mr. Bennett, 
who is a pupil of Mr. J. P. Strange, Assoc. M. Inst. E. E., of Messrs. 
Strange & Sons, Ltd., Tunbridge Wells, has had several good 
ollers from manufacturers who wish to take up the patent. 

A South African Institute of Electrical. Engineers has been 
established, with headquarters at the Grand. National Hotel, 
Johannesburg. 
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AN ELECTRIFIED NEWSPAPER OFFICE. 


One of the most complete electrical installations of its kind 
in the world has been recently laid down at Springfield. Massa- 
chusetts, on the premises of the Phelps Publishing Company. 
printers of such popular magazines as Good Housekeeping,” 
Current Events,” “The American Agriculturalist.“ " New 
England Homestead,” Farm and Home," “ Popular Fashions." 
the '* Woman's Home Journal," and others. 

Every machine in the Phelps Company's huge eiglit-storey 
building is driven by a motor by means of a steam-driven power 
plant of 585-k.w. There are one 440-h.p. Babeock & Wilcox and 
two 250-h.p. Atlas water-tube boilers in the plant, built for 
200 lb. pressure and operated at a pressure of 150 Ib. The boilers 
are equipped with Murphy automatic stokers, and coal is handled 
from the storage pocket by a 1-ton Sprague electric hoist running 
on a suspended beam having a minimum radius of 12 ft. The 
hoist runway forms a complete loop. "The bucket used in the 
coal-handling system has a capacity of 300 lb., and provision is 
made for the removal of ashes from the ash pits by a runway 
connecting with a freight elevator leading to the street level. 
The moter operating the hoist is a direct-current, 240-volt 
machine. There are two Warren & Deane feed pumps for boiler 
service. The stokers are steam-driven, and a 500-h.p. National 
feed-water heater is in service, a smaller heater of the same type 
being available for domestic hot-water supply. A 12 in. main 
and a IO in. main lead into the engine-room from the boiler-room, 
branches being taken off for the different generating units. An 
8 in. auxiliary main is also run through the plant. The exhaust 
steam is carried to the feed-water heaters in a 12 in. line, there 
also being an 18 in. connection to the atmosphere for free exhaust, 

The generating units comprise four direct-connected sets, three 
rated at 35-k.w., 100-k. W. and 150-k.w., consisting of Westing- 
house three-wire, compound-wound, 240-volt, direct-current 
generators driven by American Ball horizontal, single-cylinder, 
high-speed, non-condensing engines. The largest unit (300-k.w.) 
is driven by a Hewes & Phillips compound engine. There are 
also in service a 40-k. w., 240, 120-volt balancer set and a 75-k. w.. 
200-volt, compound-wound booster, direct-connected to a 105. 
h.p., 240-volt, direct-current motor. The first machine takes care 
of a positive or negative variation of 10 per cent. on the lighting 
load, which is supplied from the same generators that handle the 
motor requirements of the installation. The booster is installed 
for the purpose of supplying power to a number of 500-volt 
direct-current motors of the contpany which survived the fire, 
and it is connected in series with the 240-volt busbars so that 
both 500-volt and 240-volt service, as well as 120-volt lighting 
service are available in different portions of the plant. The 
switchboard is of black slate and was designed and built by the 
Trumbull Electric Manufacturing Company, of Plainville, Conn. 
It consists of nine three-wire direct-current feeder panels for 
lighting service ; one three-wire balancer and bus circuit-breaker 
panel; four direct-current generator panels ; two blank gene- 
rator panels ; six 240-volt, direct-current motor. feeder panels ; 
one ammeter panel; four 500-volt, direct-current motor feeder 
panels ; one direct-current motor pancl, and one direct-current 
booster panel. In case of an accident to the booster, two genera- 
tors may be electrically connected together in series. 

A differential relay is connected across the lighting busbars of 
the board and arranged to trip a circuit-breaker in one outside 
bus in case of & dangerous unbalancing of the voltage in the 
three-wire system. With the board are provided two voltmeters, 
one to indicate voltage on either side of the balancer, of any 
generator and of the booster, by means of suitable receptacles 
located on the machine panels, and the other being connected 
to indicate the potential across the 500-volt busbars through a 
receptacle on the booster panel, and the ground voltage to the 
120-volt, 240-volt, and 500-volt busbars through receptacles on 
the ground-detector panel. Each motor feeder circuit contains 
an ammeter shunt with leads running to the ammeter panel, a 
plug switch being used to throw any circuit upon the proper 
instrument. When shunting a motor feeder circuit through the 
ammeter for a reading, the circuit-breaker attached to that 
circuit is opened, each circuit being provided with an automatic 
circuit-breaker manufactured by S. B. Condit, Jr., & Company. 
Boston. No fuses were used on the motor panels of the switch. 
board. The circuit-breaker located on the bus circuit panel 


between the motor and the lighting divisions of the switchboard 
is of 4,000-amp. capacity at 240 volts. 

In general, the feeder conduits for motor and lamp circuits are 
of 1.5 in. pipe, and the building is divided into two equal parts 
with separate wells for the risers feeding each half of the estab- 
lishment. One lamp and one motor distribution box are located 
between each floor in the shaft, and from these boxes short runs 
of distributing feeders are made to the floor levels, where the 
conduits are carried horizontally aeross and through the floor 
structure in such a way that the riser shaft boxes supply adjoining 
floors. That is. the lighting feeders from a riser box in the shaft 
between the fifth and sixth tloors serve, for example, the ceiling 
of the fifth floor, while the motor feeders branching from the 
corresponding motor distribution box between the fifth and sixth 
floors run downward to a horizontal fanning out at the fifth floor, 
The building is divided into a large number of bays 20 ft. square, 
there being 70 bays per floor. Each bay is provided with an 
average of one motor and two lamp outlets, the former being in 
the floor and the latter in the ceiling. To enable the connections 
to be made with ease when they are wanted, there were left in 
the concrete construction of the ceilings and floors over 7,000 
tin-sleeved wooden plugs 1! in. in diameter, three being allowed 
per bay for the running of flexible wires where needed. 

Tungsten lamps with prismatic glass shades are used exten- 
sively on the different floors except where special conditions 
enabled other types of lamps to be employed. In general, each 
corridor landing is lighted by one 40-watt tungsten lamp. and in 
long corridors one such lamp is allowed to each 20 ft. bay. The 
general offices are lighted with 25 4-lamp tungsten fixtures, 
60-watt units being used in each socket. Prismatic glass shades 
are hung 11 ft. above the floor, and the office area is about 400 
sq. ft. In the mailing-room the company uses a Cooper Hewitt 
mercury-vapour lamp in cach 20 ft. bay. In the composing-room 
each 20 ft. bay is equipped with a Cooper Hewitt new eurved- 
tube lamp, operated in series with a 2-amp. 120-volt tungsten 
lamp, with prismatic glass bowl 11 ft. above the floor. The press- 
room is equipped in general after the manner of the main offices, 
the fixtures having gun-metal finish. In the photo-engraving 
department two sets of Cooper Hewitt lamps are used for photo- 
graphic work, and there are eight 40-amp. are lamps for printing 
negatives. There are eight dark rooms, each provided with a 
sliding-screen window of yellow or red glass, an ordinary 16-c.p. 
carbon-incandescent lamp being hung outside. The main press- 
room has 12 120-volt enclosed arc lamps of the portable type, 
and the press frames are wired on all landings for incandescent 
lamp connections. All the lighting panel boards are provided 
with terminals for the attachment of meters in case the company 
rents any floor or office section to other parties. A number of 
tenants are now served in this way. The variety of uses to which 
the motors are put (says the New York Electrical World, to which 
we are indebted for the foregoing details), and the sizes of motors 
required cover an extended range. It is the company's intention 
to gradually weed out the 500-volt motors as they become worn 
out and replace them with 240-volt machines. Ultimately the 
plant will be equipped for straight 240-volt and 120-volt service. 


BOTTLED ELECTRICITY. 


A Baptist clergyman, of Bayonne, New Jersey, who 
is described as a scientific stude nt, «lio has contributed 
largely to technical magazines, announces, savs the New 
York Electrical World, that he has discovered a method 
for the elimination of thunderstorms, and of storing on 
earth part of the electricity in the clouds. His plan is to 
construct a huge steel tower reaching to the clouds, down 
which silently and harmlessly would be conducted the 
immense quantities of electricity to be there stored. Al] 
that would be necessarv, he savs, would be three city 
blocks on which to build a solid foundation. * There are 
10,000 million volts of electricity in every flash of lightning 
two miles long. Bottle up this i Immense energy in storage 
batteries and sell it, and in a year’s time vou could buy out 
Rockefeller. The clouds are charged with electricity, and 
the supply is mexhaustible. By the use of such a tower 
and proper storage facilities thunderstorms in cities would 
beseliminatod.- 1 predict that. within the next few vears 
every city in the United States will build one large steel 
tower in its territory, and will run its street cars and large 
power plants by only that energy drawn from the clouds.“ 


TUP ELECTRIC AL X M 
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NEW ELECTRIC HEATING MATERIAL. 

„The comparatively low efficiency of the radiant heat 
electric radiator and the cheerlessness of the ordinarv 
black electric radiator have long been realised," savs Mr. 
Andrew Stewart, A. M. I. E. E., in the current issue of The 
Engineering Review. The coal or gas fire has generally 
been favoured on account of its superiority in this respect, 
and while the latter has the disadvantage from a feminine 
point of view, that it cannot be poked, its cleanliness has 
led to its ousting the coal fire in very many cases. 

“ As a means of heating a room the electric radiator has 
so far only been a partial success ; it is either cheerful and 
inefficient as in the case of a luminous radiator, or cheer- 
less and efficient as in the case of a non-luminous radiator, 
and between the two there is not much to choose. 

* For cooking purposes electricity occupies a distinctly 
more favourable position; its efficiency is unquestioned, 
as much as 97% of the energy supplied to an electric 
kettle or similar vessel reaching the contents, and in this 
respect it has no rival at all, even if such appliances did 
not have the collateral advantages of cleanliness, porta- 
bilitv, and freedom from the risk “of fire. 

" Мапу efforts have been made to produce a more or 
less refractorv material which would, while giving all the 
advantages of existing electric heaters, prove an efficient 
radiator, and give the much desired cheerful glow. Calorit 
will at once occur to some of our readers as one example 
of the attempts which have been made in this direction. 
For the benefit of many of our readers we should explain 
that this material consisted of small particles of graphitic 
material through which the electric current passed, causing 
these particles to glow like pieces of red hot coal. Unfor- 
tunately this material slowly oxidised when heated, and 
soon lost its conducting power, so that frequent renewal 
became necessary. 

The electric furnace, which has in modern times solved 
so many diflicult problems in metallurgy, physics, and 
chemistry, has now produced a material which is beginning 
to be known commercially as silundum, which can be 
heated in the atmosphere to a temperature of 3,000" F. 
without entering into combination with oxygen, nor appar- 
ently losing anv of the electrical or physical properties 
which are so valuable. It appears impossible to melt it ; 
it is, therefore, truly refractory, and it will withstand the 
attacks of acid and 1s unaffected electrically by water. 

“ The material is produced in rods, bars, sheets or other 
suitable shape, and is used for electric stoves, radiators, 
grills, toasters, and cooking purposes generally, for the 
work can be done over a bright red or even incandescent 
material, just like a bright coal or coke fire. 

For cooking such a material cannot approach the 
resistance methods now so common, because of the great 
heat dispersion into the surrounding atmosphere ; but for 
many purposes, where a glow combined with a high tem- 
perature is desirable, the new material will prove invaluable. 
No reliable information as to the composition of silundum 
is vet available, but the foregoing information is sufficient 
to indicate that the new material will prove of very great 
value for many purposes.” 


PORTSMOUTH BANKRUPTCY COURT. 
In the case of William Thomas Harris, an electrical 
engineer, trading as W. T. Harris & Sons, at 460 and 464, 
Commercial-road, Portsmouth, and 47, Emanuel-street, the 
liabilities were expected to rank at £678 4s. 3d., and there 
was a surplus over the habilities of £166 5s. 3d. The debtor 
attributed his failure to heavy expenses connected with 
his business and bad debts, and pointed to a large difference 
between the cost of the machinery and plant and its re- 
alisable value. He had been a chief torpedo instructor 
in the Navy, and began business for himself in 1899. 
Replying to the Official “Receiver, he said that since he took 
over a garage at Emanuel-street his financial position 
became involved, and that undertaking was largely re- 
sponsible for his present position. The Official Receiver 
had been advised that the value of the stock-in-trade, 
machinery, ete.. was about £960, but if there was realisation 
by forced sale the amount obtained would be about £550. 
The examination was closed. 


* 
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3,000-kwt. Willans-Parsons Turbine. 1,500-kwt. Willans-Parsons Turbine. 
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CHEAP POWER IN TRANSVAAL. 


In view of our last week's leading article on the Victoria 
‘alls and Transvaal Power Co., Ltd., the following report 
of proceedings before the July meeting of the Power Com- 
mission, which appears in the Transvaa! Leader, will be of 
interest :— 

Sir Thomas Price presided, and evidence was given by 
Mr. Sidney Bilborough, coal-testing expert, and member 
of the local Institute of Mechanical Engineers. Questioned 
at length on the cost and method of producing electricity, 
he said that it would be a good station that would produce 
a unit of power from a gallon of water. 

Cheap power, he further declared, was of the first im- 
portance to the Transvaal, and as a result of its adoption 
he would expect that the coal consumption would not be 
diminished. It would place the inland colonies in an 
advantageous position as compared with the coast colonies, 
and this would, he thought, conduce to the good of South 
Africa as a whole. An iron industry would be of great 
value, and he would place it in importance to the country 
next to the gold industry. He referred to the report of a 
Canadian Commission, and said that the electric smeking 
of ores was possible where power was produced at 0:03 
of a penny per kilowatt-hour. This figure was about one- 
twentieth of the lowest cost of production in South Aírica 
Better results from Transvaal coal could be obtained bv 
washing. He thought the Government would be the proper 
body to conduct on a large scale tests for the manufacture 
of coke for the special purposes of an iron industry. The 
potentialities of the Middelburg and Carclina districts were 
quite unknown as regards the production of sulphate of 


ammonia, for instance. 

By Mr. Kotze: If special facilities were given to one 
power company there shovld be some method of control 
to secure purchasing in the open market. He did not agree 
that the cost of power produced from coal could be brought 
down as low as a farthing. To do so plant would have to 
be cheaper and the station have to be at the pit's mouth, 
which, in turn, would mean a long transmission line. At 
present the cost from suction gas producers was verv much 
lower than was possible from a power companv ; including 
all costs, it might be as low as a farthing. The life of the 
coal industry would be difücult to estimate, but it was 
estimated that one colherv could supply 40,000 tons a 
day for a thousand vears. 

By Mr. Balfour: A coal combine should be fought just 
as strongly as a power combine. The Government might 
insist on buving in the open market, but it was a drastic 
assumption that all the collieries combined. 

Mr. Balfour said he hardly thought it was a drastic 
assumption, as 53 per cent. of the collieries were already 
together in one association. 

Witness, proceeding, said small coal was being increas- 
ingly used locally. It was not so suitable for export; in 
fact, it might be difficult to export it, and the tendency 
was to export large coal. 

By Mr. Michael Dodd: He did not know whether power 
companies would use two tons of coal per ton crushed 
where gold mines used three. Improved boiler plants on 
gold mines would, to a certain extent, save something in 
the amount of coal used per ton crushed. He had not 
studied the question of coal export, and was not aware that 
not a single ton had been exported in the last couple of 
months. 

Mr. William Pott, representing the Henderson’s Trans- 
vaal Estates, etc., stated that his companv held land all 
over the colony—750,000 acres. А large portion of it was 
mineralised, and some lay in the areas to be served by the 
schemes now before the Commission. He thought the 
attitude taken up by the Randfontein group and the East 
Rand group was reasonable. The prospective saving of 
104. a ton at Randfontein would hardly be made ‘if the 
freight on coal was reduced to cost price. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial. — 


Amount 
Name. paid. Last price. 
К 4 
Alliance Electrical Co., 5 p.c. Cum. Pref., Nos. 170.000 ] 11 
, Kd y 1 11 
Aron Electr'ty Meter, 6 p.e. Cum. Pref. Sls, 1-125. 000 1 2-5 

Ordinary, Nos. 1-1222,000. mᷓͥ[ —ͥ— luꝙuuũ ni. Ds і} 
British Aluminium Co, Ordinary, 2,001-40,000, n 5 .. 11 

7 p.c. €um. Pref., 1-40F.—UEUI.— Uw 5 11-1; 
"А ере. Cum. Pref, 12000. 5. 3.31 
— 4 p.e. Funding Certificates, 1-200000 ,........... 5. 21-31 
—— 5 pc. Ist Mort. Deb. Stock, R 100 . 8287 
—— Aj} p.c. Loch Leven Deb. (Rego, Red., 13,000 ... 100 .. 94-99 
British [Insulated and Helsby Cables, Ord. 1-100000 .. b. 70-74 
—— 6 p.c. Cum. Pret, 1-200000 ooo. ee llle eee 5 6161 

4! p.c. Mortgage Debentures oo... 0.00.0 eee 100. 105-106 
British Thomson-Houston Co, 44 p.c. Ist Mort. Deb. 

A/ cuerda УО ЕКЕ ГГ Л 100 91-96 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 

/// ао ( NR ЫЗ 3.. 3.18-7 16 
- 4 pc. Mortgage Debenture Stock ............... 100 . d^-42 
Brush Electrical Engineering, Ordinary, Nos. 1-105 731 LM 0-4 

Non: Cum. 01 ,! ⁰ XXI aed es RE 0-1 
—— 4} p.c. Ist Debenture Stock ..................... 100 43-45 
—-—- 4) ре. 2nd Debenture Stock ................... ]00 27-21 
Callender's Cable, Debenturednddnndnndnnn¶ ee eee 100 . 105-107 

rr ⁰ ee te 5.. 10-10} 

5 p. C. P IJ; eS ОИЕ 5 51.5] 
Cael ited Electrical Co., Ordinary, 1-110. 0% /%tc . .. 1 156. v 16 
Crompton and Со. Nos, 1-м ООо UU... 3. 4-1 

5 p.c. Ist Mort. Reg. Debe., Nos. 1-900 of £100, 

vnd 901-1, 100 of £50, Кед... = 91-94 
Dick, Kerr. and Co., Ordinary, 1,260,000. ⁵õGw 1. 11 16-1] 
— — 6 p.c. Cum. Pref., 1-305,000. 2.00.00... PU a "en 1 13 32-1 7 32 

41 p.c. Debenture мос К, R... Q . 100 . 90-102Xd 
Edison and Swan United, AC "Shares, 1-98. 261 ...... du 1-4 

' Shares, 01-017, 139. 5 14-21 
—— 5 p.c. Debentures „........................... 100 .. 68-73 

ipe Deb, Stock. Ңеф..................... seas M у 93-96 
Electric Construction, Nos. 1 to 112,100 ............. 2.. 7. 16-4 

-7 pe. Cumulative r ex REA Ee 2 ..17 16-1 11 16 
——~ 4 pe. Perp. Ist Mort. ВеЬ...................... 100 63-67 
Ferranti, Limited, 5 p.c. Ist Mort. Deb. Stock, Red. 100 7177 
General Electric Company (1900) 5 p.c. Cuin. Pref. .... 10. TEN 
— dpe. tat Mort. Deb. Stock ,................... 100 85-8 
W. T. Henley's Telegraph Works, Ordinar g. 5 12-121 
— 4} p.e. Preference .................... TP 5 54-5} 
t 100 1054-1071 
India кшм. Gutta Percha, and Telegraph Works... 10 141-151 
r heey ae 6 100 9-101 
National Electrie Construction Co., 1-170000. ,....L.. 1. 1-1 
Telegraph Construction and Mainten auc 12 341-36 
sex pe. Bonds ................................ 100 9911011 
White, J. G., and Co., 6 p.e. Cum. Pref., 115,000). 10. 9-10 

Electric Lighting and Supply.— 
Amount 
Name. paid. bu price. 
4 
Adelaide Electric Supply Co., 6 p.c. Cum. Pref., 1-10,000 5 .. 51. 51 
Bournemouth and Poole, Ordinary e 10 97101 
—-— 4} p.c. Cum. Pref., 7,501-15,000 —— . 10 91101 
— 6 p.c. Cum. Sec nd Pref., 15001-22, 500 on wad baw s 10 101-102 

44 p.c. Debenture Stock, Ңеф................... 100 .. 99-103 xd 
Bromley (Kent) Electire Light and Power C ds x 45-5 
-—— 44 p.c. lst Debenture Stock, Red. .............. 100 93-96 
Brompton and Kensington, Ordina 5. 8-1 
„ // ðxZydd E K e pei 5... 8.81 
Calcutta Electric Supply Corp., Ord., Nos. 1-100,000 .. 5 51-61 
Cambridge Electric Supply Company, £10 Ord. ....... 8 121-131 
Canadian General Electric Со, Common Shares 3100. 123-127 
— 7 ре. Cum. Pref. Stock... tt nr 3100 116-118 
Central Electric Supply, 4 p.c. Guar. Deb. Stoek g. 100 97-100 
Charing Cross, West End, & City Electric Supply, Ord., 

rr y ee 37-42 
—— 4} p.c. Cum.. Pref., 1-0. % — „? 5 44-5 
— 4 p.c. Debenture Stock, Reda -o··a·ꝑnÄÄL y d — 100 . 96-99 xd 

"City Undertaking,” 44 p.c. Cum. Pref., 1-50, 000. 5 3141 
Chelsea Electricity Supply oo... d U]D ec eee 5 314 

ti pe. Debentries uoo nnn OS ee wee eee 100 100-103 xd 
Citysof London, Ordinary ......................... . 10 101-11 

6 p.e. Cumulative Рге!......................... 10 12-12 
—— 5 p.c. Debenture Stock. ....................... 100 121-124 

4} p.c. 2nd Deb. Stk., Red U U !! 100 . 99-102 xd 
Cordoba Light and Power Co., Ist Mt. Sti. 5 p.c. Bds 

i , EE Жазка i 90-92 
County of Durham Electrical Power Distribution Co., 

Ordinary, 10,001-50,000 U —— — 5 21-31 

5 p.c. Preference, 1-5. —L a 31-3] 
County of London Elec. Supply, Ordinary ........... 10 RENE 

COH Paw Dic Ret у оу V 10 105-111 
—— 41 p.c. Debentires Prov. Certa. Al pd., Rl. 100 103-106 
—— $} p.e. 2nd Debentures Prov. Cer ts 100 .. 19-108 
Edmundson’s Electricity Corporation, Ord., 1-80,000 .. 5. 3,165.16 

r v EO Pd eee 5 {-{ 

4l p.e. First Mort. I ess ee or s 100 .. 59-02 
Electrical Development Со. of Ontario, 5 p.c. lst Mort. 

30-year Gold Bonds, 10.751-15, 750 — 841-861 p.c 
Electric Supply Co. of Victoria, 6 p.c. Ist Mt. Deb. 

/// ̃ ⁵ ˙¹ ͥ h UR ИРИ 00 . R51]-831 xd 
Folkestone Electric Supply, Ord Nos. 110,000 5 41-5 
— 5 p.c. Cum. Pref, Nos. 1-]0,000................ 5 5-51 

4} p.c. First Deb. Stock, Red. ..... TC 100 .. fi3- 101 
Hove Electric Lighting, Ord., 1-13,000. .............. о... nt eri 
Indian Electric Supply. and Traction Co., 6 p.c. Con- 

atruction Deb. Stock, Red. ..................... 5. 14-2 
Tale of Wight Elec. Lt. and Pwr., 4} p.c. Db. Stk., Red... 100 74-79 
Kalgoorlie Electric Power and Lighting, 6 p.c. Cum. 

Pre b. 151950 000» tose ðVͥ y res mx ed es^ ; 25 32-7 
Kensmyton and Krightsbridee Еее. I. t., Ord.. 1-21. 000. 5. 65-7 
Kensington and Knightsbridge and Notting Hill, 4 p.c. 

pebenture Stock, R8Wee-e ee 00 98-101 


(Continued on page 169.) 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 
If thou hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


Question No. 1,192. — Describe a suitable but cheap arrangement 
for absorbing 700 kw. at 2,200 volts three-phase. A cooling 
tank 30 ft. by 7 ft. by 4 ft., with a good circulation of clean 
water, is available for the purpose. | 


Answer to No. 1,192 (awarded 10s.).—It is assumed that the 
tank mentioned is iron. Consequently the star should be dis- 
connected from earth to avoid leakage currents. 


l. A non-inductive load can be obtained most cheaply by 
three iron plates of the size shown in Fig. 1,, screwed to wooden 
cross-pieces, and having one hole } in. diameter on each side, 
as shown at A A, to which to bolt the cable lugs. Fig. 2 shows 
the tank with the plates in position. Four 10 in. planks are 
fixed as shown, and the plates are threaded on, being suspended 
by the wooden cross- piece. The plates should be at least 2 h. 6 in. 
from the sides of the tank. To vary the load the plates can be 
slid along the planks. This can be accomplished by means of 
a long pole if desired, and this would be quite safe at the voltage 
stated if the pole were kept dry and the man ordinarily careful. 
A more elaborate arrangement with cords and pulleys is shown 
dotted. This is the cheapest possible arrangement, as the plates 
are practically the only expense. The planks could, of course, be 


«—-.---- --18---- » 6. 


— es: 18 5 
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borrowed temporarily. The current density on the plate allows 
of an overload of 50 per cent., and even then comes within the 
limit of one ampere per square inch, as given by Messrs. R. K. 
Morcom and D. K. Morris in their paper read before the Institu- 
tion of Electrical Engineers, and published in the ELECTRICAL 
ENGINEER of March 27 and April 3, 1908. The distance between 
the plates will depend largely upon the quality of the water, as 
the specific resistance of the tap water in different towns varies 
over a very wide range. Also the temperature of the water will 
make a very large difference. These details can be found best by 
experiment on the particular site of the test. It is very probable 
that if the water is kept nearly cold (say, 80° F.) the plates will 
have to be brought comparatively close together to obtain the 
correct full load, and allowing a maximum, distance of 4 ft. 
between them should leave ample margin for obtaining any load 
desired. A more elaborate apparatus can, of course, be arranged 
by either putting the plates on rollers or substituting a round 
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iron bar for the cross-piece of timber on the plate and bending 
the ends of the vertical strips round this. Either would facilitate 
the moving of the plates along the planks. 

2. The question would not seem to imply a desire for an 
inductive load. If, however, this were desired, the diagram of 
connections would be as shown in Fig. 3, and three choking coils 
would be required. Seven plates would also be required, as to 
connect the choking coils to the tank itself would damage it if 
the load were kept on for any length of time. In this case the 
plates could be arranged as shown in Fig. 3. The size of choking 
coils can be worked out for the desired power factor from the 
detuils given in the above-mentioned paper, which deals very 


Fic. 3. 


fully with the subject. For the two middle plates connected to 
the choking coils it would be necessary to have a wooden Ба е 
arrangement, consisting of a box about 18 in. high, without top 
or bottom, which could be raised or lowered to cover part of the 
plate. These two plates also should be cut as shown dotted in 
Fig. l. By this means the power factor could be varied by 
raising or lowering the baffles and removing or bringing closer 
the two outside plates; the non-inductive load, of course, being 
varied by moving the other three plates nearer together or 
farther apart. — В. 


Answer to No. 1,192 (awarded 55.). — For the artificial loading 
of a high tension generator such as the present one, water 
resistances are the cheapest and most satisfactory apparatus by 
which to dissipate the required energy. Not only is a high 
resistance of heavy current-carrying capacity readily obtained 
by the use of water as the resistor, but difficulties owing to the 
heating of the resistance element are easily overcome by keeping 
the water in constant circulation. The provision of a metallic 
resistance dissipating 500-1,000 kw. at 1,000-2,000 V is a costly 
proceeding, and the form of the finished resistance is not nearly 
80 convenient as that of a water load. Unless the capital outlay 
be unduly heavy, the life of the metal resistance strips is very 
short. Besides, the great advantages of low capital cost and 
compactness liquid resistances are regulable far more easily and 
closely than metallic resistors. Having decided to employ a 
water load, however, the greatest care must be exercised in the 
choice of a suitable water, since the specific resistance varies 
enormously with the impurities present. Pure water is an 
insulator, but the highest recorded specific resistance obtained 
for distilled water is 25 106 Ohms. per cubic centimetre ; 
while to obtain a water pure enough to give a specific resistance 
of only 1,100,000 Ohms. per c.c. demands extraordinary care. 
Ordinary distilled water varies in specific resistance from 300,000 
to 600,000 Ohms. per c.c. ; while the condensed steam from an 
engine, the nearest approach to distilled water that is com- 
mercially obtainable in bulk in works, has a specific resistance 
varying from 50,000 to 100,000 Ohms. per c.c., the latter figure 
not being difhcult to realise. With such variations in the elec- 
trical properties of water supposed to be pure and hence standard, 
it is easy to appreciate the importance of carefully testing any 

roposed water supply before adopting it for use as an artificial 
foad. The data in Table I. give the characteristic properties of 
certain waters (as quoted by Morcom and Morris). The relative 
importance of a given amount of impurity is greater the more 
dilute the solution to which it is added. For example, the addi- 
tion of 1 part in 108 of NaCl to water originally having a specific 


resistance of 300,000 Ohms. per c.c. halves the latter value. 


TABLE I.—(MORCOM & MORRIS). 


| Degree | Mineral | Spec. Res. at 


ман їп o 609 F Бк for 
Source. Solution. ms. І 0" 
eda (partain | cc. Dm. rise. 
100.000). : 
Distilled (see letterpress) .. — — 600000 | 20000 — 
Con iensed from engine == About 2 66000 2170 ET 
Birmingham tap water .. ..| 32 6:2 13200 435 50 
50°, ditto 4- 50% B'ham Canal == — 965 32 — 
Birmingham Canal .. .. .. 52 143 435 14 50 
Blackburn water Я — — 17000 56% — 
Glasgow water — — 17500 5RD) = 
West London water .. — — 2300 92 — 
Rugby wateeeeeeeeer ..| — — 2400 7v — 
Victoria St. water (New River) Е — 250 8i = 
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This fact is also well illustrated by Fig. 1, which shows that the 


relationship between the specific resistance and the percentage ` 


of impurities present is of hyperbolic nature. The curve is not a 
rectargular hyperbole as might be expected from theoretical 
considerations, but can be fitted very closely bv a hyperbolic 
equation involving a higher index than unity. Thus I find that 
the approximate equation to the experimental curve plotted is 
PRI 26 = 423,100, the curve represented by this equation being 
plotted for e ees 

Again, the effect of temperature on the specific resistance of 
water is very marked, and is, as with most liquids, negative, so 
that to avoid overloading the generator the water supply must 
be sufficient to restrict the temperature rise, to say, 70 F. ая а 
maximum limit. 'The specitic resistance will then be about half 
its value at 60? F., and is mainly a temperature effect, though in 
some cases it is exaggerated by the water, cireulation being 
reduced (to raise the temperature). so permitting the formation 
of a more concentrated solution of metallic salts from the elec. 
trodes. The law connecting resistance and temperature in the 
case of water is not linear (partly, but not wholly. due to the 
eflect of metallic salts as above), and the percentage fall of 
resistance with rising temperature is*not the same between 20? 
and 40? C., say, as between 40° and 607. "The fall also depends 
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on the initial 
ture and 70° 
above 50°, drop in resistance is a useful factor to memorise. 
Referring, first, to the best type of tank construction and, 
later, to the size required to dissipate various amounts of energy : 
Wooden tanks present many advantages, the chief of which is 
initial cheapness. Where a large amount of testing has to be 
done, a large permanent metal or brick tank may be justified ; 
but in ordinary cases cheapness is vital, and a very reliable and 
durable wooden tank can be cheaply built. A natural or artificial 
pond is convenient in many cases, but is not often available, 
and less readily gives light loads than do the wooden tanks 
below. The usual two objections to wooden tanks are leakage 
and charring, or even firing. These may be respectively avoided 
by (a) using double wall construction as below, thoroughly 
tarring the wood and caulking all joints; and (b) by allowing 
only a moderate voltage drop per foot of electrolyte. For high 
voltage work a long. narrow t: пх is the best shape to employ 
(for wooden construction), since, with a large mass of water 
concentrated into a tank of more or less equal dimensions in 
every direction, it is impossible to obtain a high resistance 
between electrodes. Where metal tanks are used a central 
neutral electrode, surrounded by the various’ phase electrodes, 
is the usual construction, a long, narrow shape of tank being 
then impossible unless the metal be insulated from the water 
(otherwise the bulk of the current would flow vid the metal). 
Wooden tanks are less dangerous to operate than might be 
supposed, for though the tank cannot be earthed like metal 
tanks, yet the overflow water provides a moderate good earth 
path. Metal tanks are undoubtedly safer in this respect, and 
may possibly soon be'insisted upon by Home Office regulations. 
The type of construction in Fig. 2 is excellent for H.T. work. 


urity of the solution. As 60? F. starting tempera- 


TABLE IL—COEFFICIENTS OF DESIGN OF TEST TANKS. 


Type K.W Volts Dimensions. 
Cylindrical Metal Tank. . 4000 | 6500 3 ph. | 6’ dia. x 4’ 
Long Wood Tank .. 850 7500 3 ph. | 3 of (6^ x I x 67) 
Open Pond. 160 1000 1 ph. 15 x 10’ x 10’ 
Cylindrical Metal Tank.. 5700 ; 11000 3 ph. 15’ dia. х 107 
Long Wood Tank 00 6000 1 ak 0 „ 1 „ 1-6" 
Brick Tank kk 25 


. rise during the test are standard conditions, the | 


| 500 | ph. | 6-9" x 2'.6" x 2’ 


One such tank is required рег phase, and the size of tank shown 
is suitable for 200 to 300 kw. at pressures up to 6,000 volts, 
if it be desired to build a tank sufficient for present requirements 
only (233 kw. at 2,200 volts), the di nensions might be reduced 
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to 4’ to 5’ long by 1' -^ 1 section. The timber used is spruce. 
and the two walls are built up at right angles. No screws must 
come within 3?” to I’ of the inner face of the tank, and the wood 
is thoroughly tarred and all joints caulked. An adjustable weir, 
as shown, forms the best means of varying the load, additional 
control being obtained bv sliding the moveable electrodes to- 
gether or apart as required. Lifting electrodes in and out of the 
water does not much affect the load when long tanks are used 
(except when the area of immersed electrode is very small). 
In metal tanks, however, where the electrodes are of necessity 
much closer, the extent of their variation gives а powerful 
control on the load. The use of diaphragms or baffle plates 
between the electrodes increase the leee resistance by dis- 
torting the lines of current flow. as well as by reducing the area 
at one point of the path. The use of a central pierced baffle 
plate, whose opening had g the area of the effective tank 
section, reduced the current in the ratio 100: 26:5, i.e., 1: 0:265. 
Where baffles are used, they must not stop water circulation 
unduly. complicate the tank arrangements, or introduce too 
steep a potential gradient where used (in the latter case, the 
danger of wood charring will be increased). The inlet pipe should 
be of rubber for the last 20 ft., as not only are shorts to earth 
so avoided, but also bv leaving no metal in the tank to corrode, 
and cause charring and tiring of the wood, the life of the tank is 
extended indefinitely. For a similar reason a plain hole outlet 
discharging into rubber hose is employed. he satisfactory 
behaviour and hfe of the tank in service depends wholly on close 
adherence to the above simple precautions. The electrodes may 
be of cast iron rod or plate. and should be proportioned so that 
the current ceisity is not greater than 1 amp. per sq. inch 
(4 amp. being as after allowance). Above these densities, troubles 
by excessive bubbling and consequent variations of load, and 
rapid wasting of the iron (probably by formation of hydronide) 
sct in to a serious extent. The current per phase being 106 amp. 
per phase in this case, on full load the immersed area of each 
electrode of each phase should be from 100 to 200 sq. inches 
(at full load). Assuming 150 вд. in., and taking the immersed depth 
to be 12”, the width of plate must be 6” to 7". The electrodes, 
whether single plate or 2 or more rods, should be placed sym- 
metrically across the width of the tank. Concentration of the 
electrodes to one side or other of a narrow tank may raise the 
effective resistance of the latter by as much as 50 %, consequent 
on the distortion of the lines of current flow. Though this gives 
an alternative means of varying the current flow, it must be 
used with caution, since the liability to char the wood is much 
increased, when the sides form a path between the electrodes 
almost as short as the shortest available. A safer means of 
regulation is the screening of the electrodes by insulating shroud- 
ing. and in cylindrical metal tanks this shrouding may very 
conveniently be given the form of an earthenware pipe sur- 
rounding the electrode : a considerable increase in net resistance 
then results. The maximum safe volts drop per foot of such a 
wooden tank as that of Fig. 2 is about 600 volts if freedom from 
charrirg is to be ensured. 

The tank capacity required to dissipate a given amount of 
energy varies greatly with the construction employed, but the 
manufactor is the efficiency of the circulation provided. Practice 
in this respect is not yet standardised, as is shown by Table IT., 
giving data of several tanks in present satisfactory service. This 
table shows that the long, narrow tank i« the most efficient form 
to employ as regirds space occupied, while the open pond or 
large tank is the least efficient. Where the distance between 
electrodes is variable, the minimum safe gap betwcen them 
varies from 1“ to 2” per 100 volts P.D., the lower allowance being 
for higher voltages where the total distance is much greater. 


| 


| Voltage gra- 
dient between 


k. w. dissi- 
pated per 


Distance be- 


Volume | tween elec- | Variation of 


c. ft. trodes at | load possible | c. ft. of tank electrodes at 
. full P.D. | at full load. full load. 

113 7 in. 40-4000 k.w 35.5 6450 

9 FB ft. 40-950 k.u. 105 (| 870 
1500 | 15 ft. — 0:067 668 
1768 20 in. — 311 3810 

9 6 ft. — x ies 1000 
3175 6 ft. E 0:70 83 


[Note the much steeper potential gradient in metal than in wooden tanks; permissible because 


of the absence.of the char- 


ring danger, and necessary to prevent the current from flowing mainly vid the tank itself.] 


With regard to the amount of water to be passed through the 
tank per hour per kw. dissipated: If the permissible temperature 
rise be 70° F. and x lbs. of water be allowed per kw. per hour, 
then 1,000 x 33,000 x 60 = x x 70 B. Th. U., whence the gal- 

746 778 
lons per hour = 4'9 per kw., so that, allowing for cooling by 
radiation from the tank and so on, 5 galls. per kw. hour is a 
safe allowance for continuous operation. Where a good supply 
of town water or fairly clean canal or river water is available, 
no difficulty will arise as to the cooling of the water heated 
during the trial, but if a limited supply of condensed water from 
the engine has to be used, or if a special solution adjusted to 
correct conductivity has to be employed, the rapid cooling of a 
limited bulk of water for re-use has to be allowed for. For the 
latter reason the use of any materials in solution in the water 
other than those naturally existent therein is to be deprecated. 
Assuming 25 lbs. steam per kw. hour, the water available 
from the engine condenser will be 2.5 gallons per kw. hour, 
as against 5 gillons needed on the above basis, ess the note 
regarding the re-use of water ; if the condensed steam from more 
than one engine be available, this difficulty may not exist. As 
a rule it will be convenient to dilute condensed engine steam 
with, вау, 30% canal water (see Fig. I) to obtain a water of 
1,000-2,000 Ohms. per c.c. resistivity, this being convenient 
for most tests: canal water is 500 Ohms. per c.c. on the average. 

The use of water-cooled iron resistances run at very high 
current densities and very short life, and the use of chokers for 
Кел a more or less induc‘ive load are not referred to here 
y reason of lack of space. For particulars of these, refer to 
Journal I. E. E., vol. xli., pp. 137 165.— WREN.” 


Answer to No. 1,192 (awarded 5 `.). — For exhausting a load of 
700 kw. at 2,200 volts, a tank of the dimensions given by “X ” 
viz., 30 ft. x 7 ft. x 4 ft. is rather on the large side, but it 
will, nevertheless, be quite suitable. The writer has conducted 
& few tests on large H.C. machines, and quotes one instance 
of a two-phase 3,000 kw. 2,100 volt Alternator in which case 
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four tanks each 10 ft. 3 it. in 3 ft. were used. With 
these tanks full load was maintained throughout the steam 
consumption run of 12 hours and 20 % for two hours. The 
arrang ment of plates was similar to that shown on Fig. I. but 
was, of course, arranged in four tanks instead of one. For 
this arrangement nine plates will be required, each like Fig. 
2, and made out of sheet iron or steel (Fig. 2). The three H.T. 
plates will not require the wooden top bar quite so long as the 
others, since it is fixed, and therefore wil! not require any over- 
hang for handling when regulating the load. The H.T. plate 
support should be nailed to the top of the tank, and the sup- 
port, dplate, terminals and cable to sime painted red to denote 
danger. On looking at Fig. l, it will be noticed that two earthed 
plates are shown between each H.T. plate. This arrangement 
allows of a very much more satisfactory vurying of the load. 

To explain. Suppose only one plate were between the two 
H.T. plates, then if the load on phise two has to be altered 
it is done by moving one of the single plates that would be in 
the positions occupied by the plates 2 and 3 or 4 and 5. Now 
it can be easily seen that in moving these plates the load on 
phase one or three will be altered, depending on which plate 
was moved. Therefore, for every alteration of the* load оп 
phase two it will be necessary to readjust the load on either 
phase one or three. Take the case of two plates as shown. 
'The load on phase two is adjusted by moving either plates 
3 or 4, and this does not affect phases ore or three, since we 
have not moved plates 2 and 5. "The thick black line shows 
how the earthed neutral plates should be connected together. 
Care must be taken in doing this to allow sufficient slack in the 
cable to permit the plates being moved their full extent. The 
water arrangement is very simple. — If permissible, drill two 
3 in. holes in the side of the tank to act as outlets, and fix two 
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8 in. elbows as shown. If it is not permitted to drill the tank, 
it will be necessary to fix up two syphons at these points, but 
this will not be so satisfactory as the former method. It will 
not be as easy to adjust, and the overflow water will not be 
taken from the best spot (7.е., the surface), but will be drawn 
f-om below, and thereby will allow the scum to collect which 
would otherwise be drawn off. Care must be taken that the 
water inlets and outlets аге at the same points as the ea thed 
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plates. For the inlet all that is necessary is a couple of hose 
pipes over the end of the tank, which must be put deep enough 
into the tank, the water to enter the bottom of the tank and 
flow upwards. à; 

From personal experience, I find that clean water is of very 
little use when used for tank loads similar to the one described 
above, except in cases where the pressure exceeds 4,000 volts ; 
then, of course, clean water is essential. In the test quoted 
previously, town water was tried at first, with the result that 
we could not obtain more than 50 amperes through the tanks. 
Although the plates were within 2 in. of one another and full 
voltage across them. Water was then pumped from the canal 
which ran alongside the power station, and the result was in 
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every way satisfactory. If“ X " has по сап: water availble, 
I would suggest that he fills a larg» tank or old barrels ‘with 
a solution of salt and water, and allow it *o syphon into the 
test tank along with the clean water, which can then be regu- 
lated to suit. 

It is advisable to insulate the tank from g-ound, and for 
this voltage a few 6 in. cubes of hard wood arranged between 
planks, as shown on Fig. 3, will be quite sitisfactory. I should 


place these in 7 equidistant positions under the tank to prevent 
any tendency for the tank bottom to drop out. If ' X” has 
any good porceliin insulators to take the place of the wood 
blocks, then so much the better. 

With regird to costs, I may siv that T hid some plates made 
similar to the ones described, but 1 foot narrower, for 8s. each, 
so that 10s. ought to cover the cost of the large size required. 
The hose-piping and cable *.X " will, no doubt, have at hand 
so that adding a few shillings for the wood blocks and empere 
cloth, the total cost should come out at about £6. 

With r gard to the actual operation, I woul l advise that the 
top of th: tank be greased, so as to allow the plates to slide 


easily. R. N. N. 
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BUSINESS NOTES. 
LIGHTING AND GENERAL. 


CokDOBA.— The Cordoba Government has fixed the definite 
capital of the Cordoba Electric Light and Power Company a8 
being £476.683 9s. 10d. 

La Piata.—The Government has ordered a contract to be 
drawn up in connection with the concession granted to Mr. А. 
Limousin for an electrie light station in La Plata. 


Buenos AiRES.— The Directors of the United River Plate 
Telephone Company have, at the request of the public, resolved 
to construct a line from Buenos Aires to Mar del Plata. 


CorpoBAa.—The Compañia de Electricidad de Cordoba. which 
has recently been formed, has purchased the hydraulic station 
of Molet & Co., which was utilised as a Carbide factory. This 
will enable the Company to considerably increase its output. 

Santa FrE.— The Santa Fe Government has given $40,000 
gold to the Santa Fe Municipality for new machinery for their 
electric light station. 

Oxronp.—The Directors of the Oxford Electric Supply Co: 
have declared an interim dividend at the rate of 5 per cent. per 
annum on the ordinary shares for the half-year ended June 30th. 


Кіохрүк GorpriELDs.—Lloyd's has taken up an insurance 
contract in connection with the Klondyk Goldfields for the 
insurance of about £130.000 worth of electrical machinery and 
improved mining equipment. An Atlantic liner will transport 
the plant, which will be transhipped into a specially chartered 
British steamer after crossing Central America by the Isthmus 
of Tehuantepec. The insurances include marine perils and land 
risks until the machinery, which will be landed at Skagway, 
arrives at the mining city of Dawson. . 

GLovCcESTER.— The Gloucester Corporation have given notice 
to the Gloucester Rural District Council of their intention to 
apply for a Provisional Order to authorise them to supply 
electricity for public and private use outside of the city limits, 

Мт. Ives (CORNWALL). —Messrs. Foote and Milne (London). 
have given notice that they intend to apply to the Board of 
Trade before December 31st. next for a Provisional Order to 
supply electricity within the Council's area. 

Hvrr.—The Hull City Accountant (Mr. Wm. H. Smith) pre- 
sented the annual accounts of the Hull Corporation Electric 
Lighting undertaking. From the summary it appears that the 
revenue account shows a total of £49,501 8s. Ed., the sales of 
current amounting to £20.330 2s. 3d.. motor power £17,826 
165. 3d.. and public lamps £623 15s. The total expenditure is 
£26,958 Is. 5d., leaving a gross balance of £22,543 7s. Id. De- 
ducting interest, sinking fund charges, ete., the net balance for 
the year is £1,165 88. dd. 

GLOUCESTER.— At the Electricity Committee meeting it was 
reported that the supply during June was 105.254 units, as 
compared to 88.759 units at the same period last year, largely, 
no doubt, owing to the holding of the Royal Show. The cost of 
coal had dropped from 0.55d. to 0.33d. per unit. 


Ful HAu.— As the result of experiments the Borough Council 
proposes to abolish 48 are lamp posts in Fulham Palace-rond. 
and to substitute 144 matallie filament lamps to be fixed on the 
tramway poles. The work is estimated to cost £507, but. there 
will be not only better lighting. but a saving of £259 a vear, 
besides the removal of nearly fifty obstructing pillars on the 
footways. It is also proposed to take out 913 carbon lamps in 
the town hall. and put in metallic filament lamps. It is estimated 
that there will be a saving of £233 in the cost of lighting the 
town hall, or more than the total cost of the conversion of the 
system. 

MippLEsBOROUGH.— The local Government Board have 
sanctioned further borrowing powers, amounting to £18,922, 
for the extension of mains and house services and pubiic light- 
ing.—Mr. Taylor, the engineer, reported that for the June 
quarter the returns showed a revenue of £3,011—an increase of 
£380, or 14.5 per cent., compared with the June quarter of last 
year. Of the increase, £160 was due to the shipyards, which 
were idle last year. Apart from that, there was an increase of 
£220. 

TROLLHATTEN FaArLs (SWEDEN).—An electric iron ore smelting 
installation is being erected at Trollhatten Falls. It will consist 
of three furnaces, each of a capacity of 7,500 tons of pig iron 
per annum. 

MarpsTONE.— The accounts of the electric lighting undertaking 
for the year ended March 31st, 1909, show an income of £13.30; 
13s. 2d. and an expenditure of £7.363 145. 1Id., the gross profit 
transferred being £5,943 1х5. 3d. The income was made up 
principally as follows: Sale of electricity to private consumers, 
£7,279 58. Id.: public lamps, £2,578 10s.; light railways, 
£3.034 118. These three items made a total of £12,802 6s. ld., 
reduced to £12,757 Is. 7d. by allowances to consumers and bad 
debts. By meter rents £205 Зз. was received and by sale of 
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lamps and sundry work done for Corporation departments 
£236 ба. 2d. On the expenditure side the principal items were :— 
Generation of electricity, 14.197 8s. lld.; distribution ot 
electricity, £204 55. ; public lamps, £931 5s. 9d. ; rates and 
taxes, £277 28. 2d.; management expenses, £1,083 04. 10d. ; 
miscellaneous, £381 168. 7d. The net revenue account showed 
on the income side the amount of gross profit. transferred, 
£5,943 188. 3d., and the expenditure was as follows: —Interest 
on bank overdraft, £430 73. 7d. ; interest on loans, including 
accrued proportion to date and income tax, £1814 3a. 5d. ; 
repayment of loans, including accrued proportion to date, 
£2.626 9s.; net profit transferred, £1,072 18s. 3d. The 
profit appropriation account. showed a total of £3,527 178. 7d., 
made up of the net profit on the year and a balance 
of £2,454 19)». 4d. brought forward. The capita! account 
showed a total expenditure of £78,779 6з. 10d., as compared 
with £71,112 Os. 10d. to March 31st, 1998. 


WarsaALL.— Extension of the electricity supply undertaking 
is to be undertaken at a cost of £35,000, 


SEGHILL.— The Urban District Council propose adopting а 
scheme for the supply of electricity, for lighting and power 
purposes, within their area. 


Frinton.—The Frinton-on-Sea Electric Light and Power 
Co., Ltd.. have added to their power station in St. Mary’s-road, 
and installed an additional 150-h.p. vertical driving engine, 
driven by suction gas derived from the plant adjaceat. It was 
supp'ied by Messrs. Hindley and Sons, of Bouston, Dorset. 
Additional cables have also been laid to enable the Company to 
split Frinton up into three districts. The building operations 
have been carried out by Mr. T. W. Wash, of Frinton-on-Sea, 
and the installation by the Electrical Company of London. 


Leamixneton.—The Midland Electric Light and Power Co- 
have commissioned the D.P.” Battery Co.. Ltd., of Bakewell. 
to instal a storage battery and maintain it for ten years. 


BasLx (SwiTZERLAND).—340,00) franes has been voted for 
the extension of the town electrical work >. 


St. GALLEN (SWitZeaLaNnp).—The Cantonal authorities will 
spend 2.600.000 franc; in erecting a central electrical station 
for the supply of the Canton. 


Toronto.—The Ontario Government's Hydro-Electrie Power 
Commis ion has accepted tenders for the erection of the trans- 
former stations at Niagira and Dundas, both to be completed 
by December Ist, 1903. The Сол іол is calling for tenders 
for all the local transformer stations and the Government 
anticipates closing the contracts for them before the end of the 
month. A rumour is rife that Mr. Witham Mackenzie is likely 
to acquire a controlling interest in the Toronto Electric Light 
Со. He i: олп for the stock fifty-five dollars in cash and a 
hundred dollir: stock in one of his railway veatures. The 
Standard of n pire local correspondent says: “If Messrs. 
Mackenzie and Mann secure the Lighting Company they will 
have within their hands the making of one of the strongest 
electric combines in the world. They atready control the Toronto 
and Niagara Power Co. and the Electrical Development Co., 
which develop electric energy at Niagara Falls and transmit it 
to this city. They manage the Toronto Railway Co., which is 
the Electrical Development Co.'s chief customer. In the Electric 
Light Co. they will possess the local distributing agency for the 
entire. city. 

Ersom.—The income from public lighting during the quarter 
ending June 30th was £534, as against £527 for the corresponding 
period last year, and the income from private lighting £494. 
as compared with £409. The receipts for the quarter totalled 
£1.048 188. 8d.. as compared with £958 7s. Sd. for the corres- 
ponding period last year. "There was a surplus for the quarter 
ended June of £464 13s. 4d., as compared with £408 12s. for the 
corresponding quarter. | 

А conciderable economy will be effected in the units un- 
accounted for. there having been during the quarter a reduction 
of not less than 2,328, as compared with the corresponding 
quarter the previous year. A year ago the number of units 
unaccounted for was 9°38 per cent. of the units generated ; now 
it was 4°37 per cent. 


Ersom.—Mr. H. R. Hooper, Local Government Board In- 
spector, in closing his inquiry into the application of the Urban 
District Council to borrow £1,500 for electric lighting purposes. 
said: Open your suspense account from the lst of April. 
1909, with the £1,590 obtained, and then you would be clear and 
cleaned up. and your position will be more simple. Don't spend 
more money than you can possibly help, you have spent too 
much, that is the trouble.“ He pointed out that capital had been 
invested to the extent of £40,000. and there was practically a 
deficit of. £10,000. 

Hul. It was decided to offer Hessle Council £200 for 
taking over their Provisional order for the electric lighting of 
Hessle. Eight are lamps are to be bought for lighting Victoria- 
square, 
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WALTON-ON-NAZE.—The Bill confirming a Provisional Order 
for electric lighting passed the examiners, and was sent for 
second reading in the House of Commons. It has gone through 
the House of Lords. 

ILForD.—The electricity undertaking has made a small profit 


as a result of the past year's working. At the commencement . 


of the year there was a deficit approaching £400, and this has 
been wiped off. and an additionu sum of £637 paid in respect 
to loans, without any reduction in the reserve fund, which stands 
at £6,398, while the repayments of loans up to date represent 
the large sum of £25,000. 

Dusurn.—Mr. P. C. Cowan, Chief Engineering Inspector of 
the Local Government Board for Treland, concluded his inquiry 
into the application for a loan of £3,800 for the electric installation 
at the Richmond Asylum. 

BankiNc.— The Urban District Council will apply to the 
Local Government Board for sanction to borrow £2,500 on 
electric lighting account, made up as follows : — Excess expendi- 
ture to March 31st, 1909, on loan account, L745; new plant, 
4750; transformers, £250; mains extensions, £250; h use 
services, £200 ; public lighting extensions, £200 ; meters, £105. 
A sub-committee, consisting of Messrs. R. H. Carter, Reidie, 
Smith. and Young, was appointed to inquire into and report 
upon the working and efficiency of the boilers at the electricity 
works. 

EccLEs. —The accounts for the year ending March 31st show 
an expenditure of £5,237 I2s. 7d., and an incom? of £8,737 17s. 
The sale of 267,585 units to general consumers brought in 
£3.750, of 685,774 units for tramway traction. £3,580, and 
of 96,000 units for public lighting £971. 

DovER.—As regards Private Are Lighting, the electrical 
engineer suggests that a fixed charge should be made to cover 
the capital charges as follows:—-two lamps, £2 10s. (cost per 
lamp) ; six lamps, £1 12s. 6d. (cost per lamp), and in addition, 
the charge for the current consumed to be at the rate of 24d. 
per unit. . 

DARLINGTON. — According to Mr. J. W. Armitage, the borough 
accountant, the Darlington electric lighting undertaking has a 
capital of £70,041, and a revenue of £11,457, which yielded a 
gross profit equal to 10'4 per cent. on the capital employed. 
The works have now been in operation a little over eight years, 
and in each of the eight complete vears there has been a profit 
after paying all loan charges. The present year, however, is 
the first that the department has felt in a position to transfer 
any of its surplus profit in aid of rates (a sum of £2,000 has 
been voted for the coming year). One-fifth of the debt has been 
paid off, and, in addition to the provision fer redemption of 
the debt, there are reserves for depre iation, etc., amounting 
to £7,066, which is equivalent to redeeming almost one-third 
of the capital expenditure within eight years. Further, a sum 
of £1,040 has been expended out of profits on capital works. 

St. Pancras.—The gross income for the year amounts to 
£75,358 148. 9d., a decrease of £2,243 12s. IId. as compared 
with the previous year, and an increase of £1,187 4s. 9d. in 
comparison with two years ago. After meeting all working 
expenses and the repayment of loans and payment of interest 
charges, a net profit remains of £6,925 18s. 10d. The net profit 
compares with £9,454 7s. 3d. for the previous year, and 
£6,495 Os. 4d. at March 31st, 1907. The latter year, however 
had borne the cost of the Westlake action, amounting to £3.585 
The above net profit of £6,925 18s. lOd. to which the sum of 
£200 188. 4d., the difference in the provision made for out- 
standing charges, has been added, makes the balance standing 
to credit in the net revenue account £7,126 17s. 2d. 


TRACTION. 


EpinBurGi.—The inquiry under the Private Legislation 
Procedure (Scotland) Bill into the Colinton Tramways Order 
was continued in Edinburgh, Sir J. Dewar, M.P., presiding. In 
the Order the promoters sought powers to carry an electric 
tramway from the terminus of the Edinburgh system, past the 
site of the new cavalry barracks at Redford to Colinton, and 
there was an agreement with the War Office for the contractors 
for the building of the barracks to have the use of the track. 
It wa3 opposed by the city of Edinburgh and the County Council 
of Mid-Lothian, but the preamble was found proved, subject 
to the adjustment of some clauses. 

FirEsHIRE.—À scheme has been prepared for the amalgama- 
tion of the various interests hitherto existing in the county of 
Fife for the supply of electric power. These negotiations have 
resulted in the formation of a company, entitled the Fife Tram- 
way, Light, and Power Company, which will carry out the various 
schemes of electrical development in the distret A tramway 
is to be constructed from Dunferml ne, covering a route of 
94 miles, and in connexion with this it is proposed to link up 
in the near future with the new nival base of Rosyth. 

VancouveE?, В. C.—It is officially announced that the British 
Columbia Electric Railway Co. will start work at once on ex- 
tensions to its lines east of Vancouver, aggregating nearly 15 
miles in length. The programme outlined includes the con- 
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struction of an initial line in Burnaby, about six miles in length. 
Th^ company has awarded a contract to Boyd, Short & Craig 
for preparing the right-of-way for the line on Hastings-street, 
east from Campbell-avenue, to the eastern boundary of Hastings 
townsite. This extension calls for about seven miles of new 
track. 


Г.охром. At the last meeting of the L. C. C. before the autumn 
recess, the Highways Committee brought up their scheme 
for new tramways, for which Parliamentary authority is to 
be sought in the 1910 session. About 24 miles of single track 
are to be provided. With the excep'ion of a short distance 
from Putney Bridge to Wandsworth and Brixton-road to 
Herne-hill Station. the undertaking relate: to North London. 
The estimated capital cost of construction and equipment of 
the tramways is £417,080, to which must be added in respect 
of cars, car-sheds and sub-stations £144,920, making a total 
estimated cost of £562,000, and the estimated cost of the street 
widenings is £204,910 gross. or £279,860 net, making a total 
of £856,910 gross, or £841,860 net. 


Bricuton.—The adoption of the Report of the Lighting 
Committee, recommending the Council to fix the charge for 
electricity supplied to the Tramways Department for traction 
purposes during the current financial vear at l.4d. per unit, was 
moved by Councillor German, and carried. 


Lonpon, E.—At a meeting of the East London Railway Co., 
Lord Claud Hamilton referred to the prospects of the electrifi- 
cation of the line. He had often, he said. referred to the great 
difficulties which existed in regard to the electrification of their 
line. There had been delay in the completion of the South 
London section of the Brighton Railway. It was difficult to 
say with certainty when that line would be opened, and until 
it was opened and in regular working it was impossible for the 
directors of the East London Railway to form an opinion as 


to the comparative cost of the installation and working of the 


over-head and third.rail systems. Until this was known he 
was afraid they could not move any further in the way of 
electrification. 


Bacup.—-The Bacup Electric Tramways has now been opened. 
This completes the electrification of the Rossendale Valley 
tramways, the contracts for the Bacup line amounting to 
£36,000, and for the Rawtenstall sections £145,000. A mayoral 
banquet followed. Rawtenstall Corporation will work the 
Bacup tramways for 30 years, taking the profits, and then 
handing the line over free as a going concern to the Bacup 
Corporation. 

LryEZIA (Italy).—Mr. A. J. Ogston, British Vice-Consul, has 
supplied particulars of electric discharging appiratus now in 
process of erection at that port :—The installation consista of 
four pieces of apparatus on the pier for lifting and transporting 
coal, and two electric cranes on the north wharf with grain- 
discharging apparatus. The coal-discharging apparatus will be 
fitted to take coal or ore from the holds of ship: or barges by 
means of automatic buckets, raise it, transport it horizontally, 
and discharge it. The apparatus will be capable of unloading 
on to the wharf or into wagons not less than 2,000 tons of coal 
or ore in a day of 10 hours’ effective work. The normal lifting 
power of each grain-discharging crane will be 1,500 kilos. (about 
3,300 lbs.). Each discharging apparatus will be able to handle 
36 tons an hour. Mr. Ogston adds that the use of this apparatus 
will probably serve to abolish the long delays at present suffered. 
owing to lack of accommodation, by boats discharging at 
Spezia. 

II. K ESTON.— The receipts of the tramways and electricity 
department for the week ending July 28th were £135, as compared 
with £155 for the same period last year. The receipts for the 
past 17 weeks were £2,285, as compared with £2,477 last year. 


NEW CATALOGUES AND PRICE LISTS. 


Messrs. Burgoyne, Burbidges & Co. have just issued their 
new price list of chemicals and reagents. It is a well got-up 
pamphlet, handy for reference. 

The latest circular of the Sun Electrical Co., Ltd., refers to 
new patterns of iron-clad distribution switches and fuse gears 
and pressed brass sucating sockets. It is fully illustrated. 

From Messrs. Siemens Brother Dynamo Works, Ltd., 
of Tyssen Street, Dalston, N., we have received their latest 
Catalogue of carbon filament lamps. This list is very com- 
plete, and illustrates many types of lamps as stocked by the 
firm. Prices have, we notice, been reduced throughout. "The 
reductions in prices of radiator lamps of lamp lacquers and 
obscuring varnishes will be particularly welcome. We under- 
stand that Messra. Siemens Brothers are willing to send quan- 
tities of this list, printed with the name and address of the 
electrical contractor, free on receipt of application. The same 
branch also sends us a copy of their latest“ Tantalum ” are 
list 29-3, illustrating numerous new designs of the patent 
wireless cluster fittings. These should be of particular interest 
to shopkeepers. 
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FATAL ACCIDENT AT MANCHESTER ELECTRICITY 
WORKS. 


The Manchester Coroner, on the 26th ult., held an inquest 
on John Davies, aged 35, of Peel.street, Pendleton. who was 
electrocuted at the Sturrt-street generating station of the Man- 
chester Corporation the previous Thursday. 

It was stated that Davies had been employed at the station 
for four years as a slinger. On Thursday he and a man named 
Wall were moving two transformers from one end of the high 
tension department to the other. Davies used a plank. and for 
some reason or other got inside the guard rail near the electrical 
apparatus. Suddenly there was a flash, and Wall saw his com- 
panion falling to the ground. Artificial respiration was tried 
for some time. but without avail, for the man was dead when 
a doctor arrived. 

Wall told the Coroner that Davies got inside tl e guird rail 
t» remove each transformer. 

Th> Coroner: Why did he do so when he knew it was danger- 
ous ?—1 can only suggest he did so because he thought it would 
be the easiest way to get his plank underneath the transformer 
for the purpose of prising it. It was possible for him to prise 
the other end of the transformer. 

The Coroner: Was there any necessity at all for him getting 
inside the guard rail ?*—1 could not say there was. Davies was 
a practical man, and it was left to him. I was only his assistant. 

Mr. H. C. Lamb, the acting resident engineer, who described 
the work at the station, said there was a protecting rail, and the 
men knew it was dangerous to get underneath it. 

The Coroner: When the “studs " are alive are instructions 
given to the men not to go inside the guard rail? - No one is 
supposed to go inside there at any time. 

The Coroner: Would not a more efficient barrier than a 
handrail be better ?— There is at present just as much protection 
as it is usual to put in such places. 

É Mr. Pearce, chief electrical engineer to the Manchester Cor- 
poration, said there was no more modern system of electrical 
equipment or protection to it than that in Manchester. 

Mr. Brocklehurst (who appeared for the Corporation): It 
has been suggested there might be a glass sereen or perforated 
screen put in front of the spark gaps. What do you think 
to that? 

Mr. Pearce said that a flash would blow a glass screen into 
“© &mithereens." By putting a rail three or four feet away they 
had put reasonable and ample protection. The workmen did 
not pass to and from the high-tension department. [t is in a 
special area set apart, in the words of the Home Office, for the 
location of high-tension apparatus. They had an instance 
some time ago of a porcelain guard being blown the whole length 
of the engine-room. If there was to be any protection it should 
be mechanical. 

Tho Corener: Can vou account for this accident at all? 

Mr. Pearce: [| cannot offer any reasonable explanation. 
l can only assume that in turning round the man's hand came 
into contact with the live stud. 

Mr. Brocklehurst, on behalf of the Corporation, expressed 
sympathy with the relatives of Davies, and said the Corporation 
would do what they could in the way of compensation to relieve 
the burden. 

The Coroner said it was perfectly clear Davies had neglected 
the instructions given and that he was carrying out the work 
in a dangerous manner. He was doing what he ought not to have 
done and what his own common sense ought to have told him 
was the wrong thing to do. 

The jury returned a verdict of accidental death. 


CONTRACTS OPEN. 


STOCKPORT.—Corporation Tramways Committee. 
120 tons old tramway rails, points, crossings, etc. 
Borough Surveyor. 

Maprip.—Public Works Department. Construction and ex- 
ploitation of electric tramway between Monachil-bridge and 
Gabia Grande. Dep., 3,589 pesetas. August 26. Ministerio di 
Fomento, Direccion de Obras Publicas. 

CONSTANTINOPLE, — Constantinople Horse Tramway Co. 
Doubling of line from Galata to Beschiktasch. 


Sale of 
August I2. 


BERN E. Electrie Mountain Railway. Est., £26,000. F. 
Leder. 

WeESTPHALIA.— Narrow gauge railway from  Coesfold rid 
Senden to Ascheberg. Buergermeister, Muenster i.W. 

WIESBADEN.— Provincial Government. Tramway from 


Quierschied to Eppelborn. Est., £20,000. 

MaxNHrIM.— Municipality Suburban line to Schriesheim. 
E:t, £97,900. Rathaus. 

OrrENBACH-A.-M.— Municipality. 
£155,000. 

SaLFORD.—Corporation.—Sale of a 120 kw. direct coupled 
steam dynamo. August 9. Borough Electrical Engineer, 
Frederick-road, Pendleton. 

SHEFFIELD.—City Education Committee.— Electric lighting 
of Training College Hall. August 10. Spec., Gibbs & Flockton. 
15. St. James-row. 

CHATELLERAULT.—Ammunition factory calles and copper 
and bronze wire, electric apparatus, dvnamo brushes, lead 
ipes, iron and steel construction material, August 11. Manu- 
acture nationale d'armes. 


Tramways, etc. Et., 


BacuMvT.— Russia. Provincial Government of Jekaterino- 
slaw.— Public electric lighting. September 13. Gorods-Kaja 
Uprawa. 

BRUSSELS. — Roads Bridges 


and Department. Electric 


equipment of new sub-station at Ostend. October 8. Spec. 
No. 103, 4d. Plans, 3s. 10d. 15, Rue des Augustins. 
SvpNEY.— Branching metallic multiple magneto switch- 


board, at the Petersham Telephone Exchange. 
cent. on 


Dep., 5 per 
amount of tender up to £1,000, and 2J per cent. on the 


amount over that sum. November 10. Spec., No. 268 (L), 
Captain. Muirhead Collins, C.M.G., 72, Victoria-street, West- 
minster, S W. 


BRUssELs. — Ixelles Municipality. — Installation and working 
for 15 to 30 vears of electric light and power supply. Secrétaire 
Commun: l Ixell. 

ExNNiscognTHY.— District Asylum.— Lighting. Spec.. £1. Clerk, 

CONSTANTINOPLE. — Admiralty. — Electrical apparatus for the 
navy. Part. Ministere de la Marine. 


RESULTS OF TENDERS. 


NaNKING. - The Eastern. Trading Co., Ltd., in competition 
with 26 firms, has been successful in obtaining the concession 
to light the city of Nanking with electricity, from the Viceroy, 
Tuan Fang. All the machinery is to be Brits), and will be 
supplied by, among others, Messrs. Babcock & Wilcox, Ltd., 
and Messrs. Belliss & Morcom, Ltd. 

MaipsTONE. — The Electricity Committee recommended that 
a tender for the supply of 2,000 © Osram " lamps at 28. 1619. 
each be accepted. The acceptance of the tender of the Western 
Electric Со. for the supply of feeder cable to. Mill-street was 
also recommended. The following was a list of tenders received : 


The Union Electric Co., £317 115. ; the Western Electric. Co., 
£307; Callender Cable Co.. £108 1886. 2d. ; Henlevs, Ltd.. 
£112; Johnson & Phillips, Ltd, £412; the B. I. W. Со, 


£412 10s. 6d. ; W. T. Glover & Co.. £414 17s. ; the Electrical 
Co. £424 108. 9d. The recommendations of the committee 
were confirmed, Alderman Vaughan stating. in reply to Mr. 
Betts, that applieation was made to the various firms named 
to quote prices for the feeder cable, and that the reason why 
the lowest tender was not accepted was the engineer's preference 
for the sample submitted by the Western Electric Co. 

PON TE Nossa— CLvUsoNE (Irary).—' The Italian Government 
has granted to the Commune of Clusone and to Signer P. Fop- 
accia a concession for the construction and exploiting an electric 
railway between Ponte Nossa and Clusene. 

Dover.—Fuel. The Vice-Chairman of the Electricity Com- 
mittee stated that he and the electrical engineer had considered 
these tenders after testing the various samples obtained. and 
they recommended that the following be accc pted :—South 
Kirby. Featherstone and Hemsworth Collieries, Ltd.. Ponte- 
fract, pea slack. IIS. 74d. per ton; Ynisarwed Collieries, Ltd.. 
Swansea, small Welsh, 12s. IId. per ton. This was agreed to. 


PATENTS. 


Automatic Switches of Electric Transformers. 

13185 - 1908. L. SvNpERLAND and G. C. PILuincer, 39. Victoria 
Street. London, S. W. This is an improved device for opera- 
ting automatie switches used with electric transformers. 
The invention provides means for automatically switeling 
off the primary current. of transformers when there is no 
load on the secondary, thus obviating the “ no load” 

losses: and reversely. Means are also provided for switch- 
ing the primary current on again automatically the moment 
any load is thrown on the secondary. 

Electromagnetic Switch. 

13327—1908. R. F. VENNER. К. C. GRIESBACH. and D. K. 
Morris, Westminster, London. The object is to provide 
the main switch arm of automatic switehes with a supple- 
mental spring or gravity switch arm which makes contact 
with it to allow the current to pass through the coils of 
the operating magnet or solenoid for closing the switch. 
The supplemental switch arm is maintained in contact 
with the main switch arm. and the current allowed to pass 
through the operating coil for just the period necessary 
to effectually close the switch. 

Rotors of Dynamo Electric Machines. 

1250}.—1908. THE LANCASHIRE Dynamo & Motor Co., and 
R. S. McLeop, Manchester. The object is to improve the 
mode of attachment of the end rings used to connect 
together the conductors of short circuited rotors employed 
in induction motors. The end rings are made with a central 
concentric opening considerably larger in diameter than 
the rotor shaft. A number of slots are formed in the outer 
portion of each ring so as to leave a number of deep radially 
disposed teeth of uniform width corresponding in number 
with the rotor bars which have to be connected together. 
Each of these teeth is twisted near the root, so that the 
plane of the tooth is at right angles to the plane of the ring. 
These teeth ft into saw cuts on the conductor bars of the 
rotor. The edges of the teeth abut together. and serve to 
space the rings apart by a distance equal to the width of 
the teeth. The teeth of the rings thus assembled form 
radially disposed plane surfaces of considerable length. 


18788. 
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Magnetic Brakes for Railway Vehicles. 


13781.—1908. О. H. BALD WIN, 2, Norfolk Street, Strand, 


London. One of the poles of the electro-magnetic track 
brake shoe is provided with a depending flange which enters 
the groove in the rail when the brake is applied. In this 
way the total width of the two poles may be made g eater 
than the width of the tread of the rail, so as to permit of 
& greater space being provided between the two poles 
without redusing the area of the polar surfaces which come 
in contact with the rail. 
Electric Meters. 

1908. THe British THomson HovsrToN Co., Lro.. and 
A. G. Martin, Cannon Street, E.C. This is an improved 
in the type of meters in which a conductor in the form 
of an inverted cup immersed in mercury and placed within 
a magnetic field rotates under the action of current passed 
through the conductor. The walls of the field gap are 
roughened by mixing Frerch chalk or other pulverised 
material with the lacquer used for insulating the walls. 
This treatment increases the sensitiveness and accuracy 
of the meter. 

Switches for supplying Electric Power. 
1908. G. Cooper and F. C. $нАЕР, Moseley, near Bir- 
mingham. The switches are so arranged that while they 
can be put in action by a key in the usual manner, the 
contact will be broken unless a pre-determined amount of 
power passes through the circuit. The object is to protect 
suppliers from having power taken for lighting purposes 
through the power meter by a consumer. 


Recording Current Leakage in Circuits. 


17161.— 1908. AsHINGTON Сол Co., and T. McKig, New- 


castle-on- Tyne. Each circuit is provided with means for 
returning any leakage current to the generator by a wire, 
water pipes or armouring of cable. This current flows 
through a solenoid attached to the main switch in the 
circuit and actuates a drop weight which when relcased 
falls on a trigger and throws the switch open. The leakage 
current also actuates a tell-tale on each leakage return. 
The leakage is also indicated at the power station, whereby 
the attendant can note the circuit in which the leakage 
occurs. 


Direct Current Dynamo Electric Machinery. 


21938.—1908. A. H. MipcLEYv and C. A. VANDERVELL, Warple 


Way, Acton, W. The armature is wound in such a way 
that the voltage power in a dynamo and the speed of 
rotation in & motor can be varied by moving the brushes 
round the commutator relative to the field without any 
sparking taking place at the brushes. Chord windirg is 
used for the armature in which the angle subtended by each 
coil is a third of the angle of the circumference of the 
armature divided by the number of pairs of poles in order 
to produce sparkless commutation. 


Direct Current Dynamo Electric Machinery. 


21936.—1908. A. H. MipcGLEY and С, А. VANDERVELL, Warple 


Way, Acton, W. The central armature and an annular 
armature are mounted upon a shaft. Between the arma- 
tures is an annular space in which are arranged the field 
magnets. By this means the single magnet system suffices 
for the drum and the ring armatures. 


Electric Planing Machine. 
1908. Vickers, Son & Maxim, and A. D. WILLIAMSON, 
Shefheld. The machine has a combined reversing and 
starting switch controlled by a master switch that receives 
its movement from the reciprocating table of the plaring 
machine. . The combined reversing and starting switch 
has an oscillatory contact arm which, under the influence 
of spring pressure, assumes an intermediate position for 
short circuiting the armature through the starting re- 
sistance, and moves from its intermediate position in 
alternately opposite directions for controlling the series 
field windings and the direction of current in the armature. 


Armature Winlings. 


3831.— 1909. N. W. Storer, Pittsburg, U.S.A. A resistance 


conductor is provided between the armature winding and 
commutator segments of the dynamo. The conductor has 
portions of reduced cross sectional area provided with a 
copper coating applied by an electro-plating process, by 
which means the current carrying capacity is greatly 
increased. 


Electric Ignition Gear. 


6105.—1909. J. G. Hav. Blackhall Castle, Banchory, N.B. A 


casing provided with one or more contacts that can be 
connected up in the ignition circuits is so arranged that 
when the cover of the box and the driver’s licence ticket 
are removed the circuits are broken. By this means un- 
authorised persons are prevented from using the vehicle, 
and, further, the driver is compelled always to carry his 
licence. 
Electric Motor Generator Sets. 


5119.— 1909. GENERAL Evectric Co., Schenectady, U.S.A. 


The armatures of the motor and generator are connected 
in series across a constant potential supply егесі, The 
generator has one set of brushes short cireuiting the arma- 
ture on a lise di placed 90° from the line of field magnetism, 
and a second set of brushes throvgh which the armature 
is connected in circuit displaced 90° from the first set, 
and а load circuit of variable resistance connected across the 
generator armature. 


Single Phase Alternating Electric Current Meters. 


28271.—1908. Н. ARON ELEKTRICITATSZAHLERFABRIK, Char- 


lottenburg. The series coil of the meter is wound with 
two divided windings, the one taking the current for motive 
power, and the other, which has only one-third of the 
number of wiadings of the first-named winding, taking the 
current for lighting. Under these conditions, as the velocity 
ratio of the meter counting mechanism is such that it will 
record triple the amount of energy passing through the 
meter, the latter will indicate correctly. with one counting 
mecha’ ism, the amount of current con umed for both 
motive power and lighting. 


Accumulators. 


15388.— 1908. VAN Клрех2 & Co. and M. Metz, Coventry. 


The principal object is to improve the method of separating 
and insulating the plates or electrodes. Figs. 1, 2 and 3 
are front, plan and edge views of a battery plate with 
the present invention applied, and Figs. 4 and 5 are enlarged 
detailed views of the edge of the plate and of one form 
of strip. The frame 2 on one or both sides of the plate 3 
is formed with grooves 4 parallel to near its vertical edger 
5. The insulating and acid resisting material is applied 
to the plates ia the form of tubes 6 of vulcanite, There 
tubes are split longitudinally at 7, Fig. 5, the width of 
the split being slightly less than the width of the grooves 
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Fig:5 


4 in the plate so as to make a snug sliding fit. The tubes 
are fitted to the edges of the plate by sliding them on in 
a longitudinal direction, the edges of the material of the 
tube at the split 7 engaging the grooves 4 on each side 
of the plates, as will be readily urderstood f:om Fig. 2. 
By maki g the width of the splits in the tubes 6 slightly 
less than that of the grooves 4, the inherent elasticity of 
the material of the tubes is found sufficient to retain the 
latter firmly in position on the plates without the aid of 
other fixing means. The diameter of the tubes 6 is, as 
shown in Fig. 2. greater than the thickness of the plates 
3. so that when two plates fitted with the present invention 
are placed parallel to and against each other the tubes 
of insulating material on the edges of same prevent contact 
taking place between the plates. An important feature 
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13520. 


15522. 


of the present invention is that the tubes of insulating 
material also at the same time serve to support and hold 
the plates 3 rigid, and is particularly advantageous in the 
case of large thin plates which easily bend and buckle 
owing to their being unable to properly support their own 
weight. Although the tubes 6 are shown as applied only 
to the vertical edges 5 of the plates, they may if necessary 
be applied to the upper and lower edges. 


Control of Electric Motors. 
1908. М. HaRTENHEIM, Hale, Cheshire. Іп control 
Systems for electric motors, and in particular those systems 
in which the speed and direction of rotation of the motor 
are controlled by varying the field of the generator, it is 
desirable to reduce the excitation of the generator and to 
increase the excitation of the motor when the load on the 
motor is increased so as to prevent an abnormal increase 
in the power given out by the generator. The diagram 
shows an improved control system. The inventor's specifi- 
cation describes several modifications. A direct current 
generator is indicated at 1 as driven by a three-phase induc- 
tion motor 2, connected to a supply circuit 3, and provided 
witha fly-wheel 4. The brushes 5 ofthe generator 1 are con- 
nected to tho brushes 6 of a direct current motor 7 operatirg 
the intermittent load. The field winding 8 of the generator 
l and the field winding 9 of the motor 7 are connected in 
series across the brushes 10 of а three-wire exciter 11, 
driven by a motor 22, the third terminal 21 of the excitor 
11 being connected in series with the armature I3 of an 
additional exciter 14 to the junction 15 of the field wind- 
ings 8 and 9. A reversing switch 16 and a rheostat 17 are 
also connected in series with the field winding 8. The 
field winding 18 of the additional exciter 14 is connected 
through a reversing switch 19 to the terminals of a re- 
sistance 20 connected in one of the conductors connecting 


3 


the brushes 5 and 6 of the generator 1 and the motor 7 
respectively. The operation of the system is as follows :— 
The voltage generated by the additional exciter 14 con- 
nected in the third wire of the three-wire exciter 11 causes 
an increase in the current traversing the field winding 9 
of the motor and a decrease in the current traversing the 
field winding 8 of the generator which is proportional to 
the load on the motor 7, since the excitation of this addi- 
tional exciter is derived from the terminals of the resistance 
20. The reversing switch 16 enables a reversal of the 
direction of rotation of the motor 7 to be effected, the 
rheostat 17 providing a manual adjustment for the excitation 
of the generator 1. The reversing switch 19 is provided 
во as to enable the voltage generated by the additional 
exciter 14 to always cause an increase in the current tra- 
versing the field winding 9 irrespective of the direction of 
rotation of the motor 7. The reversing switch 19 can 
evidently be arranged to be operated by the movement 
of the lever operating the reversing switch 16. The third 
terminal of the three-wire exciter 11 may be connected 
either to the middle point of the armature winding of the 
exciter as shown, or may be connected to an auviliary 
set of brushes located in the neutral plane of the machine. 


Transformation of Electric Currents. 
1908. H. TAYLOR, Burnley. The object is to meet a 
problem which frequently arises in the distribution of 
electric energy by means of polyphase currents. It fre- 
quently happens that two-phase and three-phase apparatus 
are found together upon the same system, as for example 
where two previously independent systems of distribution 
are consolidated, or where an installation of three-phase 
api aral us is changed from a three-phase to a two-phase 


system of supply or the reverse. In such cases, according 
to practice as hitherto followed, one of two courses must 
be taken: Either there must be two sets of distiibution 
wires, one for three-phase and the other for two-phase 
currents, or else the one general set of distribution wires 
for one system, anda special transformer at every point wher 
there is apparatus adapted for the other system, to formea 
special secondary distribution system. The inventor deriver 
both two-phase and three-phase currents from a single ses 
of four distribution wires, from which either two-phase ot 
three-phase currents may be tapped as desired; and, 
further, according to the most improved form of carrying 
out the invention, the phases in each system are evenly 
balanced, and the drawing of current of one kind from the 
system cannot unbalance it with respect to currents of 
the other kind. Fig. | is a diagram of a scheme of the 
system of connections, and Fig. 2 is a vector diagram 
illustrating the phase relations geometrically. Тһе in- 
ventor claims:—l. A composite polyphase system of 
distribution comprising a set of three inductive coils such 
as 18, 28 and 38 electrically energised with three-phase 
ele:tro- motive forces, and a set of four taps for distributing 
leads, such as A B C and D connected thereto with mutual 
electro- motive forces between the taps B C and D forming 


C 


— FIG-2 — 


& three-phase system, the electro-motive forces between 
which will be equal and at equal phase angles of 120 degrees, 
and the four leads taken together forming a two-phase 
system having phase relations between the pairs of £0? 
degrees. 2. A composite polyphase system of distribu- 
tion, comprising a set of three inductive coils, such as 
la, £3 and 34, connected in delta, which are electrically 
energized with three-phase electro- motive forces, and a set 
of four taps for distributing leads, such as A B C and D, 
the lead A being in the centre of апу of the three coils, 
вау the coil 28, and the point C at the junction of the 
other two coils 1* and 38, and the points B and D at inter- 
mediate points between the ends of the coils 3 and 14 
respectively, at equal distances electrically speaking from 
the point A. 


Amount 
Name. paid. past price. 
£ 

London Electric Ordinarrn ggg — 3.. 13-2ł 
xd cru Me E О д 54-53 

4p.c. at Mortgage Debenture Stock. Red. NU 100 .. 93-07 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Сегіа.), all paid.......... 100 .. 76-80 
Metropolitan Ordinary, 100,001-300,000.............. oos 45-4) 

44 p.c. First Mortgage Debenture Stock ......... 100 .. 105-108 xd 
I— 4} pc um "m 9 11-51 
—— 31 p.c. Mortgage Debenture, Red. .............. 100 .. 831-861 


Mexican Electric Light Co., 5 p.c. Ist Mort. Gold Вая. 
1-935, € 1-1,000 ($100) D 1-3,000 ($500) M 1-4. 400 


(ET O00) oc аин asit E — 82.81 p.c. 
($500), $,001-14,000 ($1,000) “ i ee ee — 88-4891 
Midland Electric Power Dis., 44 p.c. lat Mort. Deb — . 94-97 
Newcastle-upon-Tyne Electric Supply, Ord., 1-87. 500. 5 41-51 
do. 87. 501-137. 500 (issued at £1 prem.). All paid 
(Prov. Certa.) ......................... 3 B cats 41-54 
— do., 5 p.c. Pref., 1-87, 500 (Prov. Certa.) ......... D va 431-51 
5 p.c. Pref., 87,501-137,500 (Prov. Certa.) )))) Я 4. 11-5 
Notting Hill Electric Lighting ................ n 10 .. 114-124 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5 6-6) 
4 p.c. Debenture Stock ....................... 100 .. 94-97 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 1. 14-1 7/16 
6 p.c. Non-Cum. Pref., 1-100,000 ............... 1.. 11.32-15.32 
5 p.c. Debenture Stock, Ңеф.................... 100 , 102-105 xd 
Rosario Electric Co.. 6 p.c. Cum. Pref., 1-20,000 ...... 5 5{-6 
c. Cum. 2nd Pref., 1-15,000 ................ 5. 52-6 
Royal Electrical Company of Montreal, 4} p.c. First 
Shares Mortgage Debentures ................... 100 .. 102-104 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. lat Mt. Bds.. .. — 104-106 p.c. 
Smithfield Markets Electric Supply, Ord., 1-12,000 .... 5. 9/16-13/16 
South London, Ordinary .......................... 4 21-34 
South Metropolitan Electric Light and Power, Ord. ... 1.. 5716-916 
= pe ma o¶ ę . ů v˙ Y EC 1 .. 13716-15716 
—— — 41 p.c. lat Mort. Deb. ........................ 100 .. 100-103 
St. James's and Pall Mall, Ordinary, 101-20,080 ) . 87-9} 
mv a B 8 5. ТЫЛ 
7 ĩ ᷣͤLĩ cee .... 100 .. 84-88 
Urban Electric Supply Co., Ordinary, 8-30,007 ....... 5 11 
5 p.c. Cumulative Preference. 50. 001- 80, 0000 585 1121 
—— 4} p.c. Firat Mort. Debenture Stock, Red. ....... 100 .. 79-83 
Westminster, Ordinary ...................... e | sO IN 81-91 
— — 44 p.c. Cum. Pref., 110, 101-138, 251. NONEM 97 11-51 
Electric Tramways.— 
Amount 
Name. paid. Last price. 
£ £ 
Anglo-Argentine 10 p.c. Non-Cum. 2nd Pref., 260,008- 
/ ⁰·¹¹¹ſ ⁰⁰Zyddd ¶yꝗyyͥ Cid ea nee wa 8 91-01 
Permanent 6 p.c. Debenture Stock, 1888,........ 100 .. 01-92 
Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk., Red... 100 .. 101-103 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75,001-150,606 1 .. 11 
5 p.c. Cum. Pref. Shares, 1-75. 0 Prĩwvw r.. 1 .. 9 16-1116 
Bir'ham & Midland Trams., 44 p.c. Ist Db. Stk., Red. .. 100 .. 87-01 
Blackpool and Fleetwood Tramr nde i.. 10 .. 131-131 
Bombay Elec. Supply and Trams. Co., 6 p.c. Cum. Pref. 10 .. 9-10 
44 p.c. Deb. Stock, Red mwUUPVUUUP U] 100 .. 034-955 
Brisbane Tramway Invest., Ord., 1-75,000............ S б 61-61 
— — 5 p.c. Cum. Pref.. Хов. 1- 75,000 duce athe or ov СОСКЕ 5 4% 5-5] 
44 p.c. Deb. Stk., Red.. Prov. Certs., all pd. 8 100 .. 1001-1041 
British Columbia Electric Railway Co., Ord. Def....... 100 .. 143-147 
A] ³˙] !A 100 .. 122-126 
——— b p.c. Cum. Perpetual Pref. Stock............... 100 .. 107-110 
—— 4] p.c. Ist Mt. Debs., Nos. 1-6,250, of £40 each... 40 102-104 
——— 41 p.c. Vancouver Power Deb. ................. 100 .. 101-104 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 1-1 
—— 6 p.c. Cm. Pf., 30.00 1-60, 0 0)w1uuuu 10 21-21 
—— 5 p.c. Perpetual Debenture Stock .............. 100 .. 86-90 
44 p.c. 2nd Deb. Stoch kk. 100 .. 6-70 


Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .. 100 .. 81-86 
Buenos Ayres Gd. Nat. Trams. Co., 54 p.c. Pref. Deb. 


Bonda, Red., 1-1,500.......................... 100 ... 102-107 

6 p.c. Deb. Bonds, Red., 1-2,275 .......... ‚.... 100 .. 103-106 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. Ist Mort. 

Deb. Stock, Red. ............................. 100 .. 99-101 
Calcutta Tramways, Ord., No. 1-137,610 ........... А 8 1141 

5 p.c. Cum. Pref., NOS. 1-30. 0000 e 8 6% 43-5 

4) p.c. ist Deb. Stock, Red. ................... 100 .. 97-100 
Cape Electric Tramways, Nos. 1-480,000 ............. ) m 514-5} 3 
City of Birmingham Tramways, 5 p.c. Cum. Pref. f. 5 43-5} 
Ap. e. 1st Mortgage Deb., 1-3,000 (1917) ......... 100 .. 97-101 
City of Buenos Ayres Trams. Co. (1904), 1-248,000..... Deus 54-51 

4 p.c. Deb. Stock, Red. (1985) ................. 100 .. 98-101 xd 
Colombo Electric Tramways and Lighting, 5 p.c. Ist 

Mortgage Debenture Stock, Red. ............... 100 .. 98-101 
Cork Electric Tramway and Lighting Co., Ordinary ... 10. 13-14 
—— 6 p.c. Cum. re 10 121-131 

4 p.c. Debentures ............................ 100 .. 90-95 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 13-14 

6 p.c. Pref., Nos. within 1-60,000 ..... aeo face AP 10 .. 131-13] 
——— 31 p.c. Mort. Debs., 1.3,000 Red. ............... 100 .. 90-05 


Hastings & Dist. Elec. Tram. Co., 4} p.c. Deb. Stk., Red. 100 .. 75-80 


Havana Electric Railway Consolidated Mort. 5 p.c. 
50-vear Coupon Bonds of 1952, 1-6,957 ........ $1,000 .. 91-94 


Imperial Tramways, Ordinary ...................... all .. 18-19 
6 p.c. Cum. Pref. ..... жойи ee ает — All.. 14-144 
—— 44 p.c. Deb. Stock ........................... 100 .. 108-110 
Isle of Thanet. Electric Tramways and Lighting, 5 p.c. 
Cum. Pref., Nos. ЗО,0901-60,000................. 5.. 1-14 xd 
4 p.c. ist Mt. Db. Stock. Red. ................. 100 .. 58-63 
Kalgoorlie Electric Tramways, 1-250,000 ............ l.. 1/32-3/32 
5 p. e. A” Deb. Stock ................ e.s... ME C. 90-93 
6 p.c." B” Deb. Stoch hett 100 .. 64-6 


Kidderminster & District Lighting & Traction, Pref. .. 5 915/16-10 3/16 


Lancashire United Tramways, Limited, 5 pe Prior 
Lien Deb Stock, Red .................. eee 


—— £296,500 2nd Mort Deb Stock ................ 
£83,330 Deferred Deb Stock (all fully paid) ..... 


00 881-901 

Lisbon Elec Trams , Limited, Ord, Nos 1-594. I 1 .. 15:16-11:16 
1 
00 


6 p.c. Cum Pref, Nos. 1-425,553 ............... 1516-1 3/16 
—— b p.c. Mort. Deb., 1-5,000, Red.. "S is 96-100 
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. Amount 
Name. paid. Last price 
£ £ 
London United Trys (1901) 5 p c. Cum. Pref. ....... . 10.. 2.2] 

4 p.c. lat Mt. Db. Stock, Red. .............. ves 100 us 68-71 
Madras Elec. Trams. (1904) 5 p.c. Deb. Stk., Red. 100 .. 03-98 
Manila Elec. R.R. & Ltg. Corp., 5 p.c. Ist Lien & Coll. 

Tr. Sinkg. Fund Gold Bonds of 1953, Red., 1-4,635. $1,000 . 95-97 
Manx Elec. Railway Co., 5] p.c. Cum. Pret., 301- 21,635 

and , 5 44-5 

44 p.c. lst Mort. Deb. Stock, Red. .............. 100 .. 86-91 
Metropolitan Elec. Trama., Detd., 1.000, 001-1, 314,016. 1 1/32.5/32 

5 p.c. Cum. Pref., 500,001-1,000,000............. 1 .. 23/32-27/32 

41 p.c. Deb. Stock, Ней........................ 100 .. 95- 97 
Mexico Trams. Co., Gen. Cons. Ist Mort. 50-year 5 p.c. 

/ ce ort ee А ed sa TAE P und .. — 921-941 
Milwaukee Electric Rail and Light, 5 p.c. 30-yr. Con. 

Mort. Bonds (1926) 1-5,500 and 7,001-8,000.. ... $1,000 .. 103-105 
Montreal Street Rail, 41 p.c. Sterling Deb., 601-2,000 

JJ ³ĩ˙ жэие» eee aed ку РЕ жа ж» 100 .. 102-104 
New General Traction, 6 p.c. Cum. Pref., 1- 10,000 and 


ШОТ 74.000) i uius ⅛ » sete lee Ox Es 5 
Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 
Potteries Electric Traction, Ordinary, 1-245, 000 1 


11 
1001-103] 


—— 5 p.c. Cum. Pref., 300,001-545, 000 ....... Tn E - 
— — 4l p.c. Debenture боса ‚ 100 . 86-49 
Provincial Tramways Co., Ordinary, 1-24. 9122 „„ 10. 4-4] 

6 p.c. Cum. Pref., 110000 VP UU Ul: 10 . 93-10} 
Rangoon Elec. Tramway and Supply Co., 6 p.c. Cum. 

Pref., I-35,000.... oe a os oe RR F А 9... 51-5] 

44 p.c. Ist Mort. Deb. Stock, Red. .............. 100 .. 99-101 
Sao Paulo Tramway, Light, and Power Co. ........... $100 ,, 149.152 

5 p.c. Ist Mort Deb, Red. (1929) 112.000 $500 .. 97-99 p.c 
South Metropolitan Electrie Tramways and Lighting Co. 

6 p.c. Cum. Pref., 19,571-169,570, Prov. Certs. .... 1. i-t 
—— 4 p.c. Deb. Stock, Red. (1940) ................. 100 .. 70-74 
Sunderland District Electric Tramways, 5 p.c. lst Mort. 

Debs., Red., 1-1,600.......................... 100 .. 82-R6 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 11 

6 p.c. Cum. Pref., 1-46,286lllllllllJu. 5.. 1121 
——— 4] p.c. 1st Deb. Stock, Reda U U—ä Pw 100 .. 82-36 


Electric Railways.— 


. Amount 
Name. paid. Last price. 
£ £ 
Central London, ОгЧїпагу........................ .. 100 ,. 61-63 
—— 4 p.c. Pref. sse a ux ju ins dett Lega 100 .. R3-85 
— e 100 .. 43-45 
4 p. e. Deb. Stock (Prov. Script Certs., fully paid) . 100. 99-101 
City and South London, Consolidated Ordinary — € 100 . 311-321 
— 4 pec. Debenture Stock. sas casas eas bs eee exi 100 . 99-101 
—— 5 p.e. Pret. Stock `'01.......................... 100 .. 110-112 
== у^ к ЖОЛКУ ' 100 . 106-109 
— ,, " 55 Jͤ;õÜ se eed 100 102-105 
Jö d ast ͤ vex Sua ed red 100 .. 04-07 
Liverpool Ov erhead, 5 p.c. Pref. РР 10 .. 10-101 

Ordinary, 1-50,000........................... 10 . 3141 

4 p.c. Mort gage Debentures, Red., 1-1,700 ,,..... dE Lore 91-96 
Underground Electric Railways of London, 5 p.c. 

Protit-5haring Secured Notes ............ EP — .. 1021-1034 

Telegraphs and Telephones. — 
Amount. 
Name. paid. Last price. 
£ 
Amazon Telegraph Co., 1-25.00L——U i ]0 .. о{- -34 

5 p.e. Debs., Red., within 1-1,060 .............. 100 .. 2- 95 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-253, 000 and 53,001-78.0ꝶ)))0 -)̃ .. $1,000 .. 97-99 
Anglo-American Telegraph Co., Ordinary ............ 100 .. 581-60) 

6 p.c. Preferred Ordinary. ..................... 100 . 1021-1034 

Deferred ram 100 .. 171-174 
Anglo- Portuguese Telephone Co., 5 p.c. 1st Mort. Deb. 

Stock rc ss sus. tn ta sete E be oie E a ees 100 .. 103-105 
Chili Telephone Co., 1-44.00 . . . .f э... 8{-4) 
Commerctal Cable Co., ster. 500 yr. 4 p.c. Db. Stk., Red. 100 80-9] 
Cuba Submarine Telegraph Co., Ordinary, 116,000 ... 10 RL-RI 

10 p.c. Preference, 1-6,000. EM TUER NE 10 .. 17-154 
Direct Spanish Telegraph Co., Ordinary ......... ЧЕ 5 22-31 
— 10 p.c. Cnm. J'reference i i.. 5... 8}-м{ 

4} p.e. Debs., 1 600 .......................... 50 .. 99-101 
Direct United States Cable Со....................... 20 .. 123-13} 
Direct West India Cable Co., 4} p.c. Debs., reg. within 

11200 Red: cea Sas ae oe ghe OE ue S ao 100 .. 99-101 


Eastern and South African, 4 p.c. Mort. Dehs., within 
1-3,000 (1909) ................................ 100 
—— 4 p.c. Reg, Mort. Debs. (Mauritius Subsidy) 


ё% 100-102 


ІА ОВОО а nexo d d o RI RN Bs ae S 25 .. 103-1051 
Eastern Extension, Australasia and China, 1-300,000 .. 10 111-12 

4 p.c. Mort. Deb. Stock, Perwꝛmdꝓ LL. 100 194-105 
Eastern Telegraph Co., Ordinary Stock .............. 100 .. 125-128 
—— 34 p.c. Preference Stack ...................... 100 . — 

4 p.c. Mort zage Debenture Stock. Hh 100 .. 1041-106 
Great Northern f'elegraph Со. (of Copenhagen)........ 10 .. 26-27 
Halifax and Bermudas Cable Co., 4} p.c. lst Mort. Debs., 

within 1-1,200, Red.............. itu ot ewes o 100 .. 99-101 
Indo- European Telegraph JJ; 28 511-531 
Marconi's Wireless Telegraph Co., Nos. 256,128-384,190. 1 .. 11/16-13 16 
Monte Video Telephone Co., Ordinary, 1-72,680 ....... 13 1-1 

5 p.c. Preference, 1-86. N · 8 1 13 16-15/16 
National Telephone, Preferred UP 100 . 109-110 

Wierer ³ĩð RR ADR 100 .. 1253-127 
— B p.c. Cum. First Prek раша 10 .. 101-11 
— — 6 p.c. Cum. Second Pref. ...................... 10 .. 101-11 
—— 5 p.c. Non. Cum. Third Pre... 5 .. 51-51 
pe, Deb. Stock, Не]й........................ 100 .. 07-90 
—— 4 p.c. Deb. Stock, Red :!VUUin 100 .. 99-101 
Oriental Telephone and Electric Company ........... 1 15 16-1716 
en 1 1116-1 3,16 
Pacific & European Tel., 4 p.c. Guar. Dba., Red., 1-1,000 100 99-101 
United River Plate Tele. Co., Ordinary, 1-100, 000 — шш 7171 

5 p.c. Cum. Pref., 1-40,000 r ees 9 us 51-51 

4} p.c. Debenture Stock, ҢеЧй................... 100 .. 1024-104] 
Telephone Co. of Egypt, 44 p.c. Deb. Stock, Red....... 100 .. 99-101 
West African Telegraph CO V VVPm'ꝛrr 10 .. 121-13 
West Coast of America, 1-30,000 and 53.00 1-53. 0008. 21 13-14 

4 p.c. Debs., 1-1,500, guar. by Western Telegraph 100 .. 99-101 
West India and Panama Telegraph Co., Ordinary ..... 10 . 11 

6 p.c. Cum. Ist referenced UUᷣUMUUUUŨ . 10 .. 8-81 
— 8 p.c. Cum. 2nd reference UUUUUUnn ni 10 .. oS 
---- 5 p. e. Debs., Red., 1-800 .,,,,..у............... 100 .. 101-103 
Weatern Telegraph Coa 1-207, 9 3 oF oes RR Rte AUR RS 10 .. 131-14 

4 p.c. Debenture Stock, Red hows ax d СИЕ 100 . 90-92 
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а RETURNS АМО ACCOUNTS FOR ELECTRIC 
AND TRAMWAYS. 


Line. 


Trattic Returns per 


Weh. 


]uerease or 


1 


Miles of | 
track. open. 


— — . —— — ——— Е  ————.———-—————+— 


Ending 
Aberdeen Corporation ......... July 21 
Ayr Corporation .............. » 24 
Baker Street and Waterloo Ry...) „ 24 
Birkenhead Corporation... . po 29 
Birmingham Corporation....... ET 17 
Blackburn Corporation......... „ 21 
Blackpool Corporation...... 66 22 
Blackpool -Fleetwood Trams. . . . Aug. 8 
Bolton Согрогайоп............ July 1^ 
Bournemouth Corporation ...... | ». | 
Bradford Corporation b sc 17 
Brighton Corporation. ......... „ 25 
Bristol Tramway Company..... » 23 
Burnley Corporation. .......... » 24 
Burton Carporat ion 25 
Cardiff Corporatilboun April 3 
Carlisle Tramways Conipany.... June 19 
Central London Railway ....... | july 24 
Charing X, Euston, & Hamp. Ry. „ 24 
City and Seuth London Railway; „ 25 
Colchester Corporation......... | „ 14 
Cork E. T. and L. Compan nx... MEE 
Croydon Corporation .......... „ 106 
Darwen Corporation.. seses.. „ 16 
Dover Corporation ............ E 17 
Dublin and Lucan Electric Ry... „ 2: 
Dublin d РОТЕ Т „ 16 
Dundee City Tramways........ | x 21 
East Ham Corporation | „ 2 
Glasgow Corporation. Pos pe 
Gloucester Corporation » 21 
| 
GN, Piccadilly and Brompton. ,, 21 
Halitax Corporation ........... = 
Huddersfield Corporation. Inge ЧҮ 
Hull Corporation „ 21 
Шога Corporation. о... „17 
Hkeston Corporation „ 2l 
Kirkealdy Corporation.. "un 11 
Lancashire United Tramways ..| , 21 
Leeds Corporation............. „ 17 
Leicester Corporation „ 17 
Liverpool Corporation ......... Le 7 
Liverpool Overhead Railway... .. „ 25 
London County Council........ 17 
n ' у ДД 
Lowestoft: Corporation. 17 
» 
Maidstone Corporation | А 10 
Manchester Corporation........ 17 
ui 
Metropolitan District Railway ..| „ 24 
Metropolitan Railway.......... „ 25 
Nelaon Corporation... „ 21 
Newcastle-on-Tyne Corporation. „ 2 
Newport (on.) Corporation. .., 17 
Oldham Corporation jan. 24 
Portsmouth Corporation ....... Ort. 10 
Reading Corporation. Julv 22 
Rochdale Corporation Dec. 26 
Rotherham Corporation........ Feb. 4 
Salford Corporation............ July 19 
Scarborough Tramways (o. | pion 
Sheffield Corporation .......... „ 18 
Southampton Corporation...... | > H 
Southend-on-Sea Corporation... „ 21 
Stockport Corporatiboni᷑.. "c | 
Sunderland Corporation........ lan. 27 
Swindon Corporation ........... July 7 
Torquay Tramways............ La 22 
Wallasey U. Dc. . „ 24 
Warrington Corporat ionen — 
West Ham Corporation „ 15, 
Wolverhampton Corporation. — „ 21 


1.594 
875 


3.065 
1.062 


6,300 
1,149 


1,796 
2,304 


2.435 
1,681 


4,937 
1,025 


5,973 
1.185 


278 
2,000 


I 
5,427 


3, 80 
2. 986 


?00 
5N0 
1.455 


2 
T 
в 
w 
= 
л 


we 
рач 
— 
— 


8.065 | 
1.626 
2,516 | 


196 
141 


269 
1341 | 


6,467 
? 161 


10,909 
1,410 


36,003 
216 | 
184 | 

15,218 

10,446 | 

10,333 , 

133 | 

3,804 | 


637 | 
1,778 ! 
| 


| 
1909. 


decrease. 
1905. Week. Current 
year. 
£ £ 
1990 — 96 — 207 
NU] — 15 — 
2.870 — 195 425 
10077 — 15 — 457 
6.365 — 65 — 
1,280 — 130 — 628 
1971 — 175 ＋ 627 
2329 — 24 -- 
2.432 + 3 — 53) 
1,723 - 42 -- 23 
4.770 ＋ 168 + 1,371 
1085 — 37 4 768 
5.343 4- 590 — 
1270 — 35 — 
280 — ә — 13. 
1,957 T 43 — 
175 — 5 — НӘ 
8,020 — 2.593 — 6, 7. 
3.235 ＋ 745 ＋ 2,000 
2734 + 252 4 637 
219 — 19 == 
514 + 66 — 20 
271— 12 — 150 
2280 + 9 — 346 
162— 3 ＋t 6 
5,434 247 — nö 
1.304 — 65 — 458 
мов ＋ 301 + 2.616 
17,286 — 325 — 2.745 
298 + 3 + 583 
2870 + 195 ＋ 425 
1.550 T 76 + 564 
2,411 + 74 ＋ 103 
448 + 1 + 656 
146 — 5 — 173 
265 + 4 — 
1,471 — 130 ＋ 110 
6,750 ＋ 108 4- 301 
2,291 — 129 — 
11,0048 — 49 — 3.0.7 
1487 — 77 — 13 
35,012 ＋ 991 19.389 
258 — 42 — 7434 
219 — 35 -- 
15,419 — 281 — 625 
9,003 1,753 ＋ 3.285 
15,075 358 + 1,010 
158 — 25 — 108 
38:0 — 36 — 1,425 
669 — 32 291 
1,516 4+ 262 -- 336 
1,809 + 237 —- 
678 — 10 + 51 
1126 ＋ 114 T 746 
587 — 32 — 
4917 — 344 — 2,192 
ui — — 
5,528 190 '— 1,112 
1116 — 13 — 472 
557 ＋ 438 ＋ 1,483 
1,336 — 26 — 7,084 
378 + 11 — 
1018 — 35 + 740 
| 
2158 ＋ 206 + 2,161 
825 + 42 — 776 


à Train miles. 


h Half- year's figures. 


| 


190%. | Total 
' Ending receipts. 
£ 
271 271 May 31 71.930 
8 8 - —- 
2353 23.53 — EM 
5702. — — — 
23A O 283 == =з 
12 112 Маг. 31 117.799 
201 29] „ 31 6.225 
өх ONY „ 31 235,258 
57 511 Dec. 31 265,302 
191 191 Маг. 31 64,261 
10 10 „ 31 14.918 
а pies „ 31 109,979 
32 5:77 Dee. 31 350,150 
EK EDO е: EN 
N a Mar. 31 10,083 
- = Dee. 31. 24.044 
11! = Mar. 31 74.132 
T23 тод „ 31 КЕЧ 
7 = „ 31 11.593 
7 7 — — 
541 54 — — 
— 2361 May 15 80,573 
15 15 Mar. 31 47.430 
1851 179 Max 31 907,404 
Lo — P — 
| 
а Е SA T 
52571 37 — Mar. 31 81.872 
281 28 „„ 31 4.704 
26 26 „ 31 128,722 
10 104 „ 31 25,324 
4 4 „ sl 7,214 
КЕ 71 May 15 14,9093 
39 39 Dec, 31 68,904 
96i 96} Mar. 31 340,368 
10 104 pee. 31 572,52? 
6:65 40 June 30 70,004 
1151 1201 Mar. 31 1,274,660 
34 — Sept. 30 11,399 
Spi se MU = 
181 | 181 SEN NE 
24 224 е, у, 
24} "4j June 30 680,357 
i | 
2? 21 Mar. 31 7.362 
60} 59} „ 31 211,085 
| 
14} 141 | » 31 35,531 
— 26 
2н) 284 Mar. 31 07,741 
134 13} „ 31 32,769 
209 2093 „ 21 56,558 
— — E | — 
78 741 Mar. 31 244,065 
| 
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Accounts for past year. 


Passengers 
carried. 


17,517,304 


25,492,002 
15,991,325 


47,530,509 


46.652.389 
2. 55, Hos 


3.221.595 
25,008, 146 


41,808,373 
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6,385. 466 
1,068,850 


4,874,199 
12,554,593 


75,734,083 


124.043.239 


11.171.515 


279 166,461 


2,645,206 


09,846,735 
2.080.712 


46,203,164 


8.174.003 


10,196,148 


— 


45,771.611 


17,568, 686 
10,121,547 
9,155,172 


2.80. 120 
8,331,038 


35,502,836 


‚9,440,369 


өз 020 | 


12,231, 


Car miles 
run. 


1,566,119 


2.492.147 
1. 766,068 


5. 331,007 


5.756.842 
1,202,430 


430,913 
2.497, 169 


1,456,781 


349.539 
мов 045 
1.884.147 
245.584 
316,754 


1.281.352 
1,001,546 


20,766,722 


1,756,300 


1.980.329 
3.022.814 


634.446 
198.415 


459,066 
2,214,344 


7.694. 989 


799 
1,100,356 


25.591.028 


370,320 


204,710 
1,411,745 


798,029 


| 


2.309. 439 


915,481 
1,252,925 


5,486,150 


353,207 
891,540 


2,556,854 
975,714 


RAILWAYS 


(Cost 
per 
Receipts per | car 
pas- Car Mileof mile. 
senger. mile. track. 
| 
‘98 11:02 4,940, 5:93 
11 11:34. 2.804 6-50 
147 1171 2.912 7-22 
1117 1059 2.378 — 
1:238 12:583 5.971 792 
1:04 8-30 1.460 5:85 
— 10:57 — — 
201 5:769 55,404 30:27a 
109 774 1.477 6:56 
ae 6:43 4:43 
коө 9:56 3,703 (109 
1:30 [13-68 1.922 9 40 
UNO BTN — — 
| 
875 1-9 2.371 7:46 
73 1026, — 6-96 
‘96 10-49 5.080 5:89 
— і — — — 
=_= "m "T" 
11:40 11:13 1,528 8-40 
129 106.37 2421 510 
l: 10:223, — 6-04 
7 9:58. 2.036 6:42 
0:1 71:9 1.803 7-04 
711 75838 1.856 526 
1:06 10°62 3.527 5:51 
реЗ M — — 
1:105 11:24 5.508 7:94 
| = 
LOR 1174 6° — 6-79 
гоз 736 2,279 | 6-12 
- oe X 
- = E. эз ess 
1:46 — — i — 
85 8.63 1.907 | = 
L10 11-48 3,504 | 6:36 
1-04 9-9 2.450 721 
— — — | CP 
1:10 10-15 MER — 
== 8-93 — ^ 465 
| 
1:32 10-83 2.693 6°47 
pe — — 
1:25 10:67 ! 3.185, — 
* | | 
896 8-842) 4.225 . 5:04 
125 11:33 — + 7:30 
| e 
1:34 | 9-342, 1,830 4-75 
1:40 1.023 — "EE 
12 11791 3,453 772 
“749 10-95 | 4417 | 6-79 
— 110:929 6:509 


2,190 | 


THE ELECT 


RICAL ENGINEER, 


AUGUS 


CLASSIFIED DIRECTORY OF ELECTRICAL TRADES. 


Accumulators. 
Brockie-Pell Ате Lamp Co., Wimbledon, S.W. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Company, Marshgate-lane 
Stratford. 
Johnson and Phillips, Old Charlton, Kent. 
Tudor Accumulator Co., Ltd., 119, Victoria- 
street, S.W. 
Wilson, L. E., and Co., Imperial Buildings, 


20, Cross-street, Manchester. 
Accumulator Acid Manufacturers. 
Berk, F. W., and Co., Limited, 1, Fenchurch- 

avenue, London, Е.С, 
Spencer Chapman and Messel, 36, Mark-lane, 
London, Е.С, 
Acid Proof Paints. 


Griffiths Bros., Mack'3-road, Bermondscy,S. E. 


Arc Lamp Holsts. 


Abbott and Co., Newark-on-Trent. 
London Electric Firm,George-street, Croydon. 


Reason Manufacturing Co., Lewes-rd., 
Brighton. 
Youngs, Ryland-street Works, Birmingham. 


Arc Lamps. 
Braulik, G., 217 and 218, Upper Thames- 
street, E.C. 
British Thomson-Houston Company, Rugby. 
Edison and Swan United Electric Light Co., 
36 and 37, Queen-street, Cheapside, E.C. 
Electric & Ordnance Accessories Co., Stellite 
Works, Cheston- road. Aston, Birmingham. 
Foster Are Lamp and Engineering Co. 
Wimbledon, S. W. 
General Electric Co., 71. Queen Victoria-st. 
India Rubber, ete., Co., 106, Cannon-st.. Е.С, 
Johnson and Phillips, Old Charlton, Kent. 
Reason Manufactg. Co., Lewes-rd., Brighton. 
Union Electric Co., Park-street, Southwark, 
London, S.E. 


Auto-Transformers. 
Brockie- Pell Are Lamp Co., Wimbledon, S.W. 
Foster Arc Lamp and Engineering Co., 
Wimbledon, S.W. 
Johnson and Phillips, Old Charlton, Kent. 


Ball Bearings. 
Fischers Ball and Bearing Co., Hinckley-st., 
Birmingham. 
Tormo Manufacturing Co.,67-68, Bunhill-row, 
London, E.C. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
India Rubber, ete., Co., 106, Cannon-st., E.C. 
Johnson & Phillips, Old Charlton. 


Belting. 
Cort, A., & Co, Bullace Works, 3031, 
Camberwell-road, London, S.E. 
Hendry, J., 252, Main.st., Bridgeton, Glasgo'. 
Webb & Son, Combs Tannery, Stowmarket. 
Willeox & Co., 36, Southwark.street, S.E. 


Bitumen Refiners. 
Keys, W. H., Hall End Works, West Brom. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Heenan & Froude, Worcester Engineering 
Works, Worcester. 


Boller Mountings. 
Bailey, W. H., & Co., Salford, Manchester. 
Turnbull, A., & Co., Bishopbriggs, Glasgow. 


Cable and Wire-Covering Machinery. 
Bridge, D., & Co., Castleton, Manchester. 
India Rubber, ete., Co., 106, Cannon-st., B.C. 
Johnson & Phillips, Old Charlton, Kent. 


Carbons (Arc Light). 
Electric & Ordnance Accessories Co., Stellite 
Works, Cheston-road, Aston, Biriningham. 
General Electric Company, 71, Queen Vic- 
toria-street, E.C. 
India Rubber, ete., Co., Silvertown, Essex. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersyate-strect, 
London, E.C. а 
Sloan Electrical Co., 15, Fore-st. Avenue, E. C. 


| 


| 


Sun Electrical Co., 118-120, 


Cable and Wire Makers. 
British Insulated and Helshy Cables, Limited, 
Prescot. 
Callender’s Cable and Construction Co., 
Hamilton House, Victoria-embank't, B.C. 
General Electric €o.,7 l, Queen Victoria-st., E.C 
Henley's, W. T., Telegraph Works Company, 
Blomfield.street, London-wall, E.C. 
Hooper's Telegraph & Indiarubber Works, 
31. Lombard-st., E. (., & Millwall Docks. 
India Rubber, ete., Co., 106, Cannon, st., E. C. 
Johnson & Phillips. Old Charlton, Kent. 
London Electric Wire Co., Playhouse. yd. E. C 
Liverpool Electric Cable Co., Vauxhall-road, 
Liverpool. | 
St. Helens Cable & Rubber Co., Warrington, 
Western Electric Company, Norfolk House, 
Victoria Embankment. 


Casings and Cleats. 
Electrical Trades’ Supply Limited, Britannia 
Works, Great Charles-street, Birmingham. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Simplex Conduits, Limited, Garrison-lane, 


Birmingham. 
Casting Plant. 

Aerators Limited.“ Prana Sparklet Works, 

Upper Edmonton, London, N. 
Chemicals. 

Spencer Chapman & Messel, 36, Mark-lane, 

London, E.C. 
Circuit Breakers and Time Lags. 

The Switchgear Co., (J. G. Statter & Co.), 

Birmingham. 
Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Enginecr- 
ing Works, Bedford. 

Belliss &  Morcom, Ledsam-street Works, 
Birmingham. 

Ledward & Beckett, II. Tothill-street, S.W. 
Willans & Robinson, Victoria Works, Rugby. 
Conduits. 

Flexible Metallic Tubing Co.. Ponders End, 

Middlesex, & 112, Queen Vietoria street.- 
General Electric Co., 71, Queen Victoria-st. 
Metallic Seamless Tube Co., Wigyin-street, 

Birmignham. 


Neu Brotherton Tube Co., Commercial-road, 


Wolverhampton. 
Simplex Conduits, Garrison-lane, B'ham. 
faring Cross- 

road, W.C. 

Coppersmiths. 
Andrews, R. W.. & Co., 148-150, Penton- 

ville-road, London, N. 

Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co., Lewisham, London, S.E. 
Cycles and Cycling Accessories. 
Tormo Manufacturing Co., 67 & 68, Bunhill- 

row, London, E.C. 
Dynamo and Motor Repairs. 
Home & Rowland, Charlton, Kent. 
Dynamo Oil. 

Willeox & Co., Southwark-street, S.E. 
Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer- 

ings Work, Bedford. 

British Thomson-Houston Co., Rugby. 
British Westinghouse Electric & Mfg. Co., 

Westinghouse Building, Norfolk-st., W.C. 
Brook, E., Colne.road, Huddersfield. 

Dick, Kerr, & Co., Abchurch-yard, E.C. 
Electric & Ordnance Accessories Co., Stellite 

Works, Cheston-rd., Aston, Birmingham. 
Electric Construction Co., Dash wood House, 

9, New Broad-street, London, E.C. 
Eleetromotors Ltd., Openshaw, Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General. Electric Co., 71, Queen Victoria.st. 
India Rubber, ete.. Company, Silvertown, 
Johnson & Phillips, Old Charlton, Kent. 
Lancashire Dynamo & Motor Co. 

McClure & Whitfield. Stockport. 
Morris- Hawkins, 9}, Union-court, Old Broad- 

atreet, London, E.C. 

Sandycroft Foundry Co., Chester. 
Small Power Dynamo & Motor Company, 

Openshaw, Manchester. 

Union Electric Company, Park-st., South- 

wark,- London, S.E. 


Ebonite and Vulcanite. 
Cort, A., & Co., Bullace Works, 3034 Camber- 
well-road, London, S.E. 
Mosses & Mitchell, 69, Chiswell.street, Е С, 
Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 
Electric Cooking Apparatus. 

British Thomson-Houston Company, Rugby. 
Goneral Electric Co., 71, Queen Victoria-st. 
Electrical Appliances. 

British Thomson-Houston Company, Rugby. 

Reyrolle, A., & Co., Hebburn-on-Tyne. 
The Switchgear Co. (J. G. Statter & Co.), 
Birmingham. 


Electrical Fittings. 
Barton & Sons, Green-lane, Walsall, 
Bill. S., & Co.. 54, Guest-street, Birmingham. 
Dorman & Smith, Ordsal Station. Electrical 
Works, Salford. 

Elison & Swan United Electrie Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 


— General. Electric Co., 71, Qveon Victoria-st. 


Lundberg, A. P., & Sons, Pioneer Electrical 
Works, 477 to 487, Liverpool-road, N. 

MeGeoch, Wm., & Co., 28, West Campbell. 
street, Glasgow. 

Metallic Seamless Tube Company, Wiggin- 
street. Birmingham. 


| New Brotherton Tube Co., Commercial-road, 


Wolverhampton. 


| Tucker, J. 


Reason Mfg. Co., Lewes-road, Brighton. 

Reyrolle, A., & Co., Hebburn-on-Tyne, 

Siemens Bros. Dynamo Works, York-man- 
sions, 8. W. 

Simplex Conduits, Limited, Garrison-line, 
Birmingham. 

Sun Electrical Co., 118 & 120, Charing Cross- 
road, London, W.C. 

The Switchgear Co., (J. G. Statter & Co.). 
Birmingham. 

H.. & Co. King's-road, Hay 
Mills, Birmingham. 

Electric Heaters. 

Electric Ordnance & Accessories Co., Stellite 

Works. Cheston-rd., Aston, Birmingham. 


‚© MeGeoch, Wm., & Co., 28, West Campbell. 


strect, Glasgow. 
Electric Light Contractors. 

British Thomson-Houston Company, Rugby. 

Dick, Kerr, & Co., Abchurch.yard, E.C. 

Electrie Construction Co., Dashwood House, 
9, New Broad-street, London, E.C. 

Ferranti Limited, Hollinwood, Lancs. 

Hooper's Telegraph & Indiarubber Works, 
31. Lombard-st., E.C., & Millwall Docks. 

India Rubber, ete., Co., 106, Cannon-st., E. C. 

Johnson & Phillips, Old Charlton, Kent. 

Marryat & Place, 28, Hatton-garden, E.C. 

White, J. G., & Co., 9, Cloak-lane, E.C. 

Electric Locomotives. 

British Thomson-Houston Company, Rugby. 

British Westinghouse Electric & Mfg. Co., 
Westinghouse Building, Norfolk-st., W.C. 

Dick, Kerr & Co., Abchurch-yard, E.C. 

Electric Motor Starters. 

Reyrolle, A., & Co., Hebburn-on-Tyne. 

The Switchgear Co. (J. G. Statter & Co.), 
Birmingham. 

Vlasto, Clark, & Watson, London-road, 
bridge, Stockton Heath, near Warrington. 
Elevating, Conveying Plant, Cranes, etc. 

General Electric Co., 71, Queen Victoria.st. 

Youngs, Ryland-street Works, Birmingham. 

Engines. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Moreom, Ledsam-street Works, 
Birmingham. 

Browett, Lindley, & Co., Patricroft, Man- 
chester. 

Crossley Bros., Limited, Openshaw. 

Dick, Kerr. & Co., Abchurch-vard, B.C. 

Diesel Engine Co., 179, Queen Vietoria-st., 
London, E.C. 

Petter, J. B, & Sons, 73, Queen Victoria- 
street, London, E.C. 

Willans & Robinson, Rugby. 
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Classified Directory of Electrical Trades (continued) : 


Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., Е.С. 
Croft & Perkins, Ltd., Bradford. 

Dore, J., & Co.. High. st., Bromley-by- Bow. 
Harvey. G. A., & Co., Lewisham, London. S. E. 
Willeox & Co., 36, Southwark-street, N.E. | 


Engineers’ Stores. 
Willeox & Co., 36, Southwark.street, S. E. 
Youngs, Ryland.st. Works, Birmingham. : 


Feed-Water Heaters. 

Wilkinson, Geo., Beech Mount, Harrogate. 
Flexible Couplings. 

Croft & Perkins, Ltd., Bradford. 


Galvanisers. 
Harvey, G. A., & Co., Lewisham, London, S. E 


incandescent Lamps. | 

British Thomson- Houston Company, Rugby. 
Crvseleo. Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Henley’s, W. T., Telegraph Works Company, | 

Blomfield.street, London-wall, E.C. 
Siemens Bros, Dynamo Works, Caxton 

House, S.W. 
Stearn Electric Lamp Co., 47, Victoria-st., 


S.W. 
indiarubber Goods. 
India Rubber, ete., Co., 106, Cannon.st., B.C. 
Moseley, D., & Sons, Chapel Fields Works, 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark.street, ©. E. 


insulating Varnish. 
Ammon, A. F , 52, Chapel-street, Blackfriars, 
Manchester. 
Major & Co., Sculeoates, Hull. 


Insulators and insulating Materials. 
Cort, A., & Co, Bullace Works, 3034, Cam- 
berwell.road, London, S. E. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Everitt & Co., 40, Chapel-street, Liverpool. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack's-rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks, 
Johnson & Phillips, Old Charlton, Kent. 
Keys, W. H., Hall End Works, West Brom- 

wic 
Macintyre, J. & Co., Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Price, Powell, & Co.. Bristol. 
Traun, Dr. Heinr., & Son, 8, Redcross-street, | 

London, E.C. 

lron-Clad Electrical Accessories. 
Reyrolle, A., & Co., Hebburn-on-Tyne. 
The Switchgear Co. (J. G. Statter & Co.), 

Birmingham. | 
Tucker, J. H., & Co., King’s-road, Hay 

Mills, Birmingham. 

Jointing —Manganesite. 
Everitt & Co., 40, Chapel-street, Liverpool. | 
Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S. W. 


Lamp Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 
street, Е.С. 
Johnson & Phillips, Old Charlton, Kent. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Works, Salford. 
General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cabies. | 
British Insulated & Helsby Cables, Limited, | 
Prescot. 
Callender’s Cable & Construction Co., 
Hamilton House, Victoria Embank’t., Е.С, 
Henley’s, W. T., Telegraph Works Company, 
Blomfield-street, London-wall, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-vard, E.C. 
St. Helens Cable & Rubber Co., Warrington. 
Telegraph Mfg. Co., Helsby, Warrington. | 
Western Electric Company, Norfolk House, 
Victoria Embankment. 


| Schaffer 


Harvey. G. A., & Co., Lewisham, London,S. E. 


Lifting Tackle. 
Youngs, Ryland-street Works, Birmingham. 


Manganese Oxide. 
Everitt & Co., 40, Chapel-street, Liverpool. 


Measuring Instruments—Electrical. 
British Thomson. Houston Company, Rugby. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 


| Electrical. Instrument Manufacturers, Ltd., 


Freezy water, Waltham Cross, N. 
Everett, Edgcumbe & Co., 87, Victoria-street, 
Evershed & Vignoles, Acton-lane, Chiswick, 

London, S. W. 

Ferranti Limited. Hollin wood. Lanes., E. C. 
General Electric Co., 71, Queen Victoria-st. 
India Rubber, ete., Co., 106, Cannon-st., E. C. 
Johnson & Phillips, Old Charlton, Kent. 

Nalder Bros. & Thompson, 34, Queen-st., E.C. 
& Budenberg, Whitworth-street, |. 

London-road, Manchester. | 
Western Electrical Instrument. Co., Audrey 

House, Ely- place. Holborn, London, Е.С. 


Mechanical Stokers and Conveyors. 
Babcock & Wilcox, 30, Farringdon.st., Е.С. 


Metal Perforators —Speciality, Lead. 


Meters. 
Bastian Meter Co., 
Kentish Town, N.W. ; 
British Thomson-Houston Company, Rugby. 
Reason Mfg. Co., Lewes-rd., Brighton, 


Bartholomew Works, 


Motors —Electric. 


Allen, W. H., Son & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson. Houston Company, Rugby. 
Brook, E., Colne.road, Huddersfield. 
Churton. T. H., & Co., Atlas Works, Leeds. 
Dick, Kerr & Co., Abehurch- ard. E.C. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen.street, Cheapside, E.C. 
Electric Construction Co., Dashwood House, 
9, New Broad.street, London, Е.С. 
Electromotors Ltd., Openshaw, Manchester. 
Fuller Electrical & Manfg. Co., Norfolk 
House, Laurence Pountney-hill, London. 
General Electrie Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Lancashire Dynamo & Motor Co. 
Marryat & Place, 28, Hatton-garden, E.C. 
Morris- Hawkins, 91, Union-court, Old Broad- 
street, London, E.C, 
Union Electric Co., Park-street, Southwark, 
London, S.E. 


Mica. 
British Mica Company, Lebanon-rd. Works, 
Wandsworth, N.W. 
Taylor & Co., 40, Hatton-garden, E.C. 
Ollcans and Economisers. 
Kaye, J., & Sons, Leeds. 


Packings— Asbestos and Metallic. 
Hooper’s Telegraph & Indiarubher Works,31, | 
Lombard.strect, E. (., & Millwall Docks. 
United States Metallic Packing Co., Soho 
Works, Bradford. 
Willeox & Co., 36, Southwark-street, S. E. 
Platinum Utensils. | 
Derby & Co., 44, Clerkenwell.road, E.C. 


Printers and Lithographers. 
Nicholls & Clarkson, 124, Shacklewell-lane, 
London, N.E. 
Projectors. 
Johnson & Phillips, Old Charlton, Kent. | 


Rheostats. | 


British Thomson- Houston Company, Rugby. 
Ferranti Limited, Hollinwood, Lancs. | 


| Schniewindt, C., Neuenrade, Westfalen. 


Silk and Lace Shades. 
Taylor & Co., 40, Hatton-garden, E.C, 


Ships’ Electric 
Dorman & Smith, Ordsal Electrical Works, 
Salford, 
Edison & Swan United Electric Light Co., 
36 & 37, Queen:street, Cheapside, E.C. 
Me(Geoch, Wm., & Co., 28, West Campbell- 


street, Glasgow. 


Soldering Fluxes. 
Auto Controller & Switch Co. (Fluxite), 70, 
Vienna-road, Bermondsey, London. 
Grimshaw Bros, & Co., Canal Chemical 
Works, Clayton, Manchester. 


Stampings and Metal Perforaters. 
Harris, А. E., & Co., 95, Camden-street, 
Birmingham. 


Harvey, G. A., & Co., Lewisham, London, S. E. 
Suiphate of Oopper. 


Spencer, Chapman & Messel, 36, Mark-lane. 
London, E.C. 


Cut-Outs, etc. 
Bray, Markham, & Reiss, Blackhorse-lane, 
Walthamstow. 
British Thomson. Houston Company, Rugby. 
Dick, Kerr, & Co., Abchurch.vard, E.C. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Electric Construction Co., Dashwood House, 

9, New Broad Street, London, E.C. 
Ferranti Limited, Hollinwood, Lanes. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
McGeoch, Wm., & Co., 28, West Campbell. 

street, Glasgow, 
Nalder Bros. & Thompson, 34, Queen.st., E.C. 
Reason Mfg. Co.. Lewes-road, Brighton. 
Reyrolle, A., & Co., Hebburn-on-Tyne. 
Sun Electrical Co., 118 & 120, Charing Cross- 

road, London, W.C. 

The Switchgear Co. (J. G. Statter & Co.), 

Birmingham. 


, Tucker, J. H., & Co., King's road, Hay 


Mills, Birmingham. 


Tachometers. 
Lunken Valve Co., 35, Great Dover.st., S. E. 


Telephones. 
General Electric Co., 71, Queen Victoria-st. 
Western Electric Co., Bridge Chambers, 171, 
Queen Victoria-street, E.C. 


Tools. 
Hardy Patent Pick Co., Mining Tool Works, 
Heeley, Sheffield. 
Youngs, Ryland-street Works, Birmingham. 


Tramway Equipments. 
British Thomson. Houston Company, Rugby. 
British Westinghouse Electric & Mfg. Co., 
Westinghouse Building, Norfolk.st., W.C. 
Dick, Kerr, & Co., Abchurch- yard, Cannon. 
street, E.C. 
Ferranti Limited, Hollinwood, Lanes. 
White, J. G., & Co., 9, Cloak-lane, E.C. 


Turbines. 
British Thomson-Houston Company, Rugby. 
Gilbert Gilkes & Co., Kendal. 
Willans & Robinson, Victoria Works, Rugby. 


Ventilating Fans. 
British Thomson-Houston Company, Rugby. 
Capell Fan Co., 15, Mosley-st., Newcastle- 
on-'l'vne. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen.street, Cheapside, E.C. 
Gibbs, J., & Son, 72, Duke-street, Liverpool. 
Harvey, G. A.. & Co., Lewisham, London. S. E. 
Matthews & Yates, Cyclone Works, Swinton, 

Manchester. 
Mitcham Electric Fan Co., 6, Broad-street- 
place, E.C. 
Vulcanised Fibre. 
Ammon, A. F., 52, Chapel-street, Blackfriars. 
Manchester. 
Ammon. A. F., 52, Chapel-street, Blackfriars 
Manchester. 
Zinc and. Wire Workers. 
Harvey, G.A., & Co., Lewisham, London, S. E. 
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NOTES. 
ELECTRIC DRIVE ON SHIPS. 


Mr. A. J. Maginnis’s paper on “ Improvements in Ship 
Propulsion," part of which we published in our last issue, 
is calling forth a good deal of lively discussion. It seems to 
be generally admitted that the turbine has made the four- 
crank triple expansion engine obsolete; but, of course, 
few are willing to admit that this is the final word. "That 
there is still room for improvement is obvious. It is curious, 
however, to see how manv are suspicious of electricity, and 
look round in other directions for the desired ideal. Prob- 
ably one of the strangest suggestions is that the propulsion 
should be by means of the emission of explosive gases. 
The argument is that it is the pitch over its diameter that 
causes the propeller to exert a direct thrust on the shafting, 
and that the “lead going ” side necessarily causes retarda- 
tion. Now, if we had discharges of explosive gas mixtures 
through nozzles the line of force would be equal and hori- 
zontal, the retardation would cease, and the space taken 
up by machinery on board greatly reduced. Apart from 
the mechanical difficulties, the other drawbacks would 
seem to be too apparent to induce anyone to persevere in 
this direction. Electricity would be far more amenable to 
man's needs on ships. Not that we desire to unduly mini- 
mise the very real difficulties that confront the marine 
electrician. 


DIFFICULTIES ON SHIP-BOARD. 


Some of these difficulties will require careful considera- 
tion, but they can all be overcome if boldly faced. A Liver- 
ool critic points out that a serious obstacle arises from the 
liability of electrical insulation to break down under the 
influence of dampness. No doubt a breakdown such as is 
here suggested would be more than serious; would, indeed, 
under many conditions, quickly become disastrous. But 
hard as are the problems of effective insulation, they are 
by no means insuperable. We may take the comparatively 
and extremely humble example of trading laundries, where 
electricity is used not only for lighting, but as motive 
power, and as a means of heating irons and other appli- 
ances. In these cases constant annoyance was caused 
owing to the steam-laden atmosphere attacking the insula- 
tion. A little ingenuity has overcome the trouble. In 
marine engineering the problem is more intricate, though 
it is only a question of degree. Undoubtedly the designing 
of a suitable main motor is a formidable task. However, 
the prize is so enormous that it should prove a sufficient 
incentive to set our keenest wits to work on the problem, 
the chief features of which are: constant running without 
liability to overheating; reversibility by controllers of 
large size; large initial torque, and yet capable of being 
run dead slow and at varying speeds for long periods with- 
out the windings and resistances becoming too hot; means 
to overcome difficulties arising from fluctuations of voltage 
due to starting the main motors from a generator, and the 
variations of amperage due to drop of voltage at starting, 
and in manceuvring a ship on leaving or entering a port. 
Other points there are which assuredly cannot be settled 
in a day or in the course of a paper or two. As for the 
alarm as to a possible shortage of sea-going expert elec- 
tricians, that may be set aside, for the demand will soon 
create the supply, as it has done in providing us with the 
competent steam-using engineers of to-day. For some 
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time to come we must devote our attention to promote 
discussion, to experimentation, and to enlisting the interest 
and goodwill of shipowners. 


ELECTRIC DRIVE IN SPINNING MILLS. 

The Manchester Guardian represents the somewhat stolid 
conservatism of the large mass of British manufacturers in 
its criticism of Mr. Wilson’s paper on “ Electrical Opera- 
tions in Textile Factories.” It is argued that if electricity 
is generated at the mill, the whole plant has to be run, 
and that little is gained over the mechanical drive except 
that rather less line shafting is run idly. That in itself is a 
decided gain. We are told that the electrica] drive is not 
particularly remarkable for its steadiness,and that complaint 
has arisen at the Bannerman and other Manchester mills 
deriving their power from the Corporation Central Station. 
As a matter of fact, what has arisen is that a speed recorder 
was specially set up so as to check irregularity and arrive 
at definite results. Mr. S. L. Pearson, chief engineer at the 
Manchester Corporation Electricity Works, is, indeed, able 
to report that the mill managers are perfectly satisfied 
with the electrical drive. It was, perhaps, inevitable, 
though somewhat unfortunate, that Mr. Wilson should 
dwell on the advantages that electricity can confer in re- 
organising old mills. It would, of course, have been better 
had comparison been confined to newly-erected and 
equipped mills. It is quite true that enormous improve- 
ments have been made in mechanical arrangements in 
mills. As regards Mr. Wilson's claim of an increase of 
5% on output, and 23% increase of price for better quality, 
this is altogether too modest, as we showed last week by 
reference to the Shonebeck weaving results. Engineers of 
central stations generating electricity for lighting and 
traction, as well as general power, will inevitably meet with 
occasional set-backs, though careful watching and a little 
experience will soon put matters right. 


HIGH VOLTAGE ON RAILWAYS. 

While our railway authorities are pondering over the 
relative merits of the overhead and third rail systems, the 
Americans have carried out the use of extremely high 
voltage for inter-urban traffic far beyond the experimental 
stage. There are uow four lines operating the 1,200-volt 
direct current system, and apparently with excellent re- 
sults. Seven more lines are to adopt the system. It is 
found in practise to be moderate as regards capital cost ; 
certainly not more expensive as to upkeep than 1 600-volt 
system, while it permits of extension being made with ease 
and rapidity, and the task of running cars offers no diffi- 
culties, whether motors of 50, 75, or 150 h.p. are used. 
No wonder that when Mr. C. D. Eveleth discussed this 
matter before the Street Railway Association of the State 
of New York he found his brethren in sympathy with the 
new movement. It is regarded in the States as a distinct 
step towards securing better economy and efficiency, and, 
therefore, the departure should be closely watched by our 
men. 


WIRELESS TELEGRAPHY PROGRESS. 

Mr. Winston Churchill, as President of the Board of 
Trade, has stated that the Government are considering the 
advisability of rendering the carrying of a wireless telegraph 
installation compulsory for all ocean-going passenger 
steamers. In this the Government would not be in advance 
of public opinion. Indeed, it appears likely that the com- 
mercial world will force on an international movement of 
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this kind. At an International Conference to be held at 
Baden Baden on September 12. the underwriters are 
going to consider whether premiums should not be lowered 
on all vessels seeking to insure which carrv wireless appa- 
ratus, and, if so, to what extent. A substantial discrimina- 
tion in this way would prove beneficial all round. It would 
quicken the adoption not onlv of ship-board equipments, 
but the multiplication of sea-board stations, and thus a 
great advance in rendering ocean travel less hazardous 
would be made. Probably, even if our Board of Trade 
adopted the policv of compulsion, other countries would 
be slow to follow ; but an international progressive policy 
on the part of underwriters would be more effective аз 
regards world-wide adoption, and also in extending the 
system to other vessels than the huge passenger liners. 
We are making progress, but not as fast as we should. 
Fifty-one stations in Great Britain and Ireland (twelve of 
which are monopolised by the Admiraltv), some 120 in the 
United States, and only a little over 300 for the rest of the 
world is a small showing. We must multiply these con- 
siderably before great benefits can be felt. Meanwhile the 
Postmaster-General ought to take immediate steps to make 
its convention with the Marconi Co. effective. It ought to 
be possible to go into any post office and send off a ~“ Mar- 
conigram." , The Company state that they are quite ready; 
it is only the General Post Office that blocks the way. 


HARNESSING THE DANUBE. 


Herr Baurat von Fragstein has a grand project for 
harnessing the Danube. Every schoolboy knows that the 
mighty stream makes a plunge at a point between Immen- 
dingen in Bavaria and Fridingen in Wurtemburg, dis- 
appearing completely, and working underground, only to 
reappear at Aach. The worthy Baurat proposes to capture 
the stream by building a sluice about 8 ft. in diameter in 
the rocky mountain, and to conduct the sluice with a 
gentle slope to a point where a fall of some 450 ft. would 
be secured. It is estimated that the Danube would give an 
average of 11 cubic metres of flow per second, with a low 
water flow of 5 cubic metres and a minimum of 31 cubic 
metres. This would give respectively 16,837, 7,897, and 
5,215 h.p. per working day, available for conversion into 
electricity for long distance transmission. 


HIGH TENSION CURRENTS IN STEEL 
ROLLING MILLS. 


Speaking before the American Institute of Electrical 
Engineers, on the immense benefits conferred on steel 
rolling mills by the introduction of the electric-drive, Mr. 
K. Friedlander said that the use of higher direct-current 
voltages in connection with large rolling mill motors should 
be satisfactory. But he thought that high-tension alter- 
nating-current transmission and induction motors direct 
on the line will be generally emploved. Where conditions 
demand it, the induction motor characteristics can now be 
made nearly similar to the compound-wound, direct- 
current motor. llowever, he 1s right in saying that much 
of its simplicity and efficiency would be sacrificed in doing 
this. Among some of the earlier disadvantages of the 
induction. motor, he thought, were: very large current 
required for starting under heavy load ; one speed fixed by 
the number of poles and the tendency always to run at 
synchronous speed; impracticability of reversing large 
units; and inability to change speed to fly-wheel require- 
ments. In the design of the modern rolling mill motor, 
most of these objectionable points have been remedied by 
different means ; such as wound rotors; the introduction 
of variable resistance; changing the number of poles; 
shifting the phases; slip-rings, and so on. He regarded as 
matters of detail whether direct-current power stations 
and direct-current motors are used, or alternating-current 
stations are Installed for high-tension transmission with 
alternating-current motors directly on the line or fed 
through transformers, or direct-current motors are supplied 
from an alternating-current station through converters, or 
motor generators, batteries or fly-wheel sub-stations. It is 
quite true that any one of these systems will give satis- 
faction 1f properly designed and installed. 
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= paH k BY SPENCER ROBINSON. 

The troubles connected with the rolling stock of electric 
tramcars cause a great amount of inconvenience to the 
passengers on the cars, who are very often, unfortunately, 
kept waiting some considerable time while the motor- man 
is tinkering about with a point bar endeavouring to assist 
the car over points, ete. 

It is the object of this article to point out the probable 
causes of such breakdowns, and to mention a practical 
means of getting over the difficulty. 


The cause of cars refusing to take the points is largely 


due to defective wheels: these should be re-tyred when 
considerably worn. To re-tyre the wheels it is first necessary 
to lift the car, and to do this all brake rods, plummer 
blocks, ete., must be removed, after which the wheels may 
be easily withdrawn. When this has been accomplished, 
it is then a good plan to drill holes in the periphery of the 
tvre, when chisel cuts from hole to hole should be made, 
after which the old tyre may be readily removed from the 
wheel. 

The steel tvres are first placed in the furnace, where they 
remain until thev have attained sufficient heat to enable 
them to be securely shrunk on the rims of the wheels. The 
tyres are cooled out bv means of a suitable water sprav, 
which 1s usually circular in shape, to enable the temperature 
of the tyre to be uniformly reduced. 

Special care should be exercised when cooling; not to 
apply the water too soon after the tvres have been with- 
drawn from the furnace, otherwise it will be found impos- 
sible to turn them in the lathe owing to the extreme hard- 
ness. Should, however, this occur, it will be necessary to 
grind the tvres with a portable emery wheel, or other suit- 
able appliance, until further progress can be made with the 
ordinary lathe-tool. When the turning has been completed, 
small studs must be fitted through the rim of the wheel, 
thus any possible chance of the tyre severing from the wheel 
is prevented. 

When re-wheeling is necessary, due probably to a broken 
axle or for some other cause, it is advisable to adopt the 
pressing-on process in preference to shrinking the wheels 
on the axles, owing to the facility of pressing them on to 
gauge. 

The wheels, when properly bored, are pressed on by 
hydraulic pressure, but sometimes, through incorrectness 
of the boring, wheels will “ slip on " with considerably less 
than the required pressure. When this occurs the wheels 
must be pressed off and the axle “ centre popped,” after 
which a greater pressure will be necessary to press on the 
wlieels securelv. Loose gear is another fault of à purely 
mechanical nature, and that it should be attended to 
immediately it has been detected is of great importance, 
as this trouble, though only of a trivial nature, may lead 
to a serious breakdown. During the writer's experience in 
electric tramway work, several pinion wheels, having teeth 
almost as sharp as the edge of a razor, and also many of 
these absolutely broken, were frequently removed from 
cars. 

To put this trouble right, it is necessary to withdraw the 
armature from the motor case, when the pinion may be 
easily removed from the armature shaft by unscrewing the 
pinion nut, after which a new pinion wheel can readily be 
replaced. Defective gear is usually suspected by the neces- 
sary unpleasant jerking of the car. 

The brakegear causes an amount of trouble. Occasionally 
the brakes require adjusting owing to the motor-man being 
unable to hold his car back when descending a steep 
gradient. In cases of this kind it will be necessary to use 
the electric brake until the car is returned to the sheds, 
when a few turns on the turnbuckle underneath the car 
will generally be all that is necessary to enable the car to 
continue its journey. The electric brake should not be used 
more than is absolutely necessary, as this will considerably 
overheat the motors. 

Special care should be taken by the motor-man when 
driving cars round sharp curves to see that the slipper 
brakes are right up or down, and not in an intermediate 
position, otherwise very often the wooden slipper blocks 
will be torn away from the castings, and these brakes con- 
sequently rendered useless. 
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COLLIERY SHAFT CABLES. 
BY WILLIAM COPELAND. 


When dealing with this class of work there are many 
troubles to overcome, and to meet these various kinds of 
cables are used, all of which have their peculiar advantages 
and disadvantages. It is well known by engineers who 
have studied this work, and have had experience with it, 
that where one class of cable has proved a success in one 
pit shaft, it has been quite a failure in another. 

The kinds of cables which have been used in pit shafts 
are as follows: | 

(a) Vulcanised rubber taped and braided and armoured. 
(6) Dialite. 


(c) Vulcanised bitumen. 


CABLE INSULATOR. 


(d) Paper insulated lead covered. 

One of the chief causes of cable troubles in pit shafts is 
due to the shaft itself, as there is rarely sufficient space 
to erect the cable properly. Wherever a cable comes in 
contact with the tubing, buntings, wallings, ete., there is 
sure to be difficulty, through the deterioration of the in- 
sulation, no matter what kind of cable is used. 

There are many troubles in pit shafts which cannot be 
prevented so far as the shaft is concerned, and the only 
remedy is to erect a suitable cable. 

These difficulties are :— 

(a) Impure water. 

(b) High temperatures. 
(c) Coal dust. 

(d) Falling stones, etc. 
(e) Mechanical injuries. 


Bearing these points in mind, a strong, heavy cable is 
generally chosen. It is quite right to have a strong cable, 
but I am of the opinion that heavy cables are a prolific 
source of trouble. To erect a heavy cable from the top of 
the pit and leave the whole weight on the only suspension 
socket is a very bad plan. Cables erected this way are 
generally double armoured. The objection to this is that 
the contraction and expansion of the armouring in con- 
Junction with the heavy strain is bound to damage the 
cable cores. When oak clips are used to clip the cables, 
the water and coal dust accumulates about the clips and 
cable. This soon destroys the insulation. I do not think 
armoured cables are good for shafts, except in so far that 
the armouring is a good mechanical protector for the 
cable cores. But other and more suitable cables can be 
mechanically protected in various ways without using the 
heavy and expensive armouring. One way of protecting 
a cable is to lay it solid in bitumen in wood troughing. 
Should this system be adopted the cables must be fixed 
between porcelain clips, the latter not to be a greater 
distance than three yards apart, or less, according to the 
weight of the cable. I was once in touch with a cable 
which was laid solid in this way, which, however, did not 
answer well. The difficulty here was that it was an up-cast 
shaft, the temperature probably being the fault. Cables 
in pit shafts do not give satisfactory results when they 
have their own weight to carry. 


Ор Box. 


A successful piece of work in a deep shaft, and where 
voltage was low, was carried out thus: the cable was 
laid in wood casing, well painted and varnished. The 
cable was pressed in the casing by a roller, and the capping 
of the casing was also pressed on by the roller and then 
screwed together by brass screws. This cable was in use 
a good many vears. Bad water in colliery shafts is a source 
of trouble and one which is not easily got rid of, therefore 
a cable must be used in some way not to be affected by 
water. One method is to run the cables in welded iron 
pipes, and use a good vulcanized rubber insulated taped 
and braided cable, the number of boxes to be used accord- 
ing to the weight of the cable. The box, as shown in sketch 
given below, should be fitted to clip the cables and to take 
its weight. 

It will be noticed that the box is designed to take the 
expansion and contraction of the iron pipes. There should 
also be a drain hole for the moisture or the water might 
accumulate in the pipes. Water will also affect the welded 


‘iron pipes. A good preservative for them is to steep them 


in quick lime for a week or so before erection and then 
paint them. Also paint the pipes and boxes occasionally 
after they have been in use in the shaft, say every three 
or six months, according to the nature of the water to 
contend with. 
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A great deal has to be contended against in an up-cast 
shaft in which exhaust steam is allowed to escape, for the 
temperature as it rises and falls, causes expansions and 
contractions. In such a case the iron barrel system in this 
particular case, with a good vulcanized rubber cable, 
taped and braided, is to be recommended. 

As is well known, coal dust is troublesome to electric 
cables, and especially where water is apt to come in con- 
tact with them The coal dust resting on some conducting 
material, such as oak clips, which are in contact with the 
insulation of the cable and is subject to be dampened and 
then dries, soon forms into a carbon, which becomes 
dangerous. When deciding to erect a cable in a pit shaft 
that is exposed to bad water and coal dust, if there is 
sufficient room to allow the cable to be run without coming 
in contact with conducting material, a cheap and efficient 
way would be to support the cable say every three to six 
yards, according to the weight, on porcelain insulators. 
I designed such an insulator, illustrated in the accompany- 
ing sketch. 

The idea of this insulator is to get over the deterioration 
of the insulation of the cable resulting from the coal dust 
and bad water which accumulates about the wooden clips 
and other conducting material. The insulator also takes 
the weight of the cable when fixed every few yards. The 
top of the insulator, where the cable is threaded through 
the hole, is a little expanded and then tapered. There are 
two porcelain wedges marked AA, which fit in with the 
cables; the weight of the latter effectually tightens the 
whole arrangement. The recess marked BB, is to be fitted 
with clams and held across the buntings; or the clams can 
be fitted into the shaft side. 


Casing for Cable. 


On selecting a pit shaft cable do not decide on a heavy 
cable. They are all troublesome sooner or later, if they 
have their own weight to carry. If there is plenty of room 
in the shaft, and the temperature be normal, a bitumen 
cable, or a dialite cable, will be found to answer well, and 
should be used with the above insulator. Wooden clips 
should not be used. They are not good for апу class of 
cable in pit shafts. Should the shaft be very wet, I would 
recommend the iron barrel system, or the cable laid solid. 
The only time paper lead covered cables can be recom- 
mended in a pit shaft is when it is laid solid in bitumen. 
Paper lead covered cables have proved a success in other 
work, why should they not in pit shafts 7 It is. however, 
expensive, and also very difficult work, and the disad- 
vantage is, when once erected, no alterations can be made. 
When erecting a cable as mentioned, the troughing should 
be first erected; then the cable clipped at both sides with 
porcelain clips, then the bitumen filled in from the bottom, 
working step by step to the top. This is verv slow work, 
as it is necessary to wait for each laver of bitumen to set. 
Lead covered cables are bad to use in pit shafts where they 
are subjected to water from pits. There is sure to be 
trouble with the copper conductors and the lead covering. 
Should it be that there is not sufficient room in the shaft, a 
good idea is to use casing, a system which I believe is used 
by many firms. The sketch below gives the idea of the 
casing, and shows how it might be fixed to the buntings, 
etc. 

When using iron about casings, keep it from the cable 
as far as possible. In the sketch it will be seen that there 
are no ledges for the coal dust to collect on, and the clams 
and their bolts are well away from the cables. Use yellow 


pine casing and well insulated cables. I also prefer shaft ` 


cables to be single, whether for continuous or alternating 
currents. I do not like the use of concentric cables. They 
are too heavy to handle, and not so simple to work with. 
Do not make joints in the shaft. Work of this class cannot 
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be relied on. The making of good joints in shaft cables is 
essential. The joints should be made at the seams. When 
measuring for cables for pit shafts the lengths should be 
ordered from the manufacturers according to the depths 
of the seams. This will be found to be much simpler, and 
easier to work. When leading the cables in and out the 
seams, they should have a good sweep, and be well protected 
at this part. Whatever might be used, piping or other- 
wise, drainage should be carefully considered and attention 
to this part is most essential. I have never known 
aluminium cables to be used, but on account of their light 
weight they are worthy of consideration. 


ARRANGEMENT OF INSTRUMENT LEADS FOR 
SWITCH BOARDS. 
BY S. LEEs. 

The arrangement of instrument potential wires, testing 
leads, ete., on main switch-boards, often leaves much to 
be desired. To have a bunch of live wires, hanging loosely 
to pieces of tape is to court disaster. Yet, this 1s a too- 
common sight even in modern stations. The writer knows 
of at least one central station switch-board that was 
wrecked, the primary cause of which was an unprotected 
live wire. A practice which contributes largely to trouble 
of the kind m question, and, which cannot be too stronglv 
condemned, is a method frequently emploved in attaching 
instrument leads to their connections. The bared end of 
the wire is inserted between the face of the lug, or thimble, 
and nut, thereby destroying the efficiency of the joint 
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connection, besides weakening the wire at the point where 
it is bent round the connection. Separate terminals should 
alwavs be provided for instrument leads. A safe and neat 
job is secured by fitting a screw (preferably with filister 
head) to the end of connecting stud or rod, as shown in 
the sketch, or if these points are not available for this 
purpose, small tapped holes (B.A. thread) should be 


provided at convenient points in the connecting strips or 


bus bars, as the case may be. 


The D. P. Battery Co., Ltd., of Bakewell, have recently 
received an order for a storage battery of 50 cells for Dundee 
University College from Messrs. Steinthal & Boydell, Ltd., of 
Manchester and Bradford. who are supplying the whole of the 
electrical equipment of the college. | 

The Simplex Conduits, Ltd., are now supplying high voltage 
lamps, suitable for burning direct on circuits from 200-250 volts 
of 25 c.p. The price of these new lamps will be 4s., and delivery 
can be effected in about a week from now. 
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DIMENSIONS OF SINGLE-PHASE CORE AND 
SHELL TRANSFORMERS, WITH COPPER 
AND IRON CIRCUITS OF UNIFORM REC- 
TANGULAR CROSS-SECTION.* 


By A. R. Low, A. M. INST. E. E. 
SECTION 1. 
Symbols uscd. 


——— 222 m — Se 


P. - (input and output). 

p. = Iron loss as percentage of Pe. 

p. = Copper loss as percentage of Po. 

„ = Iron space factor. 

|, = Copper space factor. 

d, = Flux density in lines x 10^* per em.“ е) average 
value i Cam 

d, = Current density in ampere lines per mm.” (average 


value). 


w, = Watts per kg. iron loss (average value). 
10. = Watts per kg. copper loss (average value). 
N = Frequency in cycles per second. 


2 = Window height 


pe metres. 
u = Depth of laminations 


|, = Price of iron in £ per kg. 

1 = Price of copper in £ per kg. 

p = Window width. | 
C iath For a core transformer, the 

„„ ‚+ dimensions being in deci- 


uruzi-- m т 


If we make the substitution E: yorum 1 т) through- | 


out, the results obtained apply where— 
s = Core width .. е . 
у = Window width — .. t 
2 = Depth of laminations | For a shell transformer. 
u = Window height 


Further— 
N 
= ll f. i d, ы 
9. = 2. 1; T. f. 20. 
9. = 2.8. 9. f . w.. 
К, = 2.7, 7. fela 
k, = 2.8, 9. /. 
4 F“ =" баг“ 
4 h- 
aa 
а —710.h pi 
PEEL 
: 10.h.p 
„ 1 
mM UR 
ea 
nh ==- 
с; 
m amen 
i 2 
M m 
a 
Гер b 
M” = -m" 
a 
E M +M” 
5 
I? — a с“ 
b a 


The transformation is employed 
г = а 2 = а 


SECTION 2. : 
The following expressions may be written down :— 


Effective iron cross-section .. — fi yu dm-". 

Mean iron circult a .. = 2 (T ＋2 ＋ mn. y) dm. 

Volume of iron = 9.f,.y.u (T ＋ n y) din.’. 
= 2 


2.7, 7. /.. y u. (x2 m y) 


Weight of tron 
kgms. 


* Paper read Lefore the Institution of Electrical Engineers. 
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Total iron loss 
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— 
(2.7, T.f 16, ). J. u. (E +2 + 
m у) жїз. 

9... u. (T pz +m y) watts. 


on 
DO wu 


Effective copper cross-section = f.. 2. 2 dm.*. 


.-2( y+u du) dnn. 


Mean copper circuit .. 


Volume of copper 


E BD Re: (v +u uM 


W e oht f -— 9.8 9.) о «А. * . y | ц | g 
t e oss . — 9.8 9.) W T. Z. i l u | | W t 


= nar) watts. 


The iron and copper losses are thus expressed in terms of 
the weight in kilograms multiplied by the watts per kilogram. 
The losses may also be expressed as percentages of Pe. 

Iron loss = PE] rat 
088 100 000 P, watts. | 
= 10 Pi P.: 

Equating this to the former expression—- 

| 10 p, P, = gi. J. u. (т ＋ 2 pwy) . . . .) 
and in exactly the same way— 

10 р, B, = 9.2.2. (У TU = 2 
p о 9 (y T + n”) © fü so vw (2) 


The total flux carried by the core is— 
f,.y.u.d;.10%. | 
The total current carried by the coils is— 
f.x.2.d,..10*. 

Since the total power—that is, the sum of the input and 
output—is the total current multiplied by the total flux 
with which it is interlinked, an expression for P, may be 
written down— 


Р, = 2 4, 4. 50. A J led. dar hien il io. 10-5107, 


STE kilovolt-amperes . . . . (3) 


SECTION 3. 
Using the values of a, b, and c* (1) becomes 


d. J u. (T +2 +My) = T. . 2. u (4) 
(2) becomes 


b. 1. 2. (y + u + = = F. /. 2. 1 е е . * е (5) 
(3) becomes— 
c | 
L.Y.2.U т = е . . LÀ Ф e. е e . (6) 
m 


After some reduction (4), (5) may be written in the form— 
zu my s wx xe x XD 
г — а 
| b(z + т" у) 
и = ut WI. 
Multiplying (7) by (8) and using (6)— 
cA a bh (T +m y) (= +m" y) 


— 


m” xy "(x—a)(y — b) Е 


That 1s— 


xy (x +m y)(z +m” у) sl pesi (y—b). (9) 


ab 
SECTION 4. 
The system of equations— 
а(х +m’ y) 
% жет go 0 


ВЕ) 2... .... (8 


2 


zy +m y) +m y) = % — 4 (0—0) (9) 


gives the fundamental relations between the dimensions of a 
transformer when all the other elements of des'gn are kept 
constant. 

This assumption may be justified by supposing that a 
fairly close design has been already obtained by s.ide-ruce 
work, and that for the range between this design end the 
best dimensions the variations in densities and space factors 
is negligibly small. 
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It is seen from the svstem that there are three 
relations between four variables, and that there is, therefore, 
a one-fold infinity of values of x y z u, satisfying the system. 

In fact, any values of z and y satisfving (9) when sub- 
stituted in (7) and (8) give values of z and u, and the values 
of x y z and u so obtained give the dimensions of a trans- 
former satisfying the data of design. 


SECTION 5. 
The general form of the curve is shown in Fig. 1.* 
Now, it is clear that г yz and u must be real and positive, 
hence from equations (5), (6) we must have— 
r>a 


y> 6. 


It is seen from Fig. 1 that the oval branch lying beyond 
the straight lines т = a, у = b is the only branch leading 


to positive values of z y z and u. 
It is, therefore, necessary only to consider the variation 


of the oval branch. 


SECTION 6. 
Let the ratio of p, to p. be kept constant. 
] 1 
It follows that p, & p, о 26 s 
Y 
ч. 
© 
в 
б 
0 
Fic. 1. 


It is found that as p. increases the oval swells until it 
coincides with the straight lines £ = о, y = o and the straight 
line at infinity, and as p, decreases the oval shrinks until for 
definite values of p,, p. and the corresponding values of a 
and b it becomes a point. 

No oval cuts any other oval, hence from geometrical con- 
siderations the point is a conjugate point. 

This point gives unique values of z and y, from which 
unique values of 2 and м are derived by equations (7) and (8) 
taking the corresponding values of a and b. 

For smaller values of p,, p, the oval branch disappears. 

The values of z y at the conjugate point and the derived 
values of z u constitute a unique solution of the transformer 
dimensions for the given ratio p, : р, and for minimum values 
of p, and p.. 


SECTION 7. 

Let now the ratio p, to p. vary continuously, the conjugate 
point also moves continuously, tracing out a locus of con- 
jugate points. 

Finally it rises to be determined what. point on this locus 
corresponds to the transformer of least cost and of least 
losses, independently of the ratio of p, to p.. 


* NorE.—Cf. with some interesting quartics with and without oval 
branches discussed in Frost's Curve-Tracing. 
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aE RE E c EE 


— — —— 


Y 


Fic. 2. 


SECTION &. 


The analysis is much simplified by the transformation to 
X Y ZU. 


(7) becomes — 


7 XTM Y (10) 
“KX — 1 
(8) becomes— 
U ON ENMY. (11). 
M" (Y — 1) 


(9) becomes — 
ХҮ(Х+М'Ү)(Х + МҮ) = 12(Х — 1) (Ү — 1). (12) 


_ The quartic (12) may Һе conveniently plotted as the 
intersection of the two families of hyperbolas— 
(X + M’Y)(X + М” Y) = L? sin? i 

and— 

| ХҮзш?т = (X —1) (Y — 1), 
which reduces to— 

(X — sec” 1) (Y sec? i) = sec? i tan? т, 

where i is a variable parameter (see Fig. 2). 


Y| 


Fic. 3. 


ы А : a 
Different values of a give different values of 12(5 = const.) 


corresponding to different ovals (see Fig. 3). 


SECTION 9. 


To find the locus of conjugate points we may rewrite (12) 
dividing by X Ys- | 


V ( XT M- Y)(X4+M’Y)—L? (111. 1 
не "m ( xX y) 
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— . amd: - — 


and the conditions for a singular point— 
dV K TM W exe M -L (-A) O (МИ 
ig = (А + ) + (A+ )— i z 17 yJ = (14) 
dy " Р An 2l lY. 
a= M (X -M^ Y) -M" (X FM Y) L t) =0 (15) 
Add (14) multiplied by X to (15) multiplied bv Y— 


9(X TM WAT M' V- S- +y0- x | 
= 0. 


Using (13) this reduces to— 
((-96-9-36 79-3367 9-* 

After further reduction— 
X —3) (Y —2 — (see Fig. 4) . 


Since the equation is free of L?, M’, and М” it is the locus 
of singular points. 

Hence, noting that the lower branch passes through the 
point R (1, 1) at an angle of 45? with the negative directions 
of the axes, it is seen that only the upper branch satisfies 


the conditions of Section 5— 
r>a 


. (16) 


y > b. 


That is— 
X 1 Y> 1. 


It is clear from physical and geometrical considerations 
that the singular points on the upper branch are conjugate 


points. 
Dr. L. N. G. Filon has furnished an analytical proof, 
which is not printed here. 


Section 10. 
If to (14) multiplied by М + M" we add (15) multiplied 
1 1 
| ý ух №" zwak Eq 
(M—M)X-MY-—X M'Y) = L?! me 5) 
"2 1\) 
(M + M“) EU =) 
after some reduction— 
l2 М+М” l|? 1 M +M” 
(x –) – 2 (x —;) - 1-95) 


„ex ҮЗ 


The intersection of (17) and (16) gives the values of XY 
corresponding to the given values of M M”. 


. (17) 


Section 11. 


Graphical solution of the particular case where M = М” 
Equation (17) now becomes— 
(18) 


ee j 


‚М Xf IY! 
( 2) — * C =) 2 11-м). 


Y 


x 


Fic. 4. 


Curves (16) and (18) are shown in Fig. 4 intersecting 
in four points, P, Q, R, S, of which only P lies on th* 


upper branch of (16). 


To find P without drawing (18), draw the asymptotes— 


1 1 
6 2 = X4M (7з) 


and lay а straight edge across the figure so as to make 
PM = KN, K being the point (1, 9). 


SECTION 12. 


Taking X as the independent variable, Y and M may 
be calculated and tabulated. 

Re-arranging the columns, we get values of X and Y 
tabulated against M. 


I2 might a'so be tabulated, but it is calculable directly 
from X, Y, and M by means of equations (13), (14), (15), 
each of which should give the same value of L? if the 
graphical work or tabulation is accurate. 
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SECTION 13. 
From (13) and (14) by division— 
(X MYNX +MY) x2 ( 1 ) | 
XTM“ Ү+Х-+М"Ү ^ Х 
.. From (10)— 
X+M’Y X[2X + 
a quum У 
(М — M^) ] : 
x 2X FW" Y 
(m — m^) y 
2 Eur So we фо зш wk c (19) 
From (13) and (15) by division— 
(X +M Y)(X + M^ Y) -w(i- ) 
M” (X +MY) TM (X TA Y) = ҮЈ` 
^. From (9)— 


(M ＋ М”) Y]. 


Z 


yp -X +MY Y[M' (X E M" Y)  N"(X + МҮ) 
M'(Y—1) |. M'(X +MY) 
_„ү[,, (М—м» X 
ке гүү. ＋ 2 M= xvj 
Е (m — т”) т | | 
eee Et S a a En y) (20) 


SECTION 14. 


When M’ = M" (19) becomes— 
Z AAN 
„CC 
(20) becomes — 
Uz223Y 
u-2y . . (22) 


Hence we have a complete solution in the particular case 
where M' = M" of the dimensions corresponding to any 
given ratio of the losses. 

Since M' — M” is usually small, the solution obtained bv 
M +M” | 
2 for both M' and M” throughout will 


give an approximate solution of the general case, equations 


putting M = 


(17), (19), (20) enabling us to examine the degree of approxi- 


mation. 


SECTION. 15. 


A comp'ete algebraic solution is also found, in the parti- 
cular case, for the problems of Section 7. 


Taking the problem of finding the most efficient trans- 
former, and putting m’ =m” = m, we may write down the 
total losses— 

= x 
О g,.y.u.(r +2 ＋ т y) +g. ( Tu To 
From (6)— 
4 R? == ryzu — 4 F* = 0, 
using (21), (22). 
Q .-2g,y'(3i 4 m y) +2 «e (a y + " a a a (24) 
Re = zy — К! = 0, 


R —zy—F20. ....,..,.,. 2. . (25) 
The condition that Q is a minimum subject to R = 0 is— 
dQdR dQdR = 


ахз іу d d 
Or— 


2 $ 2 2 
x PE 12g, r y +64.) у(6 my? 4 129.1 7 + 


6g r?) = 0. 
After some reduction— 


x А | 
6 (x Tm y) (65 90 = 0, 
rejecting the solution z + m y = 0— 
I" тд, у, 
13 7007-035 ка ж "ж ^ue ш ш OG 
O 9. vn 
whence by (24)— 
Ө = 29. 32 +my)+(3Bmy Tz), 
and the ratio of iron and copper losses is-— 
3r-4nmy 
smytez 
à quantity whose upper and lower limits are 3 and 1. 
By (25) and (26)— 
11 mg 


it Je 


3 


NEER, AUGUST тз, 


(23) | 
| 
| 


rejecting all negative roots— 
4/ т 
p 7 np 
Je 


| _ 4 9. . . . А s (27) 
dg V m gj s 


z=?2r | 
= ? w 


<| 
| 


SECTION 16. 


If ka К, be substituted for g,, g- in (27), we get the 
dimensions of the cheapest transformer as far as cost of 
active materials go. 

It is eeen at once that the two solutions are the same 


ck 
only if L = 2, and not otherwise. 

This solution is evidently an approximate solution of 
the general case when M' — M" is small. 


SECTION 17. 
It has hitherto been supposed that both copper and 
iron densities are rated up as high as possible, leaving a 
reasonable margin of safety. 


Under these circumstances the assumption is justified 
that the flux and current densities are constant for a 
pretty wide range of dimensions. 


In British practice another case arises where a large 
amount of material is put into a transformer at low den- 
sities to keep down the no-load losses without sacrificing 
regulation. 


If we replace d, and d. by two variables y and v, we may 
varv y and v subject to the condition y x v = constant. 
without altering the output. 
Again, 1f — 
w, —au"(n = 15 to 2), 
w. = В”. 


we may increase the efficiency by Increasing all the linear 
dimensions in the same proportion. 

It has already been established that for anv values of 
y and v we can find unique values of the dimensions which 
give minimum losses in any arbitrary ratio. 

Combining these two methods, it is clear that by varving 
the densities and dimensions we can obtain any values 
for the iron and copper losses for any ratio of y and v. 

The new problem is, what ratio of y and v gives the 


| cheapest transformer while meeting the specified losses. 


The solution leads to abnormally low flux densities. 
The analysis is beyond the scope of the present paper. 


SECTION 18. 


Eram ple. 
(50 Kilovolt-amperes Transformer, 2000,200 Volts.) 
P, = 50:5. 
d, = 1. w, = 2-2 
d: =), w, = 2-2 
fi = 0-9. 
fe = 0-4. 
N = 50. 
50-5 
E us d — 9. 
n 4xIlx 09x04x1x] = 319: 
F = 1:337. 
9. 2 xXx 17 x 0:9 x 2-2 = 30.5. 
q=2 x 89 x 04 x 9.9 = 15-7, 
m = 1-57. m” = 1-27 m = 142. 


Approximate solution — 


Tı = JE x 30:5 
15:7 


x 1:337 = 1-79. 
= - : 1:3: = 035 
2 "2 x05. 055. 


иу = 2-07, 


The losses calculated on the supposition that m^ = m^ 


are by (26)— 


29/12 (3 11 + тд) and 2g; у (3 m yi +71). 
2 x 30-5 x 1.0352 x 6:63 = 430 watts. 
x 30:5 x 1-0357 x 6-12 = 400 watts. 


Iron loss 


Copper loss 


2 
2 


The actual losses for the abave values of ryzu are 


Iron loss 2g? (3 11 +m’ yi) = 440 watts. 


r 
29.712 {З у tus — 415 watts. 


Copper loss 


| . 28r ” Я 
The ratio of actual losses is 27! tmn which here 
0-95, and, 3 my) + TS i 
m 


in general, is not necessarily unity. 


We may test the degree of approximation hy means 
of (19) and (20). 


A second approxination is— 


0:3 x 1-04 
тк |. + 1 0 
22 [1 +0052}. 
_9 [ 0.3 x 172 ME 
u= 2 1 ＋ 2 „ 1.27 „ 335 


= 2 y [1+ 0-061]. 


Hence the dimensions are within 5 or 6 » of the theo- 
retical'y best design, and as we are in the neighbourhood 
of a turning value the total losses will not be out bv more 
than a small quantity of the order of (0-05)? or (0-06)*— 
that is, } or 3%. 


SECTION 19. 
Erample of Graphical Method and Use of the Table. 


P, = 405 
N = 50. 
р. : р. = 1 ‘ 2:5, 
f. T 0:9. 
} = 035. 
d, = 1. w, = 2. д, = 27:6. 
d. = 1. w, = 2:22. 9. = 13 8. 
4 40°5 50 
a eh. ыл мыса Bak: —9 = 
„11 309 5035 .1 «1 50 Bn 
i dos QUE 
110 х O35 «р, p. 
b 9 89 х 222 = 04 
110 «09x p, pe 
З _ 08 x Pp 
b 04 p 
m = 157. т" = 1:27. m = 149. 
An = 0284 
b 
NM = 0:533. 


Approximate Solution 


Drawing the line pair— 


(1) (31) 


and laving off P M = K N as in Fig. 4, we get— 
"U dutem Is Y > 2:7. 
Or, using the table and reading from the bottom, Бу рго- 
portional parts — 
1 8. 
* 3°52, 
Substituting these values of X Y and M in (13), (14), or 
(15) we get— 


” = 2°65, X = 1:71. 


Lt = 935 = 4%. 
| Ьа" 
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Whence in succession— 
95 «15 А 
at = x s 3:2. 
а = 1:34. 
b == = 0268 
pi = = 0:6 per cent. 
p. - 9 = 15 per cent. 
Iron loss = 242 watts. 
Copper loss = 610 watts. 
Again— 
g=aX=1534 «1:7 = 2°28. 
y = bY=0268 х 2:7 = 07295. 
z=2 r = 450. 
u=2y = 1°45. 
Substituting these values in the right-hand side of (1) 
and (2)— 
Iron loss = 2 x 97:6 x0 725? x 7:98 = 230. 
Copper loss = 2 x 138 x 228? x 3:97 = 570. 
There is a discrepancy of 5 or 6% between the two 
evaluations of the losses. 
The ratio required, however, is accurately enough 


attained. 
SECTION 20. 


I am specially indebted to Dr. L. N. G. Filon, to whom 
I owe the method of Sections 9 and 10, and the elegant 
graphical solution of paragraph 11; and mv thanks are 
due to Professor Kapp, without whose encouragement the 
work would at one time have been laid aside. 
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DEATH OF A LAMP TRIMMER. 


Mr. Troutbeck held an inquest at Battersea оп the 
10th inst. with reference to the death of Ernest Lennard, 
а lamp trimmer in the employ of the Battersca Bercugh 
Council, who was reported to have been ‘electrceuted in 
Belingbroke-grove. The evidence showed that d- ceased 
had suilered with heart disease, and on the previous Fr.day 
evening he was engaged at an clectric lamp stardard in 
Bolingbroke-grove when he suddenly ЁН and di d imme. 
diately. It was stated on behalf of the Battersca Council 
that it was almost impossible for a man to receive а shcck. 
Dr. Trevor said death was due to heart fa:lure, and tle 
jury returned a verdict of death from natural causcs. 
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ELECTRICITY IN BRITISH COAL MINES. 
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A digest of H.M. Inspectors of Mines сп сга! mining | 


has been issued as usual by The Colliery Guardian, and it 
contains certain passages trom the official reports that 
directly concern our readers. 

Mr. Arthur H. Stakes, [Inspector for the Midland District, 
says: “ There appears to be a disposition on the part of 
many owners and managers to adopt or extend the use of 
electricity as a motive power. One reason for the tendency 
is no doubt the facility with which the power can be carried 
or transported from place to place, and the expeditious 
erection of the plant. There is economic advantage in this, 
provided that it is well designed with a due regard to the 
question of load, but many plants have been erected with 
very meagre, if any, provision for surplus power, more 
especially those designed for haulage purposes, where little 
consideration has been given to inertia, or the extra power 
required in the first few moments when starting to run 
after standing for a week-end. To those electricians who 
have not yet experienced difficulty with underground 
motors a timely warning may save them disaster and 
disappointment at some future date." A warning which 
must be taken in good part, and due note made of it. Mr. 
J. S. Martin, Inspector for the South-rn District. »lso 
makes a special point of the rapid strides that are being 
made in the adoption of electricity in the mines throughout 
the district in Cornwall, Gloucestershire (Bristel and the 
Forest of Dean), Kent, Monmouthshire and Somersetshire). 
It is used for pumping, underground havlag», and the 
working of about a dozen coal-cutters. Mr. Mariin, however, 
expresses the hope that no attempt will be made to work 
electrically driven coal-cutters at the face of anv of the 
more fiery mines of Monmouthshire, for the werking of 
which his advice would be to erect air-compressors under- 
ground as far in-bve in the intake airway as it may be safe 
to work electrically, and supply compressed air to the 
coal-cutters at the fac». In face of success clsewhere, we 
may well hold these fears as exaggerated. He says that 
electricity has been a disappointment to some peple, 
more especially in Cornwall, but thinks the explanaticn is 
that the parties obtained their generating plant from the 
makers, without having had the scheme gone into by an 
efficient and experienced electrical engineer on their own 
behalf, in order to see whether it was suitable for the 
proposed work, with the resvlt that they have not got the 
necessary power or the work satisfactorily carried out. 

Coming from the general to the particular, we will now 
abstrac* notes relating to accidents in the various districts. 
In the East Scottish district, where there were 126 deaths 
and 524 non-fatal accidents, there were two fatal accidents 
due to el-ctricity. The first accident occurred at Dysart 
Colliery, Fife. A concentric cable, carrying three cores 
37-12 W.G. wires, for a three-phase current. was placed 
in a wooden box or rhone, and the space inside filled with 
bitumen. The box was laid on one side cf the haulage 
roadway. At one part of the roadway water dripped from 
the roof, and in order to protect the box deceascd was 
instructed to lay corrugated iron sheets on top, and to fix 
them by tying. Instead, however, of tying, he drove a nail 
into the box, which passed in through to the cable, and 
reaching one of the box wires caused the ircn sheets to 
become live. His left hand rested on the sheet while he 
drove in the nail, and current passing through his bodv to 
earth, he received a fatal shock. The voltage was 250. 
The second case took place 1n Aitken Collierv, Fife. Elcctric 
lighting wires were taken from main cables, which had 
previously been in use to work a motor, and part of a haulage 
way was lighted. A number of men were making some 
repairs on the roadway when a small stone fell away trom 
the side and threw down the hghting wires. Two of the 
men lifted the wires, and while tying them up temporarily 
one man's b: dv came in contact with a live part, causing 
a fatal sh-ck. An examination afterwards was made, and 
it was found that the wire had been broken, the wires 
] ined together by twisting, and the bare part covered by 
a piece of string. This piece of string was wet and acted 
as a conductor, and it was this part which came in contact 
with deceased's naked body. Evidence could not be 
obtained as to who twisted the wires, but it was quite 


evident the work was done by a novice, in contravention 

of the Electrical Special Rules. A short distance out-bye 

was a switch which was easily accessible, and had it been 
used to cut off the current before interfering with the 

d no accident would have happened. The voltage was 
50. e 

In the West Scotland district, where there were 85 
deaths and 374 non-fatal accidents, there was one man 
supposed to have been killed by an electric shock in Tan- 
nochside No. 3 pit, Lanarkshire, but there seems to be some 
uncertainty as to whether or not he did not die from 
natural causes. A three-cored armoured cable conveying 
an alternating current of electricity of 400 volts to a pump 
is taken down one side of а dook in which the deceased 
acted as chain runner. The signal wire was fixed alongside 
the cable, being separated from it by a distance of 9 in. 
except at one part, where they were about 24 in. apart. 
It appears that the deceased was found dead in a sitting 
position at a point where the dook is 44 ft. wide, with his 
back against the side opposite to that along which the 
cable and the signal wire were suspended about 2 ft. above 
the rails. His attitude was similar to that assumed bv а 
person taking a rest. Several of the miners stated that 
shortly before the body of the deceased was found they 
saw electric sparks at the bench where they worked, 
coming either from the cable or the signal wire where thev 
crossed beneath a wet crown. One of these men stated 
that on touching the signal wire he got a shock, 
another stated that he got а ке sheck from a 
damp screen when passing up through it to look 
for deceased. The only mark on the bcdy of the 
deceased was a slight abrasion on the back of 
one hand, and this the overman stated was caused by his 
moving the arms while trying to restore life, while the dcctor 
emploved by the workmen certified that this was a burn 
caused by electricitv, and that the death was due to an 
electric shock. No defect could afterwards be found in the 
cable or connections, nor could it be ascertained what could 
have made the signal wire live. Mr. Nelson, after com- 
mencing his duties as electrical inspectcr of mines, made a 
careful examination of the plant, but could not ascertain 
how the deceased got an electric shcck. There was one non- 
fatal accident from an electric shock which was not reported, 
as should have been done, and this took place in Home Farm 
Colliery, Lanarkshire. A brusher was handling the trailing 
cable of a coal-cutting machine, and while doing so got a 
shock which was caused by the insulation having worn off. 
There is à tendency among some officials to disregard the 
regulations which are so necessary to prevent shecks frem 
cables with defective insulation, and it is not unusual to 
see cables below ground placed in positions that invite 
the destruction of insulating material. 

In the Newcas‘le district, where 42 electrically driven 
coal-cutting machines are used, there were no elcctrical 
accidents. 

In the Durham district, where there were 104 deaths 
and 570 persons injured, there was only one accident, and 
that non-fatal, from electricity underground. A coal. 
cutting machine man received a shock when switching the 
current on to a coal-cutter. The explanation appeared to 
be that the man, in starting the machine, did not put the 
switch right over; an arc was formed and it burned out 
the insulating material, thus causing the machine to be 
alive. 

In the Yorkshire and Lincolnshire district, where 111 
electrically driven coal-cutting machines were in use, no 
accident attributable to electricity occurred. The same 
satisfactory result was reported from Manchester and 
Ireland, where 16 electric coal-cutters are used. 

In the Liverpool and North Wales district, where there 
were 155 deaths and 300 persons injured, one workman 
was killed bv an electric shcck of 500 volts at the Bispham 
Hall Colliery, near Wigan. Mr. Ram, of the Factory 
Department, examined the installation, and gave evidence 
at the inquest. He said he considered it was quite wrong 
to have fuses on switches on the outer conductor in such 
a system as that ; in fact, the rules he was acquainted with 
stric'lv forbade it. It appeared, however, that Mr. Woods 
and Mr. Marsden had somewhat been misled by Rule 9, 
which specified the conditions under the ordinary system, 


THE ELECTRICAL ENGINEER, AUGUST 13, 1909. 


183 


The concentric system was a special system, for which 
special precautions had to be taken. The rules were specially 
drafted tor use of electricity in mines, and were supposed 
to be for people who knew about electrical work: thev 
were not detailed specifications for people who had not 
much knowledge of those things. It was presumed that 
the person who was in charge of that kind of work knew a 
good deal about it, and he thought thet was where the 
trouble had come in in that case. Mr. Woods appeared to 
have been careful in providing a special earth connection 
in addition to the one at the generating station. But one 
of the fuses which they had, ought not to have been there 
at all. If the earth connection had been in order the acci- 
dent would not have happened. Mr. Woods was quite 
right in having that earth connection, but unfortunately 
it was loose and did not act. If there had been no fuse at 
all it would have been quite unnecessary to have another 
earth connection. Then there was another important 
point, if they were to have the concentric aystem in the 
mine at all, it should be concentric throughout. The 
deceased man was travelling up a steep inclined road on 
his way home, on one side of this road the cable was sus- 
pended carrying electricity into the mine, he used the cable 
to help himself along, and, in doing so, touched a part 
which had been damaged in some wav so as to destrov the 
insulation. This damage ought to have been discovered 
and repaired, the earth connection was also out of repair. 
Mr. Hall finds that the electric installations at the mines 
are not carried out so as to ensure the maximum degree of 
safety. In the power house or generating station on the 
surface no expense is spared, and the fittings are generally 
of & high class and the work well done, but this is bv no 
means always the case 17 the distributio? of the current 
undergrou d. Electrical machinery is dumped down into 
motor houses, where the space is so restricted that the 
attendant cannot move about without constantly coming 
into contact with the cables; it is true these cables are 
supposed to be insulated, but this is no excuse for their 
being left hanging loose or fixed in such posi ions that the 
attendant may accidently fall over them or entangle him- 
self among them. A charge made by Mr. Hall is worth 
noting. He savs he has observed that professional elec- 
tricians seem to treat with contempt any suggestion of 
danger from shock; they themselves are aware, of course, 
that sudden death lies hidden under the cotton covering 
of the cables; also in the exposed uninsulated metal work 
of the machines, but thev forget that the class of person 
who are made into attendants in these places cannot and 
do not realise the imminent risk there is, should the cables 
become frayed or worn so as to expose the tiniest bit of 
metal conductor, or should any of the numerous joinings 
of the cables go wrong. Of these latter joinings together of 
cables he found as many as a dozen in a small motor house, 
more than half of which were quite unnecessary. 


In the Midland district, where there were 97 fatal acci- 
dents, and where 91 electrically driven coal-cutters are in 
use, two fatal accidents were caused by electricity. In 
one of these the accident occurred at a small motor used 
for haulage for a deep heading. The onsetter in the heading 
required the tubs pulling up and gave a signal accordingly, 
but failed to get the rope to move. He went up to the 
motor to see the cause, and found deceased lying on the 
floor between the motor and the switchboard. He spoke 
to him but got no reply, and after obtaining assistance 
artificial respiration was tried for over an hour, but he failed 
to recover. There were three incandescent electric lamps 
burning, and the motor house was welllighted. The previous 
motor driver had only left the place a few minutes and 
he declared that the switch and controller were off when 
he left the motor. He met deceased about £0 yards from 
the motor and told him about the signalling battery. Both 
the switch and controller were off when deceascd was 
found. The floor was of wood, but damp, and so were the 
trousers and feet of the deceased, for he had been working 
in a wet place before going to the motor. The installaticn 
was unsatisfactory, for one of the terminals was bare and 
so near the handle of the switch that, unless great care 
was taken, the hand of the person working it was liable to 
come in contact with the live terminal. This was probably 
the explanation of the way deceased received the electric 
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shock. It was an unsuitable switch for a motor in a mine 
because of its liability to give shock to those having to use 
it. The electricity was a continuous current, and about 
550 volts at the motor. In the other case deceased was in 
charge of the hauling arrangements at the junction of two 
roads, and from this junction to the haulage motor the 
signals are given by electricity from a battery in the usual 
form for signalling; running parallel, and for a short 
distance near together were two power cables, taking 
current to a pump some distance from the junction. De- 
ceased was seen to be examining the signal bell, which was 
sparking badly, and a blue flame playing round it. Soon 
afterwards deceased was heard to cry out and, upon some 
workmen going to him, they found the lower bell wire under 
his left arm-pit. The colliery electrician found that part of 
the bell had been burned off, and going further along the 
road way found a place 150 vards away where there ap- 
peared to have been a contact between one of the cables 
and one of the signal wires. The signal wire showed signs 
of contact with a bare place in the power cable, but thev 
were some distance apart. Some repairers were at work a 
few vards below the place where the contact occurred, 
and it is probable that their work had in some way inter- 
fered with the position of the signal wires and the power 
cable, and so brought them temporarily together, causing 
the power current to enter the signal wire, and so pass to 
the bell where deceased was at work^ or it may be that a 
fall of stone or side had pressed them together. It was 
clear that, however caused, the power current had got 
into the signal wire and deceased's examination of the bell 
and wire caused his death. The power cable was carrying 
а continuous current of 500 volts. Four non-fatal electrical 
accidents have occurred during the year. The driver of a 
haulage motor when finishing his dav's work sent a youth 
to draw up a train of tubs, and this youth left the con- 
troller upon the first. contact with the switch in contact 
and the brake on the haulage drum pegged down tight, 
the result being that the resistances heated and were 
burned, and also the side of the motor house, which was 
cut out of the solid coal, caught fire. It was not discovered 
until some time afterwards, when the fire was quickly put 
out. A haulage motor driver was slightly burned on the 
hand, and in explanation stated that when putting the 
switch in with his left hand he got his wrist on the terminal 
of the pole. More probably he was doing his work care- 
lessly, and a flash occurred at the poles of the switch. The 
burn was verv slight. Another haulage motor driver 
received a shock when hauling a train of tubs. The motor 
is fitted with a tramway-type controller, and after the 
accident it was found that the contacts of the controller 
were burned off. It was probably due to carelessness in 
passing the dead stop slot with the controller and going 
on to reverse the load. He had been previously warned by 
the electrician not to do this. In one case the fusing of a 
switch and the burning of the motor driver's hand occurred 
at a motor used for driving a screening plant. It was 
probably due either to putting in the switch, which is the 
first duty, and the contrcller at the same time, or the 
controller was on at the same time he put the switch in. 
A colliery mechanic was holding a portable electric light 
while some fitters were at work repairing a pump. He fell 
and broke the lamp, receiving a shock from the projecting 
wires being in contact with the lamp holder. A driver 
was taking two empty tubs with a pony into a working 
place, when he found that a piece of roof had fallen and 
broken down the electric cable, taking power to the coal- 
cutters. The ponv's gear caught in the cable, and in pulling 
to get free the gears abraded the covering and bared the 
wire. The continuous current of 350 volts passed into the 
gears and through the pony, killing it befcre the current 
could be cut oft. The driver, a youth of good age, got into 
the first tub to escape, and placing his hand on the draw- 
bar of the tub he got a shock. He then got over into the 
second tub and received another shock from the draw-bui, 
and he then fell over the end of the tub into the roadway. 
A workman going down the roadway to see what was the 
matter received a shcck by stepping on a rail, but both 
persons received little injury. At the time of the accident 
the coal-cutter was standing, which may probably explain 
why the fuse did not at orce blow out. The pony passed 
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sufficient current through its body to kill it, but not suffi- 
cient to blow out the fuse (100 amperes). 

In the Stafford district, where 111 men were killed and 
423 injured, no fatal and only one non-fatal accident from 
electricity was reported. At New Haden Colliery (North 
Staffordshire), on December 4, a loader foolishly ran his 
hand along one of the cables of a three-phase installation 
and, at a point where the installation was defective, received 
a slight shock. 

In the Cardiff district, out of a total of 134 deaths and 
597 persons injured, there were two accidents during the 
vear through the uce of electricity, by which one life was 
lost and one person injured sligh'lv. The fatal accident 
occurred at Ferndale No. 1 Colliery on August 27. It 
occurred at a haulage plant on the main level. The plant 
consists of a 200 b.h.p. motor of the slip-ring pattern with 
enclosed slip-rings, which works a pair of main and tail 
rope drums. The voltage was 2,200, and the amperage ran 
up to 50. On August 26 arcing was noticed at the point 
where one of the three cables was attached to the stator 
coils of the motor, and the ele.trician who had charge of the 
haulage engines wrote a note to deceased telling him to re- 
make the joint during the night shift. Deceased and 
another electrician went to do so at 8 p.m. He put out the 
switch and laid everything dead, opened and re-made the 
joint by soldering it. It was then covered with insulating 
material called sterling tape. The motor was worked soon 
after in deceased’s presence, and no arcing was observed. 
About 2.30 a.m. he returned to the motor room. He saw 
the motor was idle, with the controller on the “ off,” and 
he, without knocking out the switch, which he passed, went 
and sat on the iron bedplate, and put his hand cn the joint 
to see if it was cold, and received a severe shock. Artificial 
respiration was resorted to, and continued after the arrival 
of the medical man for three hours without success. In the 
three-phase svstem only two cables are laid dead by 
putting the controller in the “off” position; the third 
remains alive. This fact deceased appears to have forgotten 
or he may have thought the insulation he had put on the 
joint was sufficient protection. He should have thrown out 
the switch before going to the joint. The motor was properly 
earthed, and an automatic switch was provided by which 
the current could be cut off the motor. About 1,400 volts 
passed through him. On April 29 at Penallta Colliery, a 
fuse on the high-pressure side of a transformer in a l:dge 
room blew out, and the lights at the sinking pit bottom 
went out. Instead of sending for the electrician as he had 
been instructed, the leading sinker tried. to renew the fuse 
and in doing so caused an arc which burned his face elightlv. 
The electrician on being sent for found that the current had 
not been switched off. It was fortunate he had india-rubber 
gloves on, and that he was standing on a rubber mat. The 
voltage was 3,000. 

In the Swansea district one fatal accident occurred which 
resulted in the deaths of 3 workmen. It took place at 5.10 
a.m. on September 30, at Glyncorrwg Pits, Blaengwvnfi 
belonging to Messrs. Glyncorrwg Colliery Co., Ltd. Gelignite 
electrically fired was the explosive adopted. Five hcles had 
been bored, three in the left side, one in the centre of the 
heading near the floor, and one in the centre near the roof. 
It was decided first to charge and fire the hole near the 
floor. Eight pellets of gelignite were placed in it and clay 
stemming was used. The shot was fired electrically, and 
according to the report heard, apparently did роса work; 
but upon subsequent examination it was found that the 
shot had partialy blown out, and only a small portion of 
the ground at the mouth of the hole was shot away. The 
leader resolved after clearing out the hole to recharge 1t ; 
a further charge of gelignite was inserted, and as the work 
of stemming was approaching completion, the explosive 
fired while the men were engaged at the hole. One of the 
men, who subsequently died, described the precess of 
throwing a bucket full of water into the shot-hele, thus 
pointing to the probability of a part of the explosive 
remaining in the hole as hot residue. He could not, however, 
say what was actually being done at the moment of explo- 
sion. It does not seem possible with the available informa- 
tion to say with any degree of certaintv, what caused the 
accident; nor is it known what degree of mere heat would 
cause the detonator to explode. If there was anything left 
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smouldering in the h.:le it might ignite the explosive, and 
result in the explosion. Possibly a jerk of the wires might 
ignite the detonator. 

In the Southern district, where there were 93 men killed 
and 277 injured, on^ accident, with 1 death, occurred from 
the use of electricity at Bargoed СоШегу. The deceased 
was an electrician, and was called to the underground 
haulag engine owing to a defect. Не was in the act of 
examining the ecntrellor for the thi-d time for a latent 
defect, which was afterwards found by testing, when. in 
some accidental manner, he made contact, and got a current 
of 3,000 h.p. through him, which had not been cut off as 
was done on each previous occasion of taking out the 
controller, and which he no doubt expected the lad in 
charge of the engine had done. 


AMERICAN NOTES. 


[From Our Own CORRESPONDENT. ] 
NEW YORK. 

The Post Office Department are well satisfied with their 
experimental use of electric mail wagons in a section of the 
borough of Manhattan, New York Citv. There are 14 such 
wagons, supplied by the Motor Delivery Co. They vary in size, 
two having a carrying capacity of 4,500 lb., two of 2,590 lb., 
and eight of 1,300 jb. It is found that the service is considerably 
hastened, and the experiment is to be extended. 

The Ohio Electric Light Association has been sitting in Con- 
vention. Among other subjects discussed was the advisability 
of grouping small towns together to be served with light and 
power from one central station. There has been too great a 
multiplication of generating stations, with the result that many 
are in far from a flourishing condition. In a good many cases, 
companies have sprung up which do not own any plant, but 
contract to light a town and supply the citizens with power. 
These companies buy the power in bulk from a generating 
station, find the capital for all mains and fittings, and make a 
profit over the deal. But «mall stations cannot afford to supply 
bulk electricity at a low enough figure to pay them and leave 
a margin to the retail concerns. Hence the cry for grouping. 

Commissioner of Wires, J. E. Coles, of Boston, reports that 
the streets of the City are fast being cleared of overhead wires. 
Within the past 15 years 57,000,000 ft. of overhead wires have 
been placed underground ; this was mostly by franchise com- 
panies, the Commissioners of Wires only being responsible for 
less than one-fifth of the total. The cables used vary from two- 
conductor messenger and fire-alarm lines to 200-conductor tele- 
graph and 600-pair telephone cables, and from No. 8 lighting 
cable to 2.000,000 circ. mil rubber-covered feeders for railway 
service. There are about 1,572.100 ft. of conduit installed in 
Boston, with 9,885,000 ft. of single duct, 12.800,000 ft. of cable, 
7,143 manhole:, 15,862 services, 620 Edison distribution boxes, 
and about 600,000 ft. of Edison three-wire tube. The largest 
amount of underground work carried out during the past year 
was by the Boston Ediscn Co.. with its 17,936 ft. of conduit, 
carrying 223,776 ft. of cable. The Boston Elevated Railway Co. 
installed 14,977 ft. of conduit, or 73,862 ft. of cable, and the New 
England Telephone and Telegraph Co., 2,860 conduit ft., with 
77,409 ft. of cable. The various companies using underground 
service installed 747 new services in the year, a gain of 43 com- 
pared with the previous year. 

The twin tunnel tubes of the Hudscn and Manhattan Railroad 
Co., running between the Hudson Terminal-buildings, New York, 
and the Pennsylvania Railroad Station, Jersey City, and is work- 
ing smoothly. А sulstation has been installed under the New 
York terminal, and here the high-tension alternating current is 
converted into 625-volt current for the railway circuits and to 
240 volts for the lighting circuits in the buildings. There are at 
present two 1,500-kw. Gencral Electric rotary converters for 
railway load and four 750-kw. rotaries for lighting load, but pro- 
vision is made for two additional 1,500-kw. units, giving the 
substation an ultimate output of 9.060 kw. Each of the railway 
units has a separate set of three 750-kw., air-cooled transformers, 
taking 25,000 25-cycle current and delivering 390-volt current 
at the secondaries. The rotaries deliver 625-volt, direct current 
to the third.rail feeders. Each of the four lighting vnits is sup- 
plied from three air-cooled transformers. Cooling air for the 
transformers is supplied by motor-driven fans taking air frcm 
an intake running from the roof. 

The Boston and Maine Railroad Co. have acquired hydro- 
electric installation privileges on the Penrigewasset River. They 
require electrical power to operate their extensive workshops, 
and also certain trolley lines. 

A bulletin just issued by the Joint Committee on Conserva- 
tion gives some interesting figures. It shows that the United 
States has 5,250,000 h.p. in water-power in use. The undeveloped 
water-power controlled by the National Government aggregates 
only 1,400,000 h.p. 
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MINING AND ELECTRICITY. 


——— 


When we consider the relative conditions of coal mining 
in Great Britain and the United States we at once see the 
enormous future for electricity below ground. After over 
fifty years' experience we have only some 2,000 cutting 
machines in use. If we take the latest full statistics we find 
that in 1907 we had 1,493 machines in use, as against 
10,212 m America in 1906, yet our mining population was 
1,059,000, as against their 940,000. Our machines gave an 
average output of 8,630 tons per machine, their's 11,638. 
It is true that all these machines are not worked by elec- 
tricity, compressed air being a serious competitor. Accord- 
ing to Mr. R. D. Bain, Chief Inspector of Mines for the 
Durham District, there are now 175 coal cutting machines 
at work, showing an increase of 23 over the previous year. 
Both electricity and compressed air are used, a preference 
being shown for the latter, owing, it is said, to the fact that 
it iseasy to handle and assists ventilation. But this plea 
of assisting ventilation, of course, demonstrates a weak 
point, that is to say, a serious wastage of power.. The claim 
that compressed air is less liable to produce accidents in 
fiery mines than electricity, merely proves that all due 
precautions in the latter case are not taken. We have 
already pointed out that in Australia the use of electricity 
and immunity from accidents appear to go together, and 
in this connection the New South Wales mining report on 
electricity in coal mines, and especially the regulations as 
to its use, published in another column, will afford in- 
teresting reading. So too will the abstracts from H. M. 
Inspectors of Mines reports on accidents in British 
Coal Mines. As_ regards 


efficiency small bore tubing and high pressure are necessary. 


compressed air, to secure 
Where the tubes are increased in size there is less chance of 
accident from bursts, less loss from leakage, but also a 
great fall in efficiency. — It is probably this tendency 
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to play for safety that accounts for much of the lower 
output per machine with us as compared with America. 
On the Rand, where compressed air is also largely used, for 
cutting machines, large piping is the rule. Under the cir- 
cumstances, electricity should have an easy victory, being 
more controllable, and with proper insulation really far 
safer and more economical. As regards the relative advan- 
tage of machine over hand mining there can be no doubt. 
Not only is the output greater, but there is less need for 
blasting, the coal won 15 firmer and has a better face, and 
there is less waste. With the shorter hours of work there is 
sure to be a considerable increase in the adoption of coal- 
cutters, and the electrical industry should benefit thereby. 
But, if this benefit is to be reaped to the full extent, we 
must improve upon present-day practice. Given a close 
study of the conditions as touching upon electricity chiefly 
in connection with fiery mines, the coal mines should offer 
a splendid field for enterprise. 


If we consider electricity in its wider application to 
mining, there can be no doubt that it leads to efficiency and 
economy. Indeed, this question of cheapening of power, 
which is of such importance to mining operations,— 
frequently a small economy meaning all the difference 
between profit and loss—is troubling the labour world of 
the Rand. There the attitude taken up by Mr. P. Whiteside, 
M.L.A., and representatives of the South African Drivers’ 
and Firemen’s Association, is that the adoption of elec- 
tricity for winding and cutting machinery will displace 
white labour. There were 2,539 steam engines in the 
Transvaal last year, entailing not only the employment of 
white drivers, but also chief firemen, boilersmiths, fitters: 
turners, and so on. It is argued that these, and also the men 
engaged in connection with the air compressors, would be 
displaced. The increase of output also gives ground for 
alarm. Yet Mr. Whiteside acknowledged before the Power 
Commission that cheap power meant prosperity for the 
industry. It, indeed, means that mines with low grade ores, 
or hampered in other ways, need not be closed down. 
Although for a time there may be displacement of labour, 
increased output and prosperity can only lead to increase 
of employment. This will be found to be the case on the 
Rand, where certainly skilled men will have to be employed 
in attending not only to electricity generation, but to its 
local application in every mine. It is certain that for 
winding purposes electricity is assured an early and easy 
victory on the Rand. Another direction in which it seems 
called upon to render a smaller but sufficiently important 
service, is in the provision of electric furnaces underground 
for the sharpening of drills. At present all drills, to the 
number of over 300,000 daily, have to be hauled to the 
surface, at an estimated cost of 4d. each, to be sharpened 
in the coal furnaces above ground. But electric furnaces, 
giving off no sulphur or smoke, could be placed under- 
ground, and thus much time and the cost of hoisting saved. 
This is an aspect of the question that will apply to mining 
in other colonies as well as at home, so the electric furnace 
for tool repairing is deserving of attention, as are other 
smaller details. For the present the main problem is how 
to secure safety under the most trying conditions, then the 
economy and other advantages of electricity in mining will 
be patent to mine owners and to miners, 
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PETROL ELECTRIC DRIVING.* 
BY MR. F. M. GREEN, A. M. Inst. C. E. 
(Of the Daimler Motor Co.) 


The “ auto-mixte " system, the author stated, cons'sta 
of a petrol engine, mounted on the crankshaft on which 
was the armature of a machine which we should call a 
dyna-motor—a machine which worked either as a dynamo 
or а motor—and the functions of this dvnamotor was to 
supply extra torque to the back axle if it was needed. For 
that purpose a small accumulator was fitted, which was 
kept more or less constantly charged by the surplus power 
of the engine, and which was also very useful for braking 
and other purposes. When the dynamotor was driven at 
а certain rate of speed it pushed back the current from the 
accumulator, and consequently they got a back electro 
motive force. As the speed got greater and greater, the 
back electro motive force exactly balanced the current 
that was flowing from the accumulator, and this point 
might be termed the critical speed when there was no 
current flowing at all either way. If this speed was exceeded, 
the back electro motive force would become greater than 
the current from the dynamotor, which would then work 
as a dynamo and pump current back into the accumulator 
which became charged. 

Directly the engine slowed down through any resistance, 
such as the mounting of a hill, it ceased to push the current 
back, and consequently the current from the accumulator 
flowed into the dvnamotor which acted as a motor. The 
control was obtained alone by varying the magnetic field, 
and it was not necessary to have any elaborate arrange- 
ment of switches on the main current; the speed regula- 
tion was obtained simply by altering the strength of the 
field. For each notch of the control 1t followed that there 
was а certain critical speed when the accumulator neither 
charged nor discharged. If this was exceeded, it pumped 
the current back into the accumulator; if it went slower, 
current was taken from the accumulator. In practice, they 
got a variation of speed of about five to one. The stronger 
the magnetic field, the slower the motor ran normally. lf 
they came to a steep hill, they strengthened the field; 
when they came down hill or on the level the machine 
automatically adjusted itself, and started to charge the 
accumulator. So that it should not overcharge, there was 
а simple device on the carburetter, which consisted of a 
solenoid connected up to a butterfly throttle, and when 
the charging current exceeded a certain limit, the solenoid 
acted and shut off the throttle, thus acting as a governor. 
The clutch could be, of course, any sort of a friction clutch, 
but as they had any amount of electrical current, they 
used a dry plate clutch with a single plate operated magneti- 
cally. There was on the crankshaft a magnet which was 
energised by the main current, and when the current was 
switched on it dragged a floating plate to 1t, and conse- 
quently the clutch action was obtained. More than double 
the usual starting torque could be obtained by using the 
accumulator to assist. With the petrol motor and accumu- 
lator powers combined, it could surmount a gradient of 
l in 12 at the legal speed limit. The engine could not race, 
and it was self-starting. In case the petrol ran out, it was 
possible to run 3 miles on the accumulators alone. 


NEW CATALOGUES. 


Messrs. Siemens Brothers & Co. have just issued the following 
publications: Leaflet No. 506 V, “ Applications of Electricity 
to Medicine and Surgery.” ; June Supplement to Catalogue 
No. 506, describing our clinieal recording thermometer ; July 
Supplement to Catalogue No. 506, relating to radium, radio- 
active salts, etc. ; and Reprint No. 509 A, describing the Siemens 
electric motor horn for motor cars. All of these are illustrated. 

Messrs. Neville, Kaye & Co., Ltd., have issued an illustrated 
pamphlet describing their electric lifts, light cranes, and overhead 
railways. 

Мг. G. Braulik has brought out a prize list of his Eclipse "' 
metallic filament lamps, which gives useful information in a 
handy form. 

The Simplex Conduits’ Installation News for August 
contains some excellent short articles, likely to interest cus- 
tomers. 


* Abstract of paper read before the Coveutry Branch of the Institution 
of Automobile Engineers. 


THE APPLICATION OF ELECTRIC MOTORS TO 
INDUSTRIAL SERVICE.* 


BY E. B. PARSONS. 


The application of motors to industrial service has 
become such a broad one and has been so interwoven 
with our everyday life, that it deserves more than ordinary 
consideration. Twenty years ago an electric motor was 
comparatively unknown in our industrial life; in fact, 
was a scientific toy only, whose latent possibilities were 
barely dreamed of. Shunt wound direct-current motors in 
small capacities and high speeds were just then being 
exploited by a few small manufacturers, and their applic- 
ability to such service as machine tool drive or other 
special or direct connected service was scouted (if con- 
sidered at all) as impossible of attainment. The series 
direct-current motor was then used for shop service, 
though its characteristics were such that its application 
was necessarily limited to small sizes and constant, or 
nearly constant, load conditions. There existed in Oak- 
land about that time a so-called commercial circuit suppl v- 
ing current to several motors of this tvpe. The develop- 
ment of the constant potential direct current generator 
permitted the use of constant speed constant potential 
direct current motors, the first of which were of the straight 
shunt wound type. 

The next step in development was the Sprague com- 
pound wound or differential direct current motor. With 
the bridging out of this tvpe came the first real under- 
standing of speed control of direct current motors. These 
motors were designed particulary for what were then con- 
sidered the extreme conditions of constant speed work ; 
one, the straight compound motor to take care of variable 
loads, such as hoists, industrial elevators, etc. ; another 
the so-cailed differential, to take care of such work as 
required constantspeed where great or sudden variations, 
in load were not likely to occur; and third, ordinary con- 
stant speed work where great variations in load did not 
occur and very close regulation in speed was not requisite, 

Up to 1895 practically all motors on the market were of 
the direct current type, following generally the lines laid 
down ten years preceding. | 

During the period from 1885 to 1895, the series direct 
current railway motor was exploited and developed to a 
high point of efficiency, being finally brought to a standard 
of 500 volts, all series wound. As our discussion apper- 
tains more to industrial than to railway service, I will not 
attempt to follow the development of railway motors more 
than to say that the lines laid down twenty vears ago have 
been followed verv closely, the series motor, whether 
direct current or alternating current, having demonstrated 
Its superiority for this class of work. | 

In the early days of motor drive, it was only considered 
possible to belt from motor to driven machine, direct 
coupling being out of the question on account of the high 
speeds which were the rule in motor designs. Naturally, 
at that time, there was not very much call for variable 
speed motors; cone pulleys and other mechanical speed- 
changing devices taking care of such cases. 

With the development of the induction motor, however, 
there came a wonderful change over our entire industrial 
purview. Theretofore, it was possible to utilise motors in 
ordinary industrial work only within a decidedly restricted 
area. This was due to the impractibility of transmitting 
any appreciable amount of power over great distances by 
the use of direct current. The alternating current motor 
opened an apparently unlimited field for such work, bring- 
ing forth the high voltage transmission line, the rotary 
converter, and the motor generator set, which latter 
devices permitted the upbuilding of direct current power 
centres, practically without restriction. 

Another benefit of the induction motor, which has 
become so common as to go unnoted, has been the up- 
building of a very large number of industrial enterprises, 
such as small shoe-repairing shops, machine shops, wood- 
working shops, and a multitude of kindred enterprises 
which would not exist were it not for the small motor and 
the centra] station. 


* Paper read at Westinghouse Motor Dealers’ Convention, San Francisco 
June lat, 1909. 
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It should not be inferred from the foregoing that onl 
induction motors can be, or are, used for such work, fot 
the direct current and alternating current motors have 
kept pace with each other in development, each in its 
respective field. 

This brings us to the question—what is the field for 
direct current motors—what for alternating current motors ? 
If direct current, shunt, compound or series ? If alternating 
current, constant or variable speed; squirrel cage, or 
wound, secondary, or series ? And with these comes the 
very important question of method of control. 

Al these questions are as a rule difficult of solution, 
though the general characteristics, t.e., alternating or direct 
current are usually solved bv the available current supply. 
Each individual case requires careful study from both an 
engineering and à commercial viewpoint. 

First: considering direct current application, we must, 
to get the best result, know whether the work to be done is 
of an intermittent or continuous character, whether the 
speed required is constant or variable. The first question 
will generally determine whether or not the motor must 
be shunt or compound, aud will also have great bearing on 
the capacity and consequent weight, dimensions and cost. 
Manifestly, a motor applied to intermittent load service 
need not be of such large capacity as one designed for con- 
tinuous load service, for the reason that temperature 
determines the size of frame, armature core and armature 
conductors within a wide limit. 

A motor designed for 10 h.p. continuous output can, 
with comparatively slight and inexpensive modifications, 
take care of a 15 h.p. intermittent load, the only material 
difference in design for the latter being a larger commutator 
to take care of the larger current flow. During the period 
of maximum input this motor would tend to excessive 
armature temperature, but as this period is of short dura- 
tion the armature has not sufficient time to reach a. danger- 
ous temperature. During the no load period the armature 
cools off, the resultant temperature curve being well within 
good operating limits. Per contra, with continuous load 
there is no cooling pertod, and the motor cannot be rated 
is high in capacity as in the first instance. 

Hoist and elevator motors, particularly the latter, are 
rated at their commutation limit; motors for continuous 
load service are rated at their temperature limit. 

Again, the character of intermittent work will determine 
whether a motor should be compound or shunt, or of the 
interpole type. Such intermittent load service as recipro- 
cating bed planers, printing presses, etc., should be handled 
by compound wound motors only. The same applies to 
single cylinder reciprocating pump work, air and ammonia 
compressors, ete. This is desirable for three reasons; one, 
commutation; two, effect on driven apparatus; three, 
effect on line conditions. A sudden change in load means a 
change in armature reaction, and consequent change in 
neutral point or point of commutation, i.e., field distortion. 
In a shunt wound motor this is likely under extreme con- 
ditions, to reach such a dangerous point as to cause flashing 
over at the brushes. Compounding tends to prevent this 
distortion by strengthening the field, counteracting arma- 
ture reaction, and thus maintaining the point of commuta- 
tion within reasonable limits. Another beneficial result is a 
tendenev to slow the motor down as the load increases, 
this relieving the driven apparatus of excessive shock, and 
the circuit of such excessive current flow as would be the 
case if the speed were kept constant with consequent 
greater peak load. | 

Another method of taking care of such intermittent 
work is by the interposition or interpoles, which neutralizes 
to a very great degree, armature reaction. Such method of 
correcting commutator troubles is excellent where the 
work is so intermittent that commutation alone governs 
the size of the motor, and is well adapted to variable speed 
work and intermittent service. Intermittent service 
must not be confounded with intermittent load, however ; 
and such motors, i.e., interval, do not give the best results 
where the slowing down of the motor is an advantage such 
an planer work, etc., for the reason that there is a tendency 
to maintain constant speed unless a compound interpole 
motor is used. This latter tvpe seems undesirable because 


| the functions of compounding апа interpoles are, so far as 
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commutation is concerned, so nearly alike, that the use of 
both implies unnecessary expense in construction. Ánother 
objection to theshunt wound interpole tvpe for such work 
is that the current in the circuit rises to higher values than 
with the compound motor. Straight shunt wound motors 
should never be applied to the foregoing classes of work, 
for they will sooner or later give trouble. 

For constant load constant speed service, there is no 
better direct current motor than the straight shunt type. 
For hoist service, either the compound or series type should 
be used. Where the load is picked up and carried at a 
constant speed after attaining a fixed point, the compound 
motor must be used, the shunt winding on this tvpe being 
necessary to hold the speed down to this fixed limit. 

Control of these various types under various conditions 
requires as careful study as the motor itself. For ordinary 
constant speed work the no voltage release starting rheostat, 
which is designed to give the moto full field with maximum 
resistance in the armature circuit at the instant of starting, 
the resistance being cut out step by step until full voltage 
is applied to the armature terminals, gives most excellent 
results. Where excessive load is likelv to be applied to the 
motor, either overload release attachment on the starting 
rheostat or separate automatic circuit breaker should be 
used. Where frequent starting and stopping are required, 
this type of starting device will not give satisfaction. The 
apparatus is not designed for such work. Too much time 
is lost in handling. A drum type of controller is better 
adapted for such work and easier handled. 

These controllers are designed to start under the same 
conditions as the starting and stopping rheostat mentioned 
above, or in some cases, with more than normal field current 
in the shunt windings of the motor and maximum resist- 
ance in the armature circuit. With this latter type, in 
starting, the armature resistance 1s gradually cut out, and 
the resistance later interposed in the shunt field circuit, 
thus weakening the field with resultant increase in speed. 
This method of control is particularly adapted for variable 
speed work, as the shunt field current is relatively small 
and easily handled. Fifty per cent. variation in speed by 
shunt field control alone can be obtained with moderate 
increase in cost over the straight shunt wound type of 
motor, provided full rated output is not required at maxi- 
mum speed. Under such conditions, i. e., full rated output 
at maximum speed, a much larger frame and consequently 
heavier and more costly motor must be used. 

For hoist work the drum or regulating tvpe of control 
is the only practical one for moderate size equipment, ease 
and rapdity of operation being the object of prime 
importance. For elevator or large hoist work and especi- 
ally for electric shovel or dredge work, or other tvpe of 
control now on the market compares with the automatic 
or semi-automatic magnetic switch type. This type of 
control equipped with relays is the most flexible and safest. 
It can be so adjusted that in case of excessive load on the 
motor, the control switches will drop out one by one, 
interposing resistance as they do so, thus reducing the 
speed, even to zero, thus relieving the equipment of undue 
strain and when the overload condition has been overcome, 
again coming into action, cutting out resistance and bring- 
ing the motor up to speed. This system of control is especi- 
ally adapted to distant control; for example, a shovel 
equipment, consisting of swinging, thrust and hoist motors, 
can all be easily handled by one man in the cab just as 
steam equipment is. 

All standard starting and stopping rbeostats now fur- 
nished by the Westinghouse Electric and Manufacturing 
Co. are so designed that the retaining magnet winding must 
be connected directly across the line, t.e., the magnet 
winding is not in series with the shunt field of the motor, 
as used to be the universal practice. These coils are con- 
nected in series with a special bar of high resistance wire, 
which is enclosed in the frame of the resistance itself, so 
that there is no difference in the external appearance of 
the rheostat. There is a distinct advantage in this method 
of construction, in that it makes it possible to design and 
manufacture a line of rheostats, which will take care of a 
wide,range of motors, that is to say, with the older practice 
where the magnet spool was in series with the shunt wind- 
ing of the motor, the resistance_and carrying capacity of 


this spool was necessarily proportioned to the resistance 
and current required for the shunt winding of the motor. 
This would vary in every variation in either speed or 
capacity of the motor, as no two motors of various speeds 
and capacities require exactly the same field current. Om 
the contrary, for starting motors only, it is not essential 
that the armature resistance be exactly proportioned to 
the winding of the armature, hence, it can readily be seen 
that with the later design, that is, with the retaining 
magnet spool connected directly across the line, a greater 
flexibility in interchange of starting rheostats is permissible 
and there is not anywhere nearly as much likelihood of, 
trouble with the rehostat as under the old method. 

Now, a word of explanation and caution with reference 
to direct current motors and controllers. Direct current 
motor windings have been standardized by practically all 
the manufacturers at from 220 to 230 volts and 500 volta. 
The maximum voltage to which these motors should be 
subjected should not exceed 250 to 550 volts, and even at 
those voltages, trouble is likely to arise, due to change in 
magnetic conditions and brush troubles. One of the resulta 
of high voltage is a tendency to bridge the mica segmenta 
in the commutator, and the only remedy appears to be 
grooving out the mica to a depth of approximately ł inch, 
thus depending on air rather than mica insulation. This 
is directly contrary to all of our older practices, as we 
used to consider it most important to keep the mica even 
with the copper, to prevent copper or carbon dust from 
collecting between the segments. 
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LIVE RAIL ON THE MERSEY RAILWAY. 


Mr. A. F. Cotton, deputy coroner for Birkenhead, held an 
inquest on the body of Edward M‘Bride, the ten-year-old son of 
Edward M Bride, a dock labourer, of 10, Field-street, Birkenhead, 
who was electrocuted on the line of the Mersey Railway. 

The Coroner remarked that it was gratifying that it was very 
seldom that occasion arose for holding inquests under such 
circumstances. 

It was stated that in the afternoon Mr. Johnson, stationmaster 

at the Park Station. noticed the boy with two other companions 
on the line of the Mersey Railway near Arthur-street. He sent 
an engine-driver named Thomas Ward down the line to see what 
they were doing, and when Ward got up to them he found the 
boy M‘Bride lying across the rails face downwards with his 
throat on the live rail. Ward went back and obtained a pair of 
rubber gloves, and returning lifted the boy up and carried him 
to the police station. The ambulance was telephoned for, and 
the boy was conveyed to the Borough Hospital, where he was 
received by Dr. Muir, who pronounced life extinct. 
x, The boys had climbed over the fence in Arthur-street, which 
is 8 feet 6 inches in height, with barbed wire running along the 
top. They had gone on to the line to look for lawn tennis balls. 
When in the centre of the rails M‘Bride, who was in his bare feet, 
stepped on to the live rail and immediately fell. 

The Coroner said the railway company seemed to have taken 
adequate precautions to protect their lines, but boys would be 
boys, and he wished to impress upon parents the necessity, of 
warning their children of the dangers of electrified lines. 

The jury returned a verdict of “ Accidental death," expressed 
the opinion that the railway company had sufficiently protected 
their line, and sympathised with the relatives. | 

Allusion was also made to the endeavour made by Ward to 
save the boy's life. Ward was inexperienced with the live rail, 
and his action was all the more praiseworthy. 


LIGHTING A PAGEANT. 


Cardiff may well be pleased with the illumination of the 
grounds at the National Pageant of Wales. It is the most exten- 
sive temporary electric display that has ever taken place in 
Wales or the West of England. The motive power for driving the 
electric generators was a high speed vertical engine, by Messrs. 
Bellis & Morcom, of Birmingham, running at 450 revolutions per 
minute. and driving an 80 kw. shunt-wound dynamo, directly 
coupled to the crank shaft, and generating at a voltage of 110. 
The steam for driving this engine was supplied by a locomotive- 
type boiler at a pressure of 120 to 140lb. per sq. in. There were 
five large searchlights on*the top of the grand-stand of 10,000 
c.p. each, and besides these, several clectric flares were provided 
for lighting the ground near the stand. There were about 2,500 
small incandescent lamps placed in the foliage of the trees and 
in the tents and grand-stand, and in addition to these 16 flare arc 
lamps for lighting the performers' field and the stand. The whole 
of this was supplied by Messrs. J. B. Saunders & Co., of Cardiff. 


ELECTRICITY IN NEW SOUTH WALES COAL 
| | MINES. 


. The annual report of the Department of Mines, New South 
Wales, just to hand, contains the following interesting section 
dealing with electricity in coal mines. The report also states that 
the works of the Electrolytic Refining and Smelting Co. of 
Australia (Ltd), at Port Kembla, for the refining and treatment 
of copper matte, etc., were completed towards the close of the 

ear. These works must undoubtedly prove of very material 
benefit to the copper mining industry, not alone of this State, 
.but the whole Commonwealth. 

As the result of arbitration, the special rules which follow 
became established (May 29) at most of the large collieries where 
electrical installations existed. The proceedings, of which these 
rules were the outcome, were marked by close attention on the 
part of all concerned. Mr. T. Parton was appointed arbitrator on 
behalf of the Department, Mr. D. A. W. Robertson represented 
the mine-owners in that capacity and Mr. H. A. Russell acted as 
umpire. 

SPECIAL RULES FOR THE INSTALLATION AND Ust oF ELECTRICITY. 

The following rules shall be observed, as far as is reasonably 
practicable, in the mine: 

DEFINITIONS. 

The expression “ pressure " means the difference of electrical 
potential between any two conductors through which a supply 
of energy is given, or between any part of either conductor and 
earth, as read by a hot wire or electrostatic volt-meter ; and— 

(a) Where the conditions of the supply are such that the 
pressure at the terminals where the electricity is used 
cannot exceed 250 volts, the supply shall be deemed a 
low-pressure supply. 

(b) Where the conditions of supply are such that the 
pressure at the terminals where the electricity is used 
between any two conductors, or between one conductor 
and earth, may at any time exceed 250 volts, but cannot 
exceed 650 volts, the supply shall be deemed a medium- 
pressure supply. 

(c) Where the conditions of supply are such that the pressure 
at the terminals where the electricity is used, between 
any two conductors, or between one conductor and 
earth, may at any time exceed 650 volts, but cannot 
exceed 3,000 volts, the supply shall be deemed a high- 

ressure supply. 

(d) Where the conditions of supply are such that the 
pressure at the terminals where the electricity is used, 
between any two conductors, or between one conductor 
and earth, may at any time exceed 3,000 volts, the 
supply shall be deemed an extra high-pressure supply. 

The expression the minimum ” signifies the least reasonably 
possible to be attained, by the proper use of the means from 
time to time known and available, so as to secure safety, with 
efficiency. 

The expression 
either— 

(a) Any place, or part of a mine, where General Rule 8, of 
section 47 of the Coal Mines Regulation Act, 1902, 
applies ; or, 

(b) Any place or part of a mine where any quantity, however 
small (capable of being detected by an ordinary safety- 
lamp), of inflammable gas has been given off within the 
previous six months ; or, : 

(c) Any working which is within 20 yards of, or is being 
advanced towards, any locality where it is doubtful 
whether or not there may be an accumulation of 
inflammable gas, or any place in the same district on 
the return airway side of such working. 

GENERAL. 

1. All electrical apparatus and conductors shall be sufficient 
in size and power for the work they may be called upon to do, 
and efficiently covered or safeguarded, and so installed, worked, 
and maintained as to reduce the danger, through accidental 
shock or fire or over-heating, to the minimum, and shall be of 
such construction, and so worked, that the rise in temperature 
caused by ordinary working will not injure the insulating 
materials. 

In any gassy place the covering shall be constructed so that 
there is no danger of firing gas by sparking or flashing which may 
occur during the normal or abnormal working of the apparatus. 

All metallic coverings, armouring of cables, and the frames 
and bed-plates of generators, transformers, and motors other 
than portable motors, shall be efficiently earthed, if the pressure 
at the terminals where the electricity is used exceeds the limits 
of low pressure. 

2. Where a medium-pressure supply is used for power pur- 
poses, or for arc or incandescent lamps in series, the conductors 
which form the connections to the motors, transformers, or 
lamps, or are otherwise used in connection with the supply, shall 
be completely enclosed in strong armouring or metal casing 
efficiently connected with earth ; or they shall be fixed at such 
a distance apart, or in such a manner, that danger from fire or 


“a gassy place " means any place which is 
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shock shall be reduced to the minimum. This rule shall not apply 
to trailing cables, which are dealt with under Rules 34 to 41. 

3. Motors of coal- cutting and other portable machines shall 
not be used at a pressure higher than a medium pressure. 

4. A higher pressure than a medium pressure shall not be used 
underground except for transmission, and shall then be applied 
only to transformers and induction motors in which the whole 
of the high-pressure circuit is оү 

The high-pressure conductors (other than overhead lines above 
ground) which form the connections of such motors or trans- 
formers, or are otherwise used in connection with the supply, 
shall be completely enclosed in a strong armouring or metal 
casing efficiently connected with earth ; or they shall be fixed at 
such a distance apart, or in such a manner, that danger from 
fire or shock shall be reduced to the minimum. 

All high-pressure machines, apparatus, and lines shall be so 
marked by the use of the word Danger at frequent intervals, 
or by red paint properly renewed when necessary, or in some 
other conspicuous manner, as to clearly indicate that they are 
high-pressure. 

or work underground, when furnished with current at a 
pressure higher than medium pressure, a transformer shall not 
be of less normal rating than 10 kws., nor shall a motor be of 
less normal rating than 20 brake h.p. 

5. In any gassy place, a higher pressure than a medium 
pressure shall not be transmitted beyond the inbye ends of the 
main intake airways ; and all motors, transformers, and other 
apparatus, connected with such high-pressure supply, must be 
placed in suitable chambers ventilated by intake air. 

6. A test of the insulation of every complete lighting and 
power circuit, including all machinery, apparatus, and devices, 
forming part of or in connection with such circuit (either col. 
lectively or in parts), shall be taken at least once a month ; and 
& record of such test shall be made and signed by the person 
making the test in a book kept for the purpose. e insulation 
of every such circuit shall be so maintained that the leakage 
current shall not exceed 1-1000th of the maximum supply 
current ; and, in the event of the leakage current exceeding this 
maximum, suitable steps shall be taken at once to localise and 
remedy the leakage. 

7. In every completely insulated circuit, earth or fault detec- 
tors shall be kept connected up in every generating and trans- 
forming station, to show immediately any defect in the insulation 
of the system. These instruments shall be inspected daily by a 
competent person. 

8. Main and distribution switch and fuse boards shall be made 
of incombustible insulating material, such as marble or slate free 
from metallic veins, and be fixed in as dry a situation as prac- 
ticable. 

9. Every sub-circuit shall be protected by a fuse on each pole ; 
except in the case of the earthed middle wire of a 3-wire system, 
in which case the fuses may be on the outers only. Every circuit 
having a current of more than 5 amp. at any pressure up to 125 
volts, or 3 amp. at any pressure above 125 volts, must be pro- 
tected by one of the following alternative methods :— 


(a) By an automatic maximum-current circuit-breaker on 
each pole. | 

(b) By a detachable fuse on each pole, constructed in such 
a manner that it can be removed from a live circuit 
with the minimum risk of shock. | 

(c) By a switch and fuse on each pole. 


10. No repair or cleaning of the live parts of any electrical 
apparatus, except mere wiping or oiling, shall be done when the 
current is on. 

Where the live parts of switches or machines working at à 

ressure exceeding the limits of low pressure, may have to be 
handled for the purpose of adjustment, or for such wiping or 
oiling, gloves, mats, or shoes, of india-rubber or other non- 
conducting material, shall be supplied by the manager and shall 
be used by the attendants. 

]1. Where electricity is used below ground for power or 
lighting purposes, there shall be employed a competent person, 
who shall be subject to the authority of the manager, and, in his 
absence, the under-manager, and shall have charge of all electrical 
machinery and apparatus in or about the mine, and who is in 
these rules called the electrician. 

The electrician or some other competent person shall be on 
duty at the mine when the electrical apparatus or machinery is 
in use. 

Every person appointed to work any electric apparatus shall 
have been instructed in his duty, and be competent for the work 
that he is set to do. 

12. No person other than an authorised person shall enter a 
machine-room or motor-room; and no person shall wilfully 
damage, interfere with, or, without proper authority, remove or 
render useless, any electric line, ог any machine, apparatus, or 
part thereof, used in connection with"the supply or use of,elec- 
tricity. 

13. Fire buckets, filled with clean dry sand, shall be kept in 
electrical machine rooms, ready for immediate use in extinguish- 
ing fires. 
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14. Instructions shall be posted up at the pit-top or mine- 
entrance, and in every generating transforming and motor house, 
containing directions as to the restoration of persons suffering 
from electric shock. All employees working in connection with 
the clectrical apparatus shall be required to acquaint themselves 
with the instructions in question. ¥ 

15. In every mine where electricity is used below ground for 
power or lighting purposes, direct telephonic or other equivalent 
means of communication shall be provided between the surface 
and the shaft bottom or main distributing centre underground. 

16. Within three months after the coming into force of these 
Rules, notice in writing of any existing electric installation must 
be sent to the District Inspector of Collieries. 

17. A plan, of a scale not smaller than 4 chains to 1 in., shall 
be kept at the mine, showing the position of all permanent 
electrical machinery and fixed cables in the mine, and shall be 
corrected as often as may be necessary to keep it as nearly as 
practicable up to date, and never more than three months in 
arrear ; and the Inspector shall be entitled to examine the plan, 
and for official purposes only, to make a copy of every part 
thereof. 

18. Record of Electrical Aceidents. Every personal accident 
occurring in connection with the operation of the electrical 
equipment (including electric shocks and burns) shall be promptly 
reported by the person injured or by some other person on his 
behalf at the office of the mine, and shall be there recorded. 

19. Report of Breakdowns, etc.—In the event of any instance 
occurring of breakdown of, or damage or injury to. any portion 
of the electrical equipment in the mine. or of over-heating, or of 
the appearance of sparks or arcs outside the enclosing casings ; 
or in the event of any portion of the equipment (not being a 
proper part of the electrical circuit) becoming alive ; every such 
occurrence shall be promptly reported in a book, kept at the 
mine for the purpose, and signed by the person making such 
report. 

GENERATING STATIONS AND MacurNE Rooms. 


20. Where the generating station under the control of the 
owner or manager of the mine is not within 400 yards of the 
shaft mouth, or mine entrance, a switch-box or boxes, efficiently 
enclosed and locked. or a locked switch-house, shall be provided 
near the mine entrance, for cutting off the supply of electricity 
to the mine. 

2]. There shall be a passage-way in front of the switch-board 
of not less than 3 ft. in width ; and, if there are any connections 
at the back of the switchboard. the passage-wav, if any. behind 
the switchboard shall not be of less width than 3 ft. clear. This 
space shall not be utilised as a storeroom or a lumber room, or 
obstructed in any manner by resistance frames or meters, or 
otherwise. If space is required for resistance frames, or other 
electrical apparatus behind the board, the passage-way must be 
widened accordinglv. 

No cable shall cross the passage-way at the back of the board 
except below the floor, or at a height of not less than 7 ft. above 
the floor. 

The space at the back of the switchboards shall be properly 
floored, accessible from each end. and, except in the case of low- 
pressure switchboards, shall be kept locked up; but the lock 
must allow of the door being opened from the inside without the 
use of a key. The floor at the back shall be firm and even. 

» 22. Every generator shall be provided with a switch on each 
pole, between the generator and the bus- bars. 

Suitable instruments shall be provided for measuring the 
current and pressure of each generator. 

Every feeder connected to the bus-bars in the generating 
station shall be furnished with an ammeter on the main switch- 
board. 

23. Circuit-breakers must be arranged so that when the 
contact lever opens outwards no danger exists of its striking the 
attendant. If unenclosed fuses are used, they must be placed 
within 2 ft. of the floor, or must be suitably guarded. 

Where the supply is at & pressure exceeding the limits of 
medium pressure, there shall be no live metal work on the front 
of the main 8witchboard within 8 ft. of the floor or platform, and 
the space provided under Rule 21 shall be not less than 4 ft. in 
the clear. Insulating floors or mats shall be provided for switch- 
boards where medium or higher pressure is used. 

24. All terminals and live metal on machines over medium 
pressure above ground, and over low pressure underground, shall, 
where practicable, be protected with insulating covers or with 
metal covers connected to earth. 

25. If the transmission lines from the generating station to 
the shaft or mine entrance are overhead, there shall be lightning 
arresters in connection therewith. 

CABLES. 

26. All conductors inside a mine, except as hereinafter pro- 
vided, shall be continuously covered with insulating material, 
and guarantees shall be obtained from the makers that the 
cables have been subjected to the following tests :— 

(a) A continuously insulated cable must be so, constructed 
that, when a test piece of it has been immersed in water 
for 24 hours, it will, while still immersed, in the case of 


1909. 


EM — — 


2,000 volts for 10 min. between the conductor and the 
water, and between cores if there are more than one 
in the cable. 

(b) If the cable is intended for high or extra high pressure, 
twice the working pressure shall be taken for this test. 

(c) Prior to the immerson, the test piece must have been 
bent six times (three times in one direction and three 
times in the opposite direction) round a cylindrical 
surface not more than 12 times the diameter (or the 
shorter axis, in case the section is not circular) of the 
finished cable. ye 

27. The size of the conductor (except in the case of overhead 
wires upon the surface and leads inside motors) will be deter- 
mined in accordance with the table showing maximum current 
for copper conductors appended to these Rules, column 3 of 
which refers to cables having insulation of Class A, and column 4 
to cables having insulation of Class B, according to the following 
detinitions :— 

(A) A dielectric which is impervious to moisture, and only 
needs mechanical protection (“ dielectric " does not 
include the braiding or taping). 

(B) A dielectric which. to be effective, must be kept per- 
fectly dry, and, therefore, needs to be encased in a 
waterproof sheath, generally of soft metal such as lead, 
drawn closely over the dielectric. 

Below ground. however, column 4 may be applied to cables 
having insulation of Class A, in cases where the atmospheric 
temperature never exceeds 100 Fah. 

For the purpose of applying the table, the current in the 
conductor must be taken as equal to that required for the 
maximum number of motors, or other current-using apparatus, 
that are at any time used simultaneously on the circuit. 

Provided that, in the case of coal cutters, not in a long-wall 
working, 20°, shall be deducted from the normal working 
current. This rule does not apply to trailing cables. 

28. All conductors (except as hereinafter provided) shall in 
every case be maintained completely insulated from earth ; but 
it is permissible to use the concentric system with earthed outer 
conductor, if proper arrangements are made to reduce the danger 
from fire or shock to the minimum : and the neutral point of 
poly phase systems, and the middle-wire of three- wire continuous- 
current systems, may be earthed at onc point. 

29. Unless fixed out of reach of injury, all conductors, other 
than armoured cables, must, in addition to the insulation, be 
protected by a suitable covering. Where lead-covered cable is 
used, the lead shall be earthed, and shall be electrically continuous 
throughout. 

The exposed ends of cables, where they enter the terminals of 
switches, fuses, and other appliances, shall be properly protected 
and finished off, so that moisture cannot creep along the insu- 
lating material within the waterproof sheaths or the insulating 
material, if of an oily nature, leak out of the cable. 

30. All joints must be mechanically and electrically efficient, 
and, where reasonably practicable, must be suitably soldered. 
In any gassy place suitable joint-boxes must be used, and the 
conductors shall be connected by means of metal screw-clamps, 
or connectors ; or some other equally safe construction must be 
adopted. Provided, however, that, in any gassy place where a 
shot may be fired, joints may be soldered by or in the presence of 
a person authorised in that behalf by the manager ; but the same 
precautions in regard to examination and removal of workmen 
as are prescribed by paragraphs (f) and (i) of General Rule 12 
shall he observed in all such cases, and, where the place is dry 
and dusty, the precautions as to watering prescribed by para- 
graph (A) shall also be observed. Wires. other than blasting 
wires or cables, must not be joined by merely twisting them 
together. е 

This Rule does not apply to trailing cables. 

31. Overhead bare wries on the surface shall be properly 
secured to insulators, and clear of any traffic, and provided with 
efficient lightning arresters. 

32. All cables used in shafts must be highly insulated and 
substantially fixed. Shaft cables not capable of sustaining their 
own weight shall be properly supported at intervals, varying 
according to the weight of the cable. Where the cables are not 
completely boxed in and protected from falling material, space 
shall be left between them and the side of the shaft, that they 
may yield and thus lessen a blow given by falling material. 

33. Where the cables in main haulage roads cannot be kept at 
least 1 foot from any part of the tub or tram, they shall be 
specially protected. When separate cables are used, they shall 
be fixed on opposite sides of the road, unless it is safer to have 
them on the same side, in which case they shall be kept as far 
apart as possible. | 

Cables and wires, unless provided with metallic coverings, 
shall not be fixed to walls or timbers by means of metallic 
fastenings. 

Cables underground, when suspended, shall be supported by 
leather or other flexible material. in such a manner as to allow 
of their readily breaking away when struck, before the cables 


cables intended for low or medium pressures, withstand | themselves can be seriously damaged, 
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Where main or other roads are being repaired, or blasting is 
being carried out, suitable temporary protection must be used, 
80 that the cables are reasonably protected from damage. 

34. Trailing cables for portable machines shall be specially 
flexible, heavily insulated, and protected with extra stout 
braiding, hose pipes, or other equally effective covering. Bare 
metal armouring shall not be used upon any trailing cable 
carrying current at a pressure exceeding the limits of low 
pressure. 

35. In any gassy place, the joints, if any, made in trailing 
cables shall be soldered. Screw clamps of any kind must not be 
used for this purpose in any place in any mine. 

36. The two cables of the twin trailing cable shall be divided 
at the motor end only for such a length as is necessary for the 
making of connection to the motor ; and the twin table with its 
outer covering complete shall be securely held by a suitable 
clamp on the motor frame in such manner as to protect the 
trailing cable from injury, and to prevent any mechanical strain 
being borne by the single ends making electrical connection with 
the motor. 

37. At points where the flexible conductors are joined to the 
main cables, a fixed terminal box shall be provided; and a 
switch and fuses shall be fitted in the terminal box capable of 
entirely cutting off the supply from the trailing cable, unless the 
machine is operated on a circuit of its own, either from the power 
house or some sub-station, at which point it shall be permissible 
to place the fuse of circuit-breaker. 

38. À spare trailing cable shall be kept in each district of the 
mine where electric coal-cutting machines are in use ; and in the 
event of the trailing cable in service breaking down, or being 
damaged in any way, or of its inflicting a shock.upon any person, 
it shall be at once put out of service, and the spare cable shall 
be substituted therefor. The faulty cable shall not again be used 
until after it has been repaired and tested, at the surface of the 
mine, and passed by some competent person. 

39. Each trailing cable in use shall be examined daily by a 
competent person for abrasions and other defects; and the 
result of EG Rond MAGO shall be recorded daily in a book, kept 
at the r ine for the purpose, and shall be signed by the person 
making such report. 

The machinemen shall also be required to carefully observe 
the trailing cable, while in use, so as to detect defects ; and, in 
the event of any defect becoming apparent, notice of the same 
shall at once be sent to an official of the mine. 

40. All horse traffic shall be suspended on the part of every 
road along which a trailing cable is extended for the purpose of 
flitting a machine. 

Trailing cables shall at all times be supported clear of the rails 
and traffic, except when flitting. 

41. Each trailing cable shall have a distinguishing number, 
which shall be clearly indicated on a suitable label securely 
attached to the cable. 

Record of insulation test of trailing cables.—The insulation 
resistance of each conductor of every trailing cable shall be 
measured and recorded at least once per month ; the resistance 
being taken between the conductor and the surrounding water 
after the whole cable, with the exception of the ends, has been 
immersed for at least six hours. 

For this test the manager must supply an instrument suitable 
for measuring resistance up to at least 5 megohms. 

The trailing cable must not be put into service unless the 
insulation resistance of each conductor measurcs atleast ] megohm 
after immersion. 


FusEs, CIRCUIT-BREAKERS, AND SWITCHES. 


42. Fuses and automatic circuit-breakers shall be so con- 
structed as effectually to interrupt the current when a short 
circuit occurs, or when the current through them exceeds b 
2009, the working current in the case of motors, or by 100°, the 
permissible current of the cables which the fuses protect. Fuses 
shall be stamped or marked, or shall have a label attached, 
indicating the current at which they are intended to fuse ; or, 
where fuse wire is used, each coil in use shall be so stamped or 
labelled. Fuses shall only be adjusted or replaced by à competent 
person authorised by the manager. 

43. All switches, circuit-breakers, and fuses must have incom- 
bustible bases of marble, slate, or porcelain, or other suitable 
incombustible insulating material. All live parta of switches, 
circuit-breakers, and fuses, not in machine-rooms, or in com- 

artments specially arranged for the purpose. must be covered. 

hese covers must be of incombustible material, and must be 
either non-conducting or of rigid metal, clear of all internal 
mechanism. 

44. All points at which a circuit (other than those for signals) 
has to be made or broken shall be fitted with proper switches. 
The use of hooks or other makeshifts is prohibited ; provided 
that, excepting gassy places, hooks may be used if the junctions 
are completely protected by rubber sleeves ; and, in any gassy 
place switches, circuit-breakers, and fuses (except as provided 
in Rule 50, hereafter) shall not be of the open type, but must 
either be enclosed in gas-tight boxes or break under oil. 

45. Record of generator circuit-breaker or generator fuse- 
opening.—Fuses shall not be replaced by anyone except the 
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electrician, or some other competent person appointed by the 
manager. A record of each instance of a generator, circuit- 
breaker, or generator fuse opening shall be made in a book kept 
in each generating station or room, and signed by the person 
making the record. 

MOTORS. 


46. Every motor, together with its starting resistance, shall 
be protected by a fuse in accordance with Rule 44, and by 
switches capable of entirely cutting off the pressure. The switches 
shall be fixed in a convenient position near the motor; and 
every motor of 10 b.h.p. or over in a machine room underground 
shall be provided with a suitable ammeter to indicate the load 
on the machine. 

47. Where unarmoured cables or wires pass through metal 
frames or into boxes or motor casings, the holes shall be sub- 
stantially bushed with insulating collars, and, where necessary, 
with gas-tight bushings which cannot readily become displaced. 

.48. Terminal boxes of portable motors shall be securely 
attached to the machine, or must form a part thereof. 

49. Where the insulation of a motor is found to become damp 
during a stoppage, suitable steps shall be taken to ensure that 
the insulation shall be dry before the working of the motor is 
resumed, in order that its base may not become alive. 

50. In any gassy place, all motors, unless placed in such rooms 
as are separately ventilated with intake air, or placed on the 
main intake air courses, shall have all their current-carrying 
parts, also their switches, starters, terminals, and connections, 
completely enclosed in flame-tight enclosures, made of incom- 
bustible material, and of sufficient strength to escape damage in 
the event of an explosion of firedamp occurring in the interior ; 


and such enclosures shall not be opened except by an authorised 


person, and then only when the current is switched off, except 
for the purpose of adjusting brushes, which may be done subject 
to the same conditions and precautions as are laid down under 
Rule 30, in the case of soldering. The pressure shall not be 
switched on while the enclosures are open. | 

51. In any gassy place, a safety-lamp, or other suitable 


.apparatus for the detection of firedamp, shall be provided for 


the,use of the attendant with each stationary machine, when 
working ; and. should any indication of firedamp appear on the 
flame of the safety-lamp, or other apparatus used for the detection 
of firedamp, the person in charge shall immediately stop the 
machine, cut off the current at the nearest switch, and report 
the matter to an official of the mine. 

52. Report of examination for gas.—In any gassy place and 
where coal-cutting machines are flitted by electric power, or the 
machinemen are paid at tonnage rates, a competent person shall 
make, at least once in the course of each shift, an examination 
for gas in each place in which an electric coal-cutter is, or is to 
be, employed during that shift. A report of every such examina- 
tion shall be made in a book kept at the mine for the purpose, 
and shall be signed by the person making such examination. 

53. The machineman in charge for the time being of a coal- 
cutting machine must be a competent person, capable of examin- 
ing the roof and sides and detecting the presence of inflammable 

as. 

i 54. In any gassy place before а coal-cutting machine is 
brought within 20 yards of the working face. the machineman 
who is about to operate the starting-switch of the machine shall 
make an inspection for gas in the place where the machine is to 
work, unless such an examination is then made by some other 
competent person authorised or appointed for that purpose by 
the manager. If any inflammable gas is found in the place, the 
machine shall not enter therein. 

No coal-cutting machine shall be continued in operation for a 
longer period than half-an-hour without such an examination as 
above described being made for дав; and if gas is found when 
the machine is present the current shall at once be switched off 
the machine, and the trailing cable shall forthwith be discon- 
nected at the junction-box. 

The person finding the gas shall at once erect a danger fence 
to warn persons against entering the place. 

The trailing cable shall not be reconnected until the deputy 
has examined such place and has pronounced it free from gas 
and has removed the danger- board. 

Report of examination for gas. —The person finding gas shall 
forthwith report the same to the deputy of the district, who at 
the end of the shift shall make and sign a written report in a 
book kept at the mine for the purpose. 

55. In order that the roof may be carefully examined, a coal- 
cutter motor shall not be kept continuously at work for a length 
of time exceeding a maximum period which shall be specified in 
writing by the manager. 

56. 'The person in charge of a coal-cutter or drilling machine 
shall not leave the machine while it is working. and shall, before 
leaving the working-place, see that the pressure is cut off from 
the trailing cables. Special care must be taken to prevent injury 
to the trailing cables during flitting and during the process of 
loading the machine on to, or unloading it from, the power truck. 
No repairs shall be made to any portable machine until the pres- 
sure has been cut off from the trailing cables. 


192 THE ELECTRICAL ENGINEER, AUGUST 15, 


1909. 


57. If any electric sparking ог arc be produced outside а coal- 
cutting or other portable motor, or about the cables or rails, the 
machine shall be stopped, and shall not be worked again until the 
defect is repaired ; and the occurrence shall be at once reported 
to an Official of the mine. 

58. Weekly report of examination of all portable motors under- 
ground.—The casing or inspection doors of all portable motors 
used underground, and the casings of their switches and other 
appliances, shall at least once a week be opened by a competent 
person appointed by the manager ; and the parts so disclosed 
shall be cleaned and examined before the coverings are replaced. 
In special cases requiring a motor to run continuously longer 
than one week, the motor shall be examined at the end of the 
run. A report of all such examinations shall be entered in a report 
book, and signed by the person who made the examination. 

ELECTRIC LOCOMOTIVES. 

59. Electric haulage by locomotives on the trolley-wire system 
shall not be allowed in any gassy place. 

60. In underground roads the trolley-wires, unless sufficiently 
guarded, must be placed so that they are throughout at least 7 ft. 
above the level of the road or track, or the pressure must be cut 
off from the wires at all times when such roads are used for 
travelling on foot. The hours during which travelling on foot 
therein is permitted shall be clearly indicated by notices and 
signals placed in conspicuous positions at the ends of, and at all 
entrances into, the roads. At other times no one except a person 
duly authorised by the manager shall be permitted to travel on 
foot along such roads. 

61. Under the conditions indicated in the foregoing Rule, 
trolley-wires may be used with current at a pressure not exceed- 
ing low pressure ; but a pressure not exceeding medium pressure 
may be used on roads on which travelling on foot is not at any 
time permitted, except in the case of drivers of locomotives or 
of persons duly authorised by the management to travel only for 
purposes of inspection and to effect repairs. 

62. In connection with the use of electric locomotives, either 
insulated returns or uninsulated metallic returns of low resistance 
may be employed. 

63. In order to prevent the earthing of any other electric 
circuit in the mine, by connection with the trolley system, the 
current supplied for use on the latter, when the return is un- 
insulated, shall (except when low pressure is employed, or the 
concentric system, with earthed outer conductor, is used) be 
generated by a separate machine, and shall not be taken from, 
or be in connection with, any electric line otherwise completely 
insulated from earth. 

64. If storage-battery locomotives are employed in any gassy 
place, the Rules applying to motors in such places shall also be 
deemed to apply to the boxes containing the cells. 

ELECTRIC LIGHTING. 

65. Arc lamps shall be so guarded as to prevent pieces of 
heated carbon falling from them, and shall not be used in situa- 
tions where there is likely to be danger from the presence of coal- 
dust. They shall be so screened as to prevent risk of contact with 
persons. 

66. Small wires for lighting-circuits shall either be conveyed 
in pipes or casings ; or they may be suspended from porcelain 
insulators, or tied to them with some non-conducting material 
which will not cut the covering, and so that they do not touch 
any timbering or metal work. On no account shall staples be 
used. If metallic pipes are used, they must be electrically con- 
tinuous arid earthed. If separate uncased wires are used, they 
shall be kept at least 2 in. apart, and not brought together except 
at lamps or switches or fittings. 

67. In any gassy place, electric lamps, if installed, must be of 
the vacuum or enclosed type, and, except on the main intake 
airways and mechanical haulage roads, being also on the outbye 
side of relighting stations, they shall be protected by gas-tight 
fittings of strong glass, and shall have no flexible cord connec- 
tions. Electric lamps shall be replaced by a duly authorised com- 
petent person only ; and, while the lamps are being replaced. 
the current shall be switched off. 

68. In all machine-rooms and other places underground, where 
a failure of electric light is likely to cause danger, some safety- 
lamps, or other proper lights, shall be kept for use in the event 
of such failure. 

SHOT-FIRING. 

69. Electricity from lighting or power cables shall not be used 
for firing shots. 

70. When shot-firing cables or wires are used in the vicinity 
of power or lighting cables, sufficient precautions shall be taken 
to prevent the shot-firing cables or wires from coming in contact 
with the lighting or power cables. 

71. Only competent persons who have been properly instructed 
in the work, and duly authorised by the Manager in writing, shall 
be allowed to fire shots electrically in any part of a mine. 

72. The exploder, fuses, and wires shall be suitable for the 
conditions under which the blasting is carried out. 

73. High-tension magneto-generators shall be enclosed in 
flame-tight cases when employed in any gassy place. 

74. The exploder shall be in the charge of the shot-firer, and 
shall be fitted with a handle or key, which shall be detached 


when not required for firing, and shall not under any conditions 

pass from the personal custody of the shot-firer whilst on duty. 

A primary or secondary battery shall not be used for shot-firing. 

75. The exploder shall not be connected to the shot-firing 
cable until all other steps preparatory to the firing of the shot 
have been completed and all persons have removed to a position 
of safety. 

Immediately after the firing of the shot the firing cable shall 
be disconnected from the exploder ; and no person shall approach 
a shot. which has been attempted to be fired by electricity, and 
has failed to explode, until the firing cable has been so discon- 
nected, and an interval of five minutes has elapsed since the last 
attempt to fire the shot. 

The foregoing Rules shall not apply to apparatus used for tele- 
phone, telegraph, and signal purposes, which are provided 
for by the three following Rules :— 

с SIGNALLING, ЕТО. 

76. All proper precautions must be taken to prevent electric 
signal and telephone wires from coming into contact with other 
electric conductors, whether insulated or not. 

77. Bells, wires, insulators, contact-makers, and other appa- 
ratus, used in connection with electric signals underground, shall 
be of a substantial and reliable description, and shall be erected 
in such a manner as to reduce the liability to failures or false 
signals to the minimum. 

78. In any gassy place the pressure employed for signalling 
purposes shall not in any one circuit exceed 15 volts in an intake 
airway, or 10 volts elsewhere ; and bare wires shall not be used 
for such, purposes except in haulage roads. 

ELECTRIC RELIGHTING OF SAFETY-LAMPS. 

79. Tf, in any gassy place, safety-lamps are relighted under- 
ground by clectricity,the Manager shall select a suitable station or 
stations, not being in the return airway, and where there is not 
likely to be any accumulation of inflammable gas ; and no electric 
relighting apparatus shall be used in any other place. All elec- 
trical relighting apparatus shall be securely locked, and shall not 
be available for use except by persons authorised by the manager 
to relight safety-lamps ; and such persons shall examine all 
safety-lamps, brought for relighting. before they are reissued. 

EXEMPTIONS AND MISCELLANEOUS. 

80. Notwithstanding anything contained in these Rules, any 
electrical plant or apparatus installed or in use or contracted to 
be bought before May 26, 1908, before the coming into force of 
these Rules, may be continued in use or used unless an inspector 
shall otherwise direct, or subject to any conditions affecting 
safety that he may prescribe ; but an Inspector shall not object 
to the use (if sufticiently earthed) of any bare-armoured cables in 
use or owned or contracted to be bought by any mine on May 26, 
1908, on the ground merely of there being bare-armoured cables. 

In case any difference of opinion shall arise between an In- 
spector and Owner, Agent, or Manager, of a mine under this Rule, 
the same shall be settled as provided in Section 25 of the Coal 
Mines Regulation Act, 1902. 

83. Exemption from any of the foregoing requirements may be 
granted by the Minister, on the ground either of emergency or 
special circumstances, on such conditions and to such extent as 
the Minister shall prescribe. Such exemption must be in writing, 
signed by the Minister or the Under Secretary for Mines. 

Mr. Henry Hall, H.M. Inspector of Mines for the Liverpool and 
North Wales district, in his report for 1907, has the following 
pertinent remark :— 

“ It is remarkable how quickly the persons put in charge 
of electrical machinery grasp its details and dangers, and 
are thus able to handle it with safety." 

It gives me great pleasure to verify this observation, from my 

own experience in this State, and to testify to the quick intelli- 

gence and ready resource of Australian workmen in handling 
machines which a very few years back were, if not absolutely 
unknown to them, quite unfamiliar. 

It is, however. somewhat regrettable that at some large 
collieries using electricity on & considerable scale, the 80-called 
electrician has had little or no experience in regard to this new 
power; but it is hoped that this matter will be placed on a 
better basis as soon as the examinations are held to qualify 
electricians, as required by Electrical Special Rule No. 11, and 
provided for by the Coal Mines Regulation (Amending) Act, 1908. 

Mr. Hall proceeds to criticise the Imperial Electrical Special 
Rules: 

* should have preferred that the Electrical Special Rules 
should have required the precautions against the ignition 
of firedamp to be enforced throughout every part of a mine 
where safety-lamps are in use, instead of only to such parts 
where General Rule No. 8 applies. I notice that a recent 
committee sitting at Sydney, New South Wales, to consider 
and make rules for the use of electricity in mines, have 
avoided this difficulty. Their rule reads: In any place or 
part of a mine where safety-lamps are used, all motors, etc., 
: must be completely enclosed in flame-tight en- 
closures The New South Wales authorities also enforce 
more numerous precautions where electrical coal-cutters are 
employed." 


(To be continued.) 
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ALPHABETICAL INDEX TO ADVERTISEMENTS. 


ELECTROLYTIC CORROSION OF TELEPHONE 
CABLES.* 
BY ELAM MILLER. 


The electroivtic corrosion. of telephone cables, due to 
direct current electrolysis, has been experienced ever since 
the general introduction of the electric traction system with 
& track or ground return. Telephone systems in the larger 
cities have underground plants covering extensive areas, 
which are generally coincident with the principal areas 
covered by the traction system. The leakage of some cur- 
rent from the track to neighbouring underground metallic 
Structures, particularly water pipes and lead cables, even 
under the best conditions of track bonding, is a condition 
that has been shown must be accepted as unavoidable, and 
if preventative steps are not resorted to, corrosion of such 
Structures results. 

Àn examination of a table of the electrochemical equiva- 
lents of elements will show that lead is more susceptible 
to electrolysis than iron; in fact, assuming a valency of 2 
for both metals, which ho!ds in the more common com- 
pound of these elements, lead is approximately 3:7 times 
more susceptible to electrolytic action than iron. Accept- 
ing as unalterable the fact that more or less current is 
certain to stray from the track returns to the lead sheathed 
cables of the telephone companies, studies of a more or less 
elaborate nature have been made to determine the condi- 
tions most favourable to electrolytic action on such cables 
and methods of relief have been fairly definitely outlined. 
It was at first thought that trouble need not be antici- 
pated where the cables were negative to the track or to 
paralleling metallic structures, such as water pipes, from 
which current might flow to the cables, and as a general 
proposition this is true. It has, however, been shown that 
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where a large amount of current flows to the sheaths, there 
is danger of injury to the cable through the action of alka- 
line substances formed about the cable through the decom- 
position, by the current of the solub!e salts contained in 
the surrounding earth, these alkaline substances being 
capable, under favourab!e conditions, of attacking the cable 
chemically when the currents are shut off or very much 
reduced, as would be the case at night. In general, how- 
ever, the points to be feared are those where the current 
tends to leave the cable for other conductors in the imme- 
diate vicinity. The amount of lead dissolved per ampére- 
hour by direct current electrolysis 1s 3:858 grams, and as 
the maximum thickness of sheath for full sized (2 11/16 
inches) telephone cables is but one-eighth of an inch, and 
further, as the contact area of the sheath from which cur- 
rent is flowing may be restricted, the resistance low, and 
the current density consequently high, a relatively small 
amount of current flowing from the sheath for a sufficient 
time will inevitably result in a perforation. Further, the 
action has been shown to be not entirely electrolytic, but 
where, in the soil, nitrates predominate, the corrosion is 
greater than the theoretical electrolytic corrosion calculated 
from the electrochemical equivalent of lead, due to the 
chemical attack of the nitric acid which 1s liberated by the 
passage of current. Ordinary city soil contains a large 
percentage of nitrates. As all modern telephone cables 
are ol the dry core types, the result is an admission of 
moisture to the paper core, with the consequent loss of, in 
most cases, a section of rather expensive cable, and what is 
probably of greater importance, a serious interruption to 
the service. 

As the corrosion of the cable sheath is in general due to 
the passage of the foreign return current from the sheath to 
the earth where the cable is in contact either with the 
damp porous concrete of a manhole or with the damp sides 
of a saturated duct, the cable may obviously be protected 
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either by preventine the passage of current into the sheath 
or bv preventing the current from flowing from the sheath. 
The former method would require the insulation of all 
cables throughout their entire length. including the man- 
holes, and 1s absolutelv impracticable. The latter consists 
in providing conductors between the grounded power ter- 
minals and the cables sufficiently low in resistance to re- 
duce the potential of the cable sheaths to a point where 
they are no longer positive to their surroundings, and con- 
sequently current cannot flow from them to the earth. 
Another expedient which has been resorted to is making 
insulated joints in the cable sheath for the purpose of 
breaking the continuity of a long cable, and preventing the 
picking up of current at one point and its distribution at 
another. This, however, is an expedient of questionable 
utilitv, and is not in general to be recommended. 

In making an electrolytic survey it is of the utmost im- 
portance that the condition of an undergroand cable system, 
with respect to the potential of the cable sheaths to water 
mains in the immediate vicinity of the cable, the sides of 
the manholes and the earth adjacent to or within the man- 
hole, be determined at various times during the dav, nota- 
tions also being made of the volume of traffic on the street 
railway system at the time of the potential observation. 
An electrolvtic survey consists of a series of such observa- 
tions made at all manholes where conditions are thought 
to be critical, and the results of these observations plotted 
on maps of the underground cable svstem, on which are 
also shown the traction company's lines and locations of 
power houses. All of the underground cable sheaths of a 
telephone system are usually bonded together in the office 
manholes, and bonds between all cables are placed at 
frequent intervals along the main runs. Where an electro- 
lytic survev indicates a positive condition of the cable with 
respect. to adjacent underground structures or the earth, 
bonds are occasionally run to such structures, In general, 
however, a study of the potential chart will show that areas 
where the potential of the cable sheath is positive to the 
earth are nearest the grounded terminal of the foreign 
source of current. This indicates that the sheaths of the 
cables are acting as return conductors for the grounded 
power system and to complete the return to the grounded 
terminal of tlie power generators, the current leaves the 
sheaths and passes through the earth. It is, of course, 
evident that this is the condition which it is desirable to 
prevent. The method usually adopted to accomplish this 
is to provide a path of low resistance from the cables to the 
grounded power terminal by a heavv conductor; never 
by bonding to the rails of a street railway svstem, as such 
an arrangement would give rise to difficulty in the event 
of broken track bonds or changes in load, of which no 
warning would be given. 

The size of the conductor to be connected to the 
grounded power terminal, and its point of attachment to 
the telephone cables should be such as to render negative 
the district shown on the potential map as positive. The 
actual size of this conductor is usually determined bv 
experiment, as there are so many variable conditions that 
any attempt to calculate it would be a waste of time. 
The €onductor must be large enough to bring about the 
desired results of rendering the sheaths of the cables in the 
danger area negative, but at the same time should not be 
unnecessarily large so that more current is conducted 
through the cable sheaths than need be, as this tends to 
increase the chemical corrosion to which attention has been 
called. Where the circuits of the electric traction system 
are arranged with return feeders, it may be necessary to 
treat the return feeder grounds as so many distributed 
power houses. Complications may also occur where there 
are a number of power houses that may be run at different 
times. Under such conditions, the connections from the 
telephone cables to the power houses should be so arranged 
as to ensure the proper relations of all cables to their sur- 
roundings under any combination of sources of current 
supply tnat the electric railway company or companies may 
employ. This can only be accomplished by frequent and 
careful potential observations in a district that has been 
determined as dangerous from careful surveys. 

I believe it may be safely said that it is the feeling to- 
day, at least among telephone companies, that they are 


able to cope successfully with direct current electrolysis. 
It is, of course, true that some damage 1s done each vear 
to the underground plant from this cause, but with a fairly 
frequent svstem of potential observations, this can be 
reduced to a minimum. The worst condition with which we 
have had to contend is a change in the method of feed 
adopted by the traction system and the installation of new 
sub-stations. If advice could be immediately obtained of 
both of these conditions, precautionary measures could be 
taken that. would render our svstem practically immune 
from electrolytic corrosion by direct current. I have in 
mind a rather serious case of electrolytic corrosion that 
took place in one of our larger exchanges some two vears 
ago as a result of a rather general change in feed of the 
traction svstem. In this instance all of the damage occurred 
between the visits of the inspector’ which were not over 
three months apart. 

In order to guard against changes of this sort, we have 
considered the advisability of bringing certain cable pairs 
through the lead sheath at critical points. attaching one 
wire to the shea*h and the other to a ground connection in 
the manhole. The office ends of these pairs are then con- 
nected to a row of jacks at the wire chief's desk, in con- 
junction with which may also be associated small reverse 
current relays to operate either a visual or audible signal. 
Such an installation, omitting the reverse current relavs 
and signals, has been made in one of the medium sized tele- 
phone exchanges in California, and it is thought that the 
Insurance against electrolytic action that it certainly affords 
is well worth the cost of installation and fixed charges on 
the cable pairs. An electrolytic survey in this particular 
exchange is made as а matter of routine each day by 
simply plugging into the jacks with a voltmeter. 

With the advent of the single phase road it was thought, 
in that the methods applicable to the prevention of corro- 
sion bv direct current electrolysis would evidently not 
apply with alternating current since the potential was 
periodically reversing, serious trouble might be anticipated 
—the thought being that the effect of the flow of current 
from the cable would not be entirely overcome bv the flow 
in the reverse direction, particularly at low frequencies. 
An apparently very thorough investigation of the question 
of alternating current electrolvsis undertaken by Mr. J. L. 
R. Havden, and published in the Proceedings for March, 
1907, indicates that the action of the positive half wave is 
not quite overcome by the action of the negative half, but 
the difference is so small as to hardly exceed one-half of 

„„ of the electrolytic action of an equal direct current. 
Mr. Hayden also outlines what appears to be a most 
effective preventative method. This consists of the super- 
imposing upon the stray alternating current of an extremely 
small direct. current, in the tests made by Mr. Hayden a 
direct current as small as 1:5% of the total value of the 
strav alternating current afforded complete protection. To 
quote from Mr. Havden's paper his explanation of the 
protective action of the small direct current is as follows : 

“Since electrolytic action of the alternating current 
appears as a small difference between two large and nearly 
equal quantities, the action of the positive and of the 
negative half wave, a very small variation in the action of 
either half wave makes a very large difference in the result, 
and this probably accounts for the very large variation in 
the electrolytic action of alternating current compared with 
the constancy of the electrolytic action of direct current. 

“ Regarding the protective action of a small direct cur- 
rent, against alternating-current electrolysis, it must be 
understood that this is not due to maintaining the lead 
negative against the ground. It is obvious that the lead 
would be protected against corrosion, if upon the alter- 
nating current a direct current were superimposed suffi- 
ciently large to maintain the lead always negative. This, 
however, would require a direct current more than 2 times 
the alternating current, which is not practical. From the 
previous tests, it appears that a direct current of 1˙5 %lof 
the alternating current gives practically complete protection 
against the electrolytic action of the alternatıng current. 
Such a small direct current would not appreciably change 
the duration of the successive half waves of alternating 
current, but the lead would still be positive for practically 
half the time: and with such a current graphically super- 
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imposed upon the alternating current, the eve would hardly 
see the difference in size of the two half waves o fthe 
resultant current. 

It seems that a very small increase of the negative half 
wave over the positive half wave of the current is sufficient 
to make the negative half wave completelv reverse and thus 
neutralise the action of the preceding positive half wave." 

I should conclude from this that serious trouble need not 
be anticipated from the alternating current electrolytic 
corrosion if proper precautions based on these facts be 
followed. 


ELECTROMOBILE INSTRUMENTS. 
BY A. HECKER.* 


One of the most troublesome difficulties of our electro- 
mobile companies certainly is the indicator, placed by the 
driver's seat. Unfortunately the improvement in this 
instrument has not kept pace with the enormous develop- 
ment of the automobile industry and those related to it. 
When the need of measuring instruments on an electro- 
mobile was first felt what was done was to take two ordi- 
nary switch-board meters, a volt meter, and an ampere- 
meter, clap them together into an iron case, and, lo! the 
new type of instrument was there. No wonder that they 
were merely makeshifts, and were always giving trouble 
and wanting repair. | 

It may perhaps be of interest to enquire somewhat closely 
into the causes of this difficulty, for the first thing to be 
considered in seeking for a remedy is the cause of the disease. 
The electromobile instrument has three main enemies : 
exposure to the weather, bad treatment bv careless and 
unskilled chauffeurs, and the shocks and jars inseparable 
from driving, especially at high speeds, over ordinary roads. 
As regards weather-influences, we find that wind and rain, 
snow and ice-water, and last, but not least, dust, find 
almost unhindered access to all the outer parts of our 
instrument. All these agencies must be made harmless by 
suitable construction. It is of the first importance to pre- 
vent them from getting at the interior of the instrument, 
and to provide for the free draining of rain and snow water. 
Rubber packings, unless of the very best material, are of 
very little use. The rubber rings become hard, dry and 
cracked in a verv short time, and, when perished, they offer 
practically no obstacle to the penetration of dust and damp- 
The best safeguard is to cement on the glass of the dia. 
with some waterproof composition, and to protect the base 
of the instrument with the same. The composition must 
have a fusion point of above 50? C., so as to stand hot 
water and accidental heating. Compositions of beeswax, 
pitch, rosin, and glycerine have given good results, as have 
very fusible alloys, melting at about 60°C. In pouring in 
the melted composition, some heating of the apparatus 1з, 
of course, unavoidable. Hence the instruments should be 
fixed, although insulated on a metal floor, for if the floor 
itself is of insulating material, the fixing screws are readily 
loosened by the heat. 

The case must, of course, be constructed with special 
care, and so that it is impossible for water to collect in it. 


The cover glass must not be depressed below its enclosing ` 


ring, but project above it, and the top of the case must be 
somewhat convex. The floor of the case is provided with 
a circular groove to receive the upper part, and when the 
instrument is inside, the groove is packed with a rubber 
washer. In this wav a case is obtained which is at first, at 
least, a perfect excluder of dust and water. As, however, 
the joints get loosened in time, means must be taken that 
what dirt and water do get in will do as little harm as 
possible until the casing should be put right. Needless to 
say, the case should be frequently examined. Iron structural 
parts, such as screws, springs. etc.. should be avoided. or 
at least painted with some rust-proof composition. All 
insulating material used must be carefully selected from 
the point of view of being unaffected by damp. Finallv, 
all connections, and the winding of the coils must be insu— 
lated as well as possible, best with silk or enamel. It is, 
nevertheless, of the utmost importance to make and keep 
the case as tight as can possibly be done. 


* [In the Elektrotckuischer Anzeiger, 
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Our instrument, now having as good a casing as we can 
give it, is installed upon the vehicle, and the period of its 
probation begins. In starting, in stopping. and between 
those operations there is a constant succession of jars and 
shakings. These affect chiefly the axle bearings of the in- 
strument. In them we have the weakest point of the cur- 
rent types of construction, and hence the various firms 
which undertake the construction of automobile instru- 
ments have paid most of their attention to the bearings. 
Many plans have been tried for producing an unobjection- 
able and durable kind of bearing. The best of them are 
probably those of Nadir, of Rixdorf, and of Siemens and 
Halske, of Berlin. Both firms have provided the rotating 
parts of their instruments with spring bearings, whereby 
the jolting due to the motion of the vehicle is realised to 
a large extent, but they leave something to be desired as 
regards the protection of the axle ends. Hartmann & 
Braun, ot Frankfort-am-Main, give a parabcloid form to 
their axle ends, and neutralise the resulting increased 
friction in the bearings by the use of stronger springs. 
This arrangement is so far the best invented, so far as 
xpring bearings are concerned. 

There is another difficulty to be met, viz., the loosening 
of screws by jolts on the road, and shocks incidental to 
rapid changes in velocity. All metal screws should be 
soldered up after fixing in position, but if this cannot be 
done, the utmost care must be taken to use only screws 
made of the best possible material, and with a well-cut 
thread of the proper pitch. If one of these two precautions 
is taken, we can say that we have done all we can. 

We now proceed to consider the chauffeur. It is astonish- 
what confidence these gentlemen show in the fitness of the 
instruments attached to their vehicles. They are too apt 
to use them as foot rests, and the maker is not really 
responsible for any evil results that may ensue from this 
practice, but he must take precautions against it, notwith- 
standing. Observation will show how the glass cover of 
the dial is frequently subjected to the action of heavy boots. 
It must, therefore, be protected somehow. One plan is to 
use a thick glass. One а quarter of an inch thick will stand 
а good thump. An additional precaution is to divide the 
the glass into two ring segments. This will not interfere 
with the readings. and greatly increase the projection from 
injury. 

The best plan of all, however, is to remove the instru- 
ment entirely from its present unfortunate position at the 
feet of the chauffeur. By so doing. it will not only be 
removed from the sphere of action of his ever-moving feet, 
but the reading of it will be greatly facilitated. The chauf- 
feur ought to be able to see the position of the pointer at 
a glance. and without undue exertion. To aid this still 
further, the pointer itself must be of such a form and size 
as to be easily seen, and the graduations cf the dial must 
be free from anv ornamentation that can hinder rapid 
reading. Everything bordering on the white paper of the 
scale must be a dead black to make it conspicuous by con- 
trast, and all yellow lacquering or nickelling is to be avoided. 

Here we have the main features of the points noteworthy 
of consideration in the construction of these instruments. 
All the types at present on the market show neglect of 
these points in one or more ways. It is only right to mention 
that the firms concerned are showing great interest in the 
matter, and it is to be hoped that we shall soon be in 
possession of a really good and unexceptionable auto- 
mobile instrument. The Allgemeine Elektricitats Gesell- 
schaft, of Berlin, is about to put some new instruments on 
the market, and they will arouse special attention. 


A TE E —— 


The following note from K. S. Consul Grant, at Odessa. Russia, 
may interest your readers: Odessa has a well-established and 
growing telephone system. Some time ago the management 
sent an order to a certain manufacturing firm in the United 
States for a lot of instruments. The goods were desired at once 
in order to meet almost immediate demands. Delay succeeded 
delay in receiving the goods, and it was six months before they 
arrived, during which time the management was obliged to 
order from Germany supplies sufficient to provide the most 
pressing demands. Owing to this lack of attention on the part 
of the American firm, the local company has decided henceforth 
to order its supplies from Berlin and of German make." 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY. 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a practical 
character relating to central-station working, tramwav 
undertakings, construction. work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fire shillings for every other answer we print. The 
answers to anv problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded. owing to the space they would occupv. 

We would call the attention of our contributors to the 
fact that the neatness of anv sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formulm should be carefully written 
to prevent mistakes as to svmbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side onlv of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may he sent at any time. 


— —ñ]́4 


Question No. 1.20 2.— State the merits and demerits of worm 
gearing for use with electric motors. Instance examples of 
its use, and state the best design and materials to employ 
in various cases. -R. 

Question. No. 1,203.—Consider the effect of the air gap of an 
induction motor on its size. cost and general characteristics. 
State and explain its limiting values, and compare with the 
gaps of D.C. machines. —" TEMPO.” 

Question No. 1,193. —Since the “ wound " rotor of a large turbine 
pump motor has been replaced by a “ squirrel-cage " rotor, 
it has not been possible to get the motor to start. State the 
cause of this, and suggest a means of getting over the diffi- 
culty. The supply is three-phase at 1,000 volts 25 м. 


Answer to No. 1,193 (awarded 10s.).—' That the starting 
torque of an ordinary squirrel-cage induction motor is 
small is well-known, and substituting a squirrel-cage rotor 
for one of the slip-ring type in a motor driving a large 
turbine pump cannot be regarded as altogether expedient. 
The starting torque required by small centrifugal pumps 
із very small, since no water is delivered until the critical 
speed is reached, and squirrel-cage motors for driving such 
pumps are quite satisfactory. The inertia of the parts of 
large turbine pumps having a number of stages, together 
with the inertia of the water and the friction in the bearings, 
give rise to a fair amount of resistance, and it is quite easy 
to conceive that a squirrel-cage motor having a very small 
amount of Ohmic resistance in the rotor circuit, would fail 
to start such a pump. The question does not state whether 
the motor is started with an auto-transformer for lowering 
the pressure with a view to reducing the starting current ; 
but if it is, it is possible that the impressed voltage at 
starting is too low, and it would be well to try to get the 
motor to start with a higher voltage by taking tappings 
off the transformer at different points. However, before 
considering what can be done to overcome the trouble, let 
us consider the first part of the question, viz., the reason 
for the motor failing to start. Now when the 
current is first switched on to the stator windings, 
the slip is 100°, and since the current in the 
short circuited conductors depends on the relative velocity 
of the revolving field and the rotor, the current in the rotor 
wil be great also. The heavy current in the rotor con- 
ductors would give rise to a powerful torque if the direc- 
tion of the current in the rotor conductors was correct with 
respect to the current in the stator coils, but, unfortunately 
owing to the low Ohmie resistance of the rotor windings, 
the current does not change rapidly enough, and the result 
is that a differential action takes place. That is to sav, if 
we consider the rotor conductors under one poll only, the 
current in some of those conductors is tending to turn the 
rotor in one direction, whilst that in the others is tending 
to turn it in the opposite direction. The rapidity with 
which the current in the rotor conductors changes is 
dependent upon the time constant of the windings. The 
time constant of a circuit is the quotient of its inductance 


by its Ohmic resistance. In a circuit having a large time 
constant, the current takes a long time to rise to its normal 
value. Now, when the slip-ring rotor was used, at the time 
of starting a large Ohmic resistance was inserted in the 
rotor circuit by means of the resistance starting switch, 


L 
so that the time constant R became small. 


Now, however, with the squirrel-cage rotor the ends of 
the rotor conductors are short-circuited by means of low 
resistance rings, and the time-constant of the circuit is 
much greater, with the result that the current does not 
grow and die down quick enough, and the differential action 
referred to takes place, which gives rise to a poor starting 
torque. When the rotor gets up to speed—assuming that it 
can do so—the periodicity of the rotor voltage is verv much 
less, and at the same time the speed of the rotor will be 
nearly equal to that of the revolving field, and the rotor 
current will have time to die down and build up again, 
so that all the conductors under a given pace will be in 
the correct direction for producing a good torque. 

As regards what can be done to improve the starting 
torque, the best thing would be to replace the original slip- 
ring rotor. Assuming, however, that for some reason this 
is prohibitive, the impressed voltage might be raised as 
previously suggested, by taking tappings from different 
points on the auto-transformer. If this cannot be done, or 
it does not have the desired effect, an endeavour should be 
made to start the pump with no water in it. The effect of 
trving to start with the delivery valve shut should also be 
tried. If the pump will start without water, it could be 
charged afterwards bv fitting a cock to the suction or 
delivery pipe, so that water under the pressure from the 
main could afterwards be injected. If the above remedies 
have no effect, the onlv way out of the difficulty appears 
to be to have higher resistance end rings fitted to the rotor, 
or to provide a friction clutch between the motor and 
punip, so that the pump could be started after the motor. 
New end rings are bound to cause the motor to start, 
provided that thev are of sufficient resistance. It should 
be observed, however, that the employment of such rings 
will reduce the efficiency of the motor somewhat.—B. T. 


Answer to Хо. 1,193 (awarded 58.).— By the following 
considerations of the principle and characteristics of induc- 
tion motors, the reason for the failure to start in the present 
instance will be appreciated. As is well-known, the stator 
field of a three-phase machine is uniform, and rotate witha 
frequency equal to that of the supply current. Hence the 
field may be considered as due to the rotating magnet N 5 
(Fig. 1). This field cuts the rotor conductors with a fre- 
quency equal to difference in revs. per sec. of the stator 
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field and rotor speeds, i. e., equal to rotor “ slip“ е» 
The E.M.F. so induced causes a current flow, which, 1 
conjunction with the stator field, produces the ot 
torque. Now, the maximum E. M. F. is always induced in 
conductors situated at A (Fig. 1) with regard to the in- 
stantaneous position of the stator field, and for maximi m 
torque the maximum rotor current should always occupy 
this position also, i.e., the current should be in phase with 
the E.M.F. which produces it. Whether this is so or not 
depends on the angle of lag of the rotor winding, t.e., on 
5 2 1 L, 
(Fig. 2, where tany _ ————/ 
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= frequency of 


rotor current: L = inductance of rotor winding: R = 
resistance of rotor winding). Now, as the frequency of 
the rotor slip increases the E.M.F. induced in its windings 
increases in direct proportion, and hence the current flowing 
increases directly with „ (assuming the stator field and 
the rotor R arid L to remain constant). When the rotor 
runs synchronouslv with the stator field, which is only 
theoretically possible, there is no rotor E.M.F. induced, 
and hence no rotor current or torque; but if the rotor 
slip be 1%, there is a certain C and a certain torque. 
Rotor 
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This torque always « С 
max 
is small, cos ф remains practically constant, so that the 
torque & current induced in the rotor, i.e., with the fre- 
quency of slip of the latter. As the * rises, however, cos 
e soon begins to differ materially from unity, so that the 
torque rises less rapidly than ә, and ultimately as the 
load on the motor exceeds its capabilities, the © rises very 
rapidly, and the torque attains the starting torque“ 
value, the motor then being stopped, and the « of silp 
equals the full frequency of supply. These points are illus- 
trated in Fig. 3, in which, to à @ of rotor slip base, are 
plotted tan д, cos e, and a product proportional to the 
motor torque (the rotor resistance being assumed = 0'077 
Ohm. per phase and the inductance 0:0007 henry per phase). 
These results (Fig. 3) assume the stator flux N and the 
rotor L and R to be constant, an assumption which is not 
justified in practice. Actually the resistance will rise as 
the current rises, owing to the heating and the positive 


х N x cos ф, and while o 
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temperature co-efficient of resistance of the copper. The 
inductance of the winding depends on the permeability of 
the iron, which, in turns, depends on the flux density 
rising for a time as the rotor flux density increases from its 
short circuit value and decreasing possibly at certain of 
the higher values of the flux density. (The rotor B may 
rise to 11,000 lines per sq. centimetre, and may be only 
1,000 lines per square centimetre on starting: the maxi- 
mum у will be reached at about В = 7,000 lines per sq. 
centimetre (see Fig. 4). The result of these variations in 
R and L will be to increase and decrease respectively the 
resultant torque, and the extent to which these factors 
balunce depends on the precise design of the motor. The 
rotor permeability curve (which is proportional to the 
rotor inductance due to the iron embedded portion of 
its winding, but does not affect the L of the length of 
winding-in air) may well be as dotted in Fig. 3. In an 
actua] motor N becomes weaker and weaker as o, the 
angle between A, B Fig. 1, increases, and the net result 
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wound rotor. Until this is done, 
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TEST Cf 


of these departures from the above assumed conditions is 
that, although the torque first © е and then becomes 
nearly constant, as in Fig. 3, it soon begins to decrease 
with rising * of slip, and the motor then being in an 
unstable condition, the machine pulls up. Though the 
current rises during this stage, the product C x N x cos 9 
decreases, hence the motor stops. This is clearly shown 
by the actual test curves (Fig. 5). If, in Fig. 3, a load of 
35 torque units be applied to the motor the frequency of 
supply being 50 ө per sec., then the motor cannot generate 
this torque even with a rotor slip = 50 % per sec., i.e., the 
motor pulls up in the endeavour to increase its torque to 
the value demanded. Now, were it not for the inductance 
effect of the rotor, the torque of the machine would always 
vary directly with the « of rotor slip, and would then 
easily supply the required torque. 

Clearlv, the means of increasing the torque, whether at 
starting or during normal running, dne on reducing 

22 
Th & minimum. 


ф as far as possible, te., on making 


L cannot be reduced below а certain minimum, and 2 is 
constant, hence we must reduce „ and increase R: hence 
it 1s that in designing an induction motor the slip at full 
load is kept as low as possible. On starting, however, the 
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slip is perfectly definite and equal frequency of supply, 
hence the only means of increasing: the starting torque is 
by increasing the rotor resistance. If this be done per- 
manently by using high resistance coils or high resistance 
end rings, then the slip on full load is proportionately 
increased, and the machine efficiency 18 lowered. Any such 
permanent increase in R is thus very undesirable. The 
only remaining course of procedure is to use temporary 
rotor resistance on starting, t.e., go back to the use of a 
Z” will not be able to 
atart his motor on load, though he can, if convenient, start 
the motor light (using an autotransformer) and gradually 
add the load. If autotransformers are at present used for 
starting, their ratio of reduction should be decreased, if 
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{һе motor windings will stand the heavier starting curren} 
then taken. Since the starting torque & (stator volts)?, 
such a change may enable the motor to start on load 
without further alteration.—L. C. 


Answer to No. 1,193 (awarded 58.) — There are three 
causes to which may be attributed the failure of the motor 
to start. They may be classed under the following heads :— 


1 l. 
! 2: 


| 3. Unsuitable starter. 


с GN М 59 
Cogging. 
Insufficient resistance in rotor windings. 


Taking the first cause of a failure to start: ‘‘ Cogging ” 
is caused by the rotor taking up such a position so that 
the reluctance to the magnetic flux is à minimum. This 
occurs when the teeth of the rotor come opposite to the 
teeth of the stator; the rotor will stick in this position and 
hum. To avoid this, the number of teeth per pole per 
phase in the stator and rotor should not have a common 
factor; to take an example, suppose a machine was de- 
singed to have 3 slots per pole per phase in the stator, 
and contained 8 poles, the number of slots per phase 
would be 24; a suitable number of slots per pole per phase 
in the rotor would be 5, the number of slotg per phase 
would be 40; if a squirrel-cage winding was adopted, this 
number would be adjusted so as to be incommensurable, 
and 41 slots per phase would be taken, so that the numbers 
would work out as follows: total number of slots in stator, 
12; total number of slots in rotor, 123. With such numbers 
as these the rotor would not stick in any position whatever. 


Second Cause.—If the stator and rotor windings had no 
resistance, and the current was switched straight on to 
the stator windings, we should get currents in the rotor 
which would be 90? out of phase with the rotor E.M.F. ; 
the stator currents would also be 90? (approximately) out 
of phase with the stator E.M.F.; the reason why the 
stator currents would not be exactly 90? out of phase 
would be due to the iron losses, which tend to make the 
currents come more in phase with the E.M.F. Since these 
currents are wattless, their fields do not react in such a 
way 80 as to produce a torque. To get this starting torque, 
resistance must be introduced into the rotor windings in 
the case of a wound rotor, so as to bring the rotor currents 
more in phase with the rotor E.M.F., the stator currents 
will also be brought more in phase with the stator E.M.F., 
due to this introduction of resistance in the rotor. In the 
case of a squirrel-cage rotor, the windings must have 
sufficient resistance 1n them to enable the motor to start ; 
the short circuiting rings are often made of a high resist- 
ance material for this reason : to get the highest efficiency 
from an induction motor rotor, the resistance must be kept 
down, so that there is just enough to enable the motor to 
start; this resistance, which is so useful at starting, has 
its disadvantages, that it brings down the efficiency when 
running. Professor Thompson’s " Dynamo Electric Machine" 
(vol. ii.) gives full information on this subject; it is also 
explained mathematically. 


Third Cause.—An unsuitable starting gear may be the 
cause of failure, although I should think Cause 2 the most 
probable. Small motors are generally switched straight 
on to the mains, the amount of current taken being in- 
sufficient to harm the windings and to produce too great 
a voltage drop in the line. With a large motor, an auto- 
starter is generally used; this supplies the motor with 
large currents at a reduced pressure, the pressure being 
gradually increased as the motor speeds up. The starting 
gear with this motor, perhaps, is.at fault, not giving the 
motor enough current. 


If Cause 1 be the fault, a new rotor will be required. 
If Cause 2 be the fault, reduce the area of the short circuit- 
ing rings, take care the current density is not made too 
high, 2,000 ainsp per sq. inch if of brass and 3,000 amps. 
per sq. inch in the copper parts If there is fear of this, 
try some high-resisting material. If Cause 3 is the fault 
the starter will have to be altered to give the requred, 
current, which should be about 25% full load current or 
even more, if there is no fear of damaging the stator 
windings ; if the starter cannot be altered, a new one will 


have to be purchased.—E. А. 
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PERSONAL. 


At a meeting of the Council of the Leeds Local Section of the 
Institution of Electrical Engineers, held at the Hotel Metropole 
on May 17, 1909, Mr. W. M. Rogerson, President, in the chair, 
it was resolved that in view of the approaching marriage of the 
Hon. Secretary (Mr. Harold Dickinson), and as some acknowledg- 
ment of his valuable services in founding the Leeds Section of 
the Institution of Electrical Engineers, and as ita first chairman, 
together with the keen interest displayed by him in the interests 
of the section as Hon. Secretary, and as a tribute of the high 
esteem in which he is held by all the members, a suitable wedding 
gift should be presented to him. The presentation was made on 
Thursday, August 5, 1909, when a very ornamental silver table 
centre was presented to him, along with the hearty good wishes 
of his fellow members of the Society. 


The Managers of the Dundee Technical College have appointed 
as lecturer on Electrical and Mechanical Engineering Mr. Robert 
D. Archibald, B. Sc., A. M. I. C. E., A. M. I. E. E., principal assistant 
to Dr. Magnus Maclean, Professor of Electrical Engineering in 
the Glasgow and West of Scotland Technical College. 


At the last meeting of the Bridlington Town Council, the 
salary of the Borough Electrical Engineer (Mr. A. J. Beckett) 
was increased by £25, with a further increase of £25 in twelve 
months to £300 ; the salary of the Chief Clerk of the Electricity 
Department (Mr. T. E. Mott) was increased by £13 to £117 per 
annum, with two further yearly increases of £6 10s. to £130 per 
annum. Both increases to date from July 1, 1909. 


BOOKS RECEIVED. 


" Engineering Units of Measurement: with Symbols and 
Abbreviations, British and Metric Equivalents.” By John 
Ramsay, A. M. Inst. C. E. (Glasgow: John Smith & Son, Ltd. 
Price Is. net.) 


* Electrical Installations of Electric Light, Power, Traction 
and Industrial Electrical Machinery." By Rankin Kennedy, 
C.E.: Vol v.— Electrical Signals, Telegraphs, Telephones, X- 
Ray, Wireless Telegraphy, Induction Coils, Medical Electrical 
Apparatus. (London: Caxton Publishing Co. 78. 6d. net.) 


COMPANIES' MEETINGS AND REPORTS. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT. 


The report of the Chilian Electric Tramway and Light Co., 
Ltd., states that the result of the company's operations for 
the year, after deducting interest and redemption of Debentures, 
London office and other charges, shows a balance to credii of 
profit and loss account of £8,832, to which must be added the 
balance to the credit of this account brought forward—namely, 
£1,712—which makes a net balance to credit of £10,545. From 
this sum £8,000 has been tran ferred to renewals reserve account, 
leaving a balance of 42.545 to be carried forward to credit of 
profit and loss account for the year 1909. The Chilian currency 
has suffered still further depreciation in 1908, the rate of exchange 
being on an average about 9 11-16d. per peso, and at one time 
falling as low as 71d. This has, of course, adversely affected the 
profits earned. 


LIVERPOOL OVERHEAD RAILWAY. 


The report of the Liverpool Overhead Railway Co. for the half- 
ear ended June 30 last, to be submitted to the meeting at 
Liverpool on the 17th instant, states that the gross revenue 
receipts amount to £35,188, and the working expenses to £27,372. 
There has been a further shrinkage in passenger traffic during 
the past half.year, resulting in a reduction in the revenue of 
2.486. This decrease in traffic is mainly attributable to the 
depression in trade. The directors, by introducing a more 
frequent but less costly service of trains, and effecting other 
em ill economies in working expenses, have made a saving of 
£3,138. The structure and the rolling stock have been maintained 
in efficient condition. The sum ot £1,500 has been carried to 
credit of renewal fund, which now amounts to £38,082. The 
directora have to record with regret the death of Sir Edward 
Lawrence, who was one of the original directors, and who has 
rendered to the company very valuable service. Including the 
balance brought forward at December 3l, 1908, £4,210, there 
is now availabie for dividend £7,696. and the directors recommend 
a distribution at the rate of 5% per annum on the (1892) Prefer- 
ence shares (less income-tax), leaving a balance of £4,696 to be 
carried forward. 
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BAKER-STREET AND WATERLOO. 


The report of the Baker-street and Waterloo Railway Co. for 
the half-year ended June 30 last, submitted [to the meeting 
yesterday, states that the capital expenditure during the half- 
year amounted to £71,880, representing: the expenditure which 
at the close of last half-year remained chargeable to the capital 
expenditure account. The share capital still remaining to be 
issued to the contractors under the construction contracts 
amounts to £33,000. Gross receipts on revenue account during 
the half-year amounted to £91,510, being an increase of £7,981 
on the receipts for the corresponding half of last year. The 
working expenses have amounted to £42,224, being a decrease 
of £3,228. After providing for interest, rents and Preference 
dividend and reserving £4,000 for contingencies and renewals 
there remains a balance of £18,304 available for Ordinary 
dividend, and the directors recommend that a distribution at the 
rate of 1}° per annum be declared on the Ordinary shares, and 
an additional dividend at the rate of 11? per annum (making 
30% per annum in all) оп the Ordinary shares other than those 
held by the Underground Electric Railways Co. of London, Ltd., 
or their nominees, leaving a balance of £3,105 to be carried 
forward. The terms of the agreement with the North-West 
London Railway Co., referred to in the directors' last half-yearly 
report, which provided for the working by this company of the 
projected railway from Edgware-road to Brondesbury, were 
settled, subject to contirmation by the shareholders, but it did 
not become necessary to seek such confirmation, as the Bill of 
the North-West London Railway Co. did not pass through 
Parliament. The extension to Paddington, which this company 
have power to construct, was so laid out on the Parliamentary 
plans that if it were constructed any extension beyond Padding- 
ton would be practically impossible, and its construction would 
also debar the company from arranging to work, as a continuous 
line, any extension in the direction of Brondesbury and Crickle- 
wood, which, in the opinion of the directors, would be of more 
value than the Paddington extension. In these circumstances 
the directors recommend that the Paddington extension, as 
authorised, should be abandoned, and all questions as to extension 
of the railway beyond Edgware-road left for future consideration. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY. 


The ordinary meeting of shareholders of the London, Brighton 
and South Coast Railway Co. was held at London Bridge, the 
Earl of Bessborough, C.V.O., C.B., presiding. 

The Chairman, in moving the adoption of the report and 
accounts, said the work of equipping the South London Railway 
for electrical working was now very nearly completed. A trial 
service of some 16 trains had been running continually between 
Battersea Park and Peckham Rye in each direction for the last 
three months, and the full service between Victoria and London 
Bridge would commence on October The men had been 
receiving most careful training, both as regarded driving the 
trains and dealing with all the novel conditions of the system, 
and he was glad to report that everything had worked most 
satisfactorily. They intended to open the public service between 
Peckham Rye and Victoria at the end of the month, but they had 
been careful not to start until the men had been thoroughly 
trained and tested. The consulting electrical engineer and the 
contractors had carried out the work in a most able manner, and 
were entitled to every praise for overcoming the many difficulties 
and obstacles with which they had had to contend. With the 
establishment of the full service between Victoria and London 
Bridge, a distance of between eight and nine miles, a very 
considerable acceleration in time would be effected between those 
termini, as where steam trains had taken 36 minutes, the electric 
traina would run in 24 minutes, with the same number of stops. 
A much more frequent service would be run, and both season 
ticket and ordinary rates would be revised to meet the new 
conditions. They hoped, therefore, that in a very short time they 
would regain some of the business which had been lost to the 
electric tram and motor- bus competition. ү had started the 
current half-year fairly well, and there were indications that the 
improvement in their business which had been shown druing the 
past two half-years was likely to be maintained. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY. 


The report of the Great Northern, Piccadilly and Brompton 
Railway Co. for the half-year ended June 30 last, submitted 
to the meeting yesterday, states'that the capital expenditure 
during the half-veareamounted to £169,488, representing the 
expenditure which, at the close of last half-year, remained 
chargeable to the capital expenditure account. Gross receipts 
on revenue account amounted to £157,993, being an increase of 
£10,229. Working expenses amounted to £73,404, being a 
decrease of £1,578. After providing for interest, rents, and 
Preference dividend, and reserving £6,000 for contingencies and 
renewals, there remains а balance of £33,592 available for 
Ordinary dividend, and the directors recommend a dividend at 
the rate of 1°, per annum on this issue, leaving a balance of 
£8,352 to be carried forward. 


CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY. 


The report. of the Charing Cross, Euston and Hampstead 
Railway Co. for the half-year ended June 30 last. submitted 
to the meeting yesterday, states that the capital exp -nditure 
during the half-year amounted to £145,798, representing the 
expenditure which at the close of last half-year remained charge- 
able to the capital expenditure account. Gross receipts on revenue 
account amounted to £105,182, an increase of £16,299. Working 
expenses amounted to £57,795, an increase of £1,302. After 
providing for interest and rents, and reserving £3,000 for con- 
tingencies and renewals, there remains a balance of £18,813 
available for Ordinary dividend, and the directors recommend 
that a dividend at the rate of 10 per annum be declared on this 
issue, leaving a balance of £2,590 to be carried forward. 


METROPOLITAN ELECTRIC SUPPLY. 
An interim dividend of 2s. 6d. per share has been declared. 


SINGAPORE ELECTRIC TRAMWAYS. 


The ordinary general meeting of the Singapore Electric 
Tramways, Limited, was held at 19, St. Swithin’s-lane, E.C., 
under the presidency of Mr. Edmund Davis, in the absence of the 
Chairman (Sir Frank Swettenham). 

Mr. Davis said: We have presented the report and accounts 
nearly four months earlier than last year, and next year we hope 
to have them in your hands within the first half of the year. In 
reference to the balance-sheet, I would draw your attention to 
creditors and credit balances, which in the accounts to December 
3l, 1907, stood at £10,693 7s. ld., and in those now under 
review at £6,701 8s. 3d., showing a reduction of nearly £4,000. 
Turning to the other side of the accounts, you will see that during 
the period under review we have outlaid £12,884 8s. 6d. on our 
tramway undertaking, or about £4,500 more than in 1907, 
though we have written off a little over £10,000, as against 
£13,000 in 1907, the general rearrangement of provision for 
depreciation having been arrived at after consultation with our 
general manager, who advises us that, owing to the excellent 
condition of the plant, the reduced rate is justified. Cash at 
bankers and in hand and in transit is practically the same as in 
the previous year, though we now have only £6,000 on loan 
against security to compare with £15,000 in 1907. Debit balances 
and stocks of stores, tickets, coal, and sundries are about the 
same for the two years, and the balance of profit and loss account 
has been increased by £4,040 18s. 6d., making the total under 
this heading £16,217 6s. 6d., which is caused by the large amounts 
debited to our profit and loss account from year to year by way 


of depreciation. 


Turning to the profit and loss account, it is unsatisfactory to 
note that our total receipts are £917 7s. 9d. less than for 1907, 
and you will notice that we have debited the account with 
depreciation amounting to £10,233 11s. 4d., debenture interest 
£17,500, and the royalty payable to the municipality of Singapore 
£601 93., and then show a loss for the year of £4,040 18s. 6d. In 
abstract D the item commission and discount is again heavy, 
amounting to £740 2s. You will have noticed that the total 
traffic receipts amount to £55,985 12s. 9d., or very nearly 4°, 
less than in 1907, the receipts per mile being 6:89d., as against 
741d. in 1997. The falling off in revenue is to a large extent due 
to the great depression in trade in the colony, and more par- 
ticularly among the Chinese community. The receipts for the 
current year up to July 31 show an increase over the corres- 
ponding period of 1903 of £7,070. The tramway expenses amount 
to £35,086 12s., or an increase on 1907 of about 2°8°5, though the 
cost per car mile is 3˙99d., against 4 07d. in 1907, the reduction 
being due to the fact that 63,104 more car miles have been run. 
The system of reserving first-class accommodation, which was 
introduced on August 22, 1908, has been found to be of benetit 
to the company, and is therefore being continued ; but at present 
it cannot be profitably extended over the whole system. From 
the date mentioned to the end of the year the first-class receipts 
averaged 8329, of the gross receipts, and as 5 cents per section 
is charged, against 3 cents for second class, we consider this 
satisfactory. 

The receipts from the supply of energy for lighting and power 
purposes show a very gratifying increase, being $31,126, as against 
$15,999, or, say, a little short of double the receipts for 1907. 
This branch of the company's business is one with great poten- 
tialities, and, as further installations are brought on to the 
municipi] mains, the returns should increase largely. Up to 
April 30 of the present year—to which date we have received 
detailed returni—the revenue under this heading shows a 
further increase of 48% when compared with the corresponding 
four months of 19)3. With an improvement in trade in Singapore, 
the completion of the tramway system, aad an increase in the 
sale of energy for lighting and power purposes, the time should 
shortly arrive when the company wid show more satisfactory 
results than those shown in the accounts we are submitting for 
your adoption to-day. It will be noticed in the report that Sir 
Robert Hampson has resigned his seat as a director of the 


company. We have completed arrangements with our agents in 
Singapore whereby our general expenditure will be reduced, they 
having agreed to accept a greatly reduced amount as their 
remuneration, and you may rest assured that we shall do all we 
possibly can to carry on the affairs of the company in as economi- 
cal а manner as possible compatible with the retention of 
efficiency. I now beg to move: That the accounts at December 
31, 1908, together with the reports of the directors and auditors 
thereon. submitted to this meeting. be, and the same are hereby, 
approved and adopted." 

Sir Charles Petrie seconded the motion, which was carried 
unanimously. 

Mr. F. Baynes moved the re-election of Mr. Edmund Davis 
and Sir Charles Petrie, the retiring directors, which was seconded 
by Mr. D. C. Ellis and unanimously agreed to. 

The reappointment of the auditors (Messrs. Annan, Dexter 
and Co.) brought the proceedings to a close. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING. 


The annual report of the Westinghouse Electric and Manu- 
facturing Co. (the parent concern) has just reached us. The 
affairs of the company were taken out of the hands of the receivers 
December 5, 1908. The present Board was elected November 
30, 1908, the officers, were appointed December 7, 1908, and 
an executive committee elected January 5, 1909; but the 
Board was not permanently organisd until the election of Mr. 
Robert Mather as Chairman, January 19th, 1909. The inter- 
vening time has been required to complete the adjustments 
resulting from the receivership and the readjustment of the debt 
of the company, and to determine the reductions to be made with 
reference to the company's business in America. ‘There was a 
decrcase in the surplus account during the year ended March 31 
last of $2,992,662. as follows :— Loss from operations of the 
business after providing for all interest charges and making fair 
allowances for depreciation, $918,683 ; expenses incurred in 
connection with the adjustment of the debt existing October 23. 
1907, $460,490 ; compensation and expenses of receivers and 
their attorneys, $265,883 ; charged off to reduce the book value 
of assets, such as discount and expenses incurred in connection 
with bond issues of previous years ; depreciation of patents, 
depreciation of various stocks and bonds, provision for possible 
losses on inactive finished parts and machines on hand at the 
close of the year, and other minor items of similar nature, 
81.347.606. The loss during the fiscal year of $918,683, after 
providing for interest on the debt and all expenses, is chiefly 
accounted for by a small volume of business, the utilisation of 
high-priced material, by sales at reduced prices and by very 
considerable extra expenses incurred in completing the depart- 
mentalising of the manufacturing operations of the company and 
in the rearranging of the machinery, which work was carried on 
without interruption by the receivers. These important changes 
in manufacturing methods have reduced greatlv the amount of 
material, raw, in process and finished, required to be kept in 
stock for a given amount of output (the amount of material in 
stock, work in progress, goods on consignment and apparatus 
with customers on March 31, 1909, was $9,961,182. as compared 
with $17,740,178 on October 23, 1907), and has also increased 
the space available for manufacturing operations. The company 
received from stockholders, merchandise and other creditors, 
subscriptions to capital stock at par amounting to $12,778,825 ; 
to Five per Cent. Convertible bonds at par amounting to 
83.586.000. and to 4, 5, 6 and 15-year notes $1,392,150, making 
a total of new capital raised at par by the sale of stock and 
securities of $17,756,975. The officials estimate that the plants 
have an annual output capacity of 850.000.000, and that the 
cash capital provided as above is ample for conducting a business 
of that magnitude. Under the provisions of the Convertible 
bond indenture, the company is required to provide a sinking 
fund of $500,000 annually and to invest the same in its Con- 
vertible bonds. Since the termination of the receivership the 
company has turned into the sinking fund $1,500,000, covering 
the requirements up to the end of the present calendar year. 
This sum was invested in Convertible bonds, yielding a profit of 
$105,479. While there has been a decided improvement in the 
business of the company since the beginning of the year, it has 
not yet reached normal proportions, but the outlook and in- 
quiries indicate that in the near future the full capacity of tha 
various works will be required to meet the demand. 


THE YORKSHIRE ELECTRIC POWER CO. 


The report. of the directors to be submitted to the shareholders 
at the thirteenth ordinary half-yearly meeting of the company, 
to be held at the Hotel Metropole, Leeds, on Tuesday, September 
21, runs as follows: In accordance with the resolution passed 
at the shareholders’ meeting in February, 1908, the directors 
have pleasure in reporting on the progress of the company for 
the half-year from January 1 to June 30, 1909. The receipts 
from the sale of energy and for work charged out to consumers, 
etc., for the half-year ending June 30 last amount to £11,163 
4s. 2d. ; against for the half-year ending June 30, 1908, £8,698 98. ; 
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and for the half-vear ending June 30, 1907, £4,700 9s. 1d. The 
gross profit on the revenue account for the half-year is £2,598 
12s. Па. ; against a gross profit for the half-vear ending June 30, 
1908, of £1,249 16s. ; and a gross loss for the half-year ending 
June 30, 1907, of £403 4s. 3d. After payment of mortgage interest 
the net revenue account shows a profit on the half-year just ended 
of £1,069 178. Id.; compared with a profit for the corresponding 
half-year in 1908 of £363 6s. 10d. ; and a loss for the half-year 
ending June 30, 1907, of £1.211 3s. 9d. During the half-year 
further agreements have been made with power users to an 
extent equal to the average of preceding half vears; these 
include a number of contracts with collieries and other con- 
sumers on the Barnsley extension. The full benetit from these 
arrangements does not appear during the period under review. 
The demand for energy per h.p. connected has been low owing 
to the depressed state of nearly all the industries in the company's 
area ; notwithstanding the adverse conditions of trade there has 
been a steady increase in the use of the company's supplvl. 
Owing to these increases it will shortly be necessary to instal 
further generating plant for which space was reserved when the 
Thornhill Power Station was erected. The whole of the issue of 
445.000 of second mortgages has been applied for and allotted. 
The directors are glad to report that Mr.Walter Geoffrey Jackson 
has consented to fill the vacancy on the Board and they have 
appointed him under the powers conferred upon them. 


WASTE HEAT AND GAS ELECTRICAL GENERATING 
STATIONS. 
The directors have declared an interim dividend in respect of 
the half-year ended July 31 at the rate of 5% per annum, less 
income-tax. The dividend is payable on August 3l. 


CONSOLIDATED ELECTRICAL. 


The Consolidated Electrical Co., Ltd., has declared a dividend 
of 3% (7 1-5d. per share), less income-tax, on the Ordinary shares 
for the past year, and carried £7,385 forward. 


COMPANIES REGISTERED. 


-— — — 


ADNIL ELECTRIC Co., Lrp.—Registered June 29. Capital 
£10,000, in £1 shares. Objects: To carry on the business of 
e'ectricians, electrical and general engineers, ironmongers, 
makers of and dealers in electric tramcars, motor-cars, flying 
machines, aeroplanes, cycles, carriages and other vehicles, 
manufacturers of and dealers in dyna mos. motors, electric light 
fittings, etc. Private company. Registered office, Adnil-building, 
Artillery-lane, E.C. 


PREMIER ELECTRIC Institute, Lrp.—Registered July 9. 
Capital £100, in £1 shares. Objects: To inaugurate an institute 
for se'ling curative electrical appliances and advising on electrical 
treatment, to carry on the business of manufacturers of and 
dealers in electrical specialities, etc. Private company. Table 
"A" mainly applies. Registered office, 133-5, Regent-street, W. 


S. A. Warp & Co., Lrp.—Registered July 8. Capital £3,000, 
in LI shares (1.500 Preference). Objects: To acquire the business 
carried оп by N. A. Ward & Co. at Broad-street, Sheffield, and 
to carry on the business of mechanical and electrical engineers, 
merchants, stores contractors, colliery and general mill fur- 
nishers, driving belt manufacturers, etc. Private company. 


SYLVERLYTE (1909), Ltp.—Registered July 24 by Romer & 
Skan, 4, Copthall-chambers, E.C. Capital £200,000, in £1 shares. 
Objects: To acquire any inventions relating to electric and other 
lamps or any lenses, reflectors or other compound parta or 
accessories for use in connection therewith, in particular to 
acquire patents Nos. 5,191 of 1904 and 10,696 of 1908, granted 
for the United Kingdom in respect of inventions relating to 
improvements in lenses and the benefit of foreign and colonial : 
patents granted or applied for in connection therewith, also to 
acquire the business and assets (except cash in hand) of the 
Sylverlyte Electric Lamp Co., Ltd., and to carry on the business 
of manufacturers of and dealers in lamps, etc. Minimum cash 
subscription, 50,000 shares. The first directors (to number not 
less than three nor more than nine) are A. E. Berthoud, J. S. 
Burns, T. E. Dickinson, H. Harker and S. F. Rumball. Qualifi- 
cation, £250 shares. Remuneration, £50 each per annum. 
(Chairman £100) and 10°, of the distributed profits, divisible. 
Registered office, 13, Sise-lane, Queen Victoria-street, E.C. 


Fire Tramway Licut AND Power Co., Lrp.—Registered 
July 3 in Edinburgh by Guild & Shepherd, Edinburgh. Capital 
£290,000, in £1 shares. Objects: To acquire all or part of the 
share capital of the Dumfermline and District Tramways Co. 
and the Fife Electric Power Co., to construct or acquire light or 
other railways, electicr or other tramways and electric lighting 
and power supply works, etc. The first directors (to number not 
less than two nor more than five) are to be afterwards appointed. 
Qualification, 100 shares. Remuneration as fixed by the company. 
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ALBA Lamp SYNDICATE, Lrp.—Registered July 29, by R. P. 
Hamp, 22, Southampton.street, | Bloomsbury-square, W.C. 
Capital, £3,000, in 2,925 Preferred Ordinary shares of £1 each 
and 3,000 Deferred Ordinary shares of 6d. each. Objects: To 
acquire the benetit of and develop and turn to account a certain 
existing invention relating to a central reflector electric lamp. 
Private company. The first directors (to number not less than 
two nor more than seven) are: S. Fawns (chairman) and А. E. 
McCracken. Registered office, 149-150, Fins bury- pavement 
House, E.C. 


Pacrric RAILWAV Co. oF CoLoMBIa,—July 30. £280,000 (£20). 
To acquire as à going concern the undertaking and assets and 
liabilities of the Compania del Ferrocarril del Pacifico (formed 
under the laws of the Republic of Colombia), including all con- 
cessions granted to the company by the Government of the said 
Republic for the construction and operation of lines of railway, 
to operate any of the company's railways by steam, electricity, 
or other power, etc. First directors (not less than three nor more 
than nine): C. T. Elicechea, A. J. Penney, and C. Castro. £500. 
£150 each per annum (£50 extra for the chairman). B. Sanin 
Cano, R. Parga, and L. Norzagaray are alternate directors. 


LIENS REGISTERED. 


Hart ACCUMULATOR Co., Lrp.— Mortgage, dated July 15, 
1909, to secure £4,500 and 40% interest, charged on lands and 
premises at Stratford. Holders—G. A. Smith, H. A. Smith and 
F. Smith. | 


WOLFRAM (TuNGSTEN) МЕТА, FinaMenr Lames, Ттр. — 
Particulars of £40,000 Debentures, created April 30, 1909, filed 
pursuant to section 93 (3) of the Companies (Consolidation) Act, 
1908, the amount of the present issue being £30,000. Property 
charged—The company's undertaking and property, present 
and future, including uncalled capital. No trustees. 


RECEIVERS APPOINTED. 


RENO ELECTRIC STAIRWAYS AND Conveyors, Lrp,—M. 
Lancaster, of 1, Basinghall-street, E.C.. as receiver and manager, 
by order of Court, dated July 23, 1909. 


BUSINESS NOTES. 
LIGHTING AND GENERAL. 


BinMINGHaM.—The City Council are seeking powers to 
borrow £149,350 for the electric supply undertaking, £100,000 
of whieh is required for extension of the underground mains ; 
£15,000 for high tension switch gear, and £2,000 for trans- 
formers. There was an increase of nearly four-and-a-half millions 
of units supplied to private consumers as compared with the 
previous year, and the undertaking was able to pay over £10,000 
out of profits in relief of the rates. 


ILFRACOMBE.—The Electric Light Co. wrote to say that they 
would provide the lamps, etc., needed at the Pavilion, for £11. 
The Chairman said the time was very short, and he and the 
Surveyor had given orders for the work. The Council unani- 
mously confirmed the action, the lighting to go on to the end of 
the month with the option of continuing a week or two longer. 


CARLISLE.—Mr. W. О. E. Meade.King. Inspector of the 
Local Government Board, held an inquiry into an application 
to borrow £5,750 for laying down new plant at the electricity 
station, which is now being run at full power. There was no 
opposition. 


OurToN BROAD.— The General Purposes Committee reported 
that the Clerk had submitted copies of provisional orders and 
transfers received from the Urban District Councils of Leather- 
head, Wembley, Sandgate, Hampton, and Cromer, and it was 
resolved —'' That this committee having considered the infor- 
mation received from Urban District Councils having 
provisional orders for the lighting of their respective districts, 
apply to the Council for authority to advertise inviting tenders 
for the working of the electric lighting provisional order." On 
the motion of Mr. R. S. Stranack the report was adopted. 


SOUTHAMPTON.— [t has been decided to seek Parliamentary 
powers to carry on the work of free or assisted wiring. to instal 
wires, fittings, etc., and to hire out arc lamps, heating apparatus, 
and cookers, either at a rental, or on the deferred payment 
system. 
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SURREY County (CON CI. It was reported that a clause 
for the protection of the Council had been inserted in the Hind- 
head and District Electric Lighting Order, and though the 
placing of overhead wires had not entirely been prohibited, the 
placing of them would be subject to the consent of the Board of 
Trade and the local authority, and the Board had intimated that 
they would not in any case give their decision without affording 
the County Council an opportunity of being heard. 


Woop GREEN.—Messrs. May and Hawes, consulting engineers, 
have issued a report embodying a scheme for an electric supply 
undertaking which has been adopted by the Wood Green District 
Council, subject to the terms of an agreement with the North 
Metropolitan Power Company, for the supply of electricity in 
bulk. An alternating current 3-phase system is proposed. The 
pressure would be reduced from 10,000 to 3,000 volts at a dis- 
tributing station, and thenee transmitted to sub.stations or 
transformer pillars, the delivery pressure for lighting being at 
250 volts. 

TUNBRIDGE Weis. —During the past 14 years the electrical 
undertaking has earned a gross profit of £59,327 on a capital 
outlay of £80,519 4s. 10d. The inception of the undertaking 
was co-incident with Mr. Boot’s appointment as resident engi- 
neer, and since that date 960 consumers using an equivalent of 
64.126 —8 c.p. lamps have been secured (being nearly one-sixth 
of the total number of ratepayers). In 1907 Mr. Boot was 
appointed, and is still retained as Consulting Electrical Engineer 
to the Corporation. 

BAT. — The Electricity Department shows a net loss in fixed 
interest and sinking fund of £384. The extra amount for interest 
and sinking fund amounted to £175 (interest), and £163 (sinking 
fund): total £338, or about £50 less than the net loss. In briefly 
explaining the reasons for the loss, Mr. Hatt said it was very 
well known throughout the whole country that the revenue of 
electric lighting had been disastrously affected. by the intro- 
duction of metallic filament lamps, and there was a reduction in 
the revenue of £645. Fortunately, they had an increase in the 
sale of current for power purposes of £171. reducing the net loss 
on the current, but the fact remained that the introduction of 
these lamps had resulted in a loss to the undertaking of £645, 
but the speaker referred optimistically to the future, with the 
reduced cost to the consumer and the better light provided. 
But while the introduction of the 3,000 lamps temporarily 
affected the revenue, he believed they might safely say it had 
solved for them the problem of street lighting. They had an 
instance of it, for no one who had seen the lighting of the road 
in Bloomtield.park would hesitate to say that it was infinitely 
better than any street lighting by gas at present in the city. 
The cost of the 100 candle power metallic filament lamp was 
£2 15s. per annum, as compared with £2 108. for the 60 candle 
power incandescent burner. 

LONGTON (STAFFs).—The Council will expend £1,550 for the 
purposes of the electricity undertaking. | 

LuToN.—£269 are to be spent on extensions of the electric 
mains, 

Cancurra.—The number of units delivered to consumers by 
the Calcutta Electric Supply Corporation, Ltd., during the four 
weeks ended June 25. 1909, were 689,235, compared with 
561,055 units in the corresponding four weeks of 1908. 

lIeswicu. —During last summer the five main boilers were 
titted with the Crosthwaite Patent Grates, at a total cost of 
£430 19s. 7d., resulting in an economy in coal consumption, 
represented by about £579. A water softener, having a capacity 
of 400 gallons per hour, was also purchased and brought into 
use. A special main was laid in December, in order to supply 
the power for working the Dock cranes from our tramway 
circuit. These cranes were previously supplied from the lighting 
mains, but their intermittent working and the great fluctuation 
of current rendered it necessary to make the change. During 
the year negotiations were concluded with the Admiralty for 
supplying electric energy for operating the new wireless tele- 
graph station. A special feeder is to be laid from the power 
station for this purpose, but the cost will be borne by the 
Admiralty. The use of electricity for lighting the streets has 
received consideration during the year. The free wiring system 
for consumers’ installations which you decided to introduce in 
March last year has now had a full year's trial, and the fact that 
69 consumers have been connected on this system warrants you 
in concluding that it has been successful. The total capital laid 
out at March 31, was £488. In October last year, following the 
practice adopted by many other electric supply undertakings, a 
scheme of hiring out arc lamps for shop lighting was introduced 
the hirer paying a fixed sum per annum for a definite number of 
hours of burning, including hire of lamps, electric energy, car- 
bons, cleaning, ete. At March 31, 26 lamps were installed under 
this scheme, representing a capital outlay of £128. The working 
expenses amount to £9,496 and capital charges to £5.901, making 
a total on the expenditure side of £15,397, excluding the two 
special items mentioned below. The total of the revenue side is 
£15,391, so that, had there been no special charges such as the 
payment towards the cost incurred in rebuilding the boiler 
Settings, and the instalment for liquidating the preliminary 


expenses, the two items amounting to £345, revenue would 
have failed to balance against expenditure by only some £6. 
The two special amounts mentioned, however, make the deficit 
on the year’s working £351, which compares with a loss in the 
previous year of £1,789. In that year, however, we made no 
allowance towards preliminary expenses, consequently the net 
result of working this year is £1,678 better than the previous 
year, a result which I think you will consider very satisfaction. 
There has been a considerable increase in the turnover of the 
installation department as compared with the previous year. 
The installation department on the year's working shows a 
profit of £150, The percentage increases in the supply for private 
lighting and power over last year's figures, being respectively : 
Lighting, 16°32°, ; power, 25:61?5. There is also an increase 
of 278", in the output for traction, which is referred to later. 
The number of consumers has increased by 137 during the year 
or 29°49, on last year's total. The department has benefited 
considerably through the new metal filament lamps in connection 
with whieh important improvements and developments have 
taken place during the year. ‘The tigures for cost of production 
show a satisfactory reduction, especially the cost per unit for 
coal. 

MapnRID.—The Government has decided to spend 10 million 
pesetas in the reorganisation of the telegraphic and telephone 
service. Nearly two millions will be reserved for land telegraphy, 
and over two millions for marine cables. ddd telegraphic oftices 
are to be fitted with telephonic apparatus. 

WonRTHING.—À report on the trial of the Beck electric lamp 
for street lighting has been before the Town Council. Taking two 
arc lamp circuits in Chapel-road. the Beck lamps showed a saving 
of 19°, of electric current, and the committee reported that 
The illumination afforded by the Beck lamp is also much 
greater than that obtained from the other lamps." There is an 
excess in the cost of carbons, but a saving in repairs. The 
electrical engineer reported that no difliculty was experienced 
in maintaining the new lamps in an efficient condition, that they 
were extremely simple in construction, and that all new parts 
which from time to time become necessary will be inexpensive. 
It is proposed to replace the present lamps with the new. 

BunNLEYv.— The total expenditure of the Electrical Depart- 
ment last year was £11,680, and the total revenue £21,034. 
There was an increase of 119 consumers, of 34 motors connected, 
representing an increase of 64 b.h.p. In his report Mr. L. E. 
Starkie, the Borough Electrical Engineer, says: There is no 
doubt that the metallic filament lamp for electric lighting will 
do what the incandescent mantle did for gas, that is, increased 
illumination at less cost. It is gratifying to know that the price 
of the lamps is gradually being reduced, and since lamps are now 
to be reaidly obtained to burn singly on 220 volts, electrical 
undertakings should eventually reap the benefit." 

САРЕ TowN.—The Cape Town Corporation Electric Lighting 
Works on July 1 took over the responsibility of supplying energy 
in bulk to the Cape Government Railways, and the Table Bay 
Harbour Board. The supply to the Cape Town Post Office is 
also taken from the Corporation through the Railway switch- 
board. Cables have been laid in duplicate by the Corporation, 
both to the Railways and Docks switch boards, in order to provide 
against a breakdown. For the purpose of the extensions a large 
quantity of new plant has been erected. The engines are by 
Belliss & Morcom, and are directly coupled to Siemens alternators 
generating two-phase current at 2,200 volts. "The engines are 
capable of giving & continuous output of 600 b.h.p., with an 
overload of 25% for two hours. The boilers were supplied by 
Babcock & Wilcox, and the condensing plant by W. H. Allen, 
of Bedford. There is also a booster " (by the Phoenix Co., 
Bradford) for raising the pressure from 440 volts to 550 volts for 
working purposes at the Docks. А battery station has been 
erected at the Docks, and equipped by the Chloride Co. The 
switchboard was supplied by Siemens Brothers, and is of the 
remote control pattern. In addition to the two steam-driven 
alternators, there is a motor-generator so that when the lighting 
load at the Railway and Docks is small, the load can be supplied 
from the alternator of this motor generator; this plant was 
supplied by the General Electric Co., of London. The old battery 
station at Dorp-street has been dismantled, and a new battery 
shed ereeted and equipped, adjoining the Central Electric 
Light Works. The total cost of the extensions amounts to 
about £25,000. 

FaAREHAM.— The Council decided to provide new cooling 
apparatus and other plant at the new Electric Light Works, at 
an estimated cost of £182 10s. 

BrabForb.—The annual report of the Electricity Department 
for the year ended March 31 shows a surplus on the year's work 
of £2,146, compared with £,1135 in the previous year. Against 
this has to be set a sum of £1.491, for adjustment of liabilities on 
March 31, 1908, and a sum of £1,200 rebate made to the Tram- 
ways Committee in consequence of the failure of the 
Committee to provide sub-stations for the transforming of 
the high-pressure current. The works are shown to have earned 
from 1890 the total surplus of £78.127. The general supply of 
current for the year shows a decrease of £217, but this has been 
more than compensated for by an increase of £4,004 in the bulk 
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supply. The cost of coal during the year was £11,910, an increase 
of £510 on the previous усаг. The total income showed an in- 
crease of £3,972 and the total expenditure an increase of £2,960. 


EMpEN (Germany). —The British Viee-Consul, Mr. W. H. M. 
Sinclair, reports that a new undertaking has been initiated near 
Aurich with Government assistance. Works are being erected 
with a view to utilising peat, of which a vast supply is available. 
for the generating of electricity. The Government will, it is 
reported, require a supply of some 2,000,000 kws. yearly in con- 
nection with the harbour at. Emden. 


TRACTION. 


York.—In connection with the electrification of the tram- 
way, the whole of the rails are to be welded by the“ Thermit ” 
process, 


DuvkiNFIELD.— Alderman W. E. Wood stated at Dukintield 
Town Council that the Stalybridge, Hyde, Mossley, and 
Dukinfield Joint Tramways and Electricity Board had pro- 
duced electrical current at a cheaper rate than any other 
undertaking in the United Kingdom. Answering Councillor 
Hamer as to whether the current was being sold at less than 
eost price, Mr. Wood explained that the policy of the Board in 
charging one penny to the tramways and less than one halfpenny 
per unit to private firms had resulted in а reduction of the loss 
of £5,000 in 1907 to £500 last year. 


Irswicu.—The Tramways Department report the greatest 


deficit which has so far resulted in the working, viz., a sum of 


£2.204, comparing with a loss of £1,450 last vear. The increase 
in the loss on working is mainly accounted for by £409 less 
revenue, and £124 increase in cost of electric power. Another 
item in the increased loss is the contribution from revenue of 
£200 (made this year for the first time) towards the wiping out 
of the preliminary expenses which originally stood at £602. The 
only capital expenditure during the vear has been £85 on a 
special machine for grinding rails, joints, and points. A new 
system of Id. return fares was introduced in order to encourage 
short distance riding. 

LixcorN.—The City Council has accepted Mr. W. R. Lilly's 
Steep-hill tramway scheme, which will prove of great advantage 
to the Electrical Department and to the inhabitants. 


CONTRACTS OPEN. 


DvBLIN.—Ballinasloe Lunatic Asylum. Supply and erection 
of overhead cables. Spec., LI IS., G. B. Меепап, 5, Charleville- 
road, Rathmines. 


BnhussELs.— Electric equipment of new sub-station at Ostend. 
October 8. 

BissoNE (Italy).—Equipment, &c., of single track, 1-metre 
gauge electric tramway from Capolago to Bissone. (Part., from 
Sig. Antonio Soldini). 

BONN. — Electrice railway between Bonn-Beul-Siegberg and 
Bonn-Koenigswinter-Konneff. (Electrische Bahnen der Kreise, 
Bonn-Stadt, Bonn-Land und des Sieges Kreises). 


Lrrrs.— Dock Commissioners.—Crane, Est. £11,000, capable 
of lifting 100 tons, having a jib 60 ft. in height and a radius of 
36 ft.. with an auxiliary jib about 15 ft. higher, capable of lifting 
20 tons. 

MaasTRICHT (Holland).—Electric line from Baats to Maas- 
tricht, viá Margraten, with branch fromGuelzen to Wylre. Est., 
£110,000. (Part., from Provincial States). 


BuxkanEsT.— Municipal Council. New electric tramway lines, 
to be constructed by a Rumanian company to be formed with a 
capital of £160,000, of which amount the municipality will 
subscribe a quarter. 

Luaano (Italy).—Tramway construction and equipment—one 
metre gauge electric line from Massagno to Ostarietta vid 
Casternpino. (Part., Sig. Elvezio Crivelh). 

York.—Corporation.—Fighteen double-deck electric tramears 
and one watering car. August 27. Spec., City Electrical Engineer, 
Foss {sland-road.—Maprip,—Electric tramways in Barcelona. 
(Part., August 26). 

RomeE.—Italian State Railways.—Six hammers electrically 
worked. August 18. 


BATTERSEA (Metropolitan Borough of)— Electricity Depart- 
ment: The Council invite tenders for supplying apparatus and 
installing same on consumers’ premises, in connection with their 
hire-purchase scheme, fora period of one year. Section A"— 
Direct current motors and controlling gear; Section “ B "— 
Direct current Нате and enclosed arc lamps; Section “C” 
Motor and arc lamp installations. Tenders will be considered for 
any Section, or the whole of the Sections. but not for part of a 
Section. Tenders, sealed and endorsed Electricity Department, 
Hire- purchase Scheme, Section * — „ by Saturday, the 21st inst. 


Particulars from the Electrical Engineer, Electricity Works, 
Lombard-road, Battersea, on payment of a fee of 5s. for each 
section, which sum will be refunded on receipt of a bona-fide 
tender. 

Lxxps (City of).—Electric Lighting Department. Cables: 
Tenders are invited for the supply of paper insulated cables, 
required during one, two, or three years (at the option of the 
Corporation to be declared on the acceptance of a tender), com- 
mencing on January 1, 1910. It is proposed to make the prices 
subject to a sliding scale based upon the market prices of copper 
and lead. The department’s requirements of cable have during 
recent years been of the value of £8,000 to £10,000 per annum. 
- Tenders must be in the form attached to the specification, and 
must reach me not later than 10 a.m. on Tuesday, September 7, 
1909, in sealed envelopes endorsed Electric Lighting—Tender 
for Cables." Particulars from Mr. H. Dickinson, Manager, 1, 
Whitehall-road, Leeds, on payment of a deposit of £1 1s., which 
will be returned on receipt of a bona-fide tender. | 

DuBLIN.—Tenders for one Electric Water Sprinkling Car.—The 
Cleansing Committee of the Corporation of Dublin are prepared 
to receive tenders for the supply of one electric water sprinkling 
car, fitted with electrically-driven air compressor or returbo 
pump, to sprinvle a minimum width of 10 ft., and all intermediate 
distances up to a maximum of 30 ft. from centre of track. This 
car when not in use for street sprinkling will be used for the 
haulage of the Corporation's refuse wagons, and should be 
designed accordingly. Particulars from Fred. J. Allan, Secretary, 
Cleansing Committee, 3, Cork-hill. Tenders, sealed and endorsed, 
must be addressed to the Chairman, Cleansing Committee, 3, 
Cork-hill, Dublin, and delivered not later than 12 o'clock noon 
on Tuesday, August 31, 1909. The committee do not bind 
themselves to accept the lowest or any tender. 

ConPoRATION.—The Council invite tenders for the supply at 
McDonald-road Electricity Supply Station of a motor alternator. 
The specification, form of tender, general conditions, and 
drawings can be abtained at the Engineer's Office, Dewar-place, 
Edinburgh, on and after Monday, August 9, 1909, on payment 
of a deposit of £2 2s., which will be refunded on receipt of a bona- 
fide tender and on the return of the specification, general con- 
ditions, and drawings. The specification, general conditions, and 
drawings can be seen at, but not obtained from, the office of Sir 
A. B. W. Kennedy, 17, Victoria-street, London, S.W. Tenders, 
endorsed Tenders for Motor Alternator,” must reach the Town 
Clerk, City-chambers, Edinburgh, not later than September 4, 
1909. 


RESULTS OF TENDERS. 


BARNSTAPLE BOARD or GUARDIANS.—Seven tenders were 
received for wiring the House for electric light : Mesers. Pullen, 
Bradford, £191 10s. ; Edmonds, London, £186 10s.; Harris & 
Co., Exeter, £141; Bristol Electricity Co., £135 ; Baker & Co., 
Newport, £130 ; Malone, Barnstaple, £122 10s. ; Rippin, Exeter, 
£120 Is. 10d. The Visiting Committee recommended that the 
tender next to the lowest—that of Mr. Malone, of Barnstaple, at 
£122 10s., should be accepted. There was but little difference 
between the last two tenders, both of which were below the 
estimate. Mr. Malone's tender was accepted. 

CRoYvDoN.—The following tenders were accepted: No. 1 con- 
tract, repairs shop, Mr. F. W. Honour, Warlingham, £365 10s. ; 
No. 2 contract, mess room, lavatories, etc., Messrs. Truett & 
Steel, Thornton-heath, £374. 

PEKING.—It is announced that the contract for the establish- 
ment of a telephone service in Peking has been awarded to the 
Western Electric Co., the amount of whose tender was $150,000. 
Tenders were submitted from practically all over the world. 


PATENTS. 
Alternating Current Are Lamps. 


4122.—1909. M. KónrrNG, Leutzsch, nr. Leipzig. This improve- 
ment in alternating current arc lamps is to prevent the loud 
chattering and humming noise arising from the short violent 
oscillations of the armatures of the lamp magnets. Fig. 1 
is a sectional elevation, Fig, 2 is a plan. аа and b b are a 
pair of horse-shoe magnets, aa being in the main lamp 
circuit and b b in the shunt circuit. e f are armatures situated 
between the poles of the magnets and connected together 
by a frame d adapted to turn about pivots c cl. The frame 
d carries means such as A for retaining and freeing a clock- 
work train & in the usual manner for the purpose of feeding 
the carbons. g is a ring formed of good conducting material 
surrounding the armature e. The induction currents gene- 
rated in the ring g will damp the oscillation of the armatuer 
and this damping action will be very effectual when the 
armature moves at right angles to the lines of force and tho 
circuit of the ring is at right angles to these lines. In a 
differential lamp both armatures may be provided with 
rings, but one only is necessary, that in the main circuit, 
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for the damping action due to the ring comes into реа 
to a greater degree on the ignition of the lamp, which in this 
case takes place quietly and with certainty ; for it is known 
that at the moment of ignition the shunt magnet is nearly 


fig. A, 


n 
| 
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powerless, whilst the mainYcurrent"magnet;is at its full 
normal strength or its strength'is even intensified as the 
main lamp current on ignition is usually greater than 
normal. In place of one ring several rings may be employed 
or windings forming closed circuits are arranged on the 
armature or the frame which connects the armatures 
together may be made to embrace the armature and so form 
the ring. 


Automatic Regulators. 


19992.—1908. AKT. Brown, Boveri Baden, Switzerland. This 
is an improved method of automatically regulating direct 
and alternating current machines in such a manner as to 
produce a powerful and rapid regulation at the commence- 
ment of the process. The arrangement illustrated operates 
as follows: If the pressure of the generator c vary, then the 
torque exerted on the disc b also varies ; that is to say, the 
disc will rotate with the spindle a and consequently roll 
along the arc of the sector k on the contacts i in such a 
manner that according to the variation and pressure more 
or less resistances are inserted. Instead of allowing the 
damping arrangement to influence from the commencement 
of the movement of the disc b the drive of therolling sector 
A in order to prevent over-regulating, the spindle a together 
with the sector À will lead owing to the interposition of the 
spring m between the spindle and the damping device by a 
certain distance without damping. This will obtain until 
the spring m is tensioned to such an extent that it supplies 
the required torque which is wanting in the torque produced 
by the weight e on increase of pressure and in the torque 
produced by the electro-magnet d on decrease of pressure 
for maintaining the equilibrium. At the end of the regulating 
process the disc n gradually assumes its former position 
relatively to the shaft a by the gradual lessening of the 
tension of the spring. Instead of winding the electro-magnet 
d with & shunt winding as in the form described, it may be 
wound with other windings according to the effect or regu- 
lation it is desired to obtain; for example, it may have in 
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place of the shunt coil a series of coil, or it may have a shunt 
and a series coil arranged to aid one another or to oppose 
one another. In the case of the shunt coil it has been shown 
above that variation of voltage of the generator c auto- 
matically through disturbing the equilibrium of the electro- 
magnet d and the disc b causes alteration of the field system 
to compensate for the voltage variation of the generator. 
When d is wound with a coil in series with a lead of the 
generator c a similar action will occur on a change of current 
in that lead. the excitation adjustment, which is auto- 
matically effected, being that which is predetermined a 
definite change of current of the generator shall effect in the 
exciter circuit. When the electro-magnet is wound with 
two coils aiding one another, one in series and one in shunt, 
as referred to above, the action" may be considered as 
follows :—If the current or the voltage alone were to change, 
then regulation would be effected as in the forms referred 
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to above. If, however, the current were to increase and the 
voltage to decrease these would balance, there would be no 
flux change of the clectro-maynet, and, therefore, no action 
on the dise b; no alteration of the exciting current would. 
therefore, be produced. Were the current to fall and the 
voltage proportionally to rise, there would still be no flux 
variation and no alteration of the exciting circuit. Assuming 
now that both current and voltage decrease or increase 
simultaneously, there. will be a double decrease or increase 
of flux from the electro-magnet through the dise b. There 
will, therefore be a doubly strong action impulse to vary 
the excitation circuit in order to combat the current and 
voltage variation causing the change All these alterations 
effecetd when the electro- magnet is wound with a series and 
a shunt coil acting to assist one another, tend to keep the 
watts of the circuit constant. It will clearly be understood, 
however, that the ultimate effect. for a given change of 
voltage or current is that predetermined by the windings 
and the relative proportion between them on the electro- 
magnet d. 


Incandescent Electric Lamps. 


24211.—1908. SocrETE FRANCAISE D'INCANDESCENCE PAR LE 


Gaz, Paris. The object of the invention is the elimination 
of the hydrogen occluded in the filaments of incandescent 
lamps and their supports. The filament and its support are 
introduced into a furnace heated to red heat and filled with 
nitrogen or other inert gas. This exhausts the hydrogen, 
the presence of which is prejudicial to the life of the filament. 


Electric Cooking and Heating Apparatus. 


2251.—1908. E. CoisEuR, Brussels, The apparatus has elongated 


heating tubes made of crystal and containing metallised 
filaments of such a length and cross section that for a given 
voltage the filaments are brought to a red heat and not 
beyond, in which state they give the maximum heat output. 


Manufacture of Filaments for Incandescent Electric Lamps. 
23726.— 1908. 


BRITISH THoMson Houston Co., & H. H. 
NEEDHAM, Cannon Street, E.C. The invention provides for 
the use of an amalgam binding material for tungsten 
filaments whereby finer filaments can be made. The binder 
may be composed as follows: 40°, cadmium, 40% mercury. 
and 2095 bismuth. About 209, tungsten is used with this 
mixture ; more or less according to the degree of fineness 
required. 


Electrolytes for Electrolytic Cells. 


GENERAL ELEcTRIC Co., Schenectady, U.S.A. 
The electrolyte is composed of 100% tetraborate of ammo- 
nium, 109, concentrated glycerine, and 80% water. It is 
claimed that this electrolyte will ensure the efficient operation 
of the cell whether used as a rectifier or current valve or as a 
static electrical condenser at relatively high voltages with 
moderate temperature rise and without appreciable deterio- 
ration of the electrodes or the electrolyte itself. 
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13734.— 1908. G. CokN ARO, Turin. 


22135. — 1908. 


3849.— 1909. 


20447.—1908. 


— — — — 


Electrical Ignition Systems of Internal Combustion Engines. 
19883.—1908. J. D. BEI. I., Coventry. An intermittent current 


is sent from the battery through the induction coil in the 
magneto. To ensure the armature being correctly magnetised 
as regards its position in relation to the field’ magnets a 
commutator is used which ensures the current from the 
battery correctly magnetising the armature. Thus the 
current, instead of causing the magnets to deteriorate, 
increases their power. 


Electrodes and Resistances for Electric Furnaces, Radiators and 


Lamps. 

This invention provides a 
process for graduating the conductivity of electrodes and 
resistances formed of an agglomerate containing metallic 
salts in a finely divided state so as to enable them to be used 
either for apparatus for transforming electricity into heat 
or for arc lamps and Crookes or Geissler tubes. This gradua- 
tion is obtained by first compressing the agglomerate more 
or less, then submitting it to baking under a temperature 
which does not attain the point of fusion of the metals 
employed, and submitting the electrodes or resistances thus 
formed to fresh pressure and repeating alternately the 
baking and compressing until the desired resistance is 
obtained. 


Automatic Electro Magnetic Switch for Overhead Traction. 
14463.— 1908. 


W. BARRACLO AH. Brighouse. The invention 
comprises a new electro magnetic switch for disconnecting 
the current to the wires in the event of breakage or other 
distrubance in the continuity of the system. The two wires 
or conductors in each section at the extremities furthest 
from the source of supply are coupled together in order that 
the feed and return tlow may commence and terminate at 
the same end of the respective section. The current from 
the supply tlows through the feed wire to the switch and 
from the switch through a feed wire to the conductor to the 
further end of the section, and then through the connection 
to the other conductor and returns to the feed end again. 
The current is conducted from thence to a magnet located 
underground. A wire leads from the feed side of the switch 
to a solenoid, the core of which is attached to a pivoted 
lever weighted at one end and connected at the other end 
to the switch. The core tends to draw down the lever. The 
lever carries an armature which. while the current is flowing 
through the magnet, is attracted and held thereby against 
the action of the solenoid and maintains the lever in normal 
position. If one of the conductors breaks the flow of the 
magnet is interrupted, the armature and lever are released, 
the unweighted end of the lever is drawn down by the 
solenoid, and the current to the section is cut off. 


Protective Devices for Electric Distribution Systems. 


GENERAL ELECTRIC Co., Schenectady, U.S.A. 
The device consists of a vessel provided with a cover of 
insultaing material, from which tubes of insulating material 
project downwards into the vessel. Metallic anodes extend 
through the tubes, and at the upper end of the anodes are 
spark gap electrodes. The vessel contains a volume of 
electrolyte anodes in operative system to the electrolyte and 
connected with the line conductors of the system. The 
contrivance is designed to protect alternating current 
systems from the destructive effects of lightning. 


Dynamometer. 


A. E. S. CRAIG & ACER, Ltp., Hanwell. Instead 
of employing a friction band that is rigidly attached to 
travelling links so as to form a cradle apart from the main 
lever for engaging with a segment of the wheel to be tested, 
a flexible friction band hinged at each end to a pair of chains 
is used. The chains pass over pulleys secured to the main 
frame. With this arrangement the main lever itself forms 
the cradle, thus enabling the toothed racks and pinions 
previously employed to be dispensed with. 


Electric Arc Lamps. 


9516. 1909. H. P. BLecKLy & W. Brown, Victoria-street, S.W. 


The invention consists in the employment of a subsidairy 
cut out coil which is arranged in parallel with the shunt coil. 
The subsidiary cut coil has a movable core, which bears at 
its lower end a carbon contact and thus maintains the 
circuit closed through the shunt coil. The circuit through 
the subsidiary cut-out coil is normally open, but closed when 
the shunt coil reaches its highest position through the 
movable carbon contact touching the fixed carbon contact. 


Stranded Electric Cables. 


C. J. Beaver, E. A. CLAREMONT, Chester. The 
outer strands are of aluminium, which is less destructive to 
the india-rubber insulation covering than copper strands. 
The inner strands are of copper. These do not come into 
contact in any way with the india-rubber covering. Cables 
composed of copper and aluminium wires are much less 
expensive than those composed wholly of aluminium. 
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NOTES. 
COTTAGE INDUSTRIES. 


An excellent example of what electricity can do in pro- 
viding power within the domestic circle 1s shown by our 
artiele on the cottage ribbon industry of Zurich. In its 
old form the industry was being crushed out of existence. 
Hand labour had to give way before the machines of large 
factories. Then electricity came to the rescue, bringing 
power in a clean, easily controlled form, to operate the 
small looms, and so the cottagers were enabled to continue 
their work and compete with the factories. The figures 
given are not as complete as we could desire, but they are 
eminently satisfactory so far as they go. It is, perhaps, 
an open question whether home work in cottages and 
tenements should be encouraged. Certainly, home work 
often gives rise to great hardships; on the other hand, 
it has its own advantages, and, in any case, electrical power 
mitigates much of the evil existing under old conditions. 
Then, again, the Swiss experience is capable of wider 
application, showing how easily power generated at a 
distance, may be used for domestic purposes. 


ELECTRICALLY PROPELLED SHIPS. 


The subject of electrically propelled ships still continues 
to flurry the old-fashioned marine engineer, who is not at 
all inclined to admit the possibility of so thorough a change 
as is now foreshadowed. This discussion is likely to receive 
a fresh impetus, for Mr. Maclaren lectures on “ The 
Extended Use of Electrical Power Transmission on Board 
Ships,“ at the Imperial International Exhibition, 
Shepherd’s Bush, on the 4th ult., and on the same day 
Mr. William P. Durtnall, M.I.M.E., a pioneer in this matter, 
will lecture on electrically propelled ships before the London 
Association of Foremen Engineers and Draughtsmen, at 
the Cannon Street Hotel, when he will show most of the 
systems introduced since he took up the subject some years 
ago. This will take place in the evening and will be all the 
more interesting by reason of the lantern slides wherewith 

he will illustrate his address. Mr. MacLaren is also a strong 
advocate of polyphase alternating current machines for 
this purpose. These papers ought to bring forth some 
notable speakers. 


— — — — 


ELECTRICAL MACHINERY FOR TRANSVAAL. 


An interesting recommendation has been submitted to 
the Transvaal Power Commission by the Transvaal Insti- 
tute of Mechanical Engineers. The witnesses on behalf of 
the Institute urged that in the establishment of any power. 
schemes the rights of British manufacturers should be 
safeguarded in the supply of the necessary machinery, 
and that no special rights, power or facilities should be 
granted to any company which does not comply with this 
condition. They added that as a safeguard they deemed 
the most effective method to be the appointment of a 
Government representative on the board of directors of 
any power company which acquire special rights from the 
Government. No doubt the suggestion that a Govern- 
ment representative should sit on the Board of any power 
company is rather too drastic to be tamely accepted, 
but the principle underlying the idea is one of which we 
may unreservedly approve. There has certainly 
been a tendency for continental financiers in the Transvaal 
to unduly favour foreign contractors, 
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COPPER AND ELECTRICAL PROSPERITY. 


There is jubilation in the copper market, and in the 
commercial world generally, for the metal is rising in price, 
which some brokers put down to a shortage of supply, 
but most attribute to a brisker demand. Undoubtedly, 
electrical manufacturers are beginning to experience a 
revival of trade, and are now again becoming extensive 
purchasers of copper. To them the rise in price of the 
metal does not bear quite such a cheering aspect as it 
does to investors and speculators. As far as it is a barometer 
of rising prosperity, it is welcome enough, but the industry 
in the past has been badly victimised by copper market 
manipulators, and the sudden rise in response to a little 
activity in buying cannot but be looked upon with sus- 
picion. To the industry, therefore, any possibility of relief 
from copper monopolists will prove welcome. Some such 
hope is held forth in the article on aluminium cables, 
appearing in another column, and will prove particularly in- 
teresting. Careful experimentation with aluminium has 
been going on for some years now, and the outlook, as far 
as its service to the electrical industry is concerned, is 
most encouraging. 


MAINTENANCE CONTRACTS. 


It has been suggested that central stations should adopt 
It is a plan which in 
America has promoted the extension of electricity for light- 
ing purposes and among small users of power. Under such 
contracts the consumer is entitled to a weekly inspection 
of his lamps and other apparatus. The central station is 
bound to keep them in proper working order, clean them, 
and carry out any repairs, though, of course, a clause 
would be necessary to protect the supplier from damage 
as the result of the consumers' negligence. This svstem has 
the same advantage as that of the household wiring policy 
already in vogue here with successful results. It relieves 
the consumer of much trouble, and assures him of smooth 
working for a stated price, and by removing a source of 
uncertain expense, proves a great inducement to extensive 
use. This, no doubt, opens up an alluring prospect, for it 
would mean a remunerative braich of the enterprise for 
the central stations, bringing with it an increased demand 
for electricity, would open up a new field of employment 
for young electricians and would satisfy customers, who 
would reap the benefit of their fittings being constantly 
kept in good order. The maintenance contract system is 
open to practically all supply companies, but under existing 
laws municipal undertakings would mostly be debarred 
from directly adopting such a course. With them an inter- 
vening company would have to be established, which would 
mean loss of profit and a possible element of friction. In 
any case, the suggestion, which is a modification of that 
discussed in our issue of July 16th (page 57), is worth 
consideration. 


THE ART OF ILLUMINATION. 

Inidrectly, the adoption of a maintenance contract 
system would bring about other benefits. It would force 
upon us the close study of the art of illumination. At 
present, generally speaking, the aim is to secure the maxi- 
mum brilliancy of light from a lamp and the consumption 
of a given amount of electricity. The new metal filament 
lamps have been a triumph of ingenuity in this respect. 
But brilliancy is not everything in illumination, indoor or 
outdoor. We must study distribution to secure effective- 


ness and comfort. This means taking local conditions into 
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consideration, and adapting the form, number, grouping, 
and screening of lamps to suit the particular needs. The 
wise use of frosted glass and shades is of utmost import- 
ance, all the more so now that we have the intensely 
brilliant metal filaments. We require floods of light, but 
distributed in such a wav that they do not prove a source 
of discomfort by neglecting to take into account the line 
of vision. All these points would have to be taken up 1 
central stations entered extensivelv in the supplv and 
maintenance business. In the long run, this would lead to 
increased output, for with better use would come greater 
demand. The same principle of study of local needs and 
advice would have to be brought into play in the selection 
and placing of small power-using appliances. In this the 
central stations would be following the example of the gas 
companies, who have found the supplving of gas stoves, 
fires, irons and other apparatus remunerative in itself, and 
a splendid lever for increasing use of gas. 


THE TRAINING OF ENGINEERS. 


Now, this prospect of opening up a new field for emplov- 
ment is alluring. It would mean, of course, specialisation 
to a large extent, but specialisation is inevitable, though it 
should be based on a broad foundation. Of late, we have had 
much discussion as regards the training of engineers. 
Dr. C. P. Steinmetz, in America, speaking before the 
Institute of Electrical Engineers, pleaded for a study of 
the classics as a necessary preliminary to professional 
training. Unquestionably, the study of the classics provides 
a splendid exercise for the mind, and, if carried far enough 
(which, however, is rarely the case), broadens the mental 
outlook. Our own old University, which only compara- 
tivelv recently turned their attention to the exact sciences, 
hold this view. There is much to be said for it, but it is not 
really essential. Certainly, with a few brilliant exceptions, 
our most noted engineers have been possessors of but scant 
Latin and far less Greek. In these davs of strenuous 
effort and multiplication of professional duties, specialisa- 
tion in training must come early. Even in our own devia- 
tion of engineering, the electrician soon has to devote his 
attention to some particular branch, and cultivate that 
assiduously if success is to be achieved. 


LIVE WIRE FATALITIES. 


While it is undesirable to make too much of the death 
of the two unfortunate men, David Thomas and Owen 
Davies, at the Cribburr Fawr Colliery, near Porthcawl, 
yet the circumstances under which the fatality occurred 
must not pass unnoted. It appears clear that the 
two men were descending the slant and on leaving 
the tram they slipped. They appear to have made 
a grab upwards to try and save themselves, and their hands 
came in contact with the unprotected cable, laid along 
the roof of the drift, one being instantly electrocuted 
and the other dying soon after. Deplorable as the accident 
was, it does not do to give way to the exaggerated fears 
that arise when accidents occur through the introduction 
of some innovation. After all, the accidenta, fatal or other- 
wise, that can be attributed to the use of electricity in 
mines are very few compared to those positively due to 
other causes. Nevertheless, this question of insulation 
is one that will have to be studied in connection with local 
needs. Certainly both Mr. R. A. S. Redmayne, Н. M. Chief 
Inspector of Mines, and Mr. R. D. Bain, Inspector of Mines, 
suspect that the explosion in the West Stanley Colliery 
last February, when 168 lives were lost, was due to a fault 
in the insulation of a cable following on the collapse of a 
roof, thereby igniting first gas, which in turn exploded 
the dense clouds of coal dust. It is impossible to guard 
against all accidents, butgwith practice, dangers should 
be minimised, and certainly the use of unprotected wires 
should be discarded wherever circumstances will permit 
this being done. 


AN ELECTRICAL BAROMETER. 


A method of enabling,the indications of an ordinary 
mercury barometer to be read with far greater accuracy 
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passes through the Torricellian vacuum, the bend dipping 
into the mercury. The two ends of the filament pass 
through the glass of the barometer tube at different points 
and are connected, one with the cathode, the other with 
the anode of a batterv, a galvanometer being in the circuit. 
It is obvious that if the barometer rises the current has a 
less length of carbon filament to traverse than before, and 
the galvanometer shows an increased current, the reverse 
effect occurring if the barometer falls, the bend of the 
filament being so placed, of course, that the mercury never 
falls out of contact with it. 

To eliminate the effect of changes of temperature on the 
height of the mercury column, a thermometer, provided 
with a carbon filament in exactly the same wav as tlie 
barometer, is included in the circuit. At each reading a 
known resistance is added to the circuit sufficient to bring 
the galvanometer to the null point. From this resistance 
the height of the barometer can be determined within the 
tenth of a milimetre. 

Goldschmidt’s barometer has revealed a long suspected 
phenomenon which the ordinary barometer cannot detect 
viz., that the atmospheric pressure is continually varving, 
and is hardly ever the same for five minutes at a time 


RAILROAD ELECTRIFICATION IN CANADA. 


From Moncton, New Brunswick, reports come that the 
electrification of the Grand Trunk Pacific, or National 
Transcontinental Railway, from the St. Lawrence River to 
Moncton, is now under serious consideration by the railway 


Company, the Domimion Government, and the New 
Brunswick Cabinet. Mr. Steeves sends the following 
details : 


Electrical engineers who have given the subject con- 
sideration, declare the conditions to be entirelv favourable. 
The distance between the St. Lawrence and Moncton is 
about 460 miles, and for a considerable part of the distance 
the road passes through dense forests of spruce and fir in 
lower Quebec and northern New Brunswick, as well as 
through the rich farming country along the upper St. John 
valley. What has given impulse to the new power plan is 
that at Grand Falls on the St. John River, 170 miles from 
the St. Lawrence and 160 miles from Moncton, is located 
waterpower sufficient to develop a current for the working 
of the whole road. At this point the river has a natural fall 
of about 130 ft., and a flow that electrical experts estimate 
will be sufficient to furnish. from 100,000 to 125.000 h.p. 
continuously by the utilisation of comparatively inex- 
pensive means of storage and conservation. As the require- 
ments of the road are estimated at not more than 40,000 h.p. 
there is everv reason to believe that the supply will be 
more than equal to the needs. 


GREAT NORTHERN AND TRAM COMPETITION. 


The Great Northern Railway has suffered from tram 
competition both in London and Yorks. So said Lord 
Allerton, who presided, on the 10th, at the half-vearlv 
ordinary general meeting of the company. In Yorkshire 
they had closed one passenger station. Strange to sav, 
thev had carried 20,000 more pigs this vear. Their earnings 
had improved to 11d. per passenger mile. 

More and more people were travelling third class. That 
was due to cheaper fares, and to the constantly increasing 
luxury which railway companies provided for their third- 
class passengers. He thought that with regard to the 
suburbs there should be third-class trains. The first-class 
carriages were very expensive to construct and to haul, 
and he was sure that something would have to be done. 
Motor-cars, they believed, were taking away some of the 
traffic which they were losing. 

The attitude of the Great Northern was to develop its 
outer suburban traffic with quick-service trains. He was 
very sceptical about any power on the part of steam 
railways to compete effectively in short distances, as from 
station to station, served by electric trams. The company’s 
energies were better spent in developing their outer 
suburban traflic than in plaving the game of either breaking 
the tramway companies, or breaking themselves, 


ELECTRICITY AND THE COTTAGE WEAVING 
INDUSTRY. 


Hand loom weaving was a picturesque cottage industry 
in the days not long since past. Here and there it mav 
survive. Generally, however, in the fight between machine 
and hand labour, which in silk weaving began about forty 
vears ago, the victorv has been gained bv water and steam. 


But before the old home industry is entirely a thing of 
the past, electricity has come to its aid, and is now 
actually reviving on the Continent. According to a com- 
munication to a Zurich newspaper, ribbon weaving has 
already availed itself of electric power. Five vears ago, 
the Posamenterverband Baselland was founded for im- 
proving trade conditions. The first object of this union 
was to introduce the use of electric power. Contracts were 
made with electric power supply companies, and many 
places undertook to supply the distributing mains for a 
high tension current and a transforming station at their 
own cost. The introduction of electric power mto houses, 
the delivery and erection of motors, and the installation 
of electric lighting svstems were also undertaken. These 
responsibilities required considerable capital. For example, 
the Runeberg association incurred the following expenses : 


For 3:6 miles high tension main £480 
„ transformer and distributing wires 320 
„ 80 motors for 140 looms, including erection and 

gearing 880 


A ribbon loom requires a } h.p. motor. The association 
levies for motor, power, etc., an inclusive annual fee of 
£2 78. 6d. per loom, and for а 10-candle lamp 8s., for а 
16-candle lamp 12s. 6d. These prices permit them to pretty 
well write off their business capital. The looms belong, for 
the most part, to the manufacturers. The interest which 
the manufacturer has in getting a return for the capital 
invested in the loom affords the workman his best security 
for regular employment. Both employers and workpeople 
are satisfied with the results of electric driving. The output 
is greater, so that orders can be more quickly executed, 
wages have risen, physical over-exertion is put an end to, 
and female labour, the most suitable for weaving, is thereby 
enabled to recover its proper position. The use of electric 
power again enables household to compete with factory 
work, and makes it remunerative and life-supporting. 


In cloth weaving, the conditions are somewhat different 
from those governing ribbon weaving. The hand-driven 
loom was a machine, and nothing had to be done but to 
change the driving power, but hand looms cannot be con- 
verted into power looms for fabric weaving, and a new kind 
of loom is wanted. Moreover, the cloth loom runs faster 
than the ribbon loom, and the consequent vibration, noise 
and danger to children made it unsuitable for use in dwelling 
rooms in the opinion of many persons. This view has now 
been shown. by experience tobe wrong. Thanks to the initia- 
tive of a Zurich firm, there are to-day nearly 100 piece looms 
at work in private houses in the Bernese Jura, so that this 
kind of loom also must be allowed to be suitable for house- 
hold use. 


The publication of this important fact has excited great 
interest in many places where hand weaving is in a parlous 
state, even threatening to become extinct. Municipal 
bodies are enquiring as to how they may be able to intro- 
duce mechanical silk weaving into the homes in their 
districts. Three points have to be considered : 


1. What will be the cost of the installation and who will 
be responsible for it? 


2. What are the profits obtainable? 
3. How is the work to be obtained ? 


The fabric loom is driven iri the same way as the ribbon 
loom. What is required is to bring the power up to the 
house, introduce it into the workroom, and to instal the 
motor loom and lighting apparatus. To judge by ex- 
perience already acquired, the current may be brought up 
to the house by the power-supply station by the local 
authorities, or by a specially formed local association, the 
workman paying the cost of wiring inside the house, and a 
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rent for light and power. The workman’s emplover provides 
loom and motor. The local authorities or association make 
the contract for the power supply, provide the labour for 
erection and installation, and either collect the rents from 
the workpeople for the power supplies, or guarantee that 
they shall be paid direct. 

The cost of the installation so far as the inside of the 
house is concerned may be reckoned as follows : 


Wiring and erecting motor and lights .. 42 16 0 
New loom with warping machine £24 to 28 0 0 
] h. p. motor bs ios 7 6 0 0 
Carriage and erection of the loom 1 4 0 


The running expenses per loom per year will be about 
as follows: 


Power and light £2 16 0 
Overseers’ expenses к 5 - | 216 0 

Interest, depreciation and upkeep of loom and 
motor . 400 
Total .. £912 0 


Of this amount the workman has to pav about £3, his 
employer the remaining £6 128. 

We now come to the question of profit. This cannot be 
stated in figures, as it depends upon so many factors. It 
depends upon the wages paid to the workman and on his 
skill, on the competeney of the overseer, and the loom 
being kept regularly at work. In general, however, it may 
be said with reference to this point that with the help of 
electric power the ribbon weaver working at home is able 
to compete with factory work and yet get his just dues, 
and the same should be the case with fabric weaving. There 
is this circumstance in favour of cottage weaving, that 
factory hours are alwavs being cut down more and more. 
As house industry dispenses with weaving sheds and special 
power and heating and lighting plant, very little capital 
is wanted, and running expenses are low. 

Another point in favour of home industry is the invention 
of a new beaming machine which can be attached to the loom 
and beams direct from the hank. "This enables the weaver to 
earn the wages of a weaver, a warper and a winder all 
at once. The cleaning of the fabric after weaving, which 
gives considerable labour, especially as a power loom has 
thrice the output of a hand loom, as well as any warping 
that may be required, can be done by the weaver's family. 

In spite of all these advantages, power home weaving 
must be done well and industriously if it is to pay either 
the workman or his employer. The daily running expenses 
of about 71d. are somewhat heavy, and must be divided 
over as many yards of stuff as possible. If there are two 
looms in one room, they can be attended to by one person 
as in a factory, and he or she has, of course, higher wages 
than for working only one. If the looms are double width, 
there is a still further gain to the attendant, but few houses 
could find room for a pair of them. Much advantage may 
be gained if two or three neighbours will work together on 
some well-considered system. It is also of importance that 
the looms under the supervision of the same overseer 
should be as close together as possible. The same man 
may have to look after as many as thirty, but the number 
depends upon the character of the work done. The further 
they are apart the more time will the overseer waste in 
going his rounds. If they are close together he will waste , 
little or none. | 

In seeking for work, negotiations with manufacturers 
should be entrusted to the local authorities or to a local 
committee. Places already well known to manufacturers 
for hand weaving will rarely find any difficulty in extending 
their orders and connections when they have put themselves 
in a position to increase their output. The people of the 
Jura had no difficulty whatever. It may be mentioned that 
factories are now replacing narrow looms by wide ones, 
and the discarded narrow looms"can usually be had cheap 
for household use. 

It is to the interest_of manufacturers to encourage home 
weaving. The introduction of electricity seems eminently 
calculated not only ёо, check the, decay of cottage weaving, 
but to make it more prosperous than it has ever been, and 
it is to be hoped that the co-operation of manufacturers 
and municipalities will lead to this desirable result. 
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THE CORROSION OF METALS UNDERGROUND 
BY ELECTROLYSIS.* 


BY A. A. KNUDSON, E.E. 


The object of this paper is to set forth somewhat briefly 
the present status of electrolytic action upon subsurface 
metals due to railway currents, and to illustrate with some 
items gleaned from practice the movements and effects of 
such currents. 

Attention will first be given to some features pertaining 
to the cause of railway currents flowing into and following 
underground pipes and other metals, and afterwards con- 
sideration to some of the destructive effects from this cause. 

A glance at the construction of the single trolley system 
will first be made in order to fully appreciate the results 
of such construction upon underground metals. 

It is fairly well known that the single overhead wire 
reinforced by copper feeders carries the current to the cars, 
thence through the motors and wheels to the rails which 
are employed to return this current to the power house. 
As is well known, the rails are buried to their top surface 
in the soil, and therefore this side of the circuit 18 per- 
manently “ grounded.” Here is where the trouble from 
electrolysis comes in, for in the same soil in the average 
city and town, a few feet below the surface there is a 
gridiron of water-mains and a gridiron of gas mains, 
besides other metallic conductors. Under the law of divided 
circuits these underground mains represent other paths by 
which a portion of this current is bound to flow and, there- 
fore, it divides itself among them all, some passing by the 
way of the rails and their auxiliary feeders when they are 
provided, and some by the way of mains, in the inverse 


ratio of their several resistances in accordance with this 


law, the damp soil acting as the conducting medium 
between the rails and’mains. Where the current passes 
out of these mains to the soil on its way to some neighbour- 
ing main, or to some water-course leading to the power 
house, or again to the rails in the vicinity of a power 
house, electrolytic action, commonly called electrolysis, 
takes place, resulting in the destructive effects which are 
now quite familiar. 

The condition of the track circuit has much to do with 
the proportion of current that may leave it and pass into 
the mains. With heavy 90 and 100 lb. rails well bonded, 
and with auxiliary copper feeders a much less amount will 
pass off to other paths than if the railsare light and 
poorly bonded, with no feeders. 
generally found in the central or busy parts of a city, is 
while the latter usually prevails on the more distant 
sections or suburbs. If the entire track circuit in a city 
were constructed as in the former case, it would not mean 
perfect immunity from electrolysis, as some current even 
then would pass by way of other indirect paths under- 
ground. 

We shall endeavour to illustrate with views divided in 
two groups both the cause and effect of electrolytic action ; 
the first group represents the cause, and some of the 
peculiar current movements underground will also be 
referred to, while the second group will refer to effects or 
damage to mains and other metals. 


CAUSE OF ELECTROLYSIS. 


Fig. 1 is a typical map, and illustrates the usual flow of 
current upon mains in any city where the single trolley 
system is in operation; with the power house located 
upon the bank of a river or other water-course. 

Such an arrangement is quite common, and as the effect 
is much the same among them all so far as the direction 
of currents are concerned, we have chosen this method of 
illustrating à number of cases. 

It will be noticed that not only do these currents flow 
across the river to the power house, but also along the 
banks of the side upon which it is located. 

A water or gas main as indicated at A, passing across a 
river bed, is one path for a returning current often found. 
Such pipe is quite likely to be damaged by electrolysis, 
particularly if in salt water, as when it conveys current 
some is sure to leave it, and pass into the mud bottom 


* Paper read before the Electrical Section of the Franklin Institute. 
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or river, thence to the power house by way of the pipes 
used for condensing. This back door entrance in many 
cases is a matter of much concern to railway companies, 
passing, as it does, into the intake pipes, thence {ойун 
steam and condensing apparatus, resulting in electrolytic 
injury and often necessitating extensive repairs. This 
effect may be fairly termed the “ boomerang” of the 


single trolley system. 
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It has been found that a considerable proportion of 
trolley current will seek a river or other near by water- 
course in preference to following an underground main or 
even the railway track return whenever the conditions 
offer an opportunity. 

New York City.—The next illustration (Fig. 2) of straying 
currents is a section of New York City showing the flow 
to be over the Brooklyn Bridge to Manhattan Borough, 
thence through the underground metals to and over the 
new or Williamsburg bridge, thence over that bridge and 
returning to the power house in Brooklyn at Kent Avenue 
through underground mains in Brooklyn. 

Before the new bridge was built this current spread as 
far north as 23rd-Street, about two miles, before entirely 
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however, the new bridge, with its mass of metal, is acting 
as a short circuit," and most of the current re-crosses 
the river through it. 


One test for current flow was made upon the Brooklyn 
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side of the new bridge upon a 6-inch water pipe coming 
down from the structure, and à maximum of nearly 70 
amperes was found passing through it directly into the 
water mains, and thence towards the Brooklyn Power 
House. This, however, was only one path ; there are many 
others, such as the metal foundations of the pillars where 
the current may pass out into the soil and cause electrolytic 
action. In this same section of New York is located the 
U. S. Navy Yard, where considerable damage by elec- 
trolysis has occurred to the pipes underground. 

A method employed by the officers in charge, in keeping 
track of the direction and force of these currents, is through 
potential measurements between different points of the 
Yard. 

Navy Yard.—Wires are run from a central station to 
12 or 13 different points connecting with the water pipes 
at each place. By this arrangement voltmeter readings can 
be taken between any two of these points, and in this wuy 
some knowledge of their direction and force is had. 


Several potential tests have been made about the bridges 
in New York. One taken during a so-called rush hour 
between 5 and 7 p.m., between a pillar of the New York 
and Brooklyn bridge structure on the Manhattan side and 
a water main, brought out the change in strength of the 
railway current which is governed by the changes in traffic 
is reflected between other metals underground. The bridge 
was positive to the mains, showing currents coming over 
from Brooklyn and.passing into them as well as other 
metals. Beginning at 2 volts a little after 5 o'clock, the 
rise was quite rapid until 3.6 volts was reached several 
times betwen 6 and 6.35, after which it began to fall off, 
when at 7 o'clock, after most of the crowd had been carried 
home, it was back to 2.4. This rise and fall of potential, 
therefore, corresponds to traffic changes on the cars, and 
is one means of establishing when necessary the identity 
and source of these currents. 

A more complete method for observing the roaming of 
trolley currents through other peoples’ property and the 
damage caused, is by current measurements upon the 
mains. This is often conveniently ascertained by the drop 
of potential test in a given number of feet upon a known 
size of pipe, the resistance of which has been previously 
determined, and by the application of Ohm's law the flow 
of current in amperes is found. | 

In many cases permanent stations are now installed 
upon important mains by screwing into them brass plugs, 
usually 10 ft. apart, to which are attached insulated wires ; 
these are led to the surface of the street and the ends 
secured in a box. By this arrangement periodical tests are 
made, and a record kept of the current in amperes, which 
is found by millivoltmeter readings in the manner stated. 
Sometimes when found desirable these current measure- 
ments are taken every few minutes throughout the 24 
hours. 

The periodical tests, which are carefully compiled in 
tables, are kept as records for future use, so in case it 18 
found that important mains have been badly depreciated 
by electrolysis by currents flowing through them, a city 
or water company would be in a position to fix the re- 
sponsibility. 

Another effect of the movements of underground current 


is its transfer from one pipe to another underground. This 


occurred in an 8-inch water main, and two 6-inch wrought- 
iron ‘pipes used for conveying oil to the seaboard passing 
over the top of the main at right angles about 3 ft. apart. 
The water main for about two lengths (25 ft.) was nearly 
ruined by electrolysis at this point ; it was found positive 
to the oil pipes, at times to 6 volts, and was in continually 
wet soil, the conditions all being favourable for electrolysis. 

Tests upon the street, however, failed to show this action 
at all, the main was negative to the rails, and had it not 
been uncovered its condition would not have been known 
until it had burst. This is but one case of many that are 
never discovered until a leak is reported; the usual con- 
dition, however, is where a current passes from one water 
main to another or between a water main and a gas main 
underground. | | 

There are two distinct phases of electrolytic action upon 
underground mains; one is the lateral effect, where the 
current in passing out from the body of a main causes 
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pitting and disintegration of the iron, the other is the 
effect of current flowing through a main, causing damage 
at the joints. 

First, as to the lateral effect. In cast-iron mains soft 
spots or furrows form, which are filled with carbon similar 
to an artificial graphite. In steel or wrought iron the 
effect is a shredded appearance with but little carbon. 

One such case led to a burst, causing the waste of a 
large amount of water, which ran off into a canal near by, 
and did not show on the surface of the street. No one 
connected with the Water Department can tell how long 
this water was flowing to waste: the break was discovered 
by accident, a heavy truck wheel breaking through the 
ground, which had been hollowed by the force of water 
flowing away. This pipe was positive to the trolley rails 
to nearly 6 volts, and also plus to a gas pipe in the same 
street and the water of the canal, indicating current 
flowing from it in three different directions. 

We will now pass to the other phase of electrolytic 
action, namely, corrosion of the joints of mains, particularly 
water pipe joints. 

A 16-inch water main at Peoria, Illinois was injured by 
electrolysis upon the inside of the joint. We are informed 
by Mr. D. H. Maury, consulting engineer in charge of the 
Water Company, who made this discovery, that of the 
1,000 feet of this pipe removed from the ground every 
joint showed more or less of this action; at some places 
near the end of the pipe the metal was softened or eaten 
away for more than an inch. The electrolytic action also 
took place upon the outside of the main close to the lead 
packing of the joint; this is indicated by the row of nails 
driven in on the softened iron, showing the shunting effect 
of the current; this pipe was taken up owing to a change 
in pumping works, a new one having been built. We are 
also informed that at no other place upon this pipe except 
at the spigot ends were there any signs of electrolysis, the 
direction of current through the main being from spigot to 
bell. 

A 6-inch pipe from New Bedford, Massachusetts, had 
previously lain in the river; it has a ball-and-socket joint, 
and was in preparation for further use. We discovered 
during an investigation in that city that a number of the 
ends were badly softened and much weakened by elec- 
trolysis, the nails driven in at some of the soft places show 
where they were damaged; when the attention of the 
Superintendent was called to this damage, he promptly 
condemned several lengths as being unfit for further use. 
A 6-inch gas main at Norristown, Pa., was badly pitted 
upon the spigot side of the joint; one of them was 3-16 
inch in depth. 

We will now give our attention briefly to electrolytic 
action upon water meters. 

This part of the subject, so far as we know, has not 
before been touched upon. It shows, however, that there 
are other metals underground besides pipes that are 
affected by electrolysis; and not the least important 
umong them is water meters. 

Two recent meter examinations made by the writer in 
two different cities revealed the fact that in à number of 
cases meters were injured by electrolysis; this is owing 
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principally to their location. In many cases, to prevent 


| freezing, meters are placed in pits 3 to 4 fcet below the 


surfacezof the ground, the bottom and sides of the pits 
boarded up and provided with wooden covering. Some of 
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these are placed under the docks along a river front, and 
many in the cellars of dwellings and stores. 

Tt will be readily seen that in the latter case the meter 
pit is practically a cess pool, as it is the lowest part of a 
cellar and collects the drainage of whatever liquids may 
be upon the cellar bottom, the quality of which will usually 
make a good electrolyte (and the same will apply to meter 
pits under stables, in such case there is a large percentage 
of ammonia in the solution), and it is well known that this 
ingredient materially helps electrolytic action. 

Fig. 3 is a photograph of the upper parts of two meters 
and the whole of a third, all showing the effect of elec- 
trolysis and the very evident cause of their removal. 

At all of the places where meters had been similarlv 
damaged in this investigation, in making tests it was found 
that those which took their place positive to the soil or 
gas pipe, were the ones damaged. With the usual trolley 
current variation, such tests were usually made with a 
millivoltimeter, the readings taken between the meter and 
an iron bar driven down in the wet soil alongside of the 
pit, the variations in most cases running from 20 to at 
times as high as 250 and 300 millivolts. These samples 
were taken from a number similarly affected. 

A 4-inch meter which was found to be practically de- 
stroyed by electrolysis. It was placed in a pit at a ferry 
house where tide water had access. The potential measure- 
ments showed the pipes which had connected with the 
meter to be positive to near-by trolley rails from 5 to 7 
volts. This meter was in use six years and eight months; 
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the under side was softened nearly through the iron, as 


shown where it has been cut away, and a knife-blade pushed 
in up to the handle. The fish-trap connected to it had 
several holes in it. The actual loss in weight of iron through 
electrolysis was carefully ascertained, and found to be just 
15 pounds. 

In another city, where a meter smaller than the above 


it was found when the pit was pumped out and an ex- 
amination made, that the service pipe on both sides of the 
meter had burst owing to electrolysis, the larger leak on 
the consumer's side explained the cause of abnormally 
high meter readings, as well as the vigorous protests on the 
part of the consumer when bills were rendered. 


The meter was also somewhat damaged. It was found 
positive to the river, the same as in other cases along 
the docks. 
side of the river, and this current leaving pipes and 
meters was flowing acro s, as has been illustrated in the 
map (Fig. 1.) 

It may seem strange that no better setting of water 
meters is made than in the places referred to. In 
' many cases, however, where the ground is low, it is prac- 
tically impossible to keep them dry more than one month 
in the year, those near tide water being partially or wholly 
submerged every day in the vear. In some cities a better 
method is used for setting meters, such as placing them 
in a water-tight iron box below the side-walk in the street, 
and from the best accounts obtainable freezing is avoided 
as well as electrolysis. 

There is one other view (Fig. 4) which may be interesting 
in illustrating the effect of electrolytic action upon the 
partially exposed iron or steel work of bridges, and showing 
the distinction between ordinary corrosion and electrolytic 
action. This does not, of course, refer to underground 
foundations or cable anchorages, but to the metal work 
of the shore spans or trusses where the heavy planks of 
the roadway rest against or nearly against them. Between 
the planks and the metal is usually lodged the sweepings 
of the bridge, which consists almost entirely of animal 
refuse; this will, and does cause corrosion where there is 
no current present, but when current is flowing from the 
iron to the surrounding soil it passes through this material 
and to the planks which are often wet and damp. In this 
particular case, which was of a bridge at Providence, Rhode 
Island, each of the four shore ends of the trusses was care- 
fully tested. At three of them no sign of current could be 
found, and a removal of the planks disclosed but little 
corrosion ; at the fourth, however, a difference of a poten- 
tial of from 4 to 6 one-hundredths of a volt was found 
with the truss positive to the soil. 


As will be seen, part of the iron plate of the truss which 
lay next to the planks was quite badly corroded, the iron 
which was originally à inch thick, was reduced for a con- 
siderable space to about the thickness of paper, and pen- 
trated in three places. The distinction, therefore, between 
ordinary corrosion of metals and corrosion caused by 
electrolytic action, we regard as quite marked.* 

It scems proper that something should be said as to the 
situation in this city of Philadelphia regarding electrolysis. 
It has often been asscrted that no electrolysis exists here, 
the reason given owing to the compulsory requirements of 
an excellent Electrical Bureau. Track returns of heavy 
copper auxiliaries have been established as well as efficient 
rail bonding, probably far exceeding in extent and com- 
pleteness the track returns of any city in this country. 

} If excellent? construction were a guarantee against 
electrolysis, then there should certainly be nome here; 
but as а result of a few tests which we have made for the 
purpose of getting some idea of the situation, we are pre- 
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"pared to say that electrolytic action is going on at both 


The power house was upon the opposite 
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| . i | . water and gas mains in certain quarters of the city, as we 
was placed in a pit at a dock and subject to tide water, | E ч | 


will undertake to show. 

A measurement for current flow upon a 30-inch cast-iron 
gas main in the subway, on the south side of Market-Street, 
revealed a flow of trolley current west reading at times as 
high as 12.5 amperes. 

In the vicinity of the power house on the west side of 
the river towards which this current was flowing the 
potential difference was too high to be measured with the 
Instrument we had at the time, as its limit was but one volt, 
the needle, however, went off scale hard, and did not show 
even a minimum reading. The mains are positive to the 
rails, and it is safe to say that the reading would not be 
less than two volts, and may reach from four to five volts. 

Tests between the water mains and rails in the same 
vicinity were from 0.3 to 0.7 of a volt, mains positive. 
From these tests we conclude there may be electrolytic 
action upon the water mains if they are located in wet 
soll where the resistance is sufficiently low for some current 
to pass, but this is not usual with such low difference of 
potential. There was no opportunity to make a current 
measurement upon the water mains in this part of the city. 

In regard to the gas mains, however, from the current 
flow discovered on the main in the subway and the tests 
near the power house, we believe they are being damaged 
by electrolysis in this vicinity. 

Some further tests were made in another part of the 
city, upon water mains that were found accessible, the 
most important one being the one in Greenmount Cemetery. 
Not far from the Bristol-Street entrance there is a 48-inch 
main resting upon a wooden trestle, as it crosses a small 
valley. Railway current was discovered flowing through 
this main north, from 20 to 50 amperes. When a current 
of electricity is found flowing through an important main, 
if only 5 or 10 amperes, it is well to learn, if possible, 
where it is coming out, because at such points electrolysis 
takes place. Such point has been discovered in this case. 
About 4 mile north of the test in the cemetery this main 
crosses Wyoming Avenue, upon which is a double-track 
trolley road. The main was found highly positive to these 
tracks, indicating this to be the point of delivery for this 
current, and as the power house is a short distance west, 


* Since this paper was delivered this bridge has been replaced by a ncw 
one. The underground chords when uncovered were found badly corroded 
and weakened from electrolysis. RM 


it is most natural for this current to pass out of the main 
to these tracks, and thence to power house. 

A number of precedents in similar cases in our own 
experience justified our prediction, made to the General 
Superintendent of the Water Bureau that this main was 
being damaged by electrolysis under these tracks, and it 
was but a question of time, if these conditions continue, 
when it would be in grave danger of bursting. 

He informed us if such a thing should happen it would 
cut off the water supply of a large section of the city 
until it could again be repaired. Another effect would be 
the the heavy cost of damage to property through the 
sudden letting loose of a huge mass of. water, as well as 
the heavy cost of repairs. One experience of this kind 
has recently been had in this city, the details of which 
are well known, and a repetition of such an accident would, 
of course, be very undesirable. We are informed that the 
cause of this break, however, was a defect in the iron of 
the pipe. 

Since we reported these conditions, two weeks ago, 
changes made have considerably improved the situation, 
as further measurements made only to-day show. For 
instance, instead of 40 to 50 amperes of current discovered 
flowing north, there is now but 5 to 15 amperes, and it is 
flowing in the reverse direction, south. Instead of the main 
being highly positive to the rails on Wyoming Avenue, us 
found at that time, it is now negative to the rails, from 3 
to 4 volts. Just how much this main is damaged by elec- 
trolysis under these tracks depends somewhat on the 
length of time these conditions were in force before the 
change was made. It would be interesting to know, also, 
where the average current of 10 amperes now flowing south 
through it is coming out, but lack of time and severe 
weather have prevented further investigation. 

One method used in some cities for relieving mains 
from electrolysis at badly affected places, is to bond 
them to the rails or railway return. This we have always 
opposed for the reason that more current flow is invited 
upon them and electrolytic action takes place at the joints, 
mostly inside, if a water main, illustrations of which we 
have shown in several views. 

We do not believe it to be a good policy where the future 
is considered to allow either the water or gas piping system 
in any city to be practically converted into a railway 
return by bonding, and if we understand the situation 
correctly, that is the view taken by the Managers of the 
Electrical Bureau in Philadelphia. 

We have only touched briefly upon various points as 
to ^ause and effect of electrolysis upon underground metals: 
we will now turn our attention, in conclusion, to a few 
remarks as to the prospect of remedy. 

Under the present system of operating street cars with 
its “ grounded " track return, there can be no other result 
under the law of divided circuits, but that more or less 
railway current wil pass to and through underground 
metals, causing electrolysis among them in a greater or 
less degrce according to local conditions. This diversion of 
current from rails to mains is restrained in some cases by 
liberal use of copper in the auxiliaries, but even then there 
is sure to be escape at some parts of the system, practical 
illustrations of which have just been shown. 

The late I. H. Farnham, one of the first investigators in 
electrolysis, stated in a paper read before the Institute of 
Electrical Engineers in New York in 1894, that : “ In some 
cities where clectrolysis is in progress to-day, the return 
copper nearly equals that of the trolley and feed-wire 
system. We cannot force a current to take one path ex- 
clusively when others are open to it." This statement was 
made 10 years ago; since then there have been many 
electric railway lines built, but, excepting the double 
underground trolley in New York and Washington, there 
has been no other system brought into general use than 
the present single trolley. 


The present status, therefore, as to the cause and effect 


of electrolysis does not differ much from the conditions as 
they existed 10 years ago, except there is a tendency for 
better construction on the part of the railways, which 
modifies the effects but does not cure the trouble. 

In the evolution of the electric railway it is impossible 
to say if the next step is to be a method which will or will 
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not cause electrolvsis. The double trolley has been largely 
advocated, and both the overhead and underground 
methods have been in practical use for years. 

An improved storage battery has been looked to as a 
possibility. A modification of the gasoline engine, as used 
in automobiles, is another possibility. Any of these methods 
will, of course, avoid electrolysis. The latest, however, 
which is attracting considerable attention as a possibility 
is the alternating current m thod. 

We are not prepared to say what the effect of alternating 
currents will be. In one case a laboratory experiment 
showed that the metal was removed from each electrode 
and deposited between them. If this is to be the result in 
practice, then not much help can be expected from this 
direction ; but it is to be hoped that some system will be 
evolved that can be operated without a “ ground," and 
will result in finally avoiding electrolysis or corrosion ‘to 
underground metals. | 


— — 


THE CONTRACTOR AND THE CENTRAL STATION. 


At the recent convention at Toledo, Ohio, of the National 
Electrical Contractors’ Association, one of the most striking 
addresses was that delivered by Mr. William H. Blood, jun., who 
is President of the National Conference on Standard Electrical 
Rules. After a reference to the triumvirate of Roman history, 
he suid: ‘‘ To-day, the triumvirate of the electric lighting 
industry consists of the code, the contractor and the company. 
No one of these interests rules alone, yet each has its individual 
duty to perform, and together the three interests control the 
situation. No one of these has unlimited power, but each is a 


check on the others, and all are automatically controlled by 


financial limitations. 

„If the company's lighting rates are too high, the prospective 
customer declines to use electricity and turns to gas or oil. This 
prevents the company from exercising unlimited authority. If 
the contractor attempts to make undue profit, or insists upon too 
costly construction, the prospective customer again refuses to 
use electricity and the contractor's business is thereby curtailed. 
If the code requirements are unnecessarily severe, this has the 
same result of decreasing the use of the electric current. 

* Were I commissioned to pick out a symbolf or the electric 
lighting industry, I should not hesitate for a moment in a choice. 
1 should select a chain composed of three large links, representing 
the code, the contractor and the company, respectively, and 
each of these three firmly fastened together by three smaller 
links, all three representing the necessary bond which we call 
‘confidence.’ For the continued success of the electric lighting 
industry, these little links of confidence are essential. Each of 
the three interests is dependent upon the others and through 
these bonds of confidence is firmly tied to the others. 

Standard rules and uniform interpretations of them do much 
to facilitate the business of the contractor. With an increase of 
wiring installations the company sells more current, and to 
Secure more customers is an essential part of the company's 
business. ‘The company cannot afford to have cheap or unsafe 
work done, nor can it permit the expense of getting ready to use 
the current to be so great that it will scare off prospective 
customers. A wiring job which costs $2 per outlet produces as 
much revenue for the electric lighting company as one which 
costs $4 or $5 per outlet, and a $50 wiring job may ap al toa 
customer, whereas perhaps a $100 installation would not be 
considered but would drive the customer to use gas or oil. It 
would be shortsighted for a contractor to insist upon the expen- 
sive work when the cheaper form of installation would be fully 
as satisfactory. A conduit job is desirable for some installations, 
but from the electric lighting company’s standpoint a knob-and- 
tube job properly installed generally gives as large an income, 
and, costing about one-half as much, appeals to the customer, 
whereas the conduit job would not. 

“If a number of contractors should get together and arbi- 
trarily fix the price of wiring installations at a high rate during 
the time of active building operations in a given city, you can 
readily see that a permanent injury would be done the lighting 
company, for the new buildings would go up piped for gas, with 
the electric wires left out. If the contractor charged but a 
reasonable profit, however, or the company did the wiring 
sub. tantially at cost. gas pipes would be omitted, and by having 
th» wires once installed the lighting compiny would be assured 
of a continuous revenue. No one questions the right of the 
contractor to a fair profit, or wants to see him do business at 
cost, and if he will pursue the policy of fair charg з=, cou pled with 
honest and intelligent workmanship, the electric lighting company 
will not be forced to enter into competition with hin. The electric 
lighting company must, however, for its own salvation, see that 
all new buildings are wired, and to do this the price must be 
reasonable and the work honest.“ 


— — — 


The introduction of electric wires of aluminium may be 
regarded as assured within the near future in view of the 
fact that the metal is now being produced more and more 
cheaply. From a practical electrical standpomt, aluminium 
is already hardly of less importance than copper as а 
conductor. From the purely commercial standpoint it 
may soon be in an even better position than copper, as 
it is cheaper. It is better, too, than copper for wires 
when exposed to atmospheric influences. i 

The most striking advantage of aluminium over copper 
is its specific gravity. While that of copper is 8:9, that 
of aluminium is 27 only. On the other hand. it has not vet 
been found possible to make aluminium wires much lighter 
than copper wires, as the difference in specific. gravities 
would suggest, because the superior conductivity of copper 
must be borne in mind. At 15° C., a hard copper wire 
one metre in length and of one square millimetre section, 
has a resistanee of 00175 ohm, while the resistance of an 
exactly similar wire of aluminium is 0.03 ohm under the 
same conditions. Hence, to give the aluminium wire the 
same electric conductivity as the copper wire, its transverse 
section must be greater than that of the latter in the pro- 
portion of 0:03 to 00175, i.e., of 12 to 7. 

Even this necessity of having the aluminium wire 
thicker than the copper wire by no means cancels the 
advantage possessed by the aluminium in respect of its 
lower specific gravitv, for the thicker aluminium wire is still 
lighter than the thinner copper wire. Hence less metal 1s 
required for wires, when aluminium is employed than when 
copper is used, and the price of aluminium being less than 
that of copper, weight for weight, the advantage due to 
thelower specific gravity of the aluminium 18 very real 
although not quite so great as 1t would be if the two metals 
were equal in conducting power. 

Seeing that for conductors of equal length and conducting 
power the aluminium wire 18 stouter than the copper 
wire, there is no fear of the former metal being wanting 
in strength, for, roughlv, copper has about twice the tensile 
strength of aluminium, and, as just shown, the aluminium 
wire must have about double the section of the copper 
wire to have the same conductivity. Besides the aluminium 
wire being lighter than its equivalent (as a conductor) of 
copper wire, it has less stress to incur than the latter in 
respect of its own weight. Hence an eluminium wire does 
not require, as a rule, to be supported at more points than 
a copper one. If, to make things quite sure, a few more 
supports are used, the extra number is so small that the 
additional expense involved in using them may be neg- 
lected. 

It is now obvious that there need be no hesitation in 
using aluminium wires instead of copper, or in replacing 
copper wires past service by aluminium, instead of by 
new copper ones. All that has to be done is to have the 
aluminium wires of the proper transverse section. The 
only practical difficulty consists in joining up different 
lengths of aluminium wire. The problem of soldering 
aluminium has yet to be fully solved, but for making these 
junctions other means than soldering are at our disposal. 
Meta] unions render excellent service, the two ends to be 
joined being fixed inside the union tube, itself, of course, a 
conductor, in close contact with each other and with the 
tube. But the diameter of these unions must not be too 
great. There are plenty of reliable short union tubes on the 
market. 

Electric cables are very advantageously made with 
aluminium wire. The fact that they have to have a larger 
diameter than those made with copper wire in respect of 
the smaller conductivity of aluminium already insisted 
upon sufficiently, is compensated for, over and over again, 
by the greater flexibility and extensibility of aluminium, 
whereby there is far less chance of breakage in a cable 
with it than with copper. Copper wire will not stretch 
more than about 3% in length before breaking, while the 
average corresponding percentage for aluminium is half 
as great again. M 

In spite of all this, hard drawn copper wire will never 
cease to be indispensable to the electrician, for aluminiuin 
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is rapidly attacked by alkalies and alkaline chlorides. 
Hence it will never replace copper for use in chemical 
factories, or in the open air on the sea-coast, where the 
air is constantly laden with particles of salt from the spray 
of the waves. Ordinary atmospheric influences it resists 
in a perfectlv satisfactory manner. 


TELEGRAPH SYSTEMS IN THE UNITED STATES. 

The statistics for the telegraph industry of the United 
States, taken as & part of the third census of the electrical 
industries of the United States, for 1907, have been com- 
piled by Chief Statistician Steuart, and will! be issued in 
bulletin form bv United States Census Director E. Dana 
Durand in a short time. 

Conspicuous among the facts exhibited are the stupen- 
dous single wire mileage of the commercial telephone and 
telegraph systems, the millions of messages annually carried 
over the wires, the a! most incredib!'e growth of the telephone 
system as compared with the telegraph, the large capitalisa- 
tion of the companies concerned. and the enormous sums 
expended by them ; and the difficult development of the 
wire'ess system. 

The first table relates to the telegraph svstems, and is 
a summarv, by classes. The to'al number of systems is 
given as 1,813, of which 25 ate commerc‘al land line and 
ocean cable, 6 wireless, and 625 ra'lrond telegraph systems, 
the remainder not being involved in the topics treated 
herein. The 25 commercal land line and ocean cable 
svstems operated 1.577,961 niles of single wire, employed 
an average of 28,034 persons, pad $17,808,249 in salaries 
and wages, expended $41,879,613, earned $51,583,868 
and sent 103,794,076 messages. The 625 railroad telegraph 
systems operated 860,342 miles of sinvle wire, emploved 
an average of 68,197 telegraph operators and dispatchers, 
expended $37,242,479 (income not stated, as there is no 
direct financial income from their own use of the service), 
sent 264,512,816 messages, of which 5,923,483 were of a 
commercial nature, the income for which is reported by 
the conmmercial systems. 

Another table shows that there was a grand total of 
15,072,220 miles of single wire in the telegraph and 
telephone service. Of this, the telephone systems con- 
trolled 12,999,369 miles, of which there were on pole or 
roof lines 5,092,223, in overhcad cables 2,917,114, in sub- 
ways or conduits 4,969,202, and in submarine cables 
20,730 miles. Of the grand total stated, the telegraph 
systems, exc'usive of Government telegraph systems, used 
2,072,851 miles, of which there were on pole or roof lines 
1,958,326 milcs, in overhead cables 41,886, in subways or 
conduits 65,247, and in submarine cables 7.282 miles. 
Ti.ese figures emphasise the economic importance of the 
telegraph and the telephone. | 

A comparative summary deals with the telephone and 
commercial telegraph systems, not inc'vding railroad lines 
and the wireless, giving the grand total as 22,996 com- 
panies, of which there are 22,971 telepohne systenis, which 
include 17,702 independent farmer or rural lines, and 25 
commercial telegraph systems, not including the wireless. 
The grand total of single wire mileage was 14,570.142, of 
which the telephone systems controlled 12,999,369 miles, 
which include 486,294 miles of wire on independent farmer 
or rural lines, while the telegraph svstems vsed 1,570,773 
miles, exclusive of 7,188 miles of leased wire. | 

The grand total of ocean cable was 46,301 nautical 
miles, all controlled by the commercial telegraph systems. 

The grand total of salaried officials, clerks, etc., was 
99,470, of whom 25,298 were employed by the telephone 
systems and 4172 by the commercial telegraph. The 
telephone officials, etc., received in salaties 819,298,423 and 
the telegraph clerks $2,794,937. The total of 142.733 
wage-earners is divided, 118,871 belonging to the telephone 
svstems and receiving in wages $48,980,704, while the 
23,862 telegraph wage-earners were pid $15,013,312. | 

The grand total of capital stock and honds outstanding, 
par value, was $1,034,909,579, of which §814,616.004 were 
credited to the telephone systems and $220,293,575 to the 
telegraph companies. | 
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The grand total income was $236,045,615, of which the 
tehephone concerns earned $184,461,747, expending 
$140,802,305, and the telegraph svstem earned $51,583,868, 
expending $41,879,613. Of the whole number of systems 
in operation, the telephone formed 99:9 per cent. ` 

In taking up considerution of the joint subject of com- 
mercial telegraphs and ocean cable systems, the bulletin 
points out the ünpossibilitv of segregating the statistics. 
A comparative summary is given of the three census 
periods 1880, 1902, and 1907, and it is explained that in 
1880 there were 77 companies reported, but that number 
decreased later by consolidations among themselves. In 
1902 there were 25 companies considered. The sume 
number is found for 1907. Taking the details for the last 
census period, it is shown that 1,577,961 miles of single 
wire were operated ; 46,301 nautical miles of ocean 


cable: 103,794,076 messages transmitted, which 
include 5,869, 317 cable messages; 29, 110 telegraph 


offices operated; total income $51,583,868 of which, 
$45,255,187 was from telegraph traffic, and 86.328.681 
from all other sources. The total expense was $41,879,613, 
including $34,057,298 for operation and maintenance, 
salaries, wages, and legal expenses. The capitalization in 
the form of capital stock was, authorized, par value, 
$161,603,900, of which there was outstanding, par value, 
$155,089,575. Dividends on stock amounted to $7,477,083. 
The averege total number of emplovees is given as 28,034, 
and salaries and wages $17,808,249. | 


Tne bulletin notes the decrease since 1880 in the number 
of separate companies, and adds that, on the other hand, 
there has been a very large increase in business and egquip- 
ment. The increase in the number of salaried employees 
and wage-earners in 1907 as compared with 1902 was but 
407, or 1:5 per cent. As compared with 1880, the number 
was 13,106, or 87:8 per cent. increase. In 1907 the amount 
paid in salaries and wages was 18:4 per cent greater than in 
1902, and 264°5 per cent. greater than the 1880 figure. 


Attention is drawn hv the bulletin to the fact that, 
with but one important exception, the entire commercial 
telegraph and cable industry of the country is operated 
as incorporated concerns. It is shown that of the total 
authorized issue of stocks and bonds in 1907, capital 
stock constituted 66:1 per cent and bonds 33:9 per cent. 
At the end of 1907 the total authorized issue of stock, 
outstanding, was 96 per cent., and 78°6 рег cent. of the 
bonds were outstanding. On the bonds an average rate 
4 per cent. was paid in 1907. Of the 24 incorporated 
companics for 1907, only 11 paid dividends on their capital 
stock. The same number declared dividends for 1902. The 
total receipts of the telegraph companies for 1907 ex- 
ceeded those for 1902 by $10,653,830. 


The bulletin then goes into a comprehensive analysis of 
the income, operating expenses, assets and liabilities, und 
other detaiis, giving the apparent reason for increascs or 
decreases in totals for 1907 as compared with 1902 and 
1880. 

The commercial telegraph systems contro.led ocean cables, 
having a length of 46,301 nautical miles in 1907, as com- 
pared with 16,677 in 1902, an increase of 29,624 nautical 
miles, or 177°6 per cent. It is pointed out that this large 
increase is largely due to the fact that the Pacific cable and 
the New York-Habana cable were laid during the intervai 
between the two censuses. 


There were six commercial wireless telegraph systems, 
having 122 tower stations in 1907, situated at most of the 
large ports on the Atlantic and Pacific oceans, the Guif 
of Mexico, the Great Lakes, and in Hawaii. Wireless 
messages to the number of 163,617 were sent between 
these ports in 1907. These six companies had an 
authorized capitalization in the form of stock with a par 
value of $39,450,000, of which $32,726,242 wus the value 
of outstanding stuck. The year's income was $122,154, and 
the expenses $169,782, of which $87,571 was expended in 
the salaries and wages of 182 employees. 


It is pointed out that the Federal Government has 
realised the value of wireless telegraphv, and the Bureau 
of Equipment in the Navy Department, at the end of the 
fiscal vear 1907, had installed wireless telegraph apparatus 
on 73 naval vessels and at 44 shore stations. During that 


period the shore stations sent 26,933 messages, containing 
511,919 words, and received 34,073 messages, amounting 
to 675,607 words. Cape Cod, Mass., led all stations in this 
respect, sending 2,673 messages, and Cavite, in the Philip- 
pine Islands, came next, sending 2,025 messages. Of the 
number of stations receiving messages, Dry Tortugas, Fla., 
had 2,703; Newport, R. I., 2,701; Mare Island, Cal., 
2,334; Cape Cod, Mass., 2,304; Norfolk, Va., 2,171 and 
Cavite, P. T., 2,013. The shore stations are open to the 
public for messages, and these are also received from or 
put on the telephone or telegraph land lines. 


It is shown that in 1907 the railroad svstems in the 
United States operated 807,824 miles of telegraph wire, 
52,518 miles of telephone wire, and employed 68,197 
telegraph oeprators and dispatchers, who received 
$37,242,479 in salaries and wages. These systems reported 
33,441 telegraph offices and 30,115 telephones ; ‘transmitted 
5,923,483 commercial messages and 258,589,333 messages 
in connection with the dispatching of trains and other 
railroad business. The bulletin states the presumption that 
the telephone will come into inore general use for train 
dispatching, as during 1908 two conventions of railway 
telegraph superintendents heard reports that the telephone 
would appear to be as safe as, 1f not safer than, the use of 
the telegraph, and that the telephone actuallv expedited 
train movements because of its greater speed and flexi- 
bility. Referring to the electric interurban roads, the 
bulletin notes that thev early recognised the advantages of 
the telephone for dispatching purposes. 


ELECTRIC TRACTION AND FRENCH RAILWAYS. 


The Western Railways of France have obtained authority 
from the Government to electrify their lines. A beginning 
is to be made with the lines which run from the St. Lazare 
Station in Paris to Argenteuil and Saint-Germain-en-Laye. 
Special tracks will be laid, so that the service can he 
effected without any interference with the steam-driven 
trains.  Sub-stations will be erected which will supply 
continuous current at 600 volts. It is anticipated that 
from 12 to 20 trains, composed of a maximum of six double 
carriages 20 métres long, can be run per hour. The per- 
manent way, equipment of line, etc., will cost £1,160,000 ; 
the rolling stock and converter stations, £800,000 ; interest 
on capital and other expenditure bringing the total amount 
to £2,280,000 for the 33:5 kilomètres of line to be con- 
structed. | 


— —— m — — — y 


ELECTRICITY IN NEW SOUTH WALES COAL 
MINES. 


(Concluded.) 


The quotation mide by Mr. Hall was embodied in the code 
of rules which the Electrical Committee furnished in their 
report, and the substitution of the words “ where General 
Rule No. 8 applies" for where safety-lamp3 are used"; 
was the subject of a considerable amount of thought and 
discussion by that body. It is unfortunate that the result of 
the arbitration did not allow the words where safety-lamps are 
used " to remain, and on this point it is very satisfactory to know 
that such a high authority as Mr. Hall is in agreement with the 
Electrical Committee and the officers of the Mines Department. 


Although it muy be admitted that the form in which the rule 
was left by the arbitrators is an improvement on the indefinite- 
ness of the British rules, where the expression where General 
Rule 8 applies ” exists, it is, in my opinion, not so clear as the 
alteration suggested by the Electrical Committee and endorsed 
by the officers of the Department. Yet, although the rule, as it 
now exists, is som2what indeiinite, it is hoped that the managers 
will not attemp* to place unenclosed electrical machinery in 


` placea which may give rise to danger; indeed, I confidently 


anticipate that none will take undue advantage of a rule which 
certainly lacks clearness of expression, but the intention of which 
is unmistakeable. 

Particulars are given in the following table of all the electrical 
installations in the coal and shale m nes of the State to the time 
of writing. 


ELECTRICAL Applicances at Mines 


Generating Plant. | Lighting 
| " | Go |] & 
Name of Colitery. District. Rated Current | E < | 2 a Ic E = 
current | Ю.С. ог Pressure ESS 655, €2 2 
K. W. [alternating Volts. | 33 3 | © В — 
| 
Vor А-та District | 
Abermain ......... Maitland ..... 180 D.C. 250 145 35 13 Nil. 
arcs 
Aberdare.......... "e 185 D.C 250-500 165 100 14 l 
5 Extended. US жыз 200 D.C 250-280 | 100 | Nil. 3 Nil. 
Burwood Extended. | Newcastle .... 100 D.C 250-275 19 6 3 m 
Burwood........... И Nil. Nil. Nil. Ni. | Ni. | Nil к 
Brown's .......... T T ” T ” ” | » " 
Co-operative....... i» ii D.C 220 4 4 | РЕ » 
Duckenfield ....... 1 " Nil. Nil. Nil Nil. » 5 
Dudley ....: * 71 D. C 220 60 9 ” " 
East Greta ........ Maitland ..... 14 D.C 240 97 24 п 5 
Gunnedah.......... Gunnedah .... 100 0D.C. 250 12 5 2 sí 
Hebburn .......... Maitland ..... 280 D.C. 250-275 198 36 15 i 
Heddon Greta ..... ^" Nil. Nil. Nil. Nil. Nil Nil » 
Hetton ........... Newcastle 100 D.C 570 80 29 Бе ^ 
Killingworth ...... 8 60 D. C 250 34 78 ms 1 
Lambton B........ s Nil. | Nil. Nil. Nil. Nil i Nil. 
Maryland P" » ši ” ” ” ” » " 
Neath ............ Maitland ..... 6} D.C 220 39 is - » 
N. C. M. Co, A...... Newcastle .. ) 50} D.C. 560 116 62 3 Y: 
: 5 D.C 110 as се is 2 
" B...... z 6, 10 D.C 110 78 49 Nil Nil. 
Northern Extended“ „ 60 D.C 280 6 20 1 
Northumberland . . .: - 20 D.C 250 6 1 2 Nil. 
Peine i 50 D.C 280 16 Nil 4 $i 
Pelaw Main ....... Maitland ..... 6 D.C 220 110 " Nil. » 
Rhondda.......... Newcastle .... 62 D.C 250 16 ii 3 5 
Seaham........... М Nil. Nil. Nil. Nil. " Nil. А 
Seaham No. 2...... 5 5:75 D.C 125 40 10 = 1 
Shortland ......... - Nil. Nil. Nil. Ni. | Nil 5 К 
( 14) 
South Greta ....... Maitland ..... | 10 i D.C 220-250 ni 2 2 1 
( 45 | 1 Д 
Stanford-Merthyr ..| „, ‚ 200 г] D.C 250. | (1445) 74 Nu. 6 
Teralba .......... Newcastle .... 5i D.C 60 12 Nil Р Nil. 
Wallarah.......... Р 300 D.C 250 9 3 8 > 
Wallaend.......... » Nil. Nil. Nil Nil. Nil Nil. к 
Waratah ......... 15 71 D. C 250 18 - m 
West Wallsend..... E 3:15 D.C 105 28 38 - Ж 
Southern Di trie. 
Balli ават ‘Southern ..... 71 D.C 250 7 2 
Bellambi ......... 5 Nil. Nil Nil Nil. Nil. Nil. Nil. 
Coal Cliff. 5 " á x ы a. = 2 
imal-Balgownie. " 7 D.C 220 30 31 » - 
Metropolitan ...... | г: 10 D.C 250 84 111 : ; 
77 D.C 200 20 31 4 1 
Mount Kembla ....' „ 220 A.C 2,200 
Mount Pleasant ... 35 20 D. C 500 45 50 Nil. 1 
North Bulli........ 15 95 D. C 250-280 15 72 4 Nil. 
| 
Osborne- Wallsend.... ji Nil. Nil. Nil. Nil Nil. Nil. "- 
105 A.C. 2,300 | 
|! 850 A.C. 2300 ' 
South Bulli......... " | 3 D.C 220 | 59 62 1 4 
| 5B.H.P. D.C 250 
South Clifton ...... „ E D.C 220 50 | 35 | Ni. | Nil 
Sydney Harbour ... si — | 25:75 D.C. 230 63 Nil. : p. 
* For coinpressing air for coal-cutting plant. 
Western District. 
my 
Commonwealth Oil ^ 24 t | 
Corporation ..... Western 20 | D.C 250 10 7 Nil. Nil. 
24 
Hermitage ........ à 1:75 | D. C. 220 18 Nil » F 
Lithgow Valley .... 55 0:75 i D.C 400 14 4 Ы - 
Oakey Park ....... - Ni. ^ Nil Nil. Ni. | Nil 7 » 
Vale of Clwydd .... » 28 | DC 560 5 5 2 Р 
Zig Zag........... z 2 | рс 200 25 12 Nil 


Motors. 


Nil. 


Nil. 
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Other uses. 


Nil. 


under the Coal Mines Regulations Act, 1902. 
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PRINCIPLES OF FAULT LOCATION. 
BY JULIUS BERNSTEIN.* 


In presenting this paper on fault location my remarks, 
which are based upon the methods of telephone practice, 
will be confined to the use of those testing instruments 
which are based upon the principle of the Wheatstone 
bridge, inasmuch as practically all faults can be located 
by the “loop” methods, which are particular cases of the 
Wheatstone bridge. 

The system of conductors called the Wheatstone bridge 
is the most common of the several arrangements for 
measuring resistances, and is represented by the familiar 
conventional diagram shown in Fig. 1. The current 
from the battery is made to branch into two paths at c 
and unite at d, so that part of the current flows through 
the points e and f. A, B, X, and R, are known as the arms 
of the bridge, although in practice 4 and B are termed 
the bridge arms” or ratio arms,” R, the “ rheostat,” 
and X, the unknown resistance." When the galvano- 
meter shows no deflection, it becomes evident that the 
two points e and / are at equi-potential ; since current flow 
can only be the result of potential difference. 

The bridge is said to be balanced, and the resistances 
in the arms will then have relation to each other as ex- 
pressed in the simple proportion : 

A X 


—=—orA x R=B х X. 
R 
From the foregoing simple proportions, it is apparent 
that, by knowing the values of three arms of the bridge, 
the fourth can be quickly calculated, or 
A 


X -—R 
A 
It is to be noted that any resistances in the galvano- 
meter r or battery 7’ circuits do not affect the values or 
ratios or the bridge arms. It is also to be noted that the 


Fig. 1. Diagram of Wheatstone Bridge Connections. 


position of the galvanometer and battery may be inter- 
changed without in any way affecting the law of the bridge. 
The Wheatstone bridge would have a restricted range 
of measurement if the arms were equal. It will be evident 
that the adjustable resistance will represent the total 
amount of the unknown resistance that can be measured 
under conditions of equal bridge arms. By altering the ratio 
of the arms of the bridge we can measure very high or very 
low resistances. This is accomplished in an actual bridge 
by placing in the arms A and B resistances having values 
of at least 1, 10, 100, 1,000 ohms, and at times 10,000 

ohms. 
A 


If the unknown resistance is equal to the ratio — 


multiplied by the resistance in the rheostat to balance, 
it is evident that when measuring small resistances, maxi- 
mum accuracy will be had by making A small and B 
large, as this wili mean a division for the value of the 
rheostat. If, for instance, we make A 1 ohm, and B 1,000 
ohms, and the rheostat value was 67, the unknown resist- 
ance would be 0:067 ohm. If we were concerned with 
measuring a large resistance, we would place a larger 
value in A and a small one in B. If A were made 1,000 
ohms, and В | ohm, and the rheostat value was-67, the 
unknown resistance would be 67,000 ohms. 


* Abstract of paper read at the convention of American Municipal Elec- 


tricians. _ һа 


Fig. 2. 


Diagram of Connections for Murray Loop. 


Having thus familiarised ourselves with the basic prin- 
ciples of the Wheatstone bridge, we will turn our attention 
to a modification of the Wheatstone bridge, called the 
slide-wire bridge. | 

Referring again to Fig. 1, we can reason that it is not. 
necessary to know the actual values of the resistances 
in arms A and B to determine X, if we know their ratio. 
Our assumption is that when the bridge 1s balanced, the 
voltage drop over 4 equals that over X, and the drop 
over B equals that over R, consequently if the parts 4 
and B consist of a straight wire with provision so that 
one terminal of the galvanometer can be moved along it 
for a balance, then the proportional parts of the wire on 


A 


each side of the balance point can be used for the ratio —. 


It can be looked upon as being a Wheatstone bridge, 
in which the bridge arms are varied to obtain a balance, 
and the rheostat has one fixed value for any particular 
measurement. Since the value of the unknown resistance 
is determined in terms of the rheostat bv the ratio of 
the bridge arms to each other, it is immaterial whether 
we express the ratio in ohms, or in length of wire. 

The term “portable testing set" is usually under- 
stood to mean some form of Wheatstone bridge, complete 


*with galvanometer and battery, mounted in a carrying 


‘case, and arranged for the various tests to which a bridge 


can be put. There are two tvpes in general use, namelv, 


the plug and dial. In the plug tvpe the resistances are 
inserted in the circuit by manipulating plugs, and in the 
latter switches or dials are utilised. 

Before considering any diagrams, some general remarks 
will be in order. The term fault is intended to cover every 
variety of damage by which the electrical efficiency of a 
line is affected. Defects which impair the mechanical 
condition of the line, without affecting it electrically, 
do not come under the heading. An aerial wire may be 
penetrated by rust, or a cable sheath may be damaged, 


= 


without a trace of change in the electrical condition of the 
line. 

The different kinds of faults may be distinguished by 
the following classification : | 

Grounds are defective insulation, to ground or to a 
cable sheath. 

Crosses are defective insulation between wires. 

Opens are breaks in the conductor, во that two parts 
are entirely separated electrically. 7 | 

Inductive crosses result from the transposition of single 
sides of adjacent pairs. u 

In speaking of crosses or grounds, it is well to use the 
modifiers “ total" or “dead” and “ partial,” as а dead 


ground and a partial cross. 


Fig. 3. Circuit Similar to Slide-Wire Bridge. 
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The first step in fault testing is to ascertain the nature 
of the fault and to give some particular study to the line 
in trouble by reviewing your knowledge of the line con- 
ditions. Having decided whether it is an open, a cross. 
or a ground, the next procedure is to make a location. 
The Wheatstone bridge is einploved for locating a cross 
or ground by the “loop tests," and so called because it 
is necessary to have a complete circuit from one binding 
post of the instrument through the faulty section of the 
line and back to the other binding post of the instrument. 
The circuit is called the loop. The different sections forming 
the loop need not be of the same sectional area; it is 
only necessary that there be two independent paths of 
good insulation from the testing point to the fault. The 
simplest way to get this loop 1s to use the mate of the 
faulty wire, if the wires are in a cable: or, if the wire 
is an aerial or single conductor in a cable, then we must 
use an external conductor for a return. 

Referring now to Fig. 2, which represents the connections 
for the Murray loop, at first inspection we will see an 
arrangement of conductors exactly like that of the Wheat- 
stone bridge. The wire f T has a fault at F, and is looped to 
а good wire at J. The loop is connected to the testing 
set at e and /. The resistances B and R are in the instru- 
ment, and form two arms of the bridge, while the section 
f F of the faulty wire, and the remaining portion of the 
loop F e, form the other two arms of the bridge. The 
galvanometer and battery are connected as shown. The 
current, from the batterv flows through the earth from the 
point of grounding at the testing set to the fault. This 
connection is independent of the resistances forming the 
bridge, as far as its own resistaifce is concerned. The earth 
has a negligible resistance, and while the fault will gener- 
aly have some resistance, unless it be a dead ground or 
cross, its resistance corresponds to 7’ of Fig. 1. Calling a 
the resistance of the wire from / to F, or the resistance 
from the instrument to the fault, and r the total resistance 
of the loop, from the law of the Wheatstone bridge we have : 


B 


T—a 


Rr * 


B+R 


anda 


a 


From the last equation, the distance to the fault may 
be readily calculated when the values of B and R and 
the resistances per unit length of the loop wires are known. 

Since in uniform wires the resistance is proportional 
to the length, these equations may also be written, when 
all the wire of the loop is of one size : 

B 1—4 RL 
— = ——- andd = ——— 


R d B+R 


where L is the total length of the loop, and d is the dis- 
tance to the fault. This formula should always be used 
when it is applicable, as it is the most accurate as well 
as the most convenient. In using the previous formula, 
in order to calculate the distance to the fault, the resist- 
ance of the wire per 1,000 feet must be determined from 
a wire table. A slight variation from gage or a difference 
of temperature from that assumed may cause а cons'der- 
able error. Errors from these sources are very largely 
eliminated when the distance to the fault is determined 
as a fraction of the length of the loop. 

In using a bridge for locating by the Murray loop, 
it is customary to use a 10,000-ohm coil for arm B, and 
vary the rheostat until a balance is obtained. This opera- 
tion, while quite simple, can be made more rapid when 


[rd 
—— 
T 
—À 
= 


Fig. 4. 


Diagram of Connections for Varley Loop. 


using testing sets built upon the slide-wire principle. Tn 
using an instrument of this kind, there are limitations in 
its range, but in its own field of usefulness it is to be 
strongly recommended. o 

Referring to Fig. 3, a circuit will be noted arranged 
similar to that of the s'ide-wire bridge. A contact can be 
moved along a uniform resistance, and the ratio is that 
of the two parts of wire on each side of the contact. Let 
r equal the total resistance of the loop, and a the resistance 
from the instrument to the fault then the formula for 
solving becomes quite simple, and is : 


A 


a Ar 


from whicha = 


B т — а 1,000 

Another way of analysing this case is to note the sym- 
metry of the arrangement as indicated in Fig. 3. 

It is apparent that if the bridge is balanced with the 
contact half way between e and /, then the arm f J must 
equal e J, since 4 and B are equal, which implies from 
the law of the bridge that the other two arms must have 
the same ratio to each other. As the arm B increases and 
A decreases, so does the distance or resistance from e to F 
increase, and the distance or resistance f F decrease. 
Since in uniform wires the resistance is proportional to 
the length, this formula may be written : 


A d A 


1,000—4 1—4 1,C00 

where L is the total length of the loop. and d is the dis- 
tance to the fault from f. The last formula is the most 
convenient, but it 18 only applicable when the wires have 
the same resistance per unit length. 

The Varley loop test differs from the Murray in having 
a portion of the loop made up of resistance in the testing 
set, as shown in Fig. 4. The Varley test can be most use- 
fully applied in those types of bridges which permit of 
making the ratio of A to B unity, or 10, 100, 1,600, ete. 


and d = 


L 


In these cases the ratio of 4 to B is fixed, and R is varied 


until a balance is effected. Calling r the resistance of the 
faulty wire / J plus that of the wire e J and a, the resistance 
from f to the fault, we have: 
A r—a Br — AR 
B R +a A+B 
The formula for the Varley loop admits of several modi- 
fications, which will not be given at this time, for lack of 
space. 


If the fault in a grounded or crossed conductor were 


anda 


ез 


LIN 


Fig. 5. Testing Capacity to Locate Break. 


always of practically infinitely low resistance—that is to 
say, if it were a “ dead " ground or short-circuit—its loca- 
tion could easily be detected by measuring the resistance 
from the point of test, and back again through the ground, 
or through the other conductor affected by a regular 
resistance test. Unfortunately, however, it is seldom the 
case that this condition exists, and tests giving result 
independent of the resistance of the return circuits and at 
the point of trouble are, therefore, necessary. 

The loop tests fulfil these requirements. The only effcct 
a high resistance will have upon our test will be to reduce 
the electromotive force of the battery, so that in very high 
resistarice faults it becomes necessary to employ bU and 
100 cells, so as to impress the elcctromotive force through 
the fault, so that the galvanometer will have sufficient 
sensibility. 
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When a conductor is actually broken, and there is no 
return circuit from the break, a new set of conditions must 
be considered. In locating the break, we depend upon the 
fact that every conductor, whether it is in a cable in the 


5 | 
Faulty Pair 
[—1 
М Good Pair 
ө 


Fig. 6. Testing Capacity, with Telephone Receiver. 


earth or submerged in water, or is an air wire, possesses 
capacity,“ and is, in fact, a condenser. The conductor 
itself forms one plate, the insulation from the point of test 
to the break of the dielectric, while the other plate is the 
earth, water or lead sheath. 

This capacity is generally proportional to the length of 
the conductor, so if we know its capacity per unit length, 
and measure the capacity up to the break, we can calculate 
the length of the conductor to the break. This method is 
open to the objection that the capacity cannot always be 
relied upon as uniform throughout the length of the wire, 
variations of 10 per cent. or more often occurring. In 
measuring the capacity by this test, the deflection method 
is used, in which the cable is charged to a certain potential, 
and the discharge is then read by means of a deflecting 
galvanometer. The deflection, however, is liable to be 
augmented through the action of what is called “ electrical 
absorption," which produces return currents after the true 
discharge of the condenser capacity is over. This pheno- 
menon takes place to greater or less extent with all cables, 
and increases with rise of temperature. 

A method which largely removes the above objections, 
and at the same time can be performed by a simple bridge 
arrangement, with the addition of a telephone receiver and 
reversed battery current, is to compare the capacity of the 
open wire, from the point of test to the open, with the 
capacity of the good mate of known length. 

Referring to Fig. 5, if the capacities of Ci and C; (repre- 
sented by the conventional symbol of parallel lines) are 
the capacities of an open wire and its good mate, respec- 
tively, we can balanee the two capacities against R, and 
Rz in the other two arms of a Wheatstone bridge. Instead 
of a galvanometer and battery, a aad ы and a source 
of alternating current are shown in Fig. 6. When the 
resistances are adjusted so that no sound is heard in the 
telephone, then the points 1 and 3 are equal in potential. 
The cable capacities represented by Cı and С» are then 
charged to the same difference of potential and contain 
quantities of electricity proportional to their capacities ; 
but the quantities flowing into the condensers in the same 
time are inversely proportional to the resistances Ri and 
Rz; therefore, 


Re Ci 
Е, Ce 
Since the good and bad wires are under similar condi- 
tions, their lengths may be taken as proportional to their 
capacities. Hence, if Lı and Le represent the lengths of 
the bad and good wires, then 
Ез II Rz 
— = — or Ly = — Ls 
RI 15 Ri 


The question of allowance for lead wires does not enter, 
unless the leads are very long or a wire in a cable is used 
for a wire leading to the faulty cable. 

In the use of testing apparatus, it is of primary import- 
ance that good electrical connections be made throughout 
the circuit. Attention must be paid to the cleanliness and 
the firm binding of all wires and leads. If, for instance, 
the assistant does not make a good connection in joining 


cable. 


the good and faulty wires, but introduces a resistance of 
one-fourth ohm., where the wire is No. 22 B. & S. copper, 
the location will be 16 ft. in error. Proper care, therefore, 
will be immunity from many troublesome derangements 
and failures, the causes of which are usually discovered 
after much loss of time and labour. 

A source of inconvenience and error lies in the fact that 
at the fault there may exist an electromotive force due in 
some instances to the contact potential difference between 
the faulty conductor and that on which it is grounded. 
Not infrequently stray currents are flowing on your wires 
from light and power circuits, or are induced from such. 
circuits. These currents are generally irregular, and cause 
irregular deflections of the galvanometer. Where they 
occur, the battery should be made as large as possible, so 
that the galvanometer deflections due to the test current 
may be larger than those due to the stray current. If this 
precaution does not make it possible to make sufficiently 
accurate location, it may be necessary to make use of 
another loop or postpone the test until conditions are more 
favourable. 

A disappearing ground is occasionally encountered while 
trying to locate a fault. This is generally caused by the 
battery current from the testing set turning a slight moisture 
ground into gas. Sometimes, by waiting for a short time, 
the ground will reappear. By employing more battery, so 
as to get a higher voltage, and taking a quick reading, it is 
sometimes possible to catch a location. It may be advisable 
in these cases to interchange the galvanometer and battery. 
When this is done the galvanometer current only flows 
through the fault, and it is much less likely to dissipate 
it than the battery current. ud 


Sometimes the ground can be increased or permanently 
burned out by applying a ringing generator to the faulty 
wire. Before doing this, disconnect the testing apparatus, 

If these methods are unsuccessful, it is best to leave the 
trouble until it becomes worse. A ground that is sufficient 
to make a line noisy, can, as a rule, be located. 


All fault locations by loop methods are based on the 
assumption that the wires have a uniform resistance per 
unit length. This is never exactly true, and is sometimes 
very far from true. Unless. the wire inequalities balance 
each other, which they do in many cases, the calculated 
location will be in error exactly in proportion to the in- 
equalities. Among the causes of inequalities are intro- 
duced resistances such a$ poorly soldered sleeves, slight 
variations in gage, and inequalities in the temperature of 
different parts of the line. It is generally impossible to 
correct for these inequalities. In the cases of long lines, 
where there are considerable inequalities in temperature, 
the resulting resistance variations may be calculated and 
allowed for. 

Another cause of inequality is unequal twisting of a 
wire in a cable. For this reason the loop should be made, 
whenever possible, by connecting the faulty wire to its 
mate, as the two will then be subject to the same condi- 
tions of twist, temperature, etc. 

On lines where a source of trouble is suspected as being 
due to poor joints, it is well to measure the resistance of 
the line from point to point, and compare the resulte with 
the correct resistance per unit length. 

It sometimes happens that the testing instrument can- 
not be placed directly at the cable ends, and it then becomes 
necessary to employ leading wires between the testing set 
and cable. When such is the case, it is simplest to use the 
leading wires of the same size as the faulty wire. Then the 
length of these leads must be added to L, the combined 
length of the good and the bad wires, and from the calcu- 
lated distance to the fault must be substracted the length 
of the leading wire connected to the faulty wire. If the 
leading wires are different in size from the cable wires, 
multiply the length of each of the former by its rated 
resistance per 1,000 ft. and divide the product by the 
rated resistance per 1,000 ft. of the size of wire in the 
The values thus found represent the equivalent 
length of cable wire having a resistance equal to each 
leading wire. 

If the resistance of each leading wire is known the 
equivalent length of the faulty wire having a resistance 
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equal to each leading wire is found by dividing their re- 
spective resistances by the rated resistance per 1,000 ft. 
of the faulty wire, multiplying the quotient by 1,000. 


Occasionally it may be necessary to employ fixed leading 
wires whose separate resistances are unknown. The in- 
dividual resistances of the wires may be obtained most 
easily by connecting them at the distant end and measuring 
the resistance of the loop. Then ground the connection 
and apply either the Murray cr Varley loop test. This will 
give the proportion of the total loop resistance in each wire. 


Of importance equally as great as that of locating a 
fault after its occurrence, is to make systematic tests upon 
one's lines, so as to foretell the occurrence of such defects. 
The use of high-class insulated wires, both for overhead 
and underground cables, has increased to such an extent in 
recent years, that I feel we are not realising the importance 
of making svstematic tests in order to maintain as high an 
efficiency as we should. This necessity of testing is especially 
true in the case of those who have charge of so vital a 
system as police and fire circuits. 


ELECTRICAL REFRIGERATION FOR BUTCHER 
SHOPS. 


In view of the heat wave we have been passing through, 
an article on refrigeration by Mr. R. L. Lloyd in the New 
York Electrical World appears very opportune, especially 
as butchers and dairymen might be induced to take up the 
idea over here. The machine described by Mr. Llovd is a 
7 in. x 14 in. compressor, with a 72 in. flywheel, running 
at 72 r.p.m. Under this speed the machine develops about 
seven tons of refrigeration. At a higher speed it is capable 
of eight tons. The motor is a 15 h.p. Westinghouse machine, 


Two boxes are cooled by direct expansion. Both have 
brine tanks for storage and auxiliary cooling. In the store 
where the cuts are kept for retailing, the box is 10 ft. x 
10 ft. x 8 ft. high, and the brine tank 20 in. x 24 in. and 
9 ft. 6 in. long, containing about 200 gal. of brine which is 
maintained at à temperature of nearly 40°. The refrivera- 
ting pipes are controlled by an individual valve which allows 
a wide range of regulation; but too low a temperature 
is not desired. Fruit and vegetables are also stored in the 
refrigerator. 


A larger box in the rear, near the slaughter house, is 
10 ft. x 11 ft. x 20 ft. The high ceiling is necessary to 
keep the hanging beeves clear of the floor. There are two 
brine tanks here ranged one above the other on one side. 
They are each 18 in. x 24 in. x 11 ft., and hold 205 gal. 
-of brine. The temperature in the box is maintained at from 
30° deg. to 32°, which is sufficient to keep the meat in prime 
condition. There are usually 8 or 10 beeves and 10 or 12 
mutton hanging. Killing is done two or three times a week, 
depending on the season and the meat supply. Seven or 
eight cattle and 20 sheep or lambs is the average weekly 
work. If an opportunity is offered to make a profitable 
purchase of cattle, it is a very easy matter to get the whole 
lot quickly hung up in cold storage. Under former con- 
ditions this was not feasible, and the cattle had to be kept 
on the hoof and fed, a method which inevitably resulted 
in @ shrinkage of weight. To maintain the above-men- 
tioned temperature the refriegrating machine is operated 
only 1 small portion of the day, as shown by the following 
record : 


May .... 70 hours July .. 111 hours September 96 hqurs 
June ... 80 „ August. 118 „ October .. 85 5 

The kw. hours consumed during these six months tctalled 
7,291, while for the other six months of the year only 
2,058 kw. hours were used. The consumption during 
February was one-tenth that during August. City water 
is used for condensing, and this helps to account for this 
wide difference in the two months. 


Besides the greatly improved hygienic conditions and 
better keeping of his product, the result of this investment 
is decidedly advantageous. Before the installation of the 


refrigerating machine and larger box, the yearly expenses 
were as follows : 
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£ s d. 
Ice ri гж si P - T. 80 0 0 
Feed for cattle at £1 per week T 52 0 0 
Shrinkage in weight at £2 per week 101 0 O0 
Total £236 0 0 


The change represents an investment of £650. 


£ sd 

Electrical energy n is i .. £103 12 0 
Interest at 5 %, depreciation at 6°, = 77 0 0 
Ammonia and repairs .. үч ы» - 15 0 0 
Total £195 12 O 


a clear gain of about £3 8s. per month, or nearly 6 ?5 more 
on the investment. 

A smaller installation in a purely retail meat shop may 
also be cited. The plant consists of a “ baby " compressor, 
and is operated by a 3 h.p. motor. The machine is set up 
in the basement under the meat box, which is on the floor 
above. This box is 9 ft. > 6 ft. < 11 ft. high, and holds 
at times as much as six sides of beef, four or five calves, 
and a dozen lambs, a total of a ton and a half of meat. 
A direct expansion system is used with a brine tank 
auxiliary for storage. This tank takes the place of the ice 
bunker in an ordinary meat box, and will hold the tem- 
perature down low during non-operative hours of the 
machine. With a temperature of 34° when shutting off 
at night, a rise of only 4° will be experienced by morning. 
In addition to the main box, the counter cases 1n the store 
and a corned-beef tank are also cooled. 

In the cold months of the vear, four hours’ operation 
of the compressor per day is sufficient. In summer it 18 
necessary to run the refrigerating machine about nine 
hours, while during January and February the machine 


is not used at all unless an unusually hot spell occurs.“ 


When ice was used, the vearly bill was £85. The bill for 
electricity for the first vear was £50, and for the second 
£41 8s. The installation cost less than £200. Adding 
interest and depreciation charges at 11% to the bill for 
electricity, makes the total operating cost £64 per year, 
a saving of 24, % to say nothing of the added advantages 
of a lower and drier temperature more constantly supplied, 
and an improved displav counter. 


DEARER RUBBER. 


The slight. reduction in the price of rubber is not likely 
tolast. Mr. Spencer Brett, of the well-known firm of brokers, 
Messrs. Gow, Wilson, & Stanton, Ltd., speaking to a 
Press representative, said that the fall is merely the 
result of the holiday season, which has created а tem- 
porary falling-off in the demand. 

“ Prices for the best Para rubber have dropped from 
8s. 5d. to 8s. a pound,” he said, * but the reduction is 
quite a temporary one. It is possible that the price will 
not only go up again to the 8s. 5d. rate, but even higher. 
The state of the market is very uncertain, and one cannot. 
say what the conditions will be in the near future. Supplies 
are not coming in any faster, despite the fact that so 
many new companies have been floated since the boom 
commenced. Nine new companies have been formed, 
representing a capital of £750,000. They are, of course, 
getting to work to produce rubber as fast as they can, 
but it will be some considerable time before the effect of 
their enterprise is felt on the market. The first month of 
this year's crop is only 100 tons in excess of the correspon- 
ding month of last year, which is, of course, quite inade- 
quate to deal with the great demand from motor tyre 
manufacturers and makers of electrical. goods, which 
require a large amount of rubber in their construction.“ 

There is a suggestion that the increase in the price of 
motor tyres will debar many people of moderate means 
from buying cars. Tyres, of course, are the heaviest ex- 
penditure in connection with the upkeep of a car. Tyres 
for the small types of cars average £4 4s. each, while those 
for the big cars run as high as £9 16s. each, the average 
life of a tyre being from three to four thousand miles. 
Prices have just been increased a further 10 per cent., 
and the effect of the increase is keenly felt in the trade. 
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Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 


TO ADVERTISERS. 

Advertisements should be addressed ta the Manager, 149, 
| Fleet Street, E.C., and should reach him by the 
first post on Wednesday. SPECIAL TERMS for a serves 
can be arranged on application. 


SITUATIONS WANTED will be charged at three words 
for One Penny (prepaid and net), with a minimum 


charge of Sixpence. 


TO SUBSCRIBERS. 


Tug ELECTRICAL ENGINEER can be had by order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, af preferred, be supplied 
direct from the Office on the following terms : 


8 months 6 months. 12 months. 
United Kingdom Зв. За. .. 6. Gd. 138. Od. 
Other Places 58. Od. 10s. 6d. .. 218. Od. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
“Tae ELECTRICAL ENGINEER," LimiTED, 149, Fleet 


Street, London, and be crossed. 


Bound volumes of THE ELECTRICAL ENGINEER, containing 
half-year’s 1 855 bound in Darł- Blue Cloth, Gold 


Lettered, price 8s. 6d. New Volume, January to June, | 


1909, ts now ready. 
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FURNACE PRACTICE. 


Are we destined to see the blast furnace replaced by the 
electric furnace in the production of steel, if not of pig- 
iron ? It seems more than possible in Germany, and per- 
haps America, where, however, manufacturers enjoy the 
benefits of cheap power from hydro-electric central 
stations. What can be done where cheap power is avail- 
able is well brought out in a recent report to hand from 
the United States consul in the Cologne district. He 
mentions that several German firms are now using electric 
furnaces on a large scale, and gives particulars of one case 
within his own district. It appears that less than two 
years ago this firm, said to be one of the most important 
in the Empire, decided to give up its crucible furnaces for 
one electric furnace to produce cast steel for gears, and 
malleable cast steel for motor and machine parts. The 
idea was mainly to secure economy in production, but also 
to gain in efficiency. The plant discarded consisted of 
39 furnaces, each containing six crucibles, with a capacity 
of 77 lbs. per furnace, or a total of 2,464 lbs. The new 
equipment was a single electric furnace of 250 h.p., with a 
capacity of 2,205 lbs. The electricity was taken from a 
large central station furnishing a three-phase current of 
5,200 volts, supplied direct through a substation where the 
current was transformed into a three-phase current of 
110 volts. The process has now been carried on uninter- 
ruptedly for over 18 months, a duplicate furnace having 
been laid down in case of breakdowns, etc. The normal 
steel produced contains 06 % of phosphorus, 03 of 
sulphur, and from '08 to 18 % of carbon; but tool steel, 
containing from 7 to 1°3% of carbon, and also occasionally 
additions of nickel, chromium, and tungsten, has been 
produced. The procedure is not the direct reduction of 
ores, but the fusion of ordinary slugs, cuttings, and other 


waste iron of comparatively low price. The fusion and 


refining takes five hours, and consumes some 900 Kw. 
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hours for 2, 205 lbs. of cast steel, the entire charge being | between Great Britain and Japan, no conjunction oculd be 


poured in at once. The furnaces are of iron plates, lined 
with heavy magnesite bricks. The carbon electrodes enter 
by three openings in the sides, terminating slightly above 
the level of the metal when molten; in this way the heat 
produced by the ore is almost completely absorbed by the 
metal, only a small percentage being radiated to and 
deflected from the dome. 
lining lasts for from 20 to 25 davs, giving an output of 
some 70 metric tons. The relining takes 5 davs, but there 
is no loss of time, as then the duplicate furnace is brought 


When in full use the magnesite 


into play. It must be remembered that the cost of current 
Is exceedingly low, being produced in bulk with cheap 
motive power. The price is 44 pfennings, or rather less 
than 3d. рег Kw. hour. The cost of production is calculated 
as follows: Renewals and sinking fund, 4s. 8d. ; metals 
(including chromium, etc.), £3 4s. ; electric current, £2 2s. , 
magnesite bricks, 118. 5d.: labour, 9s. 5d.; electrodes 
2s. 0d.; water for cooling purposes, 6d.; or an average 


This 
is found to be considerably cheaper than the old furnace 


of a little over £6 14s. per metric ton of 2,205 lbs. 


procedure, and to give better and more uniform results, 
It was found that a cheaper class of raw material could be 
used; and that the large masses at one charge were easily 
dealt with, thus reducing labour and conducing to greater 
uniformity ; moreover, the molten metal can be with- 
drawn at a much higher temperature. In this particular 
case the mixing and handling generally is done mechanically; 
a 5 H.P. dynamo being used to operate the machinery. 
It is important to remember that the furnaces have been 
found to answer well for production of malleable steel as well 
as for hard tool steel, and also for alloys. Experiments’ 
we believe, are being made in the production of pig-iron, 
Of course, the great advantage which the German and 
Swedish manufacturers’ possess is the extensive use of 
water power for the generation of the electric current, 
which at once brings down the cost. With us we could not 
hope to produce electricity in bulk hydraulically in the 
iron smelting districts. But other economies are possible. 
For instance, in the production of a ton of pig-iron, on an 
average gases representing rather over 200 units of heat 
are allowed to go to waste. Many attempts have been made 
to use this waste heat for the generation of electricitv, and 
although little has come of experimentation, so far, there 
is hope of economy in this direction. The electric furnace 
for steel, and possibly for iron production, is not only 
possible, but advantageous; its wide adoption is merely 
a matter of reducing cost of current. 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
** THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to. be included in 
tha! week's issue of the Journal. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.“ 


THE JAPAN-BRITISH EXHIBITION (1910). 
Letter from H.R.H. the Duke of Connaught. 


SIR,— Under the auspices of the Imperial Government. 
of Japan, and with the cordial approval of the British 
Government, arrangements have been completed for a 
great Japan-British Exhibition to be held next year at 
the White City, Shepherd's Bush. In view of the alliance 


happier. His Majesty the King, with characteristic solici- 


| tude for everything that makes for the extension of British 


Trade and with keen appreciation of our Allies in the Far 
East, sent to Prince Arthur of Connaught, the Chairman 
at the Inaugural Banquet of the Exhibition, the following 
message :— 
“I understand vou will preside this evening at а 
dinner given in connection with the proposed Anglo- 
Japanese Exhibition next vear. International Ex- 
hibitions in these days largely depend on private 
support, and I hope therefore that the Japanese and 
British people will come forward to promote an 
undertaking which has for its object an increase in 
the commercial prosperity of both countries, and the 
uniting still closer of the bonds of fellowship which 
already exist between them." 

His Imperial Majestv, the Einperor of Japan, also sent 

a telegram as follows :— | 
“I take advantage of the occasion to tender my 
congratulations to your Roval Highness and to those 
who join vou in celebrating the inception of the 
Anglo-Japanese Exhibition, and to express mv sincere 
wishes for the complete success of the undertaking." 

His Excellency the Japanese Ambassador on this occasion 
said that he felt confident that the Exhibition would con- 
firm the friendly sentiments and would greatly help the 
commercial relations between the two countries, and spoke 
of the intense interest taken in the Exhibition by the 
people of Japan and of the large sum of money voted for 
it by the Imperial Diet. 

The Lord Mavor of London pledged his official and 
personal support, and expressed the conviction that 
nowhere would more real interest be taken in the Exhibi- 
tion than in the Ancient City of London. The full support 
of the London Chamber of Commerce and of the Associated 
Chambers of Commerce of the United. Kingdom is also 
assured. 

As Hon. President and President of the Exhibition, we 
venture to ask the courtesv of vour space in order to 
invite universal support for this specially important 
demonstration. The value of the traditional art of Japan 
and the influence it has exercised on the fine and industrial 
arts of the world cannot be over-estimated, and on the 
occasion of this Exhibition the nobles of Japan will pour 
out, from the treasures they have accumulated for cen- 
turies, works of art never before seen in this country and 
onlv bv a favoured few in Japan. 

The Committee joins us in appealing to possessors of the 
treasures of British Art to make a like revelation of those 
priceless works, many of which are but little known to the 
general public, so as to equal, and if possible eclipse, the 
magnificent displav of art at the Franco-British Exhibition. 

The unique character of the Exhibition is sure to attract 
multitudes of people, not only from Japan and the United 
Kingdom, and the Colonies and Dependencies, but from 
every European country and from America, and cannot 
fall to increase the commerce of the two nations and to 
create new commercial channels between them and the 
rest of the world. 

We therefore trust that the manufacturers and pro- 
ducers of this countrv, a$ well as those of the rest of the 
British Empire, will rise to the occasion by displaying the 
best of their respective productions in arts and industries, 
so as to make a representation worthy of this great 
opportunity. 

The Exhibition will have the advantage of the beautiful 
buildings, alreadv known to millions of people, which made 
the White City so famous in connection with the Franco- 
British Exhibition, and it only remains for the British 
Empire to provide a collection of exhibits which will 
worthily compare with those alreadv promised by Japan, 
and to translate into reality the hope expressed by His 
Majestv the King that increased commercial prosperity 
and closer bonds of fellowship will result. 

We have the honour to be, Sir, 

ARTHUR, 

Hon. President Japan-British Exhibition. 
NORFOLK, 

President. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


“TANTALUM” LAMPS, POSTERS AND 
SHOW-CARDS. 


The “ Satisfied Consumer ” design of posters and show- 
cards used for advertising Tantalum " lamps (Siemens 
Brothers Dynamo Works, Ltd., Tyssen-street, Dalston, 
London, N.E.) are now widely known and seem to enjoy 
universal popularity. The design has not only appealed to 
the electrical trade in this country, but has found a ready 
acceptance on the Continent. It has also been translated 
into Russian, German, Spanish and Portuguese, in order 


Economy 
in 
Stage 


Lamps. 


TB TAA 
ЛАМПА. - 


The introduction by 
Messrs. T. Francis & Sons 
(41, Hampden-street, Bol- 
ton) of their patent hand- 
feed arc for stage and 
photographic purposes and 
a special proscenium lamp 
places on the market two 
most useful and ingenious 
inventions. The Francis 
hand-feed arc is the latest in 
utility combined with cheap- 
ness in manufacture. Neatly 
made in aluminium or brass, 
its special features are the 
entire absence of worms, 
wheels, and delicate rack 
work, thus rendering it 

ractically unbreakable. Two bell crank levers are fitted 
in a box, a feeding screw is introduced at the back, which 
forces the levers carrying carbons apart against the 
tension of a spiral spring. The spring closes the carbons 
when the screw is withdrawn. The inner arms are so inter- 
locked that the weight of the top arm tending to drop is 
counterbalanced by the weight of the bottom one. A stage 
arc usually has a short life on account of its being knocked 
about in the semi-darkness, which is damaging to worms and 
wheels. The new invention has a promising future, апа the 
firm are doing very good business with it. 


-— 
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that the same idea may be brought before the public mind 
of those countries. It will be readily understood, however, 
that for different countries, an alteration in the design is 
necessary, to bring it into line with the prevailing types of 
the country represented. We reproduce for the benefit of 
our readers the Russian version of the ''Satisfied Con- 
sumer,” and it will be noticed that the design is similar to 
the English one, but is made to appeal to the Russian idea 
of '' satisfaction." 


THE *PECKHAM" SYSTEM. 


The ‘‘ Peckham " system of pendulum and radial gears 
and trucks for electric and steam railway cars (the Peckham 
Truck Co., Queen Anne's-chambers, Westminster, London, 
S.W.) is becoming increasingly popular as its merits are 
understood. The system comprises pendulum and radial 
geared trucks suitable for any and all lengths and styles of 
car bodies, from a 16 ft. double-decked tramway car to a 
70 ft. high speed electric or steam railway car. It is claimed 
to overcome all of the defects in existing car gears and 
trucks, and prevent hot axle bearings, shocks, noise, side 
swings and gallopings of car bodies, grinding of wheel 
flanges and corrugation of rails and reduce consumption of 
power and cost of maintenance of equipment and permanent 
way. Тһе report of Mr. Henry M. Sayers. M. I. E. E., 
strikingly attests to the value of the system. Over 3,000 
Peckham trucks are in use in Great Britain. 


- 


The proscenium arc, so-called from the position on a stage 
where it is intended to be fixed, is a 10 amp. 12 hour shunt 
arc, fitted in the firm's special box and provided with 
coloured mediums in such a manner that the switchboard 
attendant can attend to any number of them, no limelight 
men being necessary. They give an exceedingly powerful 
light, the colour effects being splendid. 


—À—— 


ECONOMY IN ELECTRIC LIGHTING. 


'The claim is made that by adopting the latest system of 
Messrs. Drake & Gorham (66, Victoria-street, London, 
S.W.. and at Manchester and Glasgow) the cost of new 
electric lighting installations can be reduced by one-half 
and the running expense by two-thirds. Existing instal- 
lations may be remodelled on the firm's plan so as to effect 
a saving of from 30 to 50% in the working costs. 


NEW BUSINESS. 
The Acme Electrical Co. have commenced business at 
248, Stanley-road, Bootle, Liverpool. The firm's operations 
deal with electric light, heating, cooking and power. A free 
information bureau has been opened. 


TSS MÀ — 


| OBITUARY. 
Mr. M. WILSON, SENR. 

Those who have had dealings with the Electrical 
Standards Laboratory of the Board of Trade, will learn 
with regret of the death, after only one day's illness, of 
Mr. M. Wilson, Senr. He had served in the R.E. as sapper 
for over 21 years, and held for seven or eight years the office 
of storekeeper whilst acting as Laboratory Assistant at the 
Chatham School of Military Engineering, under Major Р. 
Cardew. He held the office of Assistant Electrician and 
Mechanic to the Board of Trade Electrical Standards 
Laboratory since its inception in 1890, and the wide range 
of practical knowledge which he brought to bear on his 
duties made his services highly appreciated by all with 
whom he came into contact. 


Mr. Носн Erat Harrison. 

We very much regret to announce that Mr. Hugh Erat 
Harrison, B.Sc. (London) A.M. Inst, C.E., M. I. E. E., 
F.C.S., the Principal of the Electrical Standardising, Testing 
and Training Institution, died on August 12. Mr. Hugh Erat 
Harrison was born at Westminster on April 23, 1859, and 
was educated at University College School. He matricu- 
iated in 1876,and entered University College,where he gained 
a Cloth Workers’ Exhibition in Chemistry and Physics 
in 1877. He studied for a short time in Paris, and subse- 
quently took his degree in 1880 with Honours in Experi- 
mental Physics. In the following year he entered the 
service of the Anglo-American Brush Co., and subse- 
quently became Managing Engineer of the Sheffield Branch 
of the Hammond Electric Light & Power Co., Ltd. In 
1882 Mr. Harrison organised and became principal of this 
company’s Electrical Engineering College in Red Lion 
Square, London, and when it was closed in 1885 he became 
a partner in the firm of Phillips, Harrison & Hart. On 
retiring from this firm, he was appointed Clerk to the 
Research Committee of the Institution of Mechanical 
Engineers, but it was in 1889 that he carried out the work 
with which his memory will be associated, viz., the organisa- 
tion and foundation of The Electrical Standardising, 
Testing & Training Institution, Faraday House, London, 
of which he was Principal at the time of his death. He 
organised the Testing Department and superintended its 
work, and in connection with this he was appointed Board 
of Trade Electric Inspector for Croydon, Tunbridge Wells, 
Ealing, Wimbledon, Chatham, Godalming and Clacton. 
From 1887-1901 he was Assistant Examiner in Magnetism 
and Electricity to the Board of Education, and he was 
one of the delegates sent by the Institution of Electrical 
Engineers to attend the International Electrical Congress, 
held at St. Louis in 1904. Mr. Harrison specialised very 
considerably in alternate current work. He has twice been 
elected a Member of the Council of the Institution of 
Electrical Engineers. He was unmarried. A man of wide 
reading, with a well-balanced mind and singularly clear 
judgment; he was, however, reserved almost to shyness, 
and shrank instinctively from anything approaching pub- 
icity. The funeral took place at Golders Green on 
Tuesday. 


DOMESTIC ELECTRICITY. 

In another column we refer to the success with which 
gas companies have pushed the sale and hire of gas con- 
suming appliances, and the excellent use of attractive 
show-rooms. An instance of this on the part of an elec- 
tricity company is referred to in the pages of an American 
contemporary. It appears that the Indianapolis Heat & 
Light Co. has fitted up on the fourth floor of its office 
building a fully equipped and beautifully furnished five- 
room cottage in which is shown how a family can live by 
electricity. In the reception room there are electric lamps, 
electric fans, and an electric grate which heats the room. 
The parlour contains an electric piano which pounds out 
music when the button is touched. The dining-room con- 
tains any amount of electric apparatus, such as chafing 
dishes, coffee percolators, toasters and similar contrivances. 
The kitchen is equipped entirely with electrical apparatus 
for cooking, baking, washing machine, wringers, ice-cream 
freezer, irons and other devices. The sewing machine in 
the dining-room is run by electricity. The display is 
attracting much attention. 
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SILENT 


Although the speed on full 
voltage is 1,400 R.P.M. these 
fans are noted for their quiet 
and steady running. 


EFFICIENT 


No fan is passed out from 
our works until it has been 
thoroughly tested in every 
detail. 


ECONOMICAL 


The amount saved by using 
**FREEZOR’’ Fans will be 
appreciated when it is realised 
that when running at full 
speed the current consumption 
of a 12° fan is only 38 WATTS 
per hour. . 


ORNAMENTAL 


The Standard finish of 
"FREEZOR"' Pans is Black 
Enamel (picked out with gold) 
with brass blades aad guards 


CHEAP. 


Price from £2 5s. 


LIBERAL TRADE DISCOUNT. 


WRITE FOR BOOKLET E 1336. 


The General Electric Go., Lid., 


а 


RECE TRABE MARK 


Victoria В'ас, Manchester. 

71, Waterloo St., Glasgow. 

Gallowgate 
Gallowgate, Newcastle- 
on- Tyne. 

42, High St., Birmingham. 

10, St. Andrew St., Dublin. 

Womanby St., Cardiff. 


71, Queen Victoria St., 


LONDON, E.C. 
BRANCHES— 


10& 12, 
House, зо, 
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13, Queen St., Belfast. 
Rue Rodier, Paris. 
134, Fuencarral, Madrid. 
Corner of Waterkant and 


Chiappini Streets, Cape- 


town. 


Agents for Australia: 


Corner of Loveday and 
Anderson Streets, 
Johannesburg. 


WORKS : LONDON, Witton, BIRMINGHAM, MANCHESTER. 


LAWRENCE & HANSON, Sydney and Melbourne. 
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AMERICAN NOTES. 
(FRoM Our CORRESPONDENT.) 
NEW YORK. 

The electrical outlook was never more promising than it is at 
the present time. In every direction all over the States business 
is booming, big installations are under construction, and heavy 
and remunerative contracts are in course of execution. 

The Northern California Power Co. is building a 24,000 h.p. 
hydro-electric plant in the Battle Creek County, and the plant 
will soon be ready to commence operation with the 6,000 h.p. 
unit, 

A single boiler of unusual size, 2,274 h.p., has been placed in 
the Delray power station of the Detroit Edison Co. It is a 
Stirling special, and has a 150-in. x 11-ft. grate, and is served 
with bituminous coal by four Roney stokers installed under- 
neath the one boiler. This installation is in the first section of 
the Detroit Edison Co.'s No. 2 power house at Delray, in the 
construction of which allowance has been made for extending 
the outfit with similar units as the station's lighting load in- 
creases. 

Leading capitalists of Ansonville, North Carolina, are pro- 
moting a project looking forward to the development of an 
electrical power site on Rocky River, near Wadesboro, North 
Carolina. А dam will be built to cost $400,000, and а power 
house which will have an initial equipment rated at 7,000 h.p. 
The line of the new Southbound Railway passes within one mile 
of the proposed power plant site, and the promoters expect to 
see a new town and manufacturing centre established. With 
the cheap power generated at the plant, it is believed that large 
cotton mills can be operated at a good profit. 

Electrical energy obtained from the plant of the Carolina 
Power & Light Co., at Buchhorn Falls, is now being used for 
driving the cotton mills at Sanford. A total of 11,000 spindles 
and 400 looms, which were formerly run by a 450 h.p. engine 
supplied by steam from four 100 h.p. boilers, are now driven 
by electric motors. 

At the Bernon Mills of the Manville Co., Georgiaville, Rhode 
Island, a 300 kw. Westinghouse-Parsons low-pressure turbine is 
being installed to take steam at atmospheric pressure from the 
. exhaust of a Corliss engine, driving a three-phase, 60-cycle, 
600 volt alternator to supply additional energy for lamps and 
motors in the mills. The turbine is operated without superheat- 
ing, and exhausts into a condenser maintaining a vacuum of 
27 in. 

The largest electrical sign in the South has recently been set 
up in Montgomery, Ala. It is 85 ft. long by 75 ft. deep, and was 
constructed by the Montgomery Light and Water Power Co. 
in order to boom the town. 

An electric service has been installed on the Pittsburg and 
Castle Shannon Railroad by the Pittsburg Railways Co., and the 
old steam road, which has been in operation for 40 years, has 
passed out of existence. The Pittsburg Railways Co. has put 
in a standard gauge line and an equipment of the latest standard 
electric cars. 

The Meriden, Middletown and Guilford Electric Railway Co. 
has been formally organized. This road will have a tributary 
population of 300,000, as it furnishes a direct trolley line from 
Hartford, Meriden, Middletown, New Britain and other places 
to the shore and a trolley in Guilford. 

Official statistics relating to Boston developments show that 
since January, 1906, the total boiler capacity in the electrical 
installations in the city: has increased from 115,854 h.p. to 
146,762 h.p., and the rated horse-power of engines from 142,931 
to 236,400. The number of motors has increased, including 
the Boston Elevated, from 13,724 to 18,351, and the motor 
capacity from 192,493 h.p. to 326,652 h.p. The increase in 
motor horse-power on the Boston Elevated system was from 
153,860 h.p. in 1906 to 271,204 h.p. in 1909, and on the Edison 
system the motor capacity increased from 28,030 h.p. in 1906 
to 38,625 h.p. in 1909. 


MOTORMEN'S WORKING HOURS. 


The Tramways and Light Railways Association publish 
in their official circular correspondence which has taken 
place between the Amalgamated Association of Tramway 
and Vehicle Workers and the Board of Trade. 

Writing to the Right Hon. Winston Churchill, M.P., Mr. 
C. Jackson, General Secretary of the Association, said: 

* At the Annual Conference of the above Association, 
held in Bradford on May 26 and 27, 1909, the subject of 
the hours of labour worked by motormen and conductors 
emploved upon electric cars, and the equipment of the 
cars was considered, when the following resolutions were 
passed, which I was instructed to forward for the con- 
sideration of your department, with the hope that you 
might be able to see your way to carry out the suggestions 
contained therein. 

(a) That this Conference of Tramway and Vehicle 
Workers requests the Board of Trade to insist 
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that all motormen and conductors shall have a 
clear break of eight hours between the time of 
finishing one day's labour and commencing 
another day, and that no day's labour should be 
spread over a longer period than twelve hours. 

(b That in the opinion of this Conference it is 
necessary that a more efficient system of the 
inspection of the rolling stock and the equipment 
of the tramways undertakings of the United 
Kingdom should be made by the Board of Trade, 
both in the interests of the men and the public 
at large. 


In reference to the first resolution, I have no hesitation 
in saving that if your department were to insist upon a 
return being made to them by the tramway authorities 
of the conditions under which the day's labour was per- 
formed, they would find that there are a large number of 
men who at times are called upon to work twelve and 
thirteen hours at a stretch, and the spread-over time 
reaches close upon sixteen hours. 

In support of the resolution dealing with the inspec- 
tion of the rolling stock and equipment, may I quote the 
Bournemouth accident and the Glasgow accident; also 
the accident which took place last week between Dudley 
and Wolverhampton, where a passenger was electrocuted 
owing to a leakage of current, and the case of Clark v. The 
West Ham Corporation, which was again a serious accident 
caused through a defective car, in the way of a leakage of 
current." 

To this the Railway Department of the Board replied : 

„As regards the point raised in the second resolution, the 
Board are of opinion that the responsibility for the main- 
tenance of the car equipment, etc., must rest with the 
companies or municipalities concerned, and that there is 
no necessitv for periodical inspection on behalf of the 
Board of Trade, but they would be glad to receive any 
observations which your Association may desire to offer 
on the subject of the hours of work of tramway motormen 
and conductors." 


SOME CONTRACTS. 


The Mirrlees Watson Co., Ltd., have recently received 
orders for a number of Condensing Plants, among which 
are the following :— | 

A. Williams, Mexico.—Three Sets of Barometric Con- 
densing Plants, 38,500 lbs. steam per hour. 

Clifton & Kersley Coal Co., Ltd.— Barometric Condensing 
Plant, 30,000 lbs, of steam per hour. 

Baldwins Ltd., Port Talbot.—Surface Condensing Plant, 
30,070 lbs. of steam per hour. 

Broken Hill, N.S. Wales.—Low Level Jet Condensing : 
Plant, 10,000 lbs. of steam per hour. 

For Great Boulder Prop. Mines, Ltd.— Surface Con- 
densing Plant, 21,100 lbs. of steam per hour. 

Chas. Walmsley & Co., Ltd., Bury.—Surface Condensing 
Plant, 15,600 Ibs. of steam per hour. 

P. J Mitchell, London, for Whitehaven Coal Co.—Surface 
Condensing Plant, 13,000 lbs. of steam per hour (Condenser 
only.) 

The Linde British Refrigeration Co., Ltd.—Surface 
Condensing Plant, 8,000 lbs. of steam per hour. 

Bolckow Vaughan & Co., Ltd., Middlesbrough, for 
South Bank Turbo Plant.—Surface Condensing Plant, 
43,000 lbs. steam per hour (repeat order). 

Okura & Co., London, for Formosa.—Barometric Con- 
densing Plant, 36,250 lbs. of steam per hour. 


The South Metropolitan Electric Light and Power 
Company, Limited, inform us that the Transfer Books and 
Register of Members of the Company will be closed from 
the 18th to the 3lst August, 1909 (both days inclusive), for 
the preparation of Warrants for Interim Dividends payable 
on the Jlst inst., оп the 7 per cent. Cumulative First 
Preference Shares, and 6 per cent. Cumulative Second 
Preference Shares for the half-year ended 30th June, 1909. 


ENGINEERING & CHEMISTRY. 


City and Guilds of London Institute. 


SESSION 1909-1910. 


The COURSES of INSTRUCTION at the Institute's Central Technical 
College (Exhibition-road) are for Studenta not under 16 vears of age; those 
at the Institute's Technical College, Finsbury, for Students not under 14 years 
of age. The Entrance Examinations to both Colleges are held in September, 
and the Sesaions commence in October. Particulars of the Entrance Examina- 
tions, Scholarships, Fees, and Courses of Study may be obtained from the 
respective Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghiall-street, Е.С. 


City and Guilds Central Teohnloal College. 
(EXHIBITION-ROAD, 8.W.) 

A College for Higher Technical Instruction for Day Studenta, not under 16, 
preparing to become Civil, Mechanical, or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. The College is a“ School of the University 
of London," and also forms the Engineering Section of the Imperial College of 
Science and Technology. Fee for a full Associateship Course, £36 per Session. 

PROFESSORS : 


Civil and Mechanical Engineering W. E. DALBY, M.A.. B. Sc., M. Inst. C. E. 
Electrical Engineering wer c T. MaTHER, Wh. Sch., F.R.S. (Acting 
Professor). 
Chemistry .. .. .. .. .. .. Н. Е. ARMSTRONG, Ph.D., LL.D., F.R.S 
: Mechanics and Mathematics .. .. О. HENRIcI, Ph.D., LL.D., F. R. S. 


City and Cuilds Теоһпісаі College. Finsbury 
(LEONARD STREET, CITY-ROAD, E.C.) 


A College for Intermediate Instruction for Day Students, not under 14, 
preparing to enter Engineering and Chemical Industries, and for Evening 
Students. Fees £20 per Session for Day Students. 

PROFESSORS: 


Physics and Electrical Engineering s. P. THOMPSON, D.Sc., F. R. S., 
Principal of the College. 
D. Sc., 


Mechanical Engineering and Mathematics E. G. COKER, M. A., 
M. Inst. M. E. 


Chemistry . R. MELDOLA, F. R. S., F. I. C. 
JOHN WATNEY, Hon. Secretary 


City and Guilds of London Institute, 

Gresham College, Basinghall-street, E.C. 
ERRARE LE OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 
PRINCIPAL—SIR ISAMBARD OWEN, D.C. L., M.D. 

SESSION £ENCING SEPTEMBER 27th, 


OF 1909/10 (COMMENCING 
DEPARTMENTS of MECHANICAL, MARINE, CIVIL, and ELECTRICAT, 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 
AGRICULTURE, and of PURE SCIENCE and LETTERS. 
Full particulars may be obtained on application to 
F. H. PRUEN, M.A, 
Secretary, 


1909). 


ENGINEERING AND TECHNICAL OPTICS. 
NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 
| LONDON, Е.С. 


MECHANICAL AND ELECTRICAL ENGINEERING 
CHEMISTRY. 


AND ELECTRO- 


FULL DAY COURSES in the Theory and Practice of the above Subjects 
will commence on MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and TH URSDA Y, 20th and 30th September. These 
Courses include periods spent. in Commercial Workshops, and extend over four 
years. They also prepare for the degree of B. Ss. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES in all branches of this important 
department of Applied Science given in specially equipped laboratories and 
lecture rooma. 

Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute or on application to 

R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


HE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE, GLASGOW. 
SESSION 1909-10. 


DAY CLASSES BEGIN TUESDAY, 28THISEPTEMBER. 
EVENING CLASSES BEGIN THURSDAY, 23kb SEPTEMBER. 

The Diploma of the College is granted in the following Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELECTRICAL 
ENGINEERING, MINING, NAVAL ARCHITECTURE, CHEMISTRY, 
METALLURGY, MATHEMATICS andt{ PHYSICS. 

The Courses of Study for the Diploma usually extend over three Sessions. 
The average fee per Session is £12 128. Holders of the Diploma are eligible for 
the Degree of B.Sc. in Engineering of the University of Glasgow after attend- 
ance for at least one Session upon prescribed University classes. In conjunc- 
tion with the Glasgow School of Art, a Course for a Joint- Diploma in Archi- 
tecture has been arranged. 

New and well-equipped Laboratories have been provided in the Depart- 
ments of PHYSICS, CHEMISTRY, TECHNICAL CHEMISTRY, DYEING, 
METALLURGY, MECHANICS, MOTIVE POWER ENGINEERING, 
ELECTRICAL ENGINEERING, BIOLOGY and BACTERIOLOGY, and 
facilities for research are attorded. 

The PRELIMINARY EXAMINATION for CANDIDATES for the Diploma 
begins on 2Uth SEPTEMBER. Names of Candidates must be lodged not later 
than 13th SEPTEMBER. 

Calendar (price by post 1s. 4d.) and Prospectus (gratis) will be sent on 
application to the SECRETARY. 


August 20, 1909. 
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NIVERSITY OF 


UNIVERSITY COLLEGE. 


PRovosT—T. GREGORY FOSTER, PH.D. 


SESSION 1909-10. 


Faculty of Engineering. 


© 
The COURSES in MECHANICAL, CIVIL, MUNICIPAL and ELEC- 
TRICAL ENGINEERING begin on MONDAY, OCTOBER 4TH. 
Mechanical Engineering J. D. CORMACK, HB. Sc. M. Inst. E. E. (Dean). 
Electrical Engineering... J. A. FLEMING, D. Sc., F.R.S. 
Electrical Design к Н. M. HobaART, M. Inst. ('. E. (Vice-Dean). 
Municipal Engineering .. ЕТ CUATE M. Inst. (. E., M. Inst. 
C.., C. H. (. 
К. E. MIDDLETON, M. Inst. C. E. 
H. DANS, M. Inst. C. E. (Railway Engineer- 
ing). 
A. T. WarMIsLEY, M. lust C. E. (Water- 
ways, Harbours and Docks). 
W. N. BLAIR, M. Inst. C. E.. (Roads, Street 
Paving, Tramways). 
sig .. M. T. ORMSBY, M. Inst. C. E., I. 
E. SPRAGUE, А.М I. C. E. 
F. T. Troutos, M.A. F.R.S. 
Sik WILLIAM Ramsay, K. C. B., F. R. S. 
N. T. M. WILSMOKR, D. Sc. 
KARL PEARSON, M. A., F. R. 8. 
E. J. G&ARWOOD, M. A. 
Mathematies in T M. J. M. HILL, M. A., D.Sc., F. R.. 
Hygiene aud Public Health H. R. KENwoopb, M.B., D.P.H., F.G.8.7 
Fee for the full three year Diploma Course in Engineering, including the 
Course for graduation (B.Se.) in the Faculty of Engineering, 120 guineas 
(payable in three instalments of 45, 40 and 35 guineas). 
The College contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing Office, Museums and Lecture Theatres. 
SPECIAL AND POSTGRADUATE COURSES on Steam Turbines by 
Mr. W. J. GovDIE, B.Sc., and Mr. E. G. Izop, of Messrs. Willans and 
Robinson on Recent Methods and Instruments in Surveying, by Mr. M. T. 
ORMSBY, M. I. C. E., I.: and on the Ideal Arch, Metal and Masonry, Theory 
and Design, by PROFESSOR KARL PEARSON, M.A., F.R.S., have been arranged. 
University College Hall. Ealing (Warden 8. H. Wood (B.Sc.). which is 
close to the College Athletic Ground, provides residence for about 40 men 
studenta. 
Full particulars may be obtained on application to the undersigned, 


WALTER W. SETON, M.A, 
Secretary. 


Civil Engineering 


Surveying 


Physica... 89 T is 
General and Physical Chemistry 


Applied Mathematics 
Economic Geology 


University College, London (Gower Street). 
K ING’S 


FACULTY of ENGINEERING and APPLIED SCIENCE and DIVISION 
of ARCHITECTURE. SESSION 1909-10 COMMENCES WEDNESDAY, 
OCTOBER 6TH. 


COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


PROFESSORS— 

DaviD S. CAPPER, M.A., M. Inst. C. K., M. I. M. E. 
H. M. WAYNFORTR, A. Ni. inst. C. E., A. Vi. I. M. E. 
M. CURRY, M. Inst. С.Е. 

E. WII TON. M. I. E. E. 

С. G. BARKLA, D. Sc. 


Engineering - x 


Electrical Engineering 
Nutural Philosophy 


Architecture “ч R. ELSEY SMITH, A.R.I.B.A. 
Chemistry J. M. THOMSON, F.R.S. F. I. C. 
H. Jackson, F. I. C. 
P. A. KIRKALDY, F. I. C., F. C. S. 
Mathematics a S. A. F. WHITE, M.A. 
J. B. DALE, M.A. 
Metallurgy .. i A. K. HUNTINGTON, A.R.8.M., M.I.M.E. 


Geology and Mineralogy .. T. Е. SIBLY, Lecturer. 
Large Staff of Lecturers and Demonstrators. 


EVENING CLASSES 
are held for Mechanical and Electrical Engineering, Architecture and Building 
Construction, Drawing, Mathematics, Physics, and other Science Subjects. 
For Prospectuses and all information apply to the SECKETARY, King’s 
College, Strand, W.C. 


TECHNICAL INSTITUTE, 


H ACKNEY 
| DALSTON LANE, N.E. 
SESSION COMMENCES SEPTEMBER 20th, 1909. 


EVENING LECTURE and LABORATORY COURSES are held in 
ELECTRICAL ENGINEERING SUBJECTS, including ELECIRICAL 
MEASUREMENTS, DYNAMOS and MOTORS, ALTERNATING 
CUKKENTS, ELECTRICAL DESIGN, &c. 


For Prospectus and further information apply to the PRINCIPAL. 


THE 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL, MINING 
AND GAS ENGINEERING, AND FUEL AND METALLURGY. 


UNIVERSITY OF LEEDS 


The work of these Departinents is carried on in separate blocks of 
buildings specially equipped for systematic instruction. Prospectus 
may be had free on application from the Kegistrar. 


THE NEXT SESSION BEGINS ON OCTOBER 5th, 1909. on which 
day the ENTRANCE EXAMINATION will be held at 10 a.m. and 2 p. in. 


LONDO N. 


MILI cand ecu t dicc EC C cx C C E MERC CMM ТЕ 
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MO Лэ. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


PATENTS. 


T 95 PROPRIETOR of the PATENT Nos. 11,933 of 1900 
19,899 of 1905, 26,808 of 1905, for ' ‘ Improvements re- 
lating to the Regulation of Electric Motors," “ Improvements 
relating to Alternating-current Electric Motors,” and ' ‘ Improve- 
ments relating to Alternating-current Electric Motors,“ ів 
desirous of entering into arrangements by way of licence and 
otherwise, on reasonable terma, for the purpose of exploiting the 
sume, and ensuring their full development and practical working 
in this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton- buildings, Chancery- 


ane, London, W. C. 
T°? MAKERS AND USERS OF TELEGRAPHIC APPAR- 
AT US. -The OWNERS of the Patents Nos. 8,180/97, for 
* Improvements in and pertaining to Printing Telegraphs, Type- 
writers and the like“; 21,548/96, for Improvements in and 
oonnected with Apparatus for Punching Strips of Paper and like 
material suitable for use in Telegraph Transmitters and for like 
purposes "; 14,637/00, for Improvements in and connected 
with Apparatus for Punching Strips of Paper and like material 
suitable for use in Telegraphic Transmitters, and for like pur- 
poses, the same being particularly adapted for the preparation 
of Telegraphic Messages for Automatic акене over Single 
or Duplexed Circuits, which may be received in Morse or other 
Telegraphic Codes or Ty peprinted Characters arranged in page 
form " ; 20,682/02, for Improvements in and connected with 
Apparatus for Printing Telegraphs " ; 20,683/02, for Improve- 
ments in Page Printing Telegraphs " ; and 20,684/02 for Im- 
provements in Perforating Machines for preparing Telegraphic 
Messages for Automatic Transmission, applicable also to other 
analogous Apparatus," desire to negotiate with interested parties 
with the view of granting licences under them on reasonable 
terms. 
For information apply to MESS RS. LLOYD, WISE & CO., 
Chartered Patent Agents, 46, Lincoln's-inn- fields. London. W. C. 


O ELECTRIC LIGHT ENGINEERS.—The OWNERS of 

the Patent No. 23,501, 1899, relating to “ Improvments 
in Vacuum Tube Lighting," and the Patent No. 12,582, 1902, 
relating to“ An Improved System of Electric Lighting," desire 
to negotiate with Electric Light Engineers with the view of 
granting licences under them on reasonable terms. — For informa- 
tion apply to MESSRS. LLOYD WISE AND CO., Chartered 
Patent Agents and Consulting Engineers, 46, Lincoln's-inn-fields, 
London, W.C. 


APPOINTMENTS VACANT AND WANTED. 


N ORTHAMPTON POLYTECHNIC 
CLERKENWELL, LONDON, E.C. 


INSTITUTE, 


The GOVERNING BODY invite APPLICATIONS for the APPOINT- 
MENT of PRACTICAL INSTRUCTOR in ELECTRIC LIGHT WIRING 
and CABLE JOINTING. Two evenings per week. Mains experience a 
recommendation. Further particulars and forms of application, which should 
be returned not later than Wednesday, Ist September, 1909, can be obtained 


on application by letter to 
R. MULLINEUX WALMSLEY, 
Principal. 


ANTED, a Junior Engineer, with High Tension experi- 

ence preferred, for Power Station. — Apply, statin 

experience and salary expected, to No. 1004, ‘ Electrica 
5 149, Fleet Street, E. C. 


ARINE ENGINEER, age 29, wiih B.O.T. 1st Ciass Ticket, 
requires situation ashore, either home or abroad. Hig est 
references and varied experiences.—E.R., ** Electrical Engineer, 
149, Fleet Street, London, E.C. 


W 


ANTED, opening for an Apprentice to Electrical Engineering. 
No Premium. — Ќе BURN, Yallow, Co. Waterford, Ireland. 


EG, “BONUS. NE oung man seeks situation attending to Electric 

Light Plant, in or near London. Used to Accumulators, 
Dynamo and Motors. 24 years attending same at present place. 
Good refs.— Box K., Electrical Engireer, 149, Fiet Street, E.C. 


— — = 


PLANT . WANTED AND FOR SALE. 


Rates for Advertisements under this heading: 


Twenty- four words, ls. per insertion ; three insertions for 2s. 6d 
or each additional line of eight words, 4d. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
J prices given by DERBY AND Co., LTD., 44, Clerkenwell 
Road, London, E.C. .N.B.—Platinum Sold. 
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LECTRIC POLISHING MOTORS.—Large number by 
Canning and others, all nearly new: Direct Current 100 

volt, Php. £8; I h.p., £12; 220 volt, 1 h. p., £10; 2 h. p., £15, 
being under half cost.— A. VEREY & Co., Dover. 


A POPULAR ELECTRICAL LABORATORY. 


A popular electrical laboratory has been founded in 
Brussels by Dr. Goldschmidt which is likely to prove of 
considerable service in bringing home to the layman not 
only some of the marvels, but the everyday utility of 
electricity. It is not a mere assemblage of electrical dia- 
coveries and inventions, though that would have stimulated 
the curiosity of many intelligent visitors; but it shows 
what science does, savs the Morning Post, in giving some 
particulars of the new institution. It enables the visitor 
actually to handle apparatus and make experiments for 
himself. Thus on the first floor of the laboratory are the 
fundamental experiments of magnetism and electricity — 
magnets, electro-magnets, electric motors in action; the 
Wimshurst mac hine; electric discharges in Crookes tubes. 
Each piece of apparatus is isolated in a glass case, leaving 
free only the part which has to be handled in order to 
set the experiment in motion. 

In adjoining rooms are gathered respectively the instru- 
ments of precision, for testing or for measurement, the 
operation of which needs knowledge of the elements of 
the science. Here are photometers, Wheatstone bridges, 
galvanometers, wattmeters, ammeters, and devices which 
will enable visitors to make the essential measurements 
relative to motors and dynamos. The visitor is here in a 
laboratory where measurements and tests are carried on 
by competent persons attached to the Office of Control of 
Electric Installations, whose headquarters are under the 
same roof. Most visitors, even if capable of following and 
understanding these tests, would not be able to make 
them; but a trained student who wished to handle the 
_ apparatus would be encouraged to do so, under the superin- 
| tendence of the expert official. There are projection 
lanterns in an adjoining lecture hall, to exhibit details of 
apparatus and its applications ; four small laboratories 
for research work: a library ; aid a mechanical workshop 
where the construction of electrical apparatus is publicly 
carried on. 


ENGINEERING AT UNIVERSITY COLLEGE, LONDON. . 


Professor J. D. Cormack has been elected Dean, and Pro- 
fessor J. A. Fleming, Vice-Dean, of the University College 
Faculty of Engineering for the Session 1909-10. The Chadwick 
Scholarship and Medal has been awarded to F. L. Thompson. 
A. M. Sims has been declared prorime accessit, and has been 
awarded a silver medal. The Session will begin on Monday, 
October 4th. Special and Post-graduate Courses have been 
arranged to meet the needs of the following classes of students : 
(a) Post-graduates and Engineers in practice; (5) others whose 
qualifications are, in the opinion of the lecturer, such as to 
enable them to follow the Courses. Each Course will include 
lectures and exercises, and the numbers admitted will be strictly 
limited. Among the special Courses for next Session are: Elec- 
trical Design," by Mr. H. M. Hobart; “Steam Turbines,” by 
Mr. W. J. Goudie and Mr. E. G. Izod ; Railway Engineering," 
by Mr. H. Deans (of the Great Western Railway). 


ELECTRIC PUMPING IN MINES. 


We hear from a New Zealand correspondent that à sudden 
rush of water in the 5th level of the Crown Mines, situated 
at Karankahake, in the Hauraki district. made it impossible 
to explore the reef below the place where a run of valuable 
ore was found. The directors thereupon made inquiry as to 
the cost of installing an electric pumping plant, and as à 
result the necessary machinery has now been purchased. 
Electrical energy is to be generated by a 550 kw. three- 
phase alternator, and transmitted over bare cables to the 
mine, where motors will be erected in the main incline shaft 
for driving duplex pumps. The plant will be capable of 
pumping, in two stages, 1,135 gallons of water per minute 
from a depth of 1,000 ft. The use of bare cables seems a 
mistaken policy of economy, which may lead to serious 
trouble, otherwise the method adopted is to be commended. 


— 


PORTABLE MOVINC-IRON AMMETER, 


For Direct or Alternating Currents. 


Evershed & Vignoles, Ltd., 


Acton Lane Works, 


CHISWICK, LONDON, W. 


Telephone : Hammersmith 221. 


Telegrams: Dorothea, London.“ 
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Economical Transmission 


is a problem which rests very 
much with the Ball Bearings. 


Our Ball Bearings are the 
best obtainable and are made 
of the finest 
Tool Steel. 


They are hardened throughout 


Diamond Cast 


—not case hardened. 


They are fitted with the most 
ingenious, up-to-date cages in 
existence. 


Our works are staffed with 
experts whose advice 


Costs you Nothing 


Fisohers Ball & Bearing Co. 
Dept. E. Birmingha m 


Telephone : 1210 Midland. 
Telegrams: '' Fisherdom, B'ham," 


MANGANESE 


OXIDE 
IN GRAIN & POWDER. 


RAW ASBESTOS 


POWDER & FIBRES. 


С А. Et BORN 


GRAIN & POWDER. 


EWERITT & CO., 
40. Chape! st., LIVERPOOL. 


A. F. AMMON, Import & Export. 


The AMROSS Positive Look Washer. 
B. Paege & Co.’s ineviating Varnishes. 
Genuino American Vuloanized Fibre. 
Particulars on application. 


s2. onapgistreet: MANCHESTER. 


| | DA BRITISH MICA CO., LD. 
Contractors to 
H.M. Government. 
Lebanon Road Works, 
Wandsworth, 8.W. 
Tel.—405 P.O. Putney- 


ао» MICANITE 
CHURTON 


ALTERNATE-OURRENT 
MOTORS. 


T. HARDING CHURTON & OO., 
ATLAS WORKS, LEEDS. 


The “Hatfield” Pump 


Merryweathers' Patents. 
Specially suitable for Deep Suction Lifte. 


At the official trial of the first Motor Fire Engine | 


supplied to the Glasgow Fire Department the 
Hatffeld Pump on same worked on a suction lift of 
97 ft. At the trial of two similar pumps supplied 
subsequently the water was picked ар instantly 
and delivered at the nozzle in 10 secs. from start- 
ing the motor. 


THE PERFECT PUMP. 
for ELECTRIC DRIVING 


FOR 


Mansion Water Supply 
Country Waterworks 
Shallow Wells 

Deep Wells 


Augmenting Pressure 
in Fire Mains 


Filling Reservoirs, 


F | 
Merry weathers' Electrically.driven '' Hatfield " Pump. 
Write fer Illustrated Pamphlet. 


MERRYWEATHER & SONS, 


Fire-Engine Works, Green wich, S. E., London. 


ELECTRICAL ENCINEER 


BOUND VOL. XLIII. NOW READY 
Price 8/6 


CASING & 
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ING & CAPPING. 


BEST AMERICAN WHITEWOOD. 
Having just received a large shipment from the 
States, we can offer same as follows :— 

7775 Min. An. in. Ain. Hr Sin. Shin. dia. 
27/6 32/6 43/9 47/6 65/- 57/6 80/- 102/6 120/- 
per 1,000 feet. 

Reduction for large quantities. 
ELECTRICAL TRADE SUPPLY LTD. 
Britannia Works, Great Charles St., Birmingham. 
Telegrams: ‘‘ Motors" Birm. Telephone: No. 1601 


REPAIRS 
DYNAMOS & MOTORS 


Are our Speciality. 


HOME & ROWLAND, 
CHARLTON, KENT. 


Tel phone 350 Weelwich. 
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PERSONAL. 


— 


An interesting little ceremony took place recently at the 


Electricity Works of the Bradford Corporation, when Mr. Chas. 
W. Salt, Chief Assistant to Mr. Thomas Roles, City Electrical 
Engineer and Manager, was presented by the staff and employés 


with a handsome brass-mounted oak clock and a calabash pipe | 


on the occasion of his marriage with Miss Ida Potts, of Bradford. 
Mr. Roles, who made the presentation on behalf of the sub- 
scribers, spoke of the high esteem in which Mr. Salt was held in 
the department, and several members of the staff cordially 
endorsed his remarks. Mr. Salt responded. 

We are requested to notify that Mr. H. Jackson is no longer 
representing Messrs. A. P. Lundberg & Sons, of the Pioneer 
Electrical Works, Liverpool-road, Islington, London, N. 

Mr. J. E. Sayers, M. I. E. E., of Messrs. Sayers & Caldwell, of 
Glasgow, was married on the 7th inst. to Miss Margaret Wilson, 
daughter of the late Mr. T. C. Robertson, C.A., Glasgow, and Mrs. 
Robertson, of Chatsworth, Busby. 

Mr. Turpin has been elected by the Chippenham Town Council 
to represent the Council on the Board of Directors of the 
Chippenham Electric Lighting Co. 

A scheme for the re-arrangement of the technical staff at the 
generating station has been submitted by the Electricity Com- 
mittee to the Wolverhampton Town Council and approved. It 
was reported that Mr. H. A. Howie, who for the past 11 years 
occupied the position of Deputy Electrical Engineer, had 
obtained the appointment of deputy to the Chief Electrical 
Engineer to the Sheffield Corporation, and had resigned his 
position. The Council now agreed to divide the work of super- 
vision into separate departments, each in charge of a man with 
special qualifications. One of the chief points urged in favour of 
the scheme was that it would tend to the reduction of costs, and 
promote the younger men whose merit deserved recognition. 
Mr. Ernest Stubbs was promoted Technical and General 
Assistant, his salary being increased from £97 lOs. to £160 per 
annum ; Mr. J. S. Dadley, Station Superintendent, was ap- 
pointed Maintenance Engineer at his existing salary (£156); 
Mr. С. Bellhouse's salary was increased by £21 to £125 on 
appointment as Boilerhouse Superintendent ; and Mr. E. Forder 
was appointed Engine-room Superintendent at £120, an increase 
of £16. | 

Mr. А. Т. Gregory, a workshop foreman in the Engineering 
Department of the East Indian Railway, has got out a patent 
for an improved chair with attachments which is designed to 
prevent the creep of rails, and seems worthy of a trial. 

In celebration of the recent marriage of Mr. Harold Dickinson, 
the Manager of the Leeds Corporation Electric Lighting Depart- 


ment, a social gathering of the officers and workpeople, together | 


with their wives and lady friends, was held at the Grand Central 
Hotel. Mr. Dickinson was presented with a grandfather clock 
and silver tea and coffee service, and other articles subscribed 
for by the entire staff, numbering 237 persons. During the 
evening musical selections were rendered by: Mrs. Jackson, 
Miss Maud Baxter, Miss A. Masterman, West Leeds Quartette, 
Mr. Geo. Smith, Mr. J. C. Pearson, Mr. S. H. Smith, Mr. Wm. 
Browning, Mr. A. Tetley, Karl Christo, and Mr. H. Harrison, 
accompanist. 

Mr. James Veit has been appointed Secretary, and Mr. F. B. 
Pell, Sales Manager, of Ship Carbons Limited, 67, Aldersgate- 
street, London, E.C. 


PRESTON SEMI-CONVERTIBLE CAR. 


Already the appearance of the new Preston semi-con- 
vertible car has attracted considerable attention in the 
tramway world. Many tramway engineers and managers 
have inspected the car and expressed themselves highly 
pleased with the design. The car is constructed on lines, 
which not only make it semi-convertible, but an ordinary 
drop-sash car as well. Among other advantages urged for 
this car, which has been fully patented at home, and abroad 
are its strength and simplicity of construction. There is 
nothing to guide the sash but the post, and consequently 
no rattling takes place. The roof is not affected in any way, 
and can be of any height, width, or shape. Another feature 
is the high window opening, without any complicated 
devices for opening the windows. The car is so constructed 
that its re-erection in foreign parts can be done with the. 
minimum amount of labour. Although the type of car is in 
many respects not suitable for the conditions at home, the 
double window arrangement can be rcadily adapted for 
single-deck or top-seat cars of the ordinary English design. 
For certain tramways, especially at scaside resorts, they 
hold that this double window arrangement has much to 
commend it, and its adoption should add considerably to 
the takings in the hot weather, when people have an 
aversion to riding in the closed portion of the car. Some 
large orders have been received, including a number from 
South America, and a big demand is expected. It is antici- 
pated by the makers, the United Electric Car Co., Ltd., 


| Preston, Lancashire, that the new car will become the 


standard car, not only for South America, but for all 


countries where a genuinely reliable semi-convertible car 


is needed. 


HEAVY DRIVING 
PROBLEMS 


SOLVED by Hendrys' Patent 
LAMINATED Leather BELTING. 


Consider the extraordinary merits 
of this Belting. Hendrys' thick- 
est Laminated Belting is asflexible 
as ordinary single leather, fits 
snugly round the smallest pulley, 
never loses grip, and out-wears 

all other Belting. 
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Hendrys’ Dovetail Splice 
forms an endless belt of uni- 


form thickness and strength, 
yet. is so simple that heavy 
belts can be shortened by any 
handy man during a meal 
hour. Enquiries invited. 


JAMES HENDRY 
Bridgeton, GLASGOW 


LONDON & BIRMINGHAM 
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. eather BELTING 


Copyright Registered. 


Telegrams: “ Cuivre, London 
Telephone; 186 Eastern. 
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COPPER 
EXPANSION PIECE. 


EXHAUSTING TURBINE 
ENGINES. 


HIGH - CONDUCTIVITY 


CASTINGS & 
COPPER FORGINGS 


DORE Av CO. 
Coppersmiths and Brass Founders, 


BROMLEY, LLON DON, X. 


INSTRUMENTS & PLANT TESTED 


The Electrical Standardizing, Testing, and Training Institution. 
FARADAY HOUSE, 62-70, Southampton Row, LONDON, W.C 


Telephone No. 9909 Central. Telegraphic Address: Standardizing, London 


Tests every kind of Electrical Instru- 
ments, Apparatus and Material. 
A Scale of Fees will be sent on application to the SECRETARY. 
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* MAJOR'S S INSULATING VARNISHES 


MAJOR & CO., LTD., 2 
SAMPLES, PRICES & TESTS from: SCULCOATES, | 

3 HULL. 
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NALDER BROS. & THOMPSON, LIMITED, 


MAKERS Qm9——— 


EVERY DESCRIPTION OF ELECTRICAL MEASURING INSTRUMENTS. 


NEW AND REDUCED Circuit Breakers, 


PRICES. 
. Ammeters, Insulation Testing Sets 
(Combined Ohmmeter ar.d Generator). 
en Recording Instruments 
Wattmeters. 
++ рих 


LONDON, Е.С. 


Telepbone Nos. 123 and 124 Bank. 


34, QUHEN ST., 


Telegrams: ‘‘ OCCLUDE, LONDON. 


The following illustration is an example of a 6000 voit switchgear placed within { а 
mile of a generating station having 30000 K.W. of plant Installed, and similar 
exampies are used inside the same station. Over 350 panels of this type instalied 

and on order. 
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A. REYROLLE & CO0., LTD., 


HEBBURN-ON-TYNE, 
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MORE MINING NOTES. 
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Reverting once more to the annual report of H.M. 
Inspectors in connection with coal mining, we may give 
some important statistics relating to the use of coal cutting 
machines, in the operation of which electricity divides 
honours with compressed air. In the East Scotland district 
there were in use 195 coal cutting machines driven by 
electricity, and 93 by compressed air. The West Scotland 
district had 146 and 76; Newcastle district, 42 and 145; 
Durham district, 72 and 103; Yorkshire and Lincolnshire 
district, 111 and 159; Manchester and Ireland, 17 (one in 
Ireland) and 81; Liverpool and North Wales district, 18 
and 113; Midland district, 91 and 82; Stafford district, 
19 and 34; Cardiff district, 4 and 12; Swansea district, 
10 and 5; Southern district, 12 and 19. 


Another instructive group of notes refers to a different 
class of accidents to those dealt with in our last number. 
Reporting on the East Scotland district, the Inspector 
states that of 35 explosions one was caused by sparking 
from the commutator of an electric motor, while three 
fatal accidents were caused by coal cutting machines. An 
ignition of gas in a West Scotland district pit worked with 
safety lamps was attributed to an electric bar coal cutting 
machine emitting sparks of electricity or by sparks of fire 
from the cutting tool igniting a feeder. Referring to two 
non-fatal explosions in fiery mines in the Yorkshire and 
Lincolnshire district, the Inspector (Mr. W. H. Pickering) 
says that in one instance a charge missed fire and then a 
second charge was fired by electric battery. There was only 
a slight report, but immediately afterwards a flame rushed 
up the gate-road and burned a collier who was 24 yards 
from the shot. It was afterwards found that the second 
charge had exploded and expanded itself in a break in the 
stone, but the first charge was not detonated. The other 
case was the ignition of gas in an engine-room of an inlake 
haulage road, by a flash from the starting switch of an 
electric motor. Mr. Henry Hall, in his report on the Liver- 
pool and North Wales district,states that the present output 
will be more easily attained, when the new Act for an eight 
hours day comes into operation, at collieries where 
mechanical coal-cutters have already been installed than 
at those dependent on manual labour alone. With the 
machines the undercutting can all be done in the night, 
ready for the beginning of the eight hours’ day, and this 
undercutting represents about a third of the total labour 
involved in coal getting. There were two accidents in the 
Midland district, two fatal accidents on the surface, said to 
be due to the use of electricity. In one case the deceased, 


a fitter's labourer, had no knowledge of the use of electricity, ` 


and at the time of the accident was assisting to clean and 
repair a locomotive in the engine shed. Deceased took hold 
of the brass fitting of the incandescent lamp holder, and 
immediately called for help, when a fellow workman ran 
and snatched the cable and lamp from his hand. Upon 
examination of the lampholder the porcelain inside was 
found broken, and a wire of the cable would touch the brass 
work when moved about. This would allow an electric 
current to pass round the exterior brass work when moved 
about, and so communicate the current to any person who 
handled it. A test was made to ascertain the strength of 
current which would go through deceased's body, when it 
was found to be 150 volts, a remarkablv small voltage to 
kill a healthy person almost instantly. In another case the 
deceased was a Bachelor of Science. He was in the employ 
of the British Westinghouse Electrical Manufacturing Co., 
but had been sent to the colliery to work under the in- 
struction of the colliery electrician in the erection of 
additional switchgear at the back of a large switchboard. 
On the day of the accident the deceased had been working 
in a cubicle which was dead to all current, but for some 
reason he unlocked the door of the next cubicle and with 
one hand (burned on the back) on a bare part, his head 
(nose) came in contact with another bare part. The elec- 
trical current. passed through his body and he appears to 
have been instantly killed. On examination of the cubice 
it was found that the three safety plugs had not been 
removed, probably due to momentary forgetfulness on the 
part of deceased, or haste to get away, as it was Christmas 


Eve, or it mav be that he was simply threading through the 
cubicle the wires to connect to the Tirrill regulator, and he 
thought he could pass them through without cutting out 
the cubicle. In this case the plant was of the best descrip- 
tion, and everv precaution up to the time of the accident 
appeared to have been provided, and vet we have a fatality 
to an educated man who fully understood the dangers, but 
who neglected to secure his own safety, and probably 
trusted to his scientific knowledge to do a trivial operation 
without taking advantage of the appliance erected for 
safety when the generators were at work. There are two 
points in connection with this accident which Mr. Stokes 
(the Inspector for the district) desires to bring before the 
makers of such switchboards, and the responsible colliery 
officials having charge of electrical plant, viz. :—(1) The 
cubicle should be so arranged that the opening of the door 
will cut off all current and render all parts inside dead. In 
the above case this was carried out half wav, and there. is 
nc reason why the opening of the door should not be made 
to cut off all current. It is a simple mechanical arrangement 
of switches. (2) That each cubicle shall have a separate 
kev, and that no one shall be allowed to have anv kev 
without the authority of the electrician in charge, and then 
onlv to such cubicles that require attention. The electrical 
and mechanical arrangements present no difficulties, and 
the design of the switchboard of the future to secure safetv 
from accidental shock is largely a mechanical question of 
contrivance. 


POST OFFICE TELEPHONES RESPONSIBILITY. 


In the City of London Court, before Judge Lumley Smith, 
K.C., the Postmaster-General sued Mr. William H. Russell, 
trading as John Russell, Devonshire-mansions, Haverstock- 
hill, to recover 15s. 7d. for the rent of an extension telephone 
line. The defendant had several other lines, about which there 
was no dispute. Defendant's manager, Stevens, said that the 
extension line was absolutely useless from beginning to end. 
They never could get connected, although he tried to do so over 
fifty times. At last they asked the Postmaster-General to take 
the machine away, and wrote and said no sensible man would 
ask them to pay rent for the extension. Mr. W. Brignall, for Sir 
Robert Hunter, the solicitor to the Post Office, said that the 
extension worked all right at first, but there was no responsi- 
bility of the Postmaster-General to maintain it or keep it 
efficient. If there was any error or fault on the part of the 
engineers, the Crown was not responsible, as they were not 
liable for the faults of any of their servants. Stevens said they 
never had any use out of the extension. Judge Lumley Smith 
said that the contract was & very tight one, and he had had 
similar complaints before. Defendant probably did not read 
the conditions under which he was bound. The fact that the 
extension was out of order was,no answer to the present claim, 
and the contract precluded the defendant claiming damages. 
Defendant had trusted to the good feelings of the Postmaster- 
General that he would do his best to keep the extension in 
order. That was all. Judgment for the plaintiff, with costs. 


ELECTRIC LIGHTING FOR MOTOR CARS. 


Electric lighting installations for motor cars are being 
offered in a compact and serviceable form by the United 
Motor Industries (46. Poland-street, London, W.). The 
outfit. which is stvled the Eyquem Electric Lighting Set, 
comprises a dvnamo, driven off the engine in any suitable 
position, a set of Castle accumulators of 12 volts tension, 
a combined voltmeter and ampéremeter, two parabolic 
head lights, two side lights, a tai] light, a roof light for an 
enclosed car, an electric signal for the driver, a lubricator 
and pressure gauge light, a Wagnor horn and a cigar lighter. 
By means of the controlling switches on the dashboard the 
head lights or any other can be cut off as desired, and the 
whole apparatus needs but little attention. The dvnamo 
requires 1 h.p. to drive it, and weighs 22 lbs., while the 
accumulator turns the scale at 3o lbs. 


NEW CATALOGUES, ETC. 


“Crane MOTORS AND CONTROLLERS.” — New edition of 
pamphlet by Dick, Kerr & Со, Ltd., Abchurch-yard, 
Cannon-street, London, E.C. 
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ELECTRICITY IN AMERICAN MINES.* 
BY GEO. R. WOOD. 


Assuming that the coal vein lies almost horizontally, 
with an average dip of, sav, 5 to 4 or 5 per cent., the main 
headings or tunnels are driven to the raise where possible, 
so that grades will favour the loads. At intervals of about 
1,200 ft., cross-headings or flats ure driven at right angles 
to the mains, and from these, parallel to the mains, are 
driven room-headings or entries, from 300 to 600 ft. apart. 
The rooms or chambers from which most of the coal 1s 
taken are turned from these entries, and are started in 
about the same width—10 ft.—as the entries. When in 
about 20 ft. they are widened out to full width—from 20 
to 30 ft. These rooms are driven on about 40-ft. centres, 
leaving a pillar of coal between them from 10 to 20 t. 
thick, to support the roof. 

The thickness of coal in the Pittsburgh seam runs from 
5 to 7 ft., in the Connellsville basin from 6 to 9 ft., and in 
central Pennsylvania from 3 to 5 ft. In a completely 
equipped electrical mine, the coal is undercut by electrical 
machines, hauled from rooms to cross-headings by small 
gathering locomotives, and from cross-headings to main 
tunnels and thence to the tipple by larger locomotives. 
Electric pumps of various sizes handle the water; electric 
motors drive the fans which ventilate the mines; and 
car-hauls, crushers, elevators, and the like, where used, 
are also driven by motors. 

Electrical mine locomotives and machines have been 
in use for more than 20 vears. Originally very crude and 
expensive to operate, they are now highly developed and 
satisfactory pieces of apparatus. Some of the first loco- 
motives were made of street-car trucks weighted down. 
Мапу were of the single-motor type, with connecting rods 
or with chain drive. The motors were not enclosed, and the 
trolley was of the pantagraph tvpe. For a long time the 
equipment was inadequate, largely on account of the narrow 
gauge as compared with street-railway work, and also 
because each locomotive was proportioned for particular 
service, which afterwards increased as the haul was ex- 
tended. The equipment was based on about 575 h.p. per 
ton, which will stand an intermittent service fairly well, 
but is not sufficient for long hauls or on heavy gr rades 
where sand is used. 

Modern locomotives have usually two series motors, 
with a total capacity of about 10 h.p. per ton of loco- 
motive weight. These motors are rated at 75 degrees 
cent. rise in ] hr., or in some cases are rated for 40-min. 
service. А rheostatic controller with grid resistance is 
used, and motors are operated in parallel on heavy pulls 
and in series for switching. The change is made by a 
four-point reversing cylinder: In a new controller. for 
heavy work, each point on the controlling cylinder has а 
double-contact finger and a separate blow-out coil. Arc 
head-lights are largely used. 

In many mines it is desired to gather the wagons from 
rooms to cross-headings by motors. For this service small 
locomotives weighing from 4 to 65 tons are used, and since 
it is not desirable te have trolley wire in the rooms, these 
locomotives are provided with cable reels. These reels 
are arranged automatically to reel out cable when running 
into rooms, and reel it up again on coming out. The cable 
is hooked over the entry trollev and supplies current to 
the locomotives. The reel may be driven by a sprocket 
chain, through a friction clutch, from the axle of the loco- 
motive or from the shaft of one motor. The reel may also 
be operated by a coil spring, if the cable be not too long 
or bv a small series. motor connected permanently in 
circuit. Where grades are very heavy against the load, 
a wire-rope reel, with a small independent motor, is some- 
times provided. In this case, the locomotive remains at 
the top of the grade, lowers the empty car by gravity and 
hauls up the loaded wagon by the wire rope. 


Mainline four-wheel locomotives are not often made 
heavier than 14 tons, on account of the heavy rail required. 
When more power is needed, six-wheel, three-motor loco- 
motives are used, of from 15 to 20 tons weight, or two 
four-wheel locomotives are coupled together w ith г a single 


* A paper read before the Pittsburgh Section of the American Institute 
of Electrical Engineers. 
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four-motor controller, and with the brake rigging operated 
from one lever. These tandem locomotives are sometimes 
so arranged as to be easily disconnected and worked 
separately when desired. 

Electric coal-cutters were first of the “ cutter-bar ” 
type, in which the“ bits or small chisels were staggered 
around the surface of a horizontal cylinder, which was 
rotated and forced under the coal, making an undercut 
of a width and height equal to the length and diameter, 
respectively, of the cylinder cutter head. The next type 
was the chain-breast machine, which is very largely in use 
at present. This tvpe comprises a stationary rectangular 
frame and a movable frame, carrying the motor, gearing 
and cutter head, travelling within the stationary frame. 
The cutter head is the base of a Jong isosceles triangle, 
around which the chain is driven by a sprocket at the 
apex. This chain carries à number of cutters or bits, 
about one-third being uppers, one-third lowers, and one- 
third centres. The chain is fed forward into and under 
the coal by a rack-and-pimion feed, the cut being about 
4 or 5 in. high and 44 in. wide. Both types of machines, 
after making a cut to the desired depth, are shifted side- 
wavs; the operation is repeated until the face of the room 
is undercut completely across, after which the coal is 
blasted down. 

A new type of machine is an electrically driven puncher. 
This puncher consists of a vertical motor with gearing, 
and a cvlinder and two pistons, one of which is driven by 
the motor, the other carrving the cutting-tool or pick. 
The rear piston, driven by the motor, compresses air on 
its backward stroke and the front piston, carrving the tool, 
is foreed back by atmospheric pressure. At a certain point 
the rear piston passes a port which admits the compressed 
air between the two pistons. As the front piston is free to 
move, it is driven forward, causing the tool to strike the 
coal with great force. Should the pick not strike the coal, 
the blow is absorbed by an air cushion at the front of the 
evlinder, This machine is mounted on a pair of wheels, 
like the air puncher, and is operated in substantially the 
same way. 

Another type of under-cutting machine is similar to the 
chain-breast machine, except that after making the first 
undercut, instead of withdrawing, moving sideways, and 
repeating the forward cut, this machine remains under 
the coal and is drawn sideways across the room, cutting 
as it goes. This type is especially adapted for cutting 
wide rooms or long tacos, and is called a “long-wall " 
machine. 

Machines have also been designed to cut and load the 
coal, without blasting. One of these is made up of two 
dises or cutting wheels about 4 ft. in diameter carrying 
bits in the periphery, mounted side by side and rotated in 
opposite directions. These are fed into the coal and under- 
cut it, carrying the cuttings to the centre, where a conveyor 
chain picks them up and feeds them back into a car. At 
the same time, two puncher machines, mounted above the 
wheels and one at each side, on swivels, are used to break 
down the coal as it is undercut, the cutter wheels throwing 
the coal to the centre whence it is carried back by the con- 
veyor. This machine as first designed is operated by com- 
pressed air. 

Another machine has a double cutter head, like two 
standard chain machines, one above the other. The double 
head is swung in a vertical plane, describing an are of about 
180 degrees, like a steam shovel, except that the cutting 
is done on the downward stroke. This machine cuts the 
entire vein into fine slack, which is preferable for coking. 

Electric mine pumping does not differ essentially from 
power pumping on the surface, except that the water is 
usually acid, and that grit iid fine coal must often be 
handled. In the geared-tvpe plunger pumps, the valve 
lift is increased to allow the passag’ of fine coal, etc., and 
the cvlinders, plungers, valve seats and stuffing boxes 
are made of acid-resisting material. In some extreme cases 
cement-lined pumps with wooden plungers are used, or 
the entire pump is wood-lined. Where the water 1s not too 
strongly acid, and other conditions are favourable, turbine 
pumps are used, eliminating valves, packing. gears, etc. 
Rotary pumps of new design are also coming into use 
where the water does not contain much grit. 


— —{ү{[Їү. se 


THE ELECTRICAL 


ENGINEER, AUGUST 20, 


I909. 231 


One of the first electrical mining plants in the Pittsburgh 
district was that at Grindstone, near Brownsville, Pa. 
The generator was a bipolar machine of about 60 kw., 
driven by a Corliss engine through a countershaft. It is 
still in daily operation. Cutter-bar mining machines were 
operated. 

The two largest plants at that period were those at 
Essen, near Carnegie, and Scott Haven, above McKeesport, 
both of which are now operated by the Pittsburgh Coal 
Company. The Essen plant supplied two mines, and con- 
sisted of three bipolar, 250-volt, 150-kw. generators, belt- 
driven. A number of mining locomotives were used, these 
having but one motor, carried lengthwise in the locomotive 
frame, with bevel gears at each end. On account of this 
positive connection to all driven wheels, and also on account 
of the steel-tired wheels, these locomotives had a very 
high draw-bar pull, but they were expensive to operate 
on oe of the difficulty of holding the bevel gearing 
in line. 

The Scott Haven plant, installed in 1895, supplied four 
mines, and consisted of four-belted, 550-volt, 100-kw., 
four-pole generators. The switchboard was a skeleton oak 
frame, with round copper bus-bars, the switches being 
front-connected. On account of the high potential, a 
metallic circuit was provided for the mining machines as 
being safer for the men, but this circuit quickly became 
grounded in the mines. All the apparatus was later put on 
a grounded circuit with rail return. 

The locomotives in the Scott Haven plant were of the 
two-motor type and mechanically of modern design. The 
motors were of about 23-h.p. rating on 10-ton locomotives. 
The armatures were cross-connected and were very diffi- 
cult to rewind. These motors were replaced in 1898 by 
35-h.p. motors for narrow gauge use, originally designed, 
the author believes, for the Boston Elevated Railway. 
One of these locomotives has still in service the motor 
installed in 1898, the armature never having been taken out. 

The installation at Scott Haven included some of the 
earliest motor-driven fans and pumps. Practically all of 
these are still in use. 

One of the first direct-connected plants was installed 
in 1897 at Moon Run, about 5 miles West of McKees 
Rocks. This plant was first used for haulage alone, and 
included one 165-kw., 250-volt generator, driven at 240 
rev. per min. by a centre-crank engine. Another unit was 
installed later with a side-crank engine, but before this 
was in place the centre-crank engine shaft broke in the disc. 
It was operated for several weeks after breaking in two, 
until the other unit could be started. 

One of the first alternating-current central plants for 
coal-mining purposes was installed in 1902 at Gary, W. Va. 
This plant first contained two 400-kw., 6,600-volt, 25-cycle 
generators, driven by twin simple engines with independent 
governors. The exciting equipment consisted of one 25-kw. 
vertical engine-driven unit and one 25-kw. generator 
direct-driven by a 40-h.p. induction motor at 720 rev. 
per min. All oil switches were in brick cells back of the 
switchboard, with remote manual control, the feeder 
switches being of the automatic overload release type with 
time limit relay. The generator switches were non-automatic. 

The longest transmission was originally 3 miles. Three 
sub-stations were built, each containing one 150-kw., 275- 
volt converter with step-down transformers and the usual 
switchboard equipment. Each sub-station also contained 
step-down transformers for induction motors at tipples, 
etc. Direct current from the converters was used for haulage 
only, supplying main-line and gathering locomotives of 
the cable-reel type, and the larry equipments for the coke 
ovens. These larry equipments included one motor with a 
reversing controller, resistance and trolley, and the motors 
were duplicates of those on the smaller locomotives. Each 
larry could haul one trailer. 

Induction motors are used on single-stage, two-stag>, 
four-stage and five-stage turbine pumps, for coke oven 
supply; on crushers in sizes of 75, 200, 300 and 400 h.p. 
at the tipples; on mine fans, for which purpose two-speed, 
changeable-pole, 100-h.p. and 150-h.p. motors are used; 


for driving deep-well pumps and small compressors for | 


air lift, with silent-chain drive; and for driving picking 
tables, car hauls, conveyors, etc., at tipples. 
This plant was later increased by adding two 750-kw., 


6,600-volt generators, driven by cross-compound Corliss 
engines at 125 rev. per min. At the same time the original 
twin simple engines on the smaller units were changed to 
cross-compound, giving better regulation and economy. 
Within the past year one 1,000-kw. steam turbine on 
140 lb. pressure has been added, also one 1,000-kw. low- 
pressure turbine, using exhaust steam from the engines. 
Condenser equipment, including three large cooling towers, 
has been provided for the turbines. 

Nine sub-stations are now in operation, and three 
500-kw. step-up transformers, 6,600 to 22,000 volts, have 
been installed for sapplying mines to be opened about 12 
or 15 miles distant. 

A very economical plant has been installed near Fair- 
chance, Pa., utilising in the boilers the waste heat from the 
coke ovens. A large flue is built back of 100 bank ovens, 
with smaller flues connecting each oven, and a boiler plant 
is located at the centre of each section of 50 ovens. Thus 
each boiler plant draws from 25 ovens each way, making a 
travel of about 350 ft. for the hot gases. The engine room 
is half way between the boiler plants, and contains four 
400-kw., 2,300-volt, 25-cycles, three-phase generators, 
driven by cross-compound engines. By means of five sub- 
stations this plant now supplies seven works, operating 
locomotives, larry equipments, car hauls, conveyors, fans, 
pumps and coke-drawing machines. Up to the present 
time it has been found necessary to operate but one boiler 
plant, but extensions are under way which will absorb 
the entire capacity of the plant, one of the additions being 
а 1,000-cu. ft., 1,000-lb. motor-driven compressor for 
supplying air locomotives in a gaseous mine. When the 
demand for power increases, it is expected to install a 
low-pressure turbine with condensers, which would give 
about 1,000-kw. additional when operating three engine 
units. 

At Ellsworth, Pa., it was expected ultimately to install 
an alternating current central station, and belt-driven 
synchronous converters were installed for temporary use 
as three-wire direct-current generators. A neutral was 
obtained from the collector rings through the secondaries 
of small 200-volt transformers, and this neutral was per- 
manently grounded to the mine tracks. | Locomotiyes, 
machines, and pumps were operated at 275 volts between 
either main lead and the track, the load being balanced 
as nearly as possible, while outside motors, on fans, etc., 
are connected across 550 volts. It was found that straight 
star connections to the neutral from the collector ring 
through transformers would not work, as the converters 
bucked badly until interconnections were made to neutralise 
the flux in the transformers due to unbalanced direct 
current. It was also clearly demonstrated that the old 
style converters are much better adapted for use as direct- 
current generators than the modern design. The first ones 
installed were built 7 or 8 years ago and operated well with 
proper attention. One or two new ones could not be operated 
successfully at more than one-half rated capacity. 

Three-wire, direct-current plants are also in operation 
in West Virginia, using railway type generators, with 
derived neutral through balancing transformers. One of 
these plants, at Minden, W. Va., operates three 300-kw., 
600-300-volt generators, driven by cross-compound engines, 
and supplies four mines. The apparatus in use includes 
20 locomotives, 16 machines, 21 pumps and 14 fan, car- 
haul, and miscellaneous motors. | 

The three-wire system has the advantage of being less 
dangerous than that using 550 volts pressure; the return 
or bonding need not be so good, and motors, etc., stand up 
better. The two voltages are also useful for variable-speed 
requirements. It is objected to on account of the care 
required in balancing the circuits. Аз a transmission 
problem, it is, with perfect balance, a 600-volt metallic 
circuit, and therefore requires just twice the copper— 
neglecting the difference in bonding—as а  600-volt, 
grounded-return system, or half the copper as compared 
with a two-wire, 300-volt grounded system. The balancing 
is most effective when a large number of small units are 
operated. The unbalanced current at Minden rarely 
exceeds 15 per cent. 

In Woodward, Alabama, a plant has been installed at 
the furnaces of the Woodward Iron Company, taking steam 
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from the furnace boiler lis eerie fired by 1385 
furnace gas. The plant includes three 400-kw., 3.500. volt, 
25-Cvele. three-phase generators. with cross-compound 
engines. At or near the furnaces two two-stage turbine 
pumps, delivering 3.000 gal. per minute each against a 
135-ft. head, are operated for furnace use, while two 100-kw. 
motor-generator sets supply 250-volt direct current to shop 
motors, small locomotives handling ore wagons, and a 
travelling crane handling hot iron on the casting floor. 

At No. 1 coal mine, about 2:5 miles away, the current is 
taken underground in a three-conductor, varnished-cloth 
insulated, steel-armoured cable. Four thousand feet inside 
are two 700-gal. triplex pumps chain-driven by two 150-h.p., 
3,300-volt, induction motors and working against a 550-ft. 
head. A few thousand feet farther in is an endless rope 
haulage, chain-driven by a variable-speed, 3,300- volt motor, 
running at 200-480 rev. per min., with a controller and 
secondary resistance. About two miles from the pit mouth 
is an underground sub-station, containing one 200-kw. 
converter with step-down transformers, etc., supplying 
275-volt current to mine locomotives. A number of small 
triplex pumps, operated by 440-volt induction motors, 
are also in use. 

At No. 2 coal mine, about two-thirds of a mile farther 
from the power plant, current is taken underground ap- 
proximately two miles to a duplicate sub-station, also 
supplving locomotives, and up an air shaft to a 50-h.p., 
3,300-volt motor driving a mine fan. On account of the 
frequent labour troubles in that district, it was not advis- 
able to take any power overhead, except along the railroad 
to the coal mines, where the line could be patrolled. 

The plant is now being enlarged to provide power to the 
ore mines, 3 miles from the plant in another direction, to 
operate hoists, crushers, pumps, and air compressors for 
rock drills. 

The six 150-h.p., 3,300-volt-motors on turbine pumps, 
triplex pumps, and motor-generator sets are duplicates. 
The underground cable is suspended from a messenger 
wire, with frequent loops for expansion and repair. There 
have been several rock-falls on the cable, most of which 
have caused short-circuits, but repairs are easily made. 
The armour is protected against corrosion by a laver of 
jufe and asphalt, but the miners have cut a good deal of 
this off for kindling to start fires. They also stole about 
40 gallons of oil out of the sub-station transformers one 
night, for use in their lamps. 


These mines go in on a slope of about 20% for the first 
mile, after which the vein flattens out. There is only about 
4 ft. of headroom. A good deal of the underground apparatus 
was skidded down on the track rails. 

At Ehrenfeld, near Johnstown, is a plant in which belt- 
driven converters were first used for generators, supplying 
an underground sub-station through step-up transformers 
from 165 to 5,600 volts. This sub-station contained, besides 
the necessary step-down transformers, one 250-kw., 275- 
volt converter, operating on the trolley in parallel with the 
direct-current side of the double-current generators. This 
was the first alternating current plant operating under- 
ground sub-stations. Larger direct-connected generators 
have since been installed. It was the intention to use the 
original generators as converters later. 

At Yatesboro, Pa., there is a successful installation, 
operating a number of motor-driven compressors, fans and 
sub-stations. The station equipment includes two 1,500- 
kw., 60-cycle turbine units, generating three-phase current 
at 6, 600 volts. In two sub-stations are installed 300-kw., 
550-volt converters running at 900 rev. per min., and in a 
third a motor-generator set, with an induction motor 
driving a 300-kw., 550-volt generator. Three motor-driven 
fans are in use at different mines, one with a 250-p.h. 
motor, belt-driven, one with a 250-h.p. motor and silent- 
chain drive, and a third with a 400-h.p. motor direct- 
connected through a flexible coupling. There are also, at 
the various mines, eleven 1,400-cu. ft. duplex compressors, 
belt-driven by 250-h.p., 6, 600-volt induction motors. Опе 
interesting feature of this plant is that these high-tension 
induction motors are all started by throwing directly on 
the line. 

At Windber, Pa., there have been operating, until this 
year, eight direct-current power plants supplying 12 mines. 


Two of ieie alae those at No. 36 and No. 40 n mines, are 
efficient installations with cross-compound condensing 
Corliss units, water-tube boilers, etc., but the range of dis- 
tribution was such that the loss in transmission overcame 
the efficiency in the plants. 

In most of the mines locomotives onlv were operated, at 
550 volts, and the transmission was from 1:5 to 2:5 miles. 
Compressed. air “ puncher-type' mining machines and 
compressed air pumps were used, with steam engine-driven 
fans. It was decided to centralise the power, to do awav 
with all the direct-current power plants, except No. 36 
and No. 40, and to limit their field to a radius not exceed- 
ing 1:5 miles. The boilers from some of the dismantled 
steam plants have been assembled and a plant installed 
at No. 35 mine, in nearly the centre of the field. The 
equipment includes one 400-kw., 6,600-volt, three-phase, 
25-cvcle generator, driven by a cross-compound engine, 
and two 1,000-kw. steam-turbine units to operate at 
140 lb. pressure and 1,500 rev. per min. One additional 
turbine unit, probably of 3,000-kw. capacity, will be 
installed early next year. 

The 400-kw. engine-driven unit, with two 200-kw. con- 
verters, was purchased some vears ago. These converters, 
with one additional, will be installed at No. 38 mine, and 
also supplv No. 39. At No. 33 mine and also to supplv 
the front end of No. 34 will be located two 150-kw., belted- 
type, 550-volt generators, formerlv used at No. 30, now 
to be direct driven by 225-h.p., 6.600-volt synchronous 
motors at 500 rev. per min. In this sub-station will also 
be installed one 1,800-cu. ft., 2-stage air compressor, 
direct-driven by опе 300-h.p., 6,600-volt, synchronous 
motor at 187 rev. per min. In a substation at the back 
end of No. 34 mine, also supplving No. 31 mine, will be 
located one 300-kw. converter and two direct-driven 1,800- 
cu. ft., 2-stage compressors. 

At No. 41 mine electric puncher machines are supplied 
with 250-volt current from a 100-kw. generator driven bv 
150-h.p. 440-volt induction motor at 750 rev. per min. 

At No. 42 mine two 300-kw., 550-volt converters are 
installed, to operate locomotives in two drifts, one in each 
vein of coal, and also to feed into the back end of No. 36. 

At No. 35 shaft, 2 miles back from the pit mouth, is 
located a large fan to ventilate No. 35 and parts of No. 36 
and No. 40. This fan will be driven by a 400-h.p., variable- 
speed, 6,600-volt motor, direct-connected through flexible 
coupling, to operate at 200 to 285 rev. per min. A sub- 
Station here contains two 300-kw. converters, with space 
reserved for one more, also six 150-kw. transformers, with 
& 6,600-440-volt ratio supplving two large pumps at the 
shaft bottom. А drainage level was located across mines 
Nos. 37, 40, 35, 36 and 42, all the water above which will 
flow by gravity to this shaft. Here will be placed two 
two-stage turbine pumps, each of 4,000-gal. capacity per 
minute against a 330-ft. head, and each will be driven by 
a 900-h.p., 440-volt induction motor at 730 rev. per min. 
These pumps will replace over 70 compressed air and steam 
pumps. e 

A sub-station will be located at the rear end of No. 37 
mine, and contain one 300-kw. converter, and, later, one 
motor-driven compressor. This converter will work in 
parallel with No. 40 direct-current plant, supplying the 
outside haulage, ete. 

An induction motor has been designed for the electric 
coal puncher, or “ pneumelectric" machine, and it is 
expected, if this proves a success, to replace the compressed 
air punchers wherever found practicable. On account of 
the large investment in machines, pipe, etc., some mines 
will still be operated by air, as Nos. 33, 34, 31, 37 and 40, 
and wherever necessary for best economy, motor-driven 
compressors will be located near the work, displacing 
steam-driven machines. 

The output of these mines is normally about 18,000 tons 
per day. The cost per ton has been slowly but steadily 
increasing from year to year, as the mines advanced, and 
transmission lines and water lines lengthened. It is ex- 
pected to increase this output as desired to over 20,000 
tons per day, and to reduce the cost at least 3d. per 
ton. This cost should then increase but Ven slightly for 
probably the next 5 or 10 years. 


a ia 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it." 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fire shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


Question No. 1,194.—A mining fan ventilating the colliery 
workings is driven by two 150 kw. 500 volt motora directly 
coupled at each end of the fan shaft. Each motor was 
originally large enough to drive the fan by itself, but 
owing to the distance of the workings one motor has to 
be coupled in. Please give the method of determining the 
efficiency of the motors, fan, and the combined efficiency, 
water-gauge to register 3 ins., and the best method of 
making the test. 


Answer to Question No. 1194 (awarded 10s.).—It would 
appear, from the nature of the problem, that Double Cross 
has become alarmed because on coupling in the second 
motor the plant takes considerably more current than with 
one motor only, although its output is not much greater, 
and that he wishes to check the efficiencies of the items 
separately, 


It is not difficult to advise him how to ascertain the 
combined overall efficiency, but, in the absence of informa- 
tion &s to the type of motors used and the length of time 
for which he can stop the fan at week-ends, it is not easy 
to advise him how to proceed with his motor 'tests, and 
until he lias done so he cannot well get a separate test of 
the fan only. 


The output of the motors is given in kilowatts, which, 
at first sight, would lead one to think that they are con- 
tinuous-current machines, but, for these outputs, it is 
more likely that thev are alternating current machines 
(either two-phase or more, probablv three-phase), and the 
tests for motor efficiencies would be different in the three 
cases. 


Since a mine fan runs continuouslv, except perhaps for 
a few hours on Sunday, it is not likely that Double Cross 
will be able to dismantle the two motors in the short time 
allowable, and to couple them together for the Hopkinson 
or equivalent tests and to have them back in position 
sufficiently quickly to avoid delay in re-starting the pit, 
and it is probable that the test curves of the motors will 
have been already supplied, or that he can get them by 
applying to the makers. 


It would seem a pity to go to a lot of expense to take 
tests before communicating with the makers, since the 
test-bed figures are likely to be far more accurate than 
any he can take or cite, and, in any case, if he can get 
them, thev will be a check on his own figures. 


Moreover, if Double Cross will ascertain the efficiency 
of, say, half-a-dozen similar motors by different makers 
he will find so little variation between them that, by strik- 
ing an average, he will arrive at a figure more likely to be 
accurate than his own tests. 

Assuming, however, that he wishes to have his own 


figures, the best thing he can do is to arrange for a brake 
test of one of the machines by rigging up an absorbtion 
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dynamometer close by and in such a position that the 
motor can be quickly lifted from its bed, coupled to the 
dynamometer, and replaced quickly when the test 1s over. 


The efficiency will probably have to be ascertained at 
about 60% to 70% of the full load, since the power re- 
quired by the fan is rather more than one machine can 
do alone. 


The load will, therefore, be about 130 b.h.p., and water 
cooling of the dynamometer should be arranged for. The 
simplest form of dynamometer is that shown in Fig. 1, 
where— 

L -length of lever in feet. 

W = weight in lbs. 

N =number of revolutions per minute. 

The b.h.p. = *00019014 N LW (Molesworth). 

The weight of the lever and scale must be counter- 
balanced. 


The above gives the output of the motor, and simul- 
taneously the electrical input must be taken bv a watt- 
meter or the equivalent. The tvpe of wattineter and its 
connections will depend on the winding of the motor, but 
Double Cross will ind numerous diagrams of connections, 
suitable for all sorts of conditions, in the various test 
books. 


The efficiency of the motor should be taken with the 
ammeter reading the same value as when the machine is 
driving the fan, so that it is ascertained as the normal 
output. . | 


The efficiency then is :— 
Output of motor in b.h.p. 
Input of motor in watts — 746. 


Failing a wattmeter, Double Cross can get his input 
from the product of ampére by volts if the plant is con- 
tinuous current or, 1f alternating current, he will also need 
a power factor indicator. 


Then mput two-phase = 
Amps per phase > 2 > volts х power factor. 
And input three-phase = 
Amps per phase x volts - 1'732 < power factor. 


: . watts 
The above inputs are in watts and 746 


Double Cross must take care that his instruments are 
accurate. 


Having ascertained the motor efficiency, the next step 
is to find the overall efficiency, 7. e., the relation between 
the air circulated and the electrical input. 


Now there is only one set of conditions that will give a 
fixed quantity of air at a certain water-gauge, and ap- 
parently new workings have been opened out, thus 
reducing the frictional resistance of the air passages in the 
mine, and the increased quantity of air delivered has over- 
loaded the first machine and necessitated coupling up the 
second as well. 


Incidentally, it is worth noting here two causes for the 
current required by two machines being much greater 
than that required by one alone, although the output is 
not much greater. 

(a) The power required by a fan varies as the cube 
of the speed, and as the load on each of the two machines 
will only be, say, 60%, of that developed when one only 
was driving the fan, the speed of the motor will have 
increased somewhat at the reduced load, and the fan 
will thus require niore power to drive it. 


(b) The efficiencies of the motors will be less at 60% 
of full load than at full load or a little over, and there 
will be a slight further increase of input from this cause, 


Also, if the machines are а/с machines, the power 
factor will also be less at 60°, of full load, and the 
apparent watts will be greater. 


It is very probable that this last effect is that which 1s 
giving Double Cross anxiety, but he should note that it 
is the " apparent" watts that are increased, and that it 
does not necessarily mean that the “real” power has 
increased except in so far as this is due to the causes set 
out in (a) and the first part of (b), and he can check this 
by taking wattmeter readings under the two conditions. 


= h.p. 
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To ascertain the output of the fan it is necessary 
to measure the volume of air passing and its pressure just 
before it enters the fan inlet, and for these tests he will 
require an anemometer and a water gauge. The former 
is, in itself, a small fan fitted with a revolution counter, 
and it is marked by the makers, or is given a constant, 
stating the volume of air that has passed through it corres- 
ponding to the revolutions it has made. Anemometers by 
different makers vary slightly in their means of registering, 
but Double Cross will find on his instrument, or with it, 


the relation between its readings and the volume of air 


that has produced the reading. 
It is not advisable to use this instrument immediately 


swirling of the air here, and in some portions of the drift 
he may even get his unemometer to reverse; on the other 
hand, if the fan drift is a long one, there may be con- 
siderable air leakage through the brickwork, and a reading 
taken some distance from the fan mav not show the total 
volume of air it is passiny. 


Fig. 2 shows a method of taking the anemometer reading 
which Double Cross must modify if necessary to suit his 
conditions ; he should take a number of readings from 
several points, in each case standing in a manhole so as 
not to obstruct the air, and having the anemometer mounted 
on a long stick, by which he moves it slowly over the whole 
area of the air passage, and thus gets an average over the 
drift passage. The reason for this is that the friction 
between the air and the sides, roof and bottom causes the 
air to be passing most rapidly at the centre, and if he were 
to take a reading at the centre only it would show a greater 
volume than is actually passing. 


LLLI 
= 27 
7 Wf Warte 0022772 "72 


Fig 2 


At the same time the pressure of the air must be 
measured by a water-gauge, which is simply a U-shaped 


glass tube connected by a pipe into the drift and, in this case | 


also, several readings should be taken with the pipe end 
at various parts of the drift so as to pet the mean pressure. 
A simple water-gauge is shown in Fig. 3. 


P pe (olo 
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Then W. G. in inches >» 5'2 = pressure in lbs. per вд. 


foot. 


And h.p. in аг = 
Volume in c. ft. passed per min. » W.G. <52 
33000 
And combined efficiency per cent. of set. E = 
H.P. in air ~ 100 
Watts input + 746 
And having ascertained the efficiency of the motors 


(either from a separate test or from the efficiency curve 
supplied by the makers from their own test bed), the 


in front of the fan, since there is frequently considerable | efficiency of the fan will Бе :— 


Combined efficienex. 
Motor efficiency at power required by fan. — WIGwWARM. 


Answer to Question No. 1194 (awarded 58.).— The best 
means of determining the required three efficiencies 1з to 
determine the motor efficiency and the efficiency of the 
complete plant under running conditions ; then taking the 
fan efficiency to be 


F =C where (С = efficiency of whole plant. 
= efficiency of motors. 
(F = efficiency of fan. 


M 


The motor efficiencies may be assumed to be equal, since 
the machines are similar, and to determine their value one 
motor must be uncoupled from the fan and the current 
taken by the machine running light under normal con- 
ditions as to voltage, speed and field, measured. If the 
motor be series wound, as it probably is in this service, 
this test will involve separately exciting the field by cells, 
or through resistance from the mains, the field current 
flowing being equal to the normal full load current of the 
machine. Separate excitation is, of course, necessary in 
such a case to prevent the motor racing. Shunt wound 
motors do not require such precautions when running 
light; the connections in the two cases are as shown in 
Fig 1. The light losses of the motor = A V where A = 


FIG.1 


current, in ampéres, supplied to the armature and V = 
terminal volts of motor. To obtain the true light losses, 


the A?R losses in the armature should be subtracted, but 


in the case assumed below these would only ainount to 
6 x6 : 
A 
the motor increases, the light losses actually increase some- 
what by reason of the higher hysteresis and eddy current 


= D 2 watts—a negligible total. As the load on 


losses, and if desired, 10°, can be added to the value of 


the losses, as mentioned above, to allow for this fact at 
full load. In many cases the light losses are assumed to 
be constant, the errors arising froin such an assumption 


, not being important in this case. 


The field and armature resistances are next measured 
by the ordinary voltmeter and ammeter method, or by a 
portable P.O. bridge as most convenient. Assuming, then, 
a number of values of the armature current between the 


— — — — — 
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ranges occurring in practice, the motor efficiency corres- | is taken in each set of readings by an ordinary revolution 


ponding to each is determined thus :— 


FIG. 2 


Suppose the maximum and minimum armature currents | 


are 300 and 6 ampéres respectively, and that the light 
losses are 3,000 watts, the light current being 6 amps. 
when terminal p.d. of motor = 500 volts, also that the 
machine is series wound:and = armature and field re- 
sistances = R = 1 ohm.—then 


T 15 
For motor 
currents C. CRT Total losses Input Output Efficiency 
amps Watts. Watts. Watts. per cent. 
6 2:4 3,000 3,000 nil. nil. 
10 6°7 3,007 5,000 1,993 39:8 
30 60 3,060 15,000 11,940 19:5 
10 327 3,327 35,000 31,673 90˙8 
100 670 3,670 50,000 46,330 92:7 
140 1,310 4,310 70,000 65,690 93:8 
180 2,150 5,150 90,000 84,850 94°3 
220 3,220 60,220 110,000 103,780 94:3 
260 4,500 7,500 130,000 122,500 94:4 
300 6,000 9,000 150,000 141,000 94°0 
350 8,180 11,180 175,000 163,820 93:6 


From the connections given and the particular example 
above (assuming data approximately the same as would 
be obtained in this case), no difficulty will be experienced 
in obtaining the load-efficiency curve of the motor alone 
(see Fig. 3). The results obtained will be slightly higher 
than would be found by a Hopkinson or brake test, owing 
to the assumption of constant light losses already ex- 
plained. 


If the motor be shunt wound, the C?R loss above will — 
(САК, + C; К.) watts (suffix A refers to the armature 
winding, and suffix F to to the field). 


Efficiency of Combined Plant.— The motors being again 
coupled to the fan, the current input and the terminal 
volts are measured at various fan speeds, the speed varia- 
tions being obtained by resistance in series with the motors 
In the case of series machines, or bv varying the field 


resistance in the case of shunt machines. The motor speed | 


air stream to be formed. 


| to allow for the skin effect of the tunnel walls. 
| correction becomes more necessary the smaller the area 


counter and seconds-hand watch, and the air delivery is 


measured bv an anemometer suspended in the delivery 


air tunnel at a considerable distance from the fan chamber 


so as to allow all eddy currents to settle down and a steady 
The anemometer will measure 
the velocity of the air if the difference in readings of its 
recording gear over a known length of time be noted. 
Frequently the anemometer scale is merely marked into 
equal divisions, which may, in such a case, be calibrated 


by carrying the anemometer over a measured or paced-out 
| distance of, say, 100-200 ft. in as still air as possible— 


preferably under cover. 


The velocity of air so measured x area of air-tunnel 


| equals volume of air delivered very nearly, though a 


co-efficient, less than unity, should actually be introduced 
The latter 


of passage and the rougher the walls. The pressure at which 
air is being delivered is measured by a water manometer of 
the U tube pattern, connected between the fan delivery 


and the open air with as short connecting tubes as possible, 
all leakage in these being avoided. The fan diameter over 


the blade tips being measured, all the data required is 
obtained, and 1s made use of as follows :— 


If Q =c. ft. air delivered per sec. = VA where 
V = velocity air ft. per sec. and A = effective area 
of air-way, 
and H - pressure of air delivery in inches of water, 
and Н! = h.p. output of fan, and H = h. p. in ft., 
| 


then H! = 0:030 q.h. and efficiency of fan = TH 


As illustrating the data to be observed and the method 
of using it, the following table may be studied; this 
assumes that one motor will still deal with the load, but 
the procedure is identical, assuming two to be necessary, 
except ‘that each motor will take half the total observed 
current, and the efficiency will therefore be slightly different, 
but is at once read off from the efficiency curve already 
obtained; also the maximum load dealt with will be 
higher than quoted in the table. 


E г< ә, | — 821 > р» 
Ža zs gs] „ SE] C2) Be | su) 5 БЕ 8 
ES 8. 33 СЕ 38 S n 2ч] SS zz 
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175 | 203 | 200 | 0.88 | 12:8 | 640 16.9 | 47:8 35-4% 93-8 137-7 
235 | 218 250 | 1-96 | 16-0 | 800 | 30-2 | 69-0 44.8 | 94-0 | 46-6 
310 | 244 | 300 | 1-77 | 19-6 | 980 | 52-0 [101-0 51-5 | 94-5 | 54-5 
393 | 264 | 350 | 2-33 | 23-0 11150 | 80-5 1139-0 58.0 | 94-4 | 61-4 
500 | 300 | 400 | 3-00 | 26-6 [1330 |120-0 200-0 60-0 | 94-0 | 64-0 
cm rn LUE ² ů vk! ⅛ ³ AAA "EDISON ITUNES . PM 
Observed. Calculated. 


Area of air way equals 50 sq. ft. in above case. 

From the above example, the results of which are 
plotted in Fig. 3, and the eurlier example and illustrations 
the writer thinks no difficulty will be found in conducting 
the proposed tests.—'' WREN.” | 


WATER TURBINES. 


Messrs. Jens Orten-Boving & Co. have secured an order 
for two water turbines for the Calgary Electric Power Co., 
Calgary, Canada, each to have an output of 3,750 h.p. 
The consulting engineers were Messrs. Smith, Kerry, and 
Chace, of Toronto, Winnipeg. The same firm have also 
received an order for two centrifugal pumps to be manu- 
factured to their designs by Messrs. Willans and Robinson 
(Limited), to deliver 200 gallons per minute against a head 
of 535 ft. at 1,440 r.p.m. The main contractors for the 
work are the British Westinghouse Electric Manufacturing 
Co., Ltd., the consulting engineers being Messrs. Rendel 
and Robertson. 
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COMPANIES’ MEETINGS AND REPORTS. 


BAKER STREET AND WATERLOO RAILWAY. 


The half-yearly general meeting of the Baker-street and 
Waterloo Railway Со, was held at Hamilton House, Victoria 
Embankment, E.C.. Sir George S.Gibb presiding. In moving the 
adoption of the report, he said the accounts showed a consider- 
able improvement in all the main features to which one looked in 
studying railway accounts. Their receipts had gone up and their 
expenses had gone down, and they were able to double the small 
dividend which was declared on the first half of 1908. The capital 
account was not now of much interest. [t showed a capital 
expenditure of £71,880, but that merely represented the balances 
due to the contractors. They had carried 14,300,000 passengers, 
which was an increase of nearly 119, on the corresponding half 
of 1908. The increase had mainly occurred in through passengers. 
Through passengers for the June half of 1908 were 364% of the 
total, and they were now 4019. Through traffic did not yield 
quite so much money as the local traffic, as they had to divide the 
receipts with the other companies concerned, but that increase of 
through traftic was due to the co-operation of all the companies 
and their efforts in establishing the habit of underground travel- 
ling, and they looked for a considerable advantage from that in 
the future. The average payment given by through passengers 
for through journeys came to 28d. Their share of that came to 
1: 3d., and their average of local traffic, including workmen, was 
1 54d., while the average of their total tratħe— local and through 
together, including workmen was 1464. Their principal 
exchange was with the Piceadilly Tube. They exchanged with 
that tube nearly 1} million passengers. Next came the Central 
London with 1] million passengers, the Metropolitan with just 
over one million, and the City and South London with just under 
one million. ‘The gross revenue was £01,510, showing an increase 
of £7,981, or 956% . The working expenses, notwithstanding an 
increase of car mileage, showed a decrease of £3,228. Of that 
sum £2,100 occurred under the head of train working, and was 
largely due to a decrease in the price of electric current, which 
was due again to a decrease in the price of coal. They had put 
to reserve the sum of £4,000, the directors having considered 
that the time had come when they should establish a fund for 
contingencies and renewals. After that reserve there remained 
a balance of £18,304, out of which the directors were recom- 
mending the Preference dividend of 4% in full, a dividend of 
14°, on the Ordinary shares, and an additional dividend of 14°, 
on the shares held by shareholders other than the Underground 
Co., that company having consented to waive their claim to a 
dividend. That left the sum of £3,105 to be carried forward to 
the next half-year, The total working expenses worked out at an 
average of 71d. per passenger ~an exceedingly low бриге. It 
was interesting to consider that figure as showing that the large 
number of passengers which they carried at fares of 1d. and 114. 
made some slight contribution to their funds. Shareholders were 
aware that the directors were empowered to extend the railway 
from Edgware-road to Paddington. That line was originally 
authorised in 1900, and was included in the construction contract 
of the Underground Co. Subsequently the plans were altered. 
The original scheme was to have a terminus in Bishop's-road ; 
then it was altered that the terminus should be at Praed-street, 
the line curving sharply to the south. There was an idea that 
the Bakerloo Co. should be debarred from extending the line 
beyond Paddington. He thought it unwire and unfair that, in 
the interests of the company and the publie, a permanent 
physical barrier should be placed in the way for future extension 
beyond Paddington. The idea that the great terminus trunk 
railways yielded large traffics to a line like theirs was quite a 
mistake. As a mutter of fact, the large railway termini did not 

ive large figures in the way of earning money in that respect. 

t was much better to have a populous and well-built district 
around the railway. The directors had considered the subject 
very carefully, and they had no hesitation in recommending the 
abandonment of the existing powers for the Paddington exten- 
Bion. The report referred to the North-West London Railway. 
That railway had an authorised line through Victoria to Crickle- 
wood, and they had come, he believed, to the conclusion that 
that piece of line from Edgware-road to Victoria would not pay. 
He thought that that conclusion was a very wise one, for he did 
not see how a line at that point could possibly pay. The pro- 
moters approached them with a statement that they wished to 
abandon the piece of line from Edgware-road to Victoria and to 
construct a line from Edeware-road to Brondesbury. It was 
also agreed that the Edgware-road and Baker-street Co. would 
work that piece of line as a continuous line. The details were 
most carefully worked out, and a working agreement was settled 
upon. They were to have nothing to do with the construction 
of the line, but were to give an annual contribution out of their 
share of through receipts of the line, which was to be worked as 
an extension of the Bakerloo Railway. The financial result 
would have shown a profit or payment to the Bikerloo Co. of 
about £25,000 or £39,000 а year, That line would, he thought, 
have been a valuable feeder. The promoters went to Parliament, 
but their Bill was considered by the Chairman of the House of 
Commons Committce, and it was rejected. He did not suppose 
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that this would be the end of the matter, for it was clear that 
there was a very active desire on the part of the inhabitants in 
that district that the Baker-street line should be extended to 
them. If the Bill was again promoted they would welcome it, 
and would be prepared to arrange a similar working agreement. 
The London County Council were considering the promotion of 
a tramway down the Edgware-road. Whether they would go 
before Parliament, or whether it would pass through Parliament, 
nobody could tell. Some years ago there was a similar proposal, 
but it met with very great opposition from the frontagers, and 
was rejected. [n any case, so far as their company was concerned 
their right policy was to keep theinselves quite free for any event 
as regarded development that might occur in the future. 
The report was unanimously adopted. 


GREAT NORTHERN PICCADILLY RAILW AY. 


The ordinary half-yearly general meeting of the Great Northern 
Piecadilly and. Brompton Railway Co. was held at Hamilton 
House, Victoria Embankment, E.C. Sir George М. Gibb presided, 
and, in moving the adoption of the report, said that with regard 
to the capital account, the issue of the share capital to the con- 
tractors was now complete. Debenture stock to the extent of 
£75,000 was issued to the contractors during the past half-year, 
and there remained а balance of £227,000, the bulk of which 
would гетип unissued. The number of passengers carried was 
19.155.883. an increase of 1.709.000, or 98°,. The increase 
during the last two vears had amounted to the very handsome 
pereentage of 601% . Local traffic accounted for 68194 of the 
total, and the increase in that particular branch was about 24°,, 
while the through traffic amounted to 313°, of the total, and the 
increase in that branch was 30194, thereby showing a very good 
growth on the through traffic. The gross revenue was £157,993 — 
an increase of £10,229, or 69°93. A decrease of £1,578 was to be 
seen in the working expenses. They had been running an in- 
creased number of trains and a decreased number of cars. They 
were now running a very full service, and it was working with the 
greatest regularity and success. The net revenue balance was 
£84,588, out of which the directors had decided to set aside £6,009 
as reserve for contingencies and renewals, leaving a balance 
available for dividend of £40,732. It was proposed to pay 4°, on 
the Preference shares, 1% on the Ordinary shares, and to carry 
forward £8,532. A great deal of new and useful experience had 
been gained in the working of the railway. It was very satis- 
factory to note the increase of those passengers who paid larger 
fares, if he might use the words, in connection with a tube railway. 
They carried 3) millions local passengers at 3d. during the past 
half-vear, and the inerease in that branch of their traffic was 
120%. The number of passenger swho travelled paving 2d. showed 
only 19 increase, so that they had a very great increase in the 
traffic carried by the larger fares. They also found that they got 
a substantial number of longer distance passengers which they 
had carried 2} miles for Ца. This was nearly 24% of their local 
tratie —exeluding workmen, of course. No doubt these fares 
were too low. They had lately taken out a statement showing the 
average distances that their passengers travelled. That statement 
was a week's account of a week's trathe, and it went to show that. 
those passengers who travelled and paid Id. per fare travelled, 
on the average, 85 of a mile. Passengers who paid 14d. fare went 
1:27 miles, so that the rate per mile paid by those passengers was 
L17 and E18 respectively. Taking the whole of their traffic, local 
and through, together the average distance travelled was 2:9 
miles, and this was on a railway nine miles long. The average 
receipts from through passengers, taking the whole of the 
journey, was about 298d. Of course, some of this had to be 
divided between the various companies, 80 that their share waa 
about 166d. The average receipt for the whole of their traffic 
was 180d. 

The report was unanimously adopted. 


CHARING CROSS, EUSTON AND HAMPSTEAD. 

The ordinary half-yearly general meeting of the Charing Cross 
Euston and Hampstead Railway Co. was held at Hamilton 
House, Victoria Embankment, E.C. Sir George S. Gibb presiding. 
In moving the adoption of the report, he said that the capital 
expenditure during the past half-year had been £145,799, con- 
sisting of an issue of share capital to the contractors, which issue 
was now complete. As regarded the Debenture stock, £389,000 
had been issued to the contractors during the past half-year, and 
the balance remaining to be issued was £172,000. The gross 
revenue amounted to £105,182, an increase of £16,299, or [8°5°,,, 
which he thought was the largest percentage of increase shown 
in any London traffic carrying company. The prospects for the 
future on the Hampstead line seemed to be very good, building 
was going on at a very rapid rate out at Golder’s Green, and they 
anticipated a very large increase in houses and population in 
that district. Working expenses amounted to £57,795, an increase 
of £1,302, while the train mileage run had been 28°, more than 
in the corresponding half-year, and the car mileage 1795 more. 
The directors had set aside out of revenue the sum of £3,00) to 
a fund for contingencies and renewals, and the balance available 
for distribution was £18,813. Out of this the diretors recom- 
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mended a dividend of 195 on the Ordinary shares, carrying 

forward a balance of £2,959. The traffic carried during the half- 

year consisted of 14,862,882 passengers, and the average receipts 

per passenger amounted to 163d. This had been divided thus 

As regards through traffic 26:87?,. and as to local traffic 73°13°9. 
The report was unanimously adopted. 


NORTH METROPOLITAN TRAMWAYS. 

Mr. George Richardson presided over the half-yearly meeting 
of the North Metropolitan Tramway Co. at the Electrical 
Federation offices, Kingsway, and in submitting the directors' 
report, he said that the gross revenue for the period amounted 
to £752 7s. 10d., and the total expenditure was £451 6s. 3d. The 
balance of £301 1s. 7d., together with £2,101 5s. 4d. from the last 
account, made up the sum of £2.102 6s. 11d., which was carried 
forward to the next account. The position of the company was 
exactly the same as in February last. There was a possibility 
that in their next half- year's report they might have something 
to recommend. "They were trying to sell their assets, for only 
when these were sold would they be able to wind up. The two 
depóts in the Romford-road and Jedburgh-road remained unsold, 
and the London County Council did not exercise their option to 
terminate the lease of the Leytonstone car works in June last. 
The accounts were passed unanimqusly. 


TYNESIDE TRAMWAYS CO. 

Dr. J. T. Merz presided over the half-yearly meeting of the 
Tyneside Tramways and Tramroads Co. at Newcastle. The 
accounts showed a surplus of £3.746, and £643 was brought 
forward. After deducting £1,142 for interest on debentures, 
etc., £3,246 remained, and a dividend on the Ordinary Shares 
of 1 per cent. was declared, £900 being reserved for renewals, 
£330 applied in reduction of formation expenses, and £773 carried 
forward. The chairman said he doubted whether there was 
really very much more work doing on the river than there was 
a year ago. The company were reaping some benefit from the 
stoppage of the ferries. Тһе miles run were 338,790, against 
332,100 in the corresponding period of last year. The increase 
was almost entirely due to workmen traffic. The number of 
passengers carried was 147,676 more. The receipts per car 
mile were 826d., against 7:89d., and the expenses 5'84d., against 
570d. 


ELECTRIC SUPPLY OF VICTORIA. 


The accounts of the Electrie Supply Co. of Victoria, Ltd., for 
the vear ended March 31, 1909, show, after payment of Debenture 
and other interest, a credit balance of £7,760, to which has to be 
added the £8,582 brought forward, making a total of £16,342. 
From this amount has been deducted £7,800 for the Preference 
dividend to March 31, 1908, and £3,962 for Debenture stock 
redemption account, leaving £4,581. The dividend on the Prefer- 
ence shares due March 31, 1909, would amount to £8,250. 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 
The directors of the Northampton Electric Light and Power 
Co., Ltd., have declared an interim dividend of 43% per annum 
(5 2-5d. per share), less income-tax, on the В” Ordinary shares 
for the past half-year. 


CHLORIDE ELECTRICAL STORAGE. | 

The directors of the Chloride Electrical Storage Co., Ltd.“ 

recommend a dividend for the past year of 10%, placing £5,000 
to reserve, and carrying £14,200 forward. 


COMPANIES REGISTERED. 


— —— —— 


CHIPPENHAM ELECTRIC SUPPLY Co., тр. - Registered July 19 
Capital £5,000, in £1 shares (2,500 five per cent. Preference) 
Objects: To adopt an agreement with the Chippenham Corpo- 
ration, and to carry on in Chippenham and elsewhere in Wiltshire 
the business of suppliers of electric light, electricians, engincera, 
etc. Private company. 

British RADIO TELEGRAPH AND TELEPHONE Co., 
Registered July 13. Capital £15,000, in £1 shares. Objects: To 
adopt an agreement with J. G. Balsillie and to carry on the 
business of manufacturers of and dealers in radio telegraphic and 
telephonic instruments and installations, electrical and general 
engineers, etc. Private company. 

BARBADOS ELECTRIC SUPPLY CORPORATION, LTD. Registered 
July 30 by Linklater & Co., 2, Bond-court, Walbrook, E.C. 


Lrp.— 


and Participating). Objects: To adopt agreements with the 
Anglo-American Debenture Corporation, Ltd., and to carry on 
the business of electricians, mechanical engineers, suppliers of 
electrical, water and other power, manufacturers of and dealers 
in apparatus used in connection with the generation, supply, 
utilisation and distribution of electricity, etc. Minimum cash 
subscription, 10%, of the share capital offered. The first directors 
(to number not Jess than two nor more than seven) are Colonel 
W. F. Leese, 23, Powis-square, W., and G. H. J. Hooghwinkel, 


| 
Capital £60,000, in £1 shares (40,000 seven per cent. Preferred 
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41, Chepstow-villas, Bayswater, W. So long as the Anglo- 
American Debenture Corporation, Ltd., hold 5,000 fully paid 
Ordinary shares they may nominate two directors. Remunera- 
tion. £100 each per annum (Chairman £150). Registered office, 
24, Martin’s-lane, B.C. oe а 

CAVERSHAM Motor Co., Lrp.—Registered July 12. Capital 
£1.000, in £1 shares (950 Preference). Objects: To carry on the 
business of electrical engineers, manufacturera of and dealers in 
motor carriages and other mechanically propelled vehicles, etc. 
Minimum cash subscription, 60 Preference and all Ordinary 
shares. Registered without articles of association. 

Traction SuPPLIES Co., Ltp.—Registered July 28. Capital 
£5,000. in £1 shares. Objects: To carry on the business of 
electricians, electrical engineers, manufacturers of and dealers in 
fittings and accessories used in connection with electric traction, 
lighting or heating, etc., and to adopt an agreement with W. C. 
Thompson, W. M. Scott and A. White. Private company. 
Registered office, Gill Bridge-avenue, Sunderland. 

LiauTiNG, Lrp.—Registered July 21. Capital £1,000, in £1 
shares. Objects: To carry on the business of manufacturers of 
and dealers in lamps, burners, parts and apparatus for lighting 
and other purposes, electricians engineers, etc. Private company 
Table “ A" mainly applies. Registered office, 25, King-street 
West, Manchester. 

Payne & Sons (OTLEY), Lrp.—Registered August 7 by 
Blundell Gordon & Co.. 16, Sergeants'-inn, E.C. Capital £70,000, 
in £1 shares (20,000 seven per cent. Cumulative Preference). 
Objects: To carry on the business of printers’ and general 
engineers, iron founders, manufacturers of printing, electrical, 
agricultural and other machinery, motor-car and cycle manu- 
facturers, etc. Private company. The first directors (to number 
not less than three nor more than six) are F. Payne (permanent, 
special qualification 5,000 shares), C. Payne, S. Payne, H. Payne 
and W. A. Payne. Qualification of ordinary directors, £500 
shares. Remuneration as fixed by the company. Registered 
office, Atlas Works, Otley, Yorks. 

Dynamic ELECTRICAL Co.—August 6. £100,000 (£1) To 
acquire all or any of the undertakings, businesses, properties, and 
assets of the Dynamic Syndicate, Ltd., the Dynamic (French) 
Syndicate, Ltd., and the Mitcham Electric Fan Co., Ltd., to 
adopt agreements with the said companies and the liquidators 
thereof, and to carry on the business of electricians, engineers, 
makers and manufacturers of and dealers in electric and other 
motors, fans, dynamos, ete. First directors (not less than three 
nor more than nine), C. Simpson, T. Н. Weguclin and B. H. 
Weguelin. Qualification of first directors one share; of other 
directors £100. £200 each per annum (except managing director), 
free of income-tax (chairman £250). 

E. M. REDFERN, LTDb.— Registered July 5. Capital £2.000, in 
£1 shares. Objects: To adopt an agreement with E. M. Redfern 
and to carry on the business of electricians, electrical engineers, 
etc. Private company. Regisstered office, 9, Ethel.strect, 
Birmingham. 

CovERWELL, LTD. Registered July 23. Capital £3,000, in £1 
shares (2,000 Preference). Objects: To adopt an agreement with 
H. V. Cornwell for the acquisition of the business carried on by 
him at 21, Church-lane, Battersea, and to carry on the business 
of manufacturers of the non-conducting material known as 
Coverwell. Private company. Registered office, 21, Church-lane, 
Battersea. 

FILAMENTS, Lrp.—Registered July 19. Capital £500, in £1 
shares, Objects: To adopt an agreement with J. W. H. Reynolds 
for a secret process for the manufacture of metal filaments for 
electric lamps, and to carry on the business of manufacturers of 
and dealers in metal filaments for electric lamps and apparatus 
used in connection therewith, etc. Private company. Registered 
office. 6, Newcastle-street, E.C. 

UNION OTTOMANE, SOCIÉTÉ POUR ENTREPRISES ELECTRIQUES 
EN OnrENT.— Registered July I. Capital 12,000,000 fr., in 
shares of 500 fr., of which half is paid up. Object: To undertake 
all business directly or indirectly connected with the electrical 
industry in the East. The promoting syndicate is headed by 
the Deutsche Bank, and includes, among others, the following 
firms :—The Société Générale de Paris, Banque de Paris et des 
Pays-Bas. Banque Impériale ottomane, Paris; Josse Allard, 
Brussels ; Continentale Gesellschaft für elektrische Unterneh- 
mungen, Nürnberg; Commerz and Diskontobank, Hamburg; 
Elektrische Licht und Kraftanlagen A.-G., Mitteldeutsche 
Kreditbank, Berlin; Wiener Bankverein, Vienna; Société 
suisse pour l'industrie électrique, Bale ; Banque pour entreprises 
électriques and the Société de crédit suisse, Zurich. The offices 
of the new company are in those of the last-named establish- 
ment, at Zurich. 

GEARY, ADAMS, AND Company, Ltp.—Registered August 9th, 
by Alfred H. Atkins, Limited, 27-8, Fetter Lane, E.C. Capital, 
£3,000, in £1 shares. Objects: To adopt an agreemont with 
F. C. Geary, and to carry on the business of electrical, electrical 
installation and general engineers and agents, etc. Private 
company. The first directors (to number not less than two 
nor more than five) are: F. C. Geary and G. W. M. Adams (all 
permanent; no qualification required). Remuneration, as 
fixed by the company. 


LIENS REGISTERED. 


NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION Co., 
Lrp.—Particulars of £20,000 Debentures created June 17. 1909, 
filed pursuant to section 93 (3) of the Companies (Consolidation) 
Act, 1908, the whole amount being now issued. Property 
charged — The companv's undertaking and property, present and 
future, including uncalled capital. No trustees. 

NEWCASTLE-ON-TYNE ELECTRIC SvpPLY Co., LTD. Trust 
deed, June 30, 1909, to secure £687,500 Debenture stock (with 
power to increase to a sum not exceeding half the nominal 
amount of the fully-paid capital, if the share captial fully paid 
be increased beyond £1,375.000), charged on the company’s 
electrical undertakings, subject to Acts and Provisional Orders 
relating thereto, certain frechold and leasehold premises, and the 
company's general assets, except uncalled capital. Trustees— 
Rt. Hon. Viscount Ridley and W. Cunliffe. 


CONTRACTS OPEN. 
HOME. 

Ruvr.—Urban District Couneil.—Contract No. 1, one 125-kw. 
Diesel oil engine set; Contract No. 2, one 50-kw. steam dynamo 
get. (Spec. £ ls., E. H. Wright, Electricity pud 

L 
£3 3s., HU Ford: street). 

Dulux. — Ballinasloe Lunatic Asylum. — Sup] ily and erection 
of overhead cables. September 13. (Part., T.E.S., August 4).— 
Bacumet,—-Public electric lighting. (Part., T. E. S., July 21). 

LONDON. — London County Council. — The Council invite 
tenders as follows : —(1) Manufacture, delivery, and laying of 
about 6} miles of (7075 sq. in. 3-core lead-covered high-tension 
cables, etc. ; (2) manufacture, delivery, and laying of about 46 
miles of single-core lead-covered low-tension cables, telephone 
cables, etc. ; (3) manufacture and delivery (but not erection) of 
50 tramway feeder pillars ; (4) laving about 16 miles of stoneware 
cable ducts, including the necessary manholes, repaving, etc. ; 
(5) manufacture and delivery of 440,000 ducts of glazed stone- 
ware for electric cables. Persons desirous of tendering can 
inspect. the drawings and obtain the specifications, bills of 
quantities, forms of tender, and other partieulars at the County 
Hall, Spring-gardens, S.W., upon payment to the cashier of the 
Council of the sum of £2 for each section (returnable). Full 
particulars obtainable at the County Hall before the payment of 
the fee for the specification, ete. The Council's list, rates of wages, 
and hours of labour will be inserted in and form part of the 
contract by way of schedule. Tenders not accepted from persons 
who have on any previous occasion withdrawn a tender unless 
for reasons satisfactory to the Council. Sealed and endorsed 
tenders, on the official form, to be sent to Mr. G. L. Gomme, 
Clerk of the London County Council, County Hall, Spring- 
gardens, S.W., by September 14. 


OVERSEAS. 


САРЕ Town.---Tender Board.— Annual supply of dry cells. 
September 29. (Part. | L.], Commercial Intelligence Department, 
Board of Trade, E.C.) 

TERAKOHE (New Zealand).-—The Golden Bay Cement Works 
(Ltd.). Tenders are invited for the supply and erection at 
Terakohe, Golden Bay, of a complete Portland cement plant of 
the most modern description, electrically driven, capable of a 
minimum production of 400 tons of cement a week. Other things 
being equal, preference will be given to British manufactured 
engines, boilers, dynamos. motors, pumps, condensers, etc. 
Foreign- made machinery is generally liable to a preferential duty 
of 109, in excess of British-made machinery. With each tender 
a deposit of £250 will be required, and a deposit of £1.000 must 
be made by the successful tenderer. Tenders will be received at 
the company's offices. Nathan s-buildings, Wellington. Copies 
of the specification for the supply of the machinery and of the 
prospectus of the company may be seen by British firms in- 
terested on application at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, E.C. 
Date, November 1. 

Panis.— Hotel de Ville.—Three clectric travelling bridges. one 
ton capacity each. October 21. | 

ION TABAU (Germany). —l'he. Kreis 
cast iron water-pipes. August 27. 

BREMEN.— Lighting and w ater offices. — A steam dynamo, 
160 kw., for the central electric station. September 6. 


(Part., 


3.275 metres of 


RESULT OF TENDERS. 
HOME. 

BARNSTAPLE. —There were seven tenders for the electric 
lighting of Barum Workhouse: Pullen, Bradford, £191 10s, ; 
Edmonds, London, £186 10s. ;  Harres & Co., Exeter, £141; 
Bristol Electricity Co., £135; Baker & Co., Newport, £130 ; 
J. Malone, Barnstaple, £122 10%, ; and Rippon & Co., Exeter, 
£120 Is. 10d. The two lowest tenders were below the estimate, 
Mr. Malone's tender being accepted. 
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WOLVERHAMPTON oe n —The tenders of Mesers. Mobberley 
& Bailey, Stourbridge, £122, for supply of firebricks for lining 
the steel chimney at the clectricity works, and of Mr. C. W. 
Hartley, Sheffield, amounting to £110, for supplying the labour, 
tools, ete., in connection with the work, were accepted. The 
tender: of the Electric Construction Co., Ltd., for the supplying 
of electric fittings, at a cost of £289, was also accepted. 

BELFAsT.— The tender by Messrs. Cowans, Ltd., of Salford, 
for feeder panels for lighting switehboards, has been accepted by 
the Corporation Tramways and Electricity Committee. 


OVERSEAS. 


Dawson City (Klondyke).—The contract for the steelwork 
and erection of a generating station for the Northern Light, 
Pcw»r, and Coal Co., who are starting a large electric plant, has 
been secured by Messrs. John Booth & Sons, of Bolton. The 
order was obtained in competition with prominent American and 
German firms, and it appears that the scale was finally turned 
in favour of the British firmthrough the operation of the Canadian 
preferential tariff on British goods. 


BUSINESS NOTES. 
LIGHTING AND GENERAL. —Home. 


ABERDEEN.—The Council have decided to expend £150 on the 
purchase of a stock of electrical and heating and cooking appa- 
ratus for hiring out for the depot in Union-street. 


Ayr.—The number of units generated by the Electric Light 
Works at Avr during the past month totalled 104.929, compared 
with 97,092 for the corresponding period of 1908. "The units 
generated since April 30, 1909, were 268,285, an increase of 20,072 
on the figures for the same period last year. 


BaRNSLEY.— A Local Government Board inquiry was held by 
Major J. Stewart, R.E., relative to the application by the Town 
Council for sanction to borrow various amounts, including for 
electric lighting purposes, £3,000, the bulk of which is for new 
mains, and £308 for the purpose of lighting with electricity the 
May Day Green Market. [t was stated that the consumption had 
been reduced by the use of the new metallic lamps, but despite 
this the [nspector agreed that the financial results of the under- 
taking were very satisfactory. The net profit on outstanding 
capital had increased by 25:195, and there was £3,400 in the 
reserve fund. In connection with the proposed lighting of the 
market with electricitv, Mr. Barker gave edivence to the effect 
that it would be more economical and advantageous than the 
present gas and other illuminants. 


BELFAST. — А sub-committee has been appointed by the 
Corporation Tramways and Electricity Committee to inquire 
into the investment and administration of the sinking fund, the 
depreciation fund. and any other reserve funds set aside bv 
either the tramways or the electricity departments, and report 
as to whether the debit of each department із managed according 
to Statute, and in the most advantageous manner. The electrical 
engineer submitted to the Committee the summary of electrical 
rentals for the six months ended June 30 1156, wich was con- 
sidered most satisfactory, the total revenue being £18,308 3s. 2d., 
as compared with £16,604 133. Id. for the corresponding six 
months of last vear. 


BorToN.— Dealing with the proceedings of the Electricity 
Committee, the Council determined that, in view of the number 
of accidents to workmen in the service of the Corporation, those 
who are physically weak or defective ba not emp'oyed. Councillor 
J. F. Steele strongly opposed the resolution, and asked the 
Council not to have, what he called, this disgrace on the minutes. 
Who, he asked. was going to judge as to who was weak and 
incapable ? If the people did not afford the employment, the 
people might have to keep them through the rates, which would 
be a great deal worse. Councillor Tootill pointed out that the 
chairmen and Committees he had spoken to with regard to the 
resolution had given him a detinite assurance that the resolution 
would be capable of liberal interpretation. 


BRADFORD. —The route mileage for the year ended March 31; 
1909, was practically the same as last year, so that the population 
available for tramway revenue purposes is, as far as can be 
ascertained, approximately the sam», viz., 337,000. The car 
mileage run was 5,376,228, an increase of 45,221 over last year, 
or 810%. The total revenue for the year from all sources was 
£244,235, a net increase on last year’s figure of £1,086. On purely 
traffic receipts there was a decrease of £331, and the revenue 
frcm advertising on cars is £718 less than the amount received 
last vear. Against this there was an increase in revenue in the 
Parcels Department of £1,327, in the Bowling Hill Department 
of £254, and in the Motor Garage Department of £540, which 
accounts for the net increase in receipts of £1,086. On the tram- 
way side of the business there was a net decrease in receipts of 
£1,035. Undoubtedly the miin factor which accounts for this 
decrease is the severe trade depression that has been felt through- 
out the country, and compared with most systems, Bradford has 


not suffered unduly from this unfortunate cause. The receipts 
per car mile for traffic and sundry revenue amount to 10°456d. 
as against 10:591d. last усаг. 47,660,011 passengers have been 
carried, as compared with 47,839,569 last year, a decrease of 
179.558, or 37% . The total expenditure, excluding interest and 
sinking fund, ete., is £170,196, as compared with £167,994 last 
year, an increase of £2,202, thus giving à net decrease in gross 
profit of £1,116. The increase in expenditure, apart from the 
Parcels Department, Motor Garage Department, ete., is com- 
paratively slight, and am unts only to about £449. As a matter 
of fact, when the increased car mileage is taken into consideration 
the actual working expenses are slightly less than last year. The 
total working expenses per car mile, compared with last year, 
show a reduction of `0414., ог 55%. viz., 1907-8, 7°262d. ; 
1908-9, 77221d. Traffic expenses this year stand at 2:851d. per 
саг mile, as ecmpared with the record low figure of 2:812d. per 
car mile last year. The mun item in this account that has 
increased is the wages of mot: rmen and conductors to the extent 
of £627, or an increase from 1:958d. to 1:969d. per car mile. This 
increase is due to several causes, but mainly to the loss of mileage 
during the foggy weeks of October, November and December, 
and to the extra pay that was then given to the men for their 
excellent services during this trying period.] The increase in power 
expenses from 2°045d. to 2°1154. per car mile (equal to £1,500) 
is, as the Committee are aware, at present under discussion 
between this department aud the Electricity Department. 


Bricutox.—The London, Brighton and South Coast Railway 
Company. having decided to abandon the existing electric light- 
ing installation at Brighton, have contracted with the local gas 
company to light the entire central terminus by improved gas 
appliances. 


CooksTowN.—<A scheme for lighting the town by electricity 
i» receiving the attention of the Urban Council. 


DvBrrN.—-The Corporation have approved of a loan of £18,650 
for electric lighting purposes from the Royal Liver Friendly 
Society, at the rate of £3 15s. per cent. per annum, repayment 
to be effected within a period of 20 years. 


Dunpre.—The Lochee Electric substation, which marks the 
beginning of the new system of central and substations, has been 
satisfactorily started. It is situated in Whorterbank, and has а 
power of about 300 kw. 'The Carolina Port Station is now sup- 
plving Lochee and Grimond's Works direct. 


FairswonTH. - To the Surveyors Committee of the District 
Council the Clerk has now reported as to the information obtained 
from the Manchester Corporation Electricity Department. with 
reference to the probable cost of street lighting bv electricity. It 
was resolved: * That upon the information before them this 
committee cannot recommend the adoption of electricity for 
street lighting." 


FaREHAM.— New cooling apparatus and other plant will be 
provided at the electric light works at an estimated cost of 
£182 10s. 


z LASGOW.—- The annual report of the Electricity Department 
for the year ended May 31 shows a deficit on the year's operations 
of £3,544 148. 5d., as compared with a surplus of £910 93. 8d. for 
the preceding year. The gross revenue amounts to £245,073 
5а. 3d., and the working expenditure to £104,902 2s. 8d. The 
reduction in the charges for current granted last vear, the intro- 
duction and extensive use of metallic filament lamps, and the 
general trade depression, caused a decreased income of £7,724, 
which, however, is more than counter-balanced bv an all-round 
decrease in the working expenditure of £10,415. The balance on 
the years ordinary working is £140,771, as compared with 
£138,085, which cannot be regarded otherwise than satisfactory. 
The deficit is due to the increased contribution to the sinking 
fund of £4,000, and to the increase in depreciation to the extent 
of £3.108 as compared with the previous year. The capital 
expenditure during the year appears as £168,378 8s. 11d., and the 
total capital expenditure at the end of the vear, less depreciation 
written off, stands at £1,800,202 10s, 5d. The quantity of 
electricity sold to private consumers during the past year was 
32,736,058 units, ах compared with 31,087,322 units, being an 
increase of 5.349. The consumers at the end of the year num- 
bered 18,158, being an advance of 1.232. The price charged 
ranged from 1d. to 8d. per unit. The total number of motors in 
use and supplied off the Corporation mains, as at the close of the 
vear, was 4,292, an increase of 439, and the units consumed for 
power purposes during the year amounted to 17,612,483, at 
ү rices ranging from $4. to 114. per unit. For street and stair 
l ghting 1.728.853 were used. New machinery has been erected 
ct two of the stations; and the Hagya-road sub-station has been 
completed. The Kelvinside station will not be extended as a 
steam generating station, but will, аз soon as convenient, be 
made a sub-station with extra high tension current. delivered to 
it and transformed down there. [n addition to the sub-stations 
tere are six large customers whom it has been found more 
economical to supply through transforming plant placed in their 
remises. This plant is equivalent to 3,000 h.p. Ten miles of 
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feeders and six miles of distributors have been laid on the north 
side of the river, and five miles of feeders and four miles of 
distributors have been laid on the south side of the river during 
the past year. 


Hotswortiy.—The Bill to confirm a Provisional Order to 
Messrs. Christy, Brothers, & Co.. of Chelmsford, under the 
Electric Lighting Acts, for power to supply the urban district 
with electricitv, has heen passed by the Select Committee on 
Unopposed Bills. "The Bill provides that the Urban Council may, 
by 12 months’ notice in writing, after the expiration of 25 years 
from the ccmm^ncem^nt of the Order, require the undertakera 
to sell, the price to be a sum equal to the fair market value of 
the undertaking purchased as a going concern. The sum is to be 
determined, in default of agreement, by arbitration. 


Irrongp.—4A surplus of £1 for the year ended March 31, 1909, 
as compared with a deficit of £375 last vear, is shown in the 
annual report of the Electricity Department by the Electrical 
Engineer (Mr. Arthur H. Shaw). The total revenue was £28,721 
against £27,637, of which the gross protit was £10,679, the latter 
amount being an advance of £1,008. Interest on mortgage debt, 
ete., absorbed £5,676, and repayment of debt £5,002. The 
number of consumers increased from 3,045 to 3,302. 


Irswicu.—Arrangements have been made to execute certain 
work for the Admiralty in connection with their telegraph station 
on Portmin’s Walk, and to afford them a supply of current for 
seven years. Mr. E. C. Ransome, Chairman of the Committee, 
said that the Admiralty would take something like 40,000 units 
during the year, and the price charged would be 11d. per unit, 
which would give the committee a considerable profit. The 
Admiralty were paving the entire cost of the surface cables, and 
£5 103. a year for the upkeep of them. 


Leeps.—In the Leeds Bankruptcy Court recently, a receiving 
order was made on a creditor's petition, in the affairs of Herbert 
Shuttleworth, an electrical engineer, of Cross-court, Briggate, 


Leeds. 


Loneton (Staffs.)—The Council resolved to apply for Local 
rovernment Board sanction to the borrowing of £1,250 for the 
extension of the electricity mains. 


MALDEN.— The Parliamentary and Electric Lighting Com- 
mittee reported that lettera had been received urging the Council 
to reconsider the question of the supply of electric light. and they, 
therefore, advised: “ That in the interests of the district in the 
matter of eleetricity supply, the Council be asked to receive the 
report of the Parliamentary Committee, with a view to an 
opinion being obtained from an expert engineer for fuller con- 
sideration of the question." A lengthy debate ended in the 
report being negatived by nine votes to seven. Thereupon Mr. 
Davis and Mr. Marshall handed in their resignations as members 
of the Committee. 


MipprEsBOROU(GIT. —Local Government Board sanction to the 
borrowing of £18,922 for extensions of mains for public and 
private lighting has been received by the Town Council. 


RapcLiFFE. —The Council decided that the statement of fees 
of Measrs. Lacey, Sillar and Leigh in connection with the Council's 
application for borrowing powers for Electricity Works exten- 
sions, the preparations of plan. specifications, ete., and the 
supervision of certain of the contracts be approved, and that 
the amount of £222 12s. 7d. now due thereon be paid. 


RAMSROTrOA.— Having considered correspondence and the 
amendments suggested in the draft deed for transfer of the 
Council's powers unter their Electric Lighting Order to the 
Lancashire Electricity Power Co.. the Council requested the 
Chairman of the Electricity Committee (Mr. Stockdale) and the 
Clerk to seek an interview with the Board of Trade on the matter. 


RUVI. -A recommendation in favour of the expenditure of 
over £3,000 on the purchase of a Deisel engineer for the elec- 
tricity works has been approved by the Council. 


RocupaLE.— The Council have agreed to extend the electricity 
cable from Sudden to Castleton at an estimated cost of £120. 


SrovRBRIDGE.— The Bill to confirm the Provisional Order 
dcaling with the electric lighting of the urban district passed the 
Committee on Unopposed Bills at the House of Commons, and 
was sent for third reading. The Bill has passed through all its 
Stages in the Lords. 


WI DXES.—It was reported to the Town Council that a private 
Grm had intimated its intention of applving for a provisional 
order authorising it to supply electricity in the borough, thereby 
bringing the newer illuminant into competition with the Corpora- 
tion Gas Works, said to produce the lowest priced gas in the 
country. The Council resolved to obtain the advice of an elec- 
trical engineer as to à scheme prepared by its engineer, and 
arrangements are to be made for the securing of a site for a 
generating station. Mr. Clarke mentioned that it was not pro- 
posed to go in for a large scheme. 
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LIGHTING AND GENERAL. — Overseas. 


ARGENTINA. — The Pacific Railway Co. in Argentina is making 
arrangements for the electrification of its suburban lines. 


BakRCELONA.— An electric supply limited liability company? 
named La Electra de Cardona," has been established, with a 
capital of 250 shares of 1,000 pesetas each. 


BasLE (Switzerland). —The Grosse Rat has voted a sum of 
340,000 francs for the extension of the electric sub-station. 


BukN OS AiRES.— The Government has resolved to establish 
wireless telegraph stations between Buenos Aires and Ushuaia, 
at a cost of $75,000 gold. The work to be finished by May, 1910. 


DonpnEcuT (Holland).—' The Municipality has voted 7,500,000 
florins for the erection of electrical works. 


EaGLEHAWK (Victoria, Australia). —The borough of Eagle- 
hawk, Victoria, Australia, has been authorised to supply elec- 
tricity for lighting purposes within its borders. 


OUDTSHOORN (Cape Colony). -The Oudtshoorn Electric 
Lighting Co. has transferred its agreement with. the Town 
Council to the General Electric Co., of London. Lighting plant 
will be installed without delay. 


LapyYsMITH (British Columbia).— This city has given a con- 
tract for an electric light plant to the Canadian Westinghouse 
Co., Ltd., for à complete installation consisting of a 115 kw. 
3. phase 60 cycles, 2.200 volt generator, 10 kw. each. Potts 
compound 12 x 18 x 14 Tivill regulator switchboards, boiler 
72 x 19 C.H.R.T., pumps, rejector heater, ete., ete. Power 
house, foundations, pole line and transformers, street lights, ete., 
complete and installed. The whole will be a most complete and 
up-to-date plant, second to none on the Coast for its size, and 
will be ereeted under the supervision of Mr. George M. Turner, 
city electrical engineer. 


LILLE (France). The Société Chamonin et Cie. has been 
formed at 41, rue d'Angleterre for the construction of steam 
turbines. 

ManivPor.—- According to a report by Mr. W. S. Walton, the 
British Vice-Consul, the bulk of the machinery imported last year 
was for electrical purposes and was of Belgian, German, and 
French origin. This is an article in which the Uinted Kingdom 
could, of course, compete, and the same may be said of tools. 
Files were received from the United States of America. Axes 
and various other tools were of German manufacture. 


SypNEY.—The establishment of a system of electric city and 
suburban railways on the lines proposed by the Chief Com- 
missioner of Railways is recommended by the Roval Commis- 
sion on the improvement of Sydney. 


TRACTION.— Home. 


ABERDEEN.—The tramway accounts for the year ended 
May 31, submitted to the Council, show that the revenue from 
passenger traffic for the year amounts to £70,325, being a de- 
crease of £429 compared with the previous year, but other 
sources of revenue carrying parcels, advertising, and rents 
from properties, etc. have increased by £178. The net decrease 
in the total revenue for the vear has, therefore, heen £251. The 
balance of revenue, after deduc ‘ting working expenses, amounts 
to £31,485, as compared with £33,261 last vear. The charges for 
interest, sinking fund, and depreciation indicate a decrease of 
£861, and the last instalment of the Parliamentary expenses, 
amounting to £933, was paid off last year. The net result of the 
years working is a slightly larger balance to set aside for re- 
newals this year, £14.038, as compared with £14,920. The sum 
at the credit of the renewal account at present stands at £46,159. 
The expenditure on capital during the year totalled £1,906. 
The total capital expenditure of the undertaking now stands at 
£318,593, and the mortgage loan debt amounts to £260,853 at 
May 31 last. Mr. Coutts, the convener of the Tramways Com- 
mittee, in detailing the accounts to the Town Council, remarked 
that thev had had a very good year. Although they had been 
able to put past a very substantial sum to the revenue account, 
that account was not vet so high as it ought to be, because very 
heavy drains will be made upon it almost immediately. The 
proposal for the adoption of a universal penny fare over the 
system was agreed to by the Council. Halfpenny fares are 
abolished except on Union-street. On a report by the Electricity 
Committee, stating that Mr. W. H. Vatchell had pronounced 
his decree arbitral on the submission between the Council and 
the АГегасеп Suburban Tramways Co., in regard to the price 
of electrical enregy to be supplied by the Council to the company, 
Baillie Wilkie said that he did not commit himself in regard to 
this part of the minute. 

DowNcasTER.--The Council decided to extend the Bentley 
tramway route in the direction of the new colliery to a point near 
the proposed colliery football field, a distance of about 1,200 yds., 
the fare for the full journey from Doncaster being lid. The 
Colliery Co. had agreed to contribute £100 a year for two years 
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towards the cost, and to give the Corporation facilities for laying 
the line. It was also resolved to construct three additional 
passing places on the existing route, and one passing place on the 
extension line. Councillor Wightman advocated the extension of 
the system to include other villages, and Councillor Smith said 
that it was intended that the line should come round some time 
on the old Bentley and Askern-road. 


LIV ERPOOI. -The Corporation. tramways {тае returns for 
the week ended Julv 31 show receipts amounting to £11,113, 
being an increase of £30 as compared. with the figures for the 
corresponding period of last vear. The total decrease for 29 2-7th 
weeks appears ах £3,331. The route open extends 104 miles. 


MARYLEBONE. —The London County Council, it is stated, have 
no definite tramway projects before them with regard to Maryle- 
bone, except the proposed construction of electric tramways 
along Edgware-road from the Marble Arch to Cricklewood, and 
in Finchley-road. 


PERTH.— At a meeting of the Finance Committee of the 
Corporation the annual accounts were submitted, showing that 
the loss on the tramways had increased from £1,200 to £1,500. 
In the next year's estimates a proposal was made to reduce the 
price of current for the tramwavs from a penny one-sixth to a 
penny. This was opposed by the Electricity Convener (Councillor 
Macnab) and Mr. John Lambert, the Tramway Manager, who 
said the svstem was not vet ripe for any reduction. After a 
heated discussion, the Committee agreed that it be remitted to 
the Town Council to fix the price. On the understanding that 
the price will be reduced, there will be an increase on the rates 
of 1id., which will fall entirely on occupiers. 


Ровтѕмогтн. —The General Manager's report for the year 
ended March 31 shows an increase compared with the previous 
year of £1,708 6s. 4d. in the traffic receipts, and in the revenue 
received from other sources of £105 108. 3d. The total income 
for the vear under review stands at £101,154 9s. 114., against 
£99,340 13s. 4d. for the preceding twelve months, an increase of 
£1,813 168. 7d. The working expenses appear at £48,879 3s. 7d., 
being £864 Os. Id. more than last year. The amount carried to 
net revenue account is £52,275 6s. 4d., and after allowing for 
capital charges. etc.. there is left a balance of £13.615 3s. 2d. for 
appropriation, as compared with £13,132 8s. 8d. for the previous 
year. The trafie receipts for the year averaged I0 108d. per саг 
mile, against 10:157d. The cost of generation at the power 
station мах 54328. per unit, being 05772 less than last year 
The passengers carried. during the year numbered 21,247,048, 
being an increase of 488,565. 


TR ACTION. — Overseas. 


ALBERTA. — The work of installing the machinery at the city 
power house is making good headway. A 9,000,000 gallon pump 
is being put in, and a large generator to supply electric power 
for the street car system. with engine and boiler accompaniment. 
The new plant is expected to give sufficient water and electric 
power for two years. 


CoBALT (Ontario). - The Toronto and North Ontario Railway 
has started grading for a new line from Cobalt to Haileybury to 
relieve the existing passenger congestion between those two 
points. The intention is to have an electric car system paralleling 
the railroad, affording a quick and frequent service. Another line, 
owned by private capitalists, is already in course of construction. 
The Government road should be in operation this vear. There 
is a report current that the Government will transfer their 
divisional point from Englehart to Port Cobalt, where yard 
room is now being sought. 


FREMANTLE (Western Australia).—It has been decided to 
float a loan for £25,714, to cover the cost of tramway extension 
and increased electric lighting plant. 


HANNON (Ontario). —Muralt & Co., sub-contractors for the 
Hydro- Electrice Power line, have commenced erecting towers. 


MELBOURNE (Victoria).—In connection with the question of 
the electrification of suburban railway lines, it is estimated by 
the departmental committee that the percentage of working 
expenses to the revenue for the vear ended June 30, 1906, in 
respect of regular suburban passenger services, amounted to 
76˙5 per cent., as shown hereunder: Estimated passenger re- 
venue from suburban services, exclusive of race and special pic- 
nic traffic, in respect of all lines included in Mr. Merz's scheme 
of electrification, £572.650. Excess of estimated revenue over 
estimated working expenses, £134.572. Percentage of estimated 
working expenses to estimated revenue 7675. The Commissioners 
state that on this basis only £134.572 of the net revenue from 
suburban traffic would be available towards the payment of 
interest on capital cost. 


PREssBURG (Hungary). —It is announced that the Minister of 
the Interior has commissioned Messrs. Ganz & Co. to construct 
an electric railway between Pressburg and the Austrian frontier. 
Hopes are entertained that the new line will be ready at the 
end of 1910. 
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PATENTS. 
Alternating Electric Current Distribution Systems. 


15047.—1908. J. S. PRCK, Trafford Park, Lancs. This is ап 


improvement in electric distribution systems, in which an 
automatic switching device is provided, operated through a 
relay by variations in the current supplied to or delivered 
by the transformers for short circuiting the auxiliary trans- 
former primary and secondary windings where a series 
system is employed, or for opening and closing the primary 
and secondary windings of the main transformer in the case 
of a parallel system. The invention provides an improved 
device for this system, whereby the blowing of a fuse in the 
auxiliary transformer circuit under light load conditions 
when the automatic switch is open shall cause the switch to 
close, and thereby transfer the load to the main transformer 
in order to bd interruption in the: supply of energy. 
Multiple Switch Starting Devices. 


3517.—1909. CuTLER-HAMMER MANUFACTURING Co., Milwaukee, 


U.S.A. The switches are all provided with interlocking 
parts, which necessitate closure in a definite sequence. This 
is effected by causing each switch, when closed, to hold a 
preceding switch closed. Hence each switch is free to open 
until the next succeeding switch is closed. The last switch 
has a retaining magnet to hold it in closed position. 

Brush Holders for Dynamo Electric Machines. 


13231. —1908. ALLGEMEINE  ÉLEKTRICITATS-GESELLSCHAFT, 


Berlin. This holder comprises a fixed member and an adjust- 
able brush-holding member angularly movable relatively to 
the fixed member, and a tensioning device carried by the 
adjustable member. By this arrangement the relative 
positions of the brush-holding and fixed members can be 
altered without altering the brush pressure nor the point of 
action of the tensioning device on the brush. 
Dynamo Electric Machines. 


11904.-—1909. SiEMENS-ScHUCKERT WERK, Berlin. This is an 


improvement in the arrangements for fixing the commutator 
segments in dynamo electric machines to the dynamo shaft. 
The contact surface of the supporting rings are shaped to 
conform to a portion of the surtace of a sphere, the centre of 
which is situated in the axis of the shaft. Any sliding move- 
ment which takes place will thus have a much reduced 
tendency to impair the mechanical connection between the 


segments and the shaft, than with rings hitherto used, as 


the spherical segments will slide over each other in an even 
manner without the production of severe local pressure 
between the surfaces and with no tendency to grind parts 
of the surfaces away. 

Electric Driving of Spinning Frames. 


16144.—1908. J. & T. M. GrReEEveEs, Lro., and R. V. Eves, 


Belfast. The motor employed may be of any kind usually 
used. On the motor shaft is fitted a small pinion provided 


with teeth to gear with an internal wheel. In place of the | 


ordinary belt-pulley a wheel with internal teeth is mounted 
on the cylinder shaft. The teeth of this wheel are of the 
desired diameter to gear with those of the pinion on the 
motor shaft. The internal wheel is at one side formed solid, 
and at the other with a flange which extends some distance 
nearer the centre of the teeth. The flange holds an amount 
of oil, and the pinion teeth run in this, so that the drive is 
noiseless and without excessive wear. A sliding plate is 
provided, which moves on a fixed motor base plate in a 
direction parallel with the motor shaft. The motor slides on 
this plate in a direction at right angles to the shaft. This 
enables the motor to slide in two directions at right angles 
to each other for the purpose of changing the pinions on the 
motor shaft. 

Transmission of Power from a Prime Mover to a Load. 


15322.—1908. A. C. Kina, F. HAMER & J. KINd, Wood Green. 


This is a system for the transmission of power from a prime 
mover to a load through the medium of a dynamo electric 
element and epicyclic gearing characterised by the fact that 
the prime mover rotates the field magnet structure of the 
dynamo-electric element and the load is connected to one 
member of the epicyclic gearing. This member is geared to 
the armature part of the dynamo electric element, which is 
capable of rotation about its axis and about the axis of the 
field magnet structure. The arrangement is such that when 
the field magnet structure is rotated compound rotation is 
imparted to the armature part. The rotation of the armature 
part about its axis whén the field magnet structure is 
energised is retarded more or less according to the excitation 
of the field magnet structure, and the power transmitted to 
the load is correspondingly varied. 
Controlling or Braking Electricaliy Operated Machinery. 


15268.—1908. G. W. Birkett, Cleckheaton. This system of 


braking is particularly applicable to electrically operated 
cranes, and consists in connecting up a braking mechanism 
to the starting rheostat of the crane in such a way that any 
tendency of the machinery to work at more than a pre- 
determined speed increases the current passing through the 
coils of an electro-magnetically operated brake. For this 
purpose the electro-magnetic brake is placed in circuit with 


| 


the brushes of the motor so that the E.M.F. across the 
brushes js communicated’ thereto; a second rheostat is 
employed to control the current in this circuit. 

Electric Time Switches. 

14934.—1908. С. RosENBUsCH, Westminster, S.W. The object 
of this invention is to enable the rate at which ship’s fog- 
horns or other similar annunciators are койшы] auto- 
matically to be varied as desired. For this purpose a 
multiple contact rotary switch is provided in the electric 

. circuit, driven by clockwork at substantially constant speed, 
and so designed that the number of times the circuit is 
completed and broken per revolution of the switch may be 
varied at will. For example, a rotating disc of insulating 
material may be fitted with radial contact bars arranged in 
sets of different lengths so that when one or other of a series 
of radially disposed stationary contact strips or brushes is 
depressed to make contact with the bars the number of 
such contacts per revolution of the disc will depend on the 
radial position of the operative brush. Any one of the 
brushes may be rendered operative by means of a cam shaft, 
and means may also be provided for automatically stopping 
the motor when none of the brushes is in operative position. 
Metailic Titanlum Bodies for Electric Lamp Filaments. 

14852.—1908. C. TRENZEN & F. R. Pork, Willesden. This is a 
process for the manufacture of incandescent filaments with 
as small a content as possible of nitride, characterised by 
the fact that a thread is made of titanium and titanium 
nitride to which a carbon containing binding medium is 
added. The mixture is pressed into threads, which are 
heated in electric furnaces up to 1200? C. This causes most 
of the titanium nitride to combine with the carbon of the 
binding medium and form titanium cyanide, which at the 
temperature named is readily vaporised. In the final treat- 
ment of the filaments tn vacuo by the passage of a high 
tension electric current, it is possible to produce a filament 
consisting of practically pure metallic titanium if the pro- 
portions of metallic titanium, titanium nitride and carbon 
containing binding medium have been chosen in the required 
way. 

- Armoured Electric Cables. 

15054.—1908. R. K. Gray, Cannon-street, E.C. The inner 
sheathing wires of a double or multiple armoured cable are 
laid as nearly as practicable parallel with the axis of the 
cable instead of as is customary, being laid helically round 
it. The new cable, although sacrificing a portion of its 
pliability, will avoid complete rupture when only one side 
is abraded. 

Manufacturing Metallic re for Electic Incandescent 

amps. 

14853.—1908. C. TRENZEN & F. R. Pore, Willesden. In this 
process the hydrosol of an ammonia salt is used for making 
the filament. This aqueous solution is caused to pass through 
narrow openings into a gel forming medium, in which latter 
the stiffening of the material to a firm filament takes place 
at once. The openings through which the hydrosol is forced 
will be of the diameter of the filament desired. 

Armatures for Magneto Induetion Machines. 

3511.—1909. R. Bosch. Stuttgart. The essence of the invention 
consists in mounting the armature to turn on an axis 
inclined to the axis of the winding so that the axle pins, of 
which each pole piece of the armature bobbin carries one, 
do not interfere with the operation of winding the armature, 
or if à previously wound coil is to be mounted this can be 
done without having first to remove a part of the bobbin. 

Regulation of Electric Motors. 

15275.—1908. JoNSON-LuxpELL. ELectric Traction Co., 
Ітр., & W. A. PRICE, Southall. The auxiliary generator is 
connected with the series field windings of the main motor 
in such a way that the armatures of the auxiliary generator 
only is required during regeneration to carry the current for 
maintaining the series field windings of the main motors and 
a variable resistance is connected in parallel with the 
armature andthe main series field windings. By this arrange- 
ment the regenerative current returned to the mains during 
retardation of the vehicle passes through the circuit of the 
variable resistance, so that the auxiliary generator need 
only be made large enough to carry the required energising 
current for the main series field windings during regenera- 
tion. 

Coin Controlled Electricity Meter. 

15186.—1908. J. А. SroNEHAM & F. A. SToNERAM, Bickley. 
The meter has an additional mechanism to the ordinary 
coin controlled mechanism, by which the introduction of a 
sixpence or a shilling will release six or twelve pennies 
previously deposited in the meter. For this purpose the 
chute into which the coins fall has shutters which drop 
when six or twelve coins have been inserted. A second chute 
is provided for the reception of sixpences or shillings, the 
insertion of which automatically releases an equivalent set 
of pence. The obvious advantages of the scheme are, that 
the collector has less weight to carry. and the user can 
release the copper coins when required for re-insertion in the 
machine or for other purposes. 
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INTERESTING CEREMONY AT CALDY. 
ELECTRIC Lighting INAUGURATED. 

An interesting ceremony has just taken place at Caldy, 
the beautifullv-situated estate near West Kirby, 
being developed as a high-class residential district. A 
number of Liverpool gentlemen have already secured land 
and are having residences built on the estate, which is 
being laid out on up-to-date lines, under the supervision 
of Mr. Rappart. The Caldy Railway Station, opened 
recently, gives convenient and rapid access to Liverpool, 
and will prove of immense value as the development of the 
district proceeds. A good service of trains is maintained, 
and the traffic up to now has justified the railway company 
in opening the station. It adjoins the new golf course 
which has been provided as an additional attraction of 
the district. The course is admirably situated along the 
shore of the Dee estuary, and there is a well-appointed 
clubhouse close to the station. 


Parliamentary powers having been obtained for the 
lighting of the estate by electricity, the necessary instal- 
lation has been laid down in a prettilv-designed and com- 
pact building erected close to the ancient village of Caldv. 
The installation was Inaugurated with due ceremony, 
among those present being Mr. and Mrs. Perey Eccles 
(Caldy Manor), Mr. R. Steel, J.P., and Mrs. Steel, Mr. 
Thomas Davis, J.P., and Mrs. Davis, Mr. and Mrs. Temple, 
Mr. and Mrs. W. Mounsey, Mr. and Mrs. Crowther, Dr. 
and Mrs. Middlemas Hunt, Mr. and Mrs. Rappart, Captain 
O. Blev, and others. The engine was started and the light 
turned on bv Mrs. Eccles, who was presented with a silver 
electric reading lamp as a souvenir of her kind and valued 
service on the interesting occasion. 

Mr. Richard Steel, in the course of a few remarks, referred 
to the great natural advantages and beauties of Caldy, and 
to the firm desire of Mr. Rappart and those associated 
with him to preserve those beauties whilst developing the 
estate on the best lines and with all the conveniences of 
modern life. They already possessed the advantage of a 
railway station and capital golf links, and had also an 
excellent service of gas and water, while the important 
matter of the sanitary arrangements had been carefully 
attended to. The plant which had been laid down for the 
electric lighting was asserted by Lancashire experts to be, 
for it dimensions, probably the finest and best yet installed, 
and he was sure the introduction of the electric light into 
the residences on the estate would be much appreciated 
and valued. 

Mr. Percy Eccles moved a vote of thanks to Mr. Rappart, 
with whom he specially associated Mrs. Rappart, for their 
energy and success in pushing on the favourable develop— 
ment. of Caldy. 

The motion was carried by acclamation, 
acknowledged by Mr. Rappart. 

It may be stated that the building containing the instal- 
lation, and in which the company met, was designed bv 
Mr. Guy Dawber, and was much admired. As the develop- 
ment of the estate proceeds it is intended that the corner 
near the electric lighting works shall be laid out as a model 
village on a small scale, with a green and a rustic cross in 
the centre. From Caldv Hill some lovely sunsets have been 
witnessed during the past week, while the view during 
clear weather of the surrounding country is worth going 
a long way to see. Just now, with the heather in bloom 
and the gorse clothed thickly with its second garb of 
yellow flowers for the season, and the autumn tints begin- 
ning to show in the foliage of the trees, Caldy is a picture 
of loveliness and sweet serenity. Being sheltered from the 
east and north winds, the vegetation in the many wocded 
dells which abound on the estate is semi-tropical in its 
luxuriant growth. In the laying-out and making of the 
roads care is being taken to preserve natural beauties, and 
no vehicular trafic, motor or otherwise, will ever trouble 
Caldy residents with dust, as all the roads on the estate 
are being finished with an absolutely dust-proof material. 
Corporation and district council engineers who have seen 
the Caldy roads have declared them perfect. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial. — 


Amount . 
Name. uate: Last price. 
& 
Alliance Electrical Co., 5 p.c. Cum. Pref., Nos. 1-70,000 u ; 1-4 

О СОЮ ð d d L4: 11 
Arun Electr ty Me ter, 6 p.e. Cum. Pref. Shi'a, 1-125, 000 1 2 

Ordinary, Nos. 1-125, 0 EPl᷑lUUUU UU . vus L 44 i- 
British Aluminium Co. ‚ Ordinary, 1-40, 000 — mͥ 5 1 
—— 7 p.c. Cum. Pref., 1-40, 0 / . B. us 11-1 
"А 6 h. e. Cum, Pret, 120,0 b is 3-31 
—— 4 p.c. Funding Certificates, 120,000 5 24-34 
—— 5 p.c. Ist Mort. Deb. Stock, Red. ............... 100 .. AE 
— — 51 p.e. Loch Leven Deb. (Rego, Red., 1-3,000 ,.., 100 . 93-96 
British Insulated and Helsby Cables, Ord. 1-100,000 .. 5 7171 
— — 6 p.e. Cum. Pref., 1-100,000 PPP 5 67.5 

44 p. c. Mortgage Debenturedmngnmndd 00 . 103-106 
British Tlhomson-Houston. Co., 44 p.c. Ist Mort. Deb. 

Stock, Hed. ua ĩð / ey pose EGO RC E 8 00 . 91-96 

British Westinghouse Elec. and Manuf. 10 p.e. Pref. 
. y aga Feo a 3 3/16-7 16 
—— p.c. Mortgage Debenture Stoek ............... 100 .. 38-42 
Brush Elec tric al E ел Ordinary, Nos. 1-105,731 S us °-{ 
Uo. Ле ега Veo eee 8 Оез» 0-4 
— 1 p.e. Ist Debenture оин 100 .. 43-45 

14 p. c. 2nd Debenture Stock UU 100 .. 27-31 
Callender’s Cable, Debentures ...................... 100 .. 1041- 1064 
(ll A ae Ks 5. 104-104 

Бери Ре ааа ³ĩA ⁵³ ü ee EA 5 51-51 
Consolidated Electrical Co. ‚ Ordinary, i- 110,000 ...... 1. ; 16-9. 16 
Cromp:on and Co., Nos. 1- 85 VIL MER ERES NM 11 
-—— 5 p.c. Ist Mort. Reg. Debs., Nos. 1-900 of £100, 

and 901-11,100 of £50, Red. ................ e. — 90-93 
Dick, Kerr, and Co., Ordinary, 1,260,000) „,.,,........ 1 11 16-14 
— — 6 p.c. Cum. Pref., 1-305,000 ................... 1 ] 5232-1 7.32 
—— 4) p.c. Debenture Stock. ...................... 100 .. 100-103 
Edison and Swan United, A Shares, 1-99,201 ...... 3 i-i 

LAS Beas, 01-017, 139 5 1121 
—— 5 p.c. Debentu res. VN VERE RC . 100 .. 8487 
2224 p.e. Deb. Stuck, Rev). ‚..... 100,, 65-73 
Electric Construction, Nos. 1 to 112, 10·uuuu᷑U—P 2. . 7.16- 

7 p. c. Cumulative Pref... ..... ee 2 ..17,16-1 11/16 

4 pie. Perp. Ist Mort. Deb 100 .. 63-67 
Ferranti, Limited, 5 p.c. Ist Mort. Deb. Stock, Red.. 100 71-17 
General Electric Company (1900) 5 p.c. Cuin. Prei... 10 .. 74-8 

-4 p-e. Ist Mort. Deb. Stock .................... 100 .. 2-88 
W. T. Henley's Telegraph Works, Ordinary........... 5 124-124 
—— 4j p.c. Preference .................... N 5 5151 

Ire ea Yes 100 . 1054-1074 
India Rubber, Gutta Percha, and Telegraph Works ... 10. 144-151 
—— 4 p.c. Debentures ............................ 100 . 99-101 
National Electric Construction Co., 1-170000. ........ l .. 1-3 
Telegraph Construction and Maintenance ............ ae 344-36 
coches does BONIN ОООО ОК RAs ea a Е R 100 994-1U1i 
White, J. (i., and Co., 6 p.c. Cum. Pref., 1-15,000 ..... 10. 9-10 

Electric Lighting and Supply.— 
Amount 
Name. paid. bet price. 
£ 
Adelaide Electric Supply Co., 6 p.c. Cum. Pref., 1-10,000 5 .. 51. —51 
Bournemouth and Poole, Ordinargk/g ... 10 91-104 

44 p.c. Cum. Pref., 7,501-15,00ĩb0b⁵ U ... 10 915 15-913 18 
—— — 06 p.c. Cum. Second Pref., 15,001-22,500 ......... 10 101-101 
—— 4} p.c. Debenture Stock, Redgꝛ—g . ... 100 .. 99-103 xd 
Bromley (Kent) Electrie Light and Power (% 5 us 4141 

4} p.c. 1st Debenture Stock, Red. .............. 100 .. 93-96 
Brompton and Kensington, Ordinary .4«........ eee Do us 73-3 xd 
„ r 5... 7 
Calcutta Electric Supply Corp., Ord., Nos. 1-100, 000. D у» 54-6} 
Cambridge Electric Supply Company, £10 Ord. ..... "-—- T 23-131 
Canadian General Electrie Co., Common Shares. $100 .. 123-127 
—-— 7 p.c. Cum. Pret. МюеК.................... 22 $100 .. 116-118 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 .. 97-100 
Charing Cross, West End, & City Electric Supply, Ord., 

FV кыла жилка боа кн жж O E Dis 4-41 xd 
— — 4] p.e. Cum.. Pref., 1-80, 00⸗( mmwmwU - 5 41-5 
— — 4 p.e. Debenture Stock, Red —— U 100 .. 96-99 xd 

“City Undertaking,” 44 p.c. Cum. Pref., 1-80,000. 5 3741 
Chelsea Electricity SupyfVxxV o vs 5 3141 

4o. ses eames 100 . 100-103 xd 
City of London, Ordinary о... 10 .. 104-104 
—— 6 p.c. Cumulative Ргеї....................... ee 10 113-12 
—— 5 p.c. Debenture Stock ....................... 100 .. 121-124 

4} p.c. 2nd Deb. Stk., Red. oo... t. 100 99-102 
Cordoba Light and Power Co., lst Mt. Stl. 5 p.c. Bds 

GCs h ³ĩV x8 100 .. 90-92 
County of Durham Electrical Power Distribution Co., 

Ordinary, 10,001-90,000 ͥ .. B ss 21-31 
—— 5 p.c. Pre ference, 1-580,000. ,......L.. isses Б... 3-34 
County of London Elec. Supply, Ordinary ........... 10 .. 74-84 
xc Ko Maul rr" 10 .. 104-11 
—— 4} p.c. Debentures Prov. Certs. Al pd., Rd. ... 100. 103-106 
— — 44 p.c. 2nd Debentures Prov. Certs 100 1025-103 
Edmundson's Electricity Corporation, Ord., 1-80, 000 5. 3/16-5716 
-—— 8 p.c. Cum. Ргеї........................... 8 80 Dus t-i 

4À p.c. First Mort. Пер. ,...................... 100 ,. 58-61 
Electrical Development Co. of Ontario, 5 p.c. Ist Mort. 

30-year Gold Bonds, 10,751-15, VVV => 844-364 p c. 
Electric Supply Co. of V ictoria, 5 p.c. lat Mt. Deb. 

rg wu . ыб ка ааыа ЛЫГЫ КӘ 100 .. 854-883 xd 
Folkestone Electric Supply, Ord., Nos. 1-10,000 ...... 5... 4$- 51 
— 5 p.c. Cum. Pref., Nos. 110,0 e e n Б... 5-54 

4] p.c. First Deb. Stock, Red. I . . 100 .. 97-100 
Hove Electric Lighting, Ord., I-13, 0(0hhuõõkõ b 74-74 
Indian Electric Supply and Traction Co., 6 p.c. Con- 

struction Deb. Stock, RU) 5 14-2 
Isle of Wight Elec. Lt. and Pwr. 4} p.c. Db. Stk., Red... 100 .. 74-79 
Kalgoorlie Electric Power and Lighting, 6 p.c. Cum. 

Pret. 1-190 00055 uua p puer eX CX eta cas . 20/32. 
Kensington and Knightsbridge Elec. Lt., Ord., 1-21,000, 5 6j-6£ xd 


Kensington and Knightsbridge and Notting Hill, 4 p.c. 
Debenture Stock, Red 5: cl он уына 


100 .. 
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Amount 
Name. paid. Last price. 
£ £ 

London Electric Ordinary ....... S ee 3. 1j-2 
eem] fr 88 UE e 5151 

4 p.c. st Mortgage Debenture Stock, Red. ...... 100 .. 93-97 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Certa), all paid. 100 .. 76-80 
Metropolitan Ordinary, 100,001-300,000............. " Nus 41-4] xd 

34 p.c. First Mortgage Debenture Stock ......... 100 .. 105-108 
— 4} p.c. Cum. Pre Б... 43-5 

34 p.c. Mortgage Debenture, Red. .............. 100 831-861 


Mexican Electric Light Co., 5 p.c. lat Mort. Gold Bda. 
1-935, € 1-1,000 ($100) D 1-3,000 ($500) M 1-4, 400 


Се ОО te Sots Ce dn — 82-84 p. e. 75 

($500), 1,001-14,000($1,000)................... — 88-1891 
Midland Electric Power Dis., 41 p.c. lst Mort. Deb..... — 94-97 
Newcastle-upon-Tyne Electrie Supply, Ord., 1-87,500.. 5. 411-51 

do. 87,501-137,500 (issued at £1 prem.). All paid 

(Prov. Certa.) wie owas Seas od hm... ж ERROR 5. 41-51 

do., 5 p.c. Pref., 1-87, 500 (Prov. Certa.) ......... 273 41-51 

5 p.c. Pref., 87,501-137,500 (Prov. Certa.) ........ 4. 11-51 
Notting Hill Electric Light ing 10. 111-12 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5. 6-64 

4 p.c. Debenture Stock ....................... 100 . 05-98 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 1 1 d 16- 17716 

6 p.c. Non-Cum. Pref., 1-100. 00h00 1... 11732-1 5/32 

5 p.c. Debenture Stock, Red.................. ee 100 . 1 a 105 xd 
Rosario Electric Co., 6 p.c. Cum. Pref., I-20, 0000000 5. 51-6 

6 p.c. Cum. 2nd Pref., 1-15, 0 ů 5 53-6 
Royal Electrical Company of Montreal, 4} p.c. First 

Shares Mortgage Debentures ................... 00 .. 102-104 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. lat Mt. Bds.. .. — 94-051 
Smithtleld Markets Electric Supply, Ord., 1-12,000 .... 5.. Brat: 13; 16 


South London, Ordinary 


9 9 ey 


4 .. 
South Metropolitan Electric Light and Power, Ord. ... 1.. 


—— 7 p.e. Cum. Pref. .............. РОР "m 1 1 3/16-1 5/16 
-— 4! p.c. Ist Mort, Deb. ........................ 100 100-103 
St. James’s and Pall Mall, Ordinary, 101-20,080 ...... Б. 84-0 
„% ! о DI MU RES К 5 7-7 
—— 34 p.e. Deb. ................................. 100 . 84-88 
Urban Electric Supply Co., Ordinary, 8-30, 5 4-1 
—— b p.c. Cumulative Preference, 50,001-80,000 ..... 5. 11-2 
— — 41 p.e. First Mort. Debenture Stock, Red. ....... 100 75-80 
Westminster, Ordinary ........................... : b 81-9 xd 
— — 4} p.c. €um. Pref., 110,101-135,251 ............. 5. 44-5} 
Electric Tramways. — 
Amount 
Name. paid. Last price. 
‘ £ 

Anglo-Argentine 10 p.c. Non-Cum. 2nd Pref., 260,008- 

ОВОО eos Lo pps REF RARUS y aues en pues 44-45 
-—— Permanent 6 p.c. Debenture Stock, 1888......... 100 .. 91-92 
Auckland Elec. Trama., 5 p.c. Ist Mor. Deb. Stk., Red... 100 .. 101-103 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75, 001-150, 606 1.. }-} 

5 p.c. Cum. Pref. Shares, 1-75,000 ......... 1.. 9/10-11/16 
Bir'ham & Midland Trams., 4i p.c. lst. Db. Stk., Red. .. 100 87-91 
Blackpool and Fleetwood Tramroad ............ 10 .. 131-131 
Bombay Elec. Supply and Trams. Co., 6 p.c. e Pref. 10. 91-10 

44 p.c. Deb. Stock, Red............ asss.. 100 us 931-95] 
Brisbane Tramway Inv est., Ord., 1-75, 000. odes 5 04-6] 
—— — b p.c. Cum. Pref., Nos. 1- 75, // CR A ER 5. 5-5} 

4) p.c. Deb. Stk., Red., Prov. Certs., all pd. s.e... 100 . 1001-1041 
British Columbia Electric Railway Co., Ord. Def.. 100 143-147 

Ord. Pref. .......................... T" . 100 122-126 
—— 5 p.c. Cum. Perpetual Pref. Stock.. PETER 100 .. 107-110 
—— 4} p.c. lst Mt. Debs., Nos. 1-6,250, of £40 each... 40 .. 102-104 
— 44 p.c. Vancouver Power Deb. ................. 100 . 101-104 
British Electric Traction, Ord., 1-30,000 & 60,001-90 000 10 . kl 
——— 6 p.c. Cm. Pf., 30,001-60,000 ................ .. 10.. 24-24 
—— 5 p.c. Perpetual Debenture Stock .............. 100 .. 86 

4} p.c. 2nd Deb. Stoch htte ss 100 63-67 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .. 100 81-86 
Buenos Ayres Gd. Nat. Trains. Co., 5$ p.c. Pref. Deb. 

Bonds, Red., 1-1,500 ĩ ics re У 100 .. 102-107 
—— — 6 p.c. Deb. Bonds, Red., 1-2,275 ............... 100 103-106 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 

Deb. Stock Rg“... „ 100 .. 981-071 
Calcutta Tramways, Ord., No. 1-137,010 ............ 5 4147 

5 p.c. Cum. Pref., Nos. 1-30, ................ 5. 43-5 

4} p.c. Ist Deb. Stock, Redl. rd AO v 100 .. 99] 
Cape Electric Tramways, Nos. 1-491,222 ........... ex oc КУ 1-1 
City of Birmingham Tramways, 5 p.c. Cum. Pref. ..... 5». 41-5} 
— 4 p.c. Ist Mortgage Deb., 1-3,000 (1917) ......... 100 97-101 
City of Buenos Ayres Trams. Co. (1904), 1-248,000..... W 51-517 


4 p.c. Deb. Stock, Red. (1985)))))))))/ eee 100 .. 98-101 xd 
Colombo Electric Tramways and Lighting, 5 p.c. Ist 

Mortgage Debenture Stock, Red. ............... 100 98-101 
Cork Electric Tramway and Lighting Co., Ordinary ... 10. 13-14 
—— ê p.c. Cum. Ргеї.............................. 10 123-13} 
—— 4 p.c. Debentures ............................ 100 .. 90-95 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 .. 13-14 
-—— 6 p.c. Pref., Nos. within 1-60,000 ............... 10 . 124-133 

31 p.c. Mort. Debs., 1-3,000 Red. ........ — 100 .. 90-95 
Hastings & Dist. Elec. Tram. Co., 4} p.c. Deb. Stk., Red. 100 75-80 
Havana Electric Railway Consolidated Mort. 5 p.c. 

50-year Coupon Bonds of 1952, 1-6,957 ........ $1,000 .. 91-94 
Imperial Tramways, Ordinary ............ B d ees ee all .. 18-19 

6 p.c. Cum. РгеЇ.............................. all 14-144 

41 p.c. Deb. Stock ........................... 100 108-110 
Isle of Thanet. Electric Tramways and Um 5 p.c. 

Cum. Pref., Nos. 30, 001-60, % ũU:ͥy0ꝭ Uu cee ee 5 4-14 xd 

4 p.c. Ist Mt. Db. Stock, Rae. DR MEER 100 58-63 
Kalgoorlie Electric Tramways, 1-250,000 ............ 1 .. 1/32-3;/32 

5 p. e. А” Deb. Stock ....................... 100 90-93 
—— 6 p.c. " B" Deb. Stock ................. abs 100 .. 64-68 
Kidderminster & District Lighting & Traction, Pref. .. 5 915/16-10 3/16 
Lancashire United Tramways, Limited, 5 pc Prior 

Lien Deb Stock, Red ........ "EN ved 881-90} 
——— £296,500 2nd Mort Deb Stock ................ — = 

£83,330 Deferred Deb Stock (all fully paid) ..... —.. — 
Lisbon Elec Trams, Limited, Ord, Nos 1-594,188 ... 1 .. 15/16-11/16 

0 p.c. Cum Pref, Nos. 1-425,553 .............. . 1 .. 15/16-1 3/16 
— — b p.c. Mort. Deb., 1-5, 000, Red. ................ 100 .. 96-100 


Amount 
Name. paid. 
£ 
London United Trys (1901) 5 p c. Cum. Pref. ........ 10 .. 
4 p.c. 1st Mt. Db. Stock, Red. ................ . 100 .. 
Madras Elec. Trams. (1904) 5 p.c. Deb. Stk., Red. ..... 100 .. 


Manila Klee. R. R. & Ltg. Corp., 5 p.c. 1st Lien & Coll. 
Tr. Sinkg. Fund Gold Bonds of 1953, Red., 
Manx Elec. Railway Co., 51 p.c. Cum. Pret. m 301-21 635 


14.635. 81,000 


Last price. 
£ 


32 


1 H 32-5 НЧ ‹ 


„ 03739-07739 


ANNO /, lon tes NC a cde 5 

41 p.e. lat Mort. Deb. Stock, Rade. 100 
Metropo itan Elec. Trams., Defd., 1,000,001-1,314,010 . 1.. 

9 p.c. Cum. Pref., 500,001- 1,000, 00 э» 1 

41 p.c. Deb. Stock, VVV 100 
Mexico Trams. Co., Gen. Cons. Ist Mort. 50. -year 5 p.e 

numi ,,. 
Milwaukee Electric Rail and Light, 5 p.c. 30-yr. Con. 

Mort. Bonds (1926) 1-5,500 and 7,001-8,000. . $1,000 


Montreal Street Rail., 44 p.c. Sterling Deb., 601-2,000 


E/ ace Kaos E LU RUM ebat Ca KU Ao C РА vs 
New General Traction, 6 p.c. Cum. Pref., 1-10,000 and 

e, d Nasa а 5 us 
Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 .. 
Potteries Electri? Traction, Ordinary, 1-245,000 ...... 1.. 

5 p.c. Cuin. Pref., 300,001-545, 000 J ОТ 1 
—— 44 p.c. Debenture Stock ааа. 2. 100 
Provincial Tramways Co., Ordinary, 1-24. 9112. 10 

6 p.c. Cuni. Pref., 1-10.000iſwöh· V V V V— —P̃ f 10 
Rangoon klee. Tramway and Supply Co., 6 p.c. Cum. 

Pref. Юа уенын» ac OD TC e Ea 5 

11 р. e. lat Mort. Deb. Stock, ico CP URS 100 .. 
San Paulo Tramway, Light, and Power C $100 .. 


5 p.c. Ist Mort "Deb „ Red. (1929) 1-12,000 20000. 
South Metropolitan Electric Tramways and Lighting Co. 


$500 .. 


6 p.e. Cum. Pref., 19,571-169,570, Prov. Certa. .... 1 

4$ p.c. Deb. Stock, Red. (1940) ................. 100 
Sunderland District Electric Tramwaya, 5 p.e. Ist Mort. 

Debs., Red., 1-1,600.......................... 100 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 

6 p.c. Cum. Pret., 1-46,2611 .rerre ee 5 
— — 44 pe. Ist Deb. Stock, Reꝶ³ ) 100 

Electric Railways. — 
Amount 
Name. paid. 
£ 
Central London, Ordinary............ Rcs quaa MEN 100 
=a p.e. Pref. ......... e „...... 100 
» Че{етте4........................... 100 
—— x cd р. e. Deb. Stock (Prov. Script. Certa., fully DAMES 100 .. 
City aud South London, Consolidated Ordinary . . . 100 .. 
—— 4 p.c. Debenture Stock PE 100 .. 
—— — 5 p.c. Pret. Stock 91 ED Vade Gens . 100 . 
E г; - 5 „ DAD ere ee . 100 .. 
2 „ „ „, „ 8 . 100 .. 
'0З...... ee re eae ERE CR UE A Ere 100 
Liv erpool Overhead, 5 p.e. Pref. do EN bius dee erdt . 10 

Ordinary, 1-50.00 0 m li. . 10.. 

4 p.c. Mortgage Debentures, Red., 1-1, 700 . 8 — 
Underground Electrice Railways of London, 5 p.c. 

e,. 8 . — 

Telegraphs and Telephones.— 
Amount 
Name. paid. 
£ 
Amazon Telegraph Co., 1-25,000 ............. . 10. 

5 p.c. Debs., Red., within 1-1.bhhů hh 00 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-28,000 and 53,001-78,000 ............ 1,000 ,. 
Anglo-American Telegraph Co., Ordinary ....... ў 100 .. 
— — 6 p.c. Preferred Ordinary ..................... 100 .. 

Deferred ОгЧйїпагу............................ 00 . 
Anglo-Portuguese Telephone Co., 5 p.c. “Lat Mort. Deb. 

Stock, Re...... РИНЕ 5 А 


Chili Telephone Co., 1-44,000 


* о % * е ө е э * € ө 9? ө ө ө € о ө «а э ө э 


Commercial Cable Co., Ster. 500 vr. 4p.c. Db. Stk., Red. 100 Ў 


Cuba Submarine Telegraph Co. , Ordinary, 1 16, 000 10 .. 

10 p.c. Preference, 1-6,000 ODE Р 10 .. 
Direct Spanish Telegraph Co., Ordinary ............. 5. 

10 p.c. Cum; Prefer ene 5. 

41 p.c. Debs., 1-600 ͤ/ ʒũß!ü setesi D rds 
Direct United States Cable Со....................... 20 .. 
Direct West India Cable Co., 4} p.c. Debs., reg. within 

1-1; 200. Redi decere tu dde eoi QE во baro decem Qua 100 .. 
Eastern and South African, 4 p.c. Mort. Dehs., within 

, ENTRA ce 100 
— 4 p.c. Reg, Mort. Debs. (Mauritius Subsidy) 

Fh y doce A eae ac Yel 25 . 
Eastern Extension, Australasia and China, 1-300,000 .. 10 

4 p.c. Mort. Deb. Stock, Per 100 
Eastern 11 Co., Ordinary Stock .............. 100 
—— 3} p.c. Preference Stock ...................... 100 

4 p.c. Mortgage Debenture Stock ............... 100 .. 
Great Northern Telegraph Co. (of Copenhagen)........ 10 
Halifax and Bermudas Cable Co., 41 p.c. 1st Mort. Dehs., 

within 1-1,200, Ңеч..................... bo sed 100 .. 
Indo-European Telegraph CoownPU UU 25 


Marconi's Wireless Telegraph Co., Nos. 256, 128-384. 190. 1 


. 23732-20; 


95-97 
97-96} 
103-105 
102-104 
t-i 
1003-103 
ti 
11 
86-89 


4-41 
91-10] 


53.5] 

99-101 

149.152 
101 


1-1 
70-74 


82-86 
1. 
M 

14-24 
32-36 


Last price. 
£ 


62-64 
83-85 
43-45 
99-101 
31-32 
99-101 
110-112 
106-109 
102-105 
04-97 
44-5 
117 


94-96 
89 


rat price. 


21. 31 
93-96 


97-99 
60-61} 
103-104 
20-201 


103-105 
8-8 
90-92 
TET 
17-18 
3-31 
81-81 
99.101 
13-13} 


99-101 
100-102 


1034-105} 
111-11] 
102-104 
129-132 
841-86 

1041-1083 
26}-27 

99-101 


513-534 
32 


. 13/16-15/16 


l-4 
101. 107} 
123}-124} 

10-10] 

10- wi 


9418 100 
99-101 


. 1 5/16-1 7/16 


Monte Video Telephone Co., Ordinary, 1-72,080 ....... 1 

5 p.c. Preference, 1- 86,4 CCC 1 
National Telephone, Preferreů u. 100 

Deferred 5босК......................... еч 100 
——— 6 p.c. Cum. Firat Pref 10 
—— 6 p.c. Cum. Second Pref. ......... i 10 
—— 5 p.c. Non. Cum. Third PrefE—t—ẽ Uw P 
—— 3} p.c. Deb. Stock, Кей........................ 100 .. 

4 p.c Deb. Stock, ... 100 .. 
Oriental Telephone and Electrie Company ........... 1 
=e p.c. Ciim. t 8 1 


Guar. Dbs., Red., 
Ordinary, 1-100,000 m 


Pacific & European Tel., 4 p.c. 
United River Plate Tele. Co., 


1-1,000 100 ;. 


. 11716-1 3/16 


99-101 


..6 15.167 3.16 


5 p.c. Cum. Pref., 1-40. 000oůũ t ee eens 5 

4} p.c. Debenture Stock, Red PP: 100 
Telephone Co. of Egvpt, 44 p.c. Deb. Stock, Red....... 100 
West. African Telegraph (u . 10.. 
West. Coast. of America, 1-30,000 and 53,001-53,008 ... 24 ., 

4 p.c. Deba., 1-1, 500 guar. by W esteri Tele raph 100 .. 
West India and Panama Tele graph Co., Ordinary ..... 10 .. 
— 6 p.c. Cum. Ist. Preference ..................... 10 .. 
— 6 p.c. Cum. 2nd Preference ................ P 10 .. 
—— 5 p.c. Debs., Red., 1-400 ...................... 100 . 
Western Telegraph Co., 1-207,930................... I0 .. 
— 4 p.c. Debenture Stock, ҢеЧ................ 100 .. 


51-51 
1021-104] 
99-101 


99-101 
11 
8-81 

101-103 
134-131 
90-92 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


| Traffic Returns per Increase or Miles of cco 
| week. decrease. | track open. F 
Line. | ОВЕН P RECEN 15 
| | Receipts a: 
Ending 1909. 1908. Week. сїн 1909. 1908. M. Total | Passengers | Car miles | Pas- Car Mileof ш 
| year. nding receipts. carried. run. senger. mile. track. 
i | 
| r | | | | | 
" £ £ à £ £ © | | | 
Aberdeen Corporation ......... Aug. 11 1.867 1,705 161 — 665 97 р М 3 9: E gent | 
Ayr Corporation .............. „ 14 501 514 — 13 mec A a zi d : dis id 15,917,506 1,960,119 98 aCe 4,940, 57 
Baker Street and Waterloo Rv.. y E 7 2.770 2.650 ＋ 120 — 425 Се Es | 2 — Е Z | 
Birkenhead Corporation | i ] 1,073 | 1,108 — 35 — 492 1352 1352 =. E ed 5 = = айй " 
| н \ 
Birmingham Corporation....... July 31 6,446 6326 + 120 i 56.7922 — M Ки NY mic 
Blackburn Corporation......... Aug. 11 1,407 1,215 + 191 E 711 24:53 28-3 EN n 5 =o 284, EE E We - 
Blackpool Corporation pow 5 3,052 3,141 — 92 + 450 — =s == = = T s | 
Blackpool-Fleetwood Trams... „, 2,304 2,320 -- 24 z% — == NS MN ЕС Е | P = a 
Bolton (orporat ion 12 1 2.210 2,500 — 290 — 990 42 42 | Mar. 31 117.799 95 492 902 2 4029 Я , : 
Bournemouth Corporation...... July 21 1,684 1,723 — 12 — 23 29] | 291 „ 31 86.225 13.691.328 1555 05 1-47 1171 S o - 
* , =. U , - d, - -- 
Bradford Corporation.......... „ 17 4.937 4,770 I 168 + 1,371 987 өң 3] 235258 ` , | _ 
Brighton Corporation Aug. 15 1,443 1,365 74 ＋ 696 95 —1 Qm ds 8 ä ; 5,331,007 117 10059 2.378 — 
| | "T Me = x 
Bristol Tramway Company..... „ 13 5,945 5.033 T 912 EN 57 511 Dec. 31 265,262 46 65° 389 5.756.842 — | __ 
Burnley Corporation „ 14 1417| 1,379 в, — | 19]  19j Mar. 31 64,261 12,355,958 1,202,330 1-23 1283 5,971 7€ 
1 | | | | 
Burton Corporat ion. ' 15 299 984 -- 15 — 10 10 31 14.918 3.22 63. Д | hag 
Cardiff Corporation -— April 3 2,000 1,957 + 43 | pes tis E 31 109 979 2 5 | $1071) 1-04 cop 1,460 5& 
; | | , , t , — ie: 
Carlisle Tramways Company... . June 19 170 175 — 5 — 29 -— a Kex. А. шш? — | == "ux E 2 2 
Central London Railway ....... July 31 5,216 6,504 — 1,288 — 7,762 632 5-77 Dee. 31 350,150 41,898,373 1,456,741 201 | 5:769 55,404 3027 
Charing X. Euston, & Hamp. Ry. Aug. 7 3,695 3,515 + 180 = 775 жын E act = i "E | 
City and South Loudon Railway „ 15 2.983 2,876 + 107 41,083 728 7-2% = mi E Ба = | = = 
Colchester Corpornt ibn... July 14 200 219 — 19 — 8 гсш Mar. 31 10.083 2308,72 : : ; 7 ы Е 
Cork E. T. and L. Company sett n Aug. 5 5*6 586 — = | 9:89 9:39 рес. 31 910 3 „ | pos и 1,477 6-54 
Croycon Corporation .......... „ 6 2,050 — + 152 + 12 111 — Маг. 31 74132 — 18277418 1.884.137 106 9-56 3703 719 
C7 «suere res July 30 216 231 — 15 — 106 723 723 31 13x90 2.557.654 245,94 1:30 1368 1.522 fw 
Dover Corporation ......- (ses qs i 258 336 — 78 — 478 7 — „ 31 11593 2,697,672 316754  -98 878 — 
| А -y - , "T 
Dublin and Lucan Electric Ry... Aug. 13 181 162 19 — 7 7 | => E MT en M " 
Dublin: ::: tases „ 13 6,334 5,640 694 — 432 544 54] — 8 ae z m to. Т жш 
Dundee City Тташмаув........ „ 1 2162, 1,220 — 58 — 613 — — 6] Мау 15 60.87 367 AY BRL ducis A 
East Ham Corporation. ........ „ 1 1,049 94 + 125 $2817 15 i: Mak: 11 9 тарз Pise | x | nus 2,11 js 
, , , » c - — + 
Glasgow Corporation... July 17 15,961 | 17,286 -- 325 — 3,745 185 17 . 2. " (907 2. А ; - 
Gloucester Corporation Aug. 11 339 304 ＋ 35 — 513 155 di | May 31 907,494 SANTER SIK | SUO (es 296 pep | 5,080 5% 
| 20 = 
G.N., Piccadilly and Brompton... „ 7 4,130 4.480 — 50 as 9025 TEN 3 P u Е ЕН | | 
Halifax Corporation ........... oe = == x — 92044 37 Mar. 31 81,472 20,478,672 1,756,390 11340 11:13 1,528 к 
Huddersfield Corporation....... | „ 14 2.602 1.737 + 265 ＋ 675 28 ом 31 - j » : : 37 А 5 
Hull Corporatiunn . „ I4 2,664 2,380 + 253 ＋ 968 20 en E 31 puo 2 5 ) о ы” 1024 pis 0 
| ! | | | , = Й „=* | 5528. om dnb — 
Пота Corporation... n. July 31 487 498 — 11 + 687 10 ШЕ 3] 25324 . . 
a | | Uy | 7 „ 31 2532 6,385, 466 634.446 87 958 2,066 єч: 
, Hkeston COFDOFRUOD «acd atem ss Aug. 12 ae н + 12 d гө; 4 4 | „ 31 7,214 1,96. 850 195415 91 70 1,803 т 
Kirkealdy Corporation......... 11 206 940 + 16 — 71 71 Mav 15 ө: : | ‚ 
Lancashire United Tramways .. „ 11 1,676, 1,427 $ 249 — 105 30 39^ pee. 31 бм 904 12.554.503 2.244.844 FI E OE a 
a * | U -, * * = , — — — — 
Leeds Corporation.......... e. | 7 7,994 | 7,551 443 497 107 98] ' 340.: 3 . ; 97 : 
Leicester Corporation i 14 2,209 2,018 + 190 T Е mi i м is ER J 8 | Mine Wu 
i ! | = E ES = rat} =; 
Liverpool Corporation ......... July 2. 11,088 | 11,403 — 315 — 3,017 104 104 | Dec. 31 29 R29 12 ‹ 9 9: ; А 7 
| , , , i , 7 ! =, ps 
London County Council........ July 31 35,625 36,576 — 1,251 +21172 119; 1211 Mar. 31 1,274,660 27 | E 
» * : à e | 2 Z5 К m a * А m 2 6 = ‹ — 9 166.481 D 25,591,028 1:08 11°74 ' — 6i 
Lowestoft Corporation......... » 17 216 | 258 — 42 — 743 31 — Sept. 30 11,399 | 2,645,206 370,320 1-03 | T36 ^ 2,279 61. 
Maidstone Corporation Aug. 14 295 221 — 4 — 305 854 NE 22. | = po | 
Manchester Corporation July 31 14,874 | 16,424 — 1,550 — 2477 181 181 E Yel ae | — ЕЕ: — — = 
Metropolitan District Railway .. Aug. 14 8.217 8,058 T 159 — 24 24 a | ЕЕ | m | = 2 __ | 
Metropolitan Railway.......... July 25 16,333 | 15,975 354 +1010 241 241 | June " 680,357 99,846,735 | — | 1-46 — — — 
Nelson Corporation Aug. 14 163 152 11 — 107 21 27 Mar. 31 362 ә ә о : i | - 
Neweastle-on-Tyne Corporation. July 31 3,860 3,850 | 10 —1,416 60 0 : E 214085 Ab. о 1 5 Po | d i 
! ' ; | 1 
Newport (Mon.) Corporation... | „ 31 672 | 713 = 41 — 382 143 14 3 2 $ Я : | 
Oldham Corporation Jan. 24 1,778 1,516 4+ 262 = 386 — | imn | pP | ш кш | eee | 1 SEM | 2450 7 
! ! ; ` i | TF ч 
Portsmouth Corporation ....... Oct. 10 2,046 1,809 ＋ 237 — 281 283 Mar. 31 97.741 21.2 : | 
mout | | : 2 28) Mar. 247,048 , 2,309,439 | 1:10 (10-15 = — 
; at. a ө ө ө ө э! 4 2 | 5 — 4 х " 27 9. n7. А , f 
Reading Corporation iin 1 076 | 675 + 1 80 13) | 134 „ 31 32,769 | 7,933,572 | 915,481 xc 8-93 55 46 
Rochdale Corporation Dec. 26 1,210 ! 1,126 114 + 746 20-9 20-93 5 " : 
Rotherham Corporation........ Feb. 4 555 | 587 Bz 32 EU E эзе? pues W A | eee ee вА 
1 ' — — ROS 
| | | | 
Salford Corporation.. Aug. 2 4,551 5,379 — 825 — 3017 78 74 M 31 2 5 7 | 25 , 
Scarborough Tramways Co La =i ae 1. ed pin 2 Mar. n 70099 45, (ӨМ „алоо | re 10-67 | 3.185 — 
| |; a= = i 
Sheffield Corporation .......... July 18 5,718 ' 5,528 ＋ 190 — 1,112 681 66 M 25 940 7. 896 9-84 Li 
Southampton Corporation... p 28 1,123 1,2267 — 146 — '586 18 | 18 | E 25 pur | i 1.157.451 | 125 ar ped 75 
, 121,87 294, = — Ls 
Southend-on-Sea Corporation...| „ 21 995 557 ＋ 438 + 1,483 — — — m — == = | = | DES 5 
Stockport Corporation — = — — | — 25 25 Mar. 31 52,004 9,155,172 1,335,911 | 1:34 9-342. 1,830 € 
| 
Sunderland Curporation........ Jan. 27 — 1,310 1,336 — 26 — 7,984 — — — — e em qe 
Swindon Corporation .......... Aug. 11 183 181 + 2 — — „ an as | cd х= й 
| | | | АЕС 
Torquay Тташхаув............ , 12 683 611 + 72 — 8414 — Dec. 31 15.065 9 RN | 
quay Tramway . 8 , 2 , | h ‚ов: 2.80. 420 353207 140 1-023 - 
Wailasey U. D. Cee .. ‚ 14 1,098 | 1026 + 66 + 523 1208 1245 Mar. 31 43,823 8,331,038 891,540 12 args 3453 V 
] ? 
Warrington Corporat ion. — — ! — == | - — == | v FEX £s | == Lm | 5 m 
West Ham Corporation.. „ 5 2,705 | 2753 — 48 42,302 27 147 ` Mar. 3] 122,881 35,502,836 2, 556,854 789 10-95 4417 e^ 
M A 1 I - | ~ | | | 
Wolverhampton MER » Hl 797 879 — 49 — 879 201! — | , 31, 44,432 9, 440, 369 975,714 | — 110-929 2190 € 
| j | ' 
| eee ae | | ‚ { | | | 


а Train miles. h Half-year’s figures. 
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NOTES. 
STREET LIGHTING. 

A deputation of the Corporation of the City of London 
has been making a round of certain of the chief Continental 
cities with a view to study street lighting as carried on 
abroad. The report of this Committee has now been issued, 
and it is rather inconclusive, though containing some useful 
information. Briefly stated, the report provisionally 
recommends the use of gas lamps with inverted incan- 
descent burners wherever possible, but where electricity is 
necessary the open arc and flame arc lamps are advocated. 
It is admitted that further experimental lighting is advis- 
able. This, too, seems to be the opinion of the City Engineer, 
Mr. Frank Sumner, who, in his latest annual report, sum- 
marised in another column of this issue, gives some details 
as to the various types of lamps used, but does not consider 
that sufficient data upon which to form a definite policy 
have yet been collected. As regards the distribution of 
light, the late wandering City Fathers opine that wherever 
possible streets should belighted by centrally hung lamps 
with lowering gear, and open spaces should be lighted by 
standards with lowering gear. In most of the cities they 
visited centrally suspended lamps with lowering gear were 
the rule. At Munich as many as three lamps are found hung 
in a row. In Berlin, Vienna, Brussels, and other cities the 
practice prevails of using electricity from lighting up time 
till midnight, and then using gas. Berlin proposes to discard 
electricity altogether for street lighting, and is spending 
quite a large sum on an improved gas lighting system. The 
question of cost is a difficult one, and the report is quite 
unilluminating on this point. The prices per arc-lamp per 
annum varied from as low as £9 6s. 3d. at Cologne, to as 
high as £35 at Vienna ; but in the former city it varied 
from the minimum above stated to £11 5s. 6d., and in the 
Austrian capital the minimum was £16. "The only clear 
conclusion is that in the matter of street lighting, as in 
most other things, local circumstances alter cases; and 
finally, as regards our own particular city, that the authori- 
ties are still sitting on the fence. 


— — 


LABOUR TRUCE. 


Although the refusal of the Manchester branches of the 
Amalgamated Society of Engineers to fall in with views of 
the eleven other trade unions that a five years’ wages truce 
was advisable promised a breakdown in the negotiations 
between the masters and men, yet the difficulties have been 
overcome by a wise spirit of mutual concession which 
brooded over the Conference at Manchester. Ultimately, 
the representatives of the employers, of the Society and 
branches came to terms on the following understanding, 
which has been officially promulgated : 

After a prolonged discussion as to the reasons which 
prevented the unions from accepting the suggested five 
years’ agreement, made in conference on the twenty- 
fourth of March last, instead of the proposed reduction 
in wages of one shilling per week in day rates, and 24 
per cent. in piece prices, the employers agree to accept 
the suggestion made in the letter dated the 18th July 
last, from the Joint Committee of Engineering and 
Kindred Trades, that the present rates of wages remain 
undistrubed for a period of threejyears,! from September 
30, 1909, provided that the trades union delegates present 
jointly and severally undertake to recommend strongly 
the acceptation of the foregoing terms on their members, 


Any subsequent alteration in rates of wages shall be 
subject to two months' notice. 


This is not quite so good as the sanguine hoped for, but it 


is not bad, and shows a disposition to listen to the dictates 
of sweet reasonableness. 


NEW USE FOR ELECTRIC PUMPS. 


A new form of alternating electric pump has been 
devised by Messrs. Alsina & Co., wine merchants, of San 
Martin, Spain, for use in their cellars. It is a compact 
little motor, with diaphragm pump attached, fitted on a low 
trolley, and is used for transferring must from the presses 
to the great tuns, and again from the tuns to the barrels. 
Power is obtained by means of flexible cables from the 


lighting mains, and the apparatus can be moved about with 
ease. A barrel can be filled in three minutes by this method 
of pumping, while by the old it took fifteen minutes, the 
discarded method also requiring more piping and 'manual 
labour. There appears to be a great economy, and the 
system might be brought under the notice of our brewers 
and distillers. 


— — - ——— — ——Ó————— — 


WIRELESS. 


Africa may, at no distant date, be girdled by the magic 
of wireless telegraphy. Something has already been done 
in Cape Colony, and now Natal is negotiating for a station 
on the Bluff at Durban, to be put in communication with 
Cape Colony and Delagoa Bay. Interest in the subject is 
also being manifested on the West and East Coasts, and 
these may eventually by international agreements be linked 
up with South Africa on the one hand and with Egypt on 
the other. The action of Colonial Governments aiming to 
support the desire of the commercial world as expressed by 
the international movement among underwriters should 
greatly hasten matters. Meanwhile, progress is being made 
with wireless telephony. From the South of France we 
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hear-that the system invented by Lieutenants Jeance and 
Colin, of the French Navy, is proving successful, long con- 
versations being held between Toulon and Port Vendres, 
. which lie over 155 miles apart. 


CAUSE OF OFFENSIVE ODOUR 
WITH MERCURY LAMPS. 


It is common to perceive a disagreeable smell in the 
neighbourhood of mercury vapour lamps. Hitherto this 
has been regarded as due to ozonisation of the air round the 
lamp by the ultra violet rays emitted by the latter, and 
Bordier & Nogier have tried to estimate the amount of 
ozone formed. The air was collected from the vicinity of the 
lamp, and drawn through a series of wash-bottles containing 
dilute solutions of caustic alkali. No ozone, however, was 
detected even after the air had been passing for several 
hours. It was then suggested that the smell might be due 
to oxides of nitrogen formed from the oxidation of the 
atmospheric nitrogen under the influence of the ultra 
violet rays, but these could not be detected either. The 
next experiment was to surround the lamp with pure 
nitrogen, so that the formation either of ozone or oxides of 
nitrogen was impossible. The smell, however, was still 
there. The true cause of the smell has now been found to 
be excitement of the olfactory nerves, itself due to the 
electric charges of the ionised air round the lamp. This 
was proved experimentally by passing the air removed from 
the neighbourhood of the lamp, not through wash-bottles, 
but through an earthed metal tube in which the ions were 
discharged. The gas issuing from the tube was perfectly 
odourless. If a glass tube was substituted for the metal one 
the odour ‘persisted. This suggests that other electrical 
odours, those in the neighbourhood of a static electrical 
machine at work, mav be due to the same cause and not as 
usually believed to the formation of ozone. 


A GLASS WHICH CONDUCTS ELECTRICITY. 


As we all know, glass owes its extended use in electro- 
technics to its great insulating power and its transparency. 
Now, this latter quality, in conjunction with its strength, 
enables it to render great services as a cover for dial plates, 
and so on, where dust, moisture and air must be excluded, 
and vet readings of a scale or other observations of what is 
going on inside have to be made. But, on the other hand, 
the insulating power of glass is often a serious drawback, 
although its transparency is invariably an advantage. We 
need only mention the glass covered cases of high tension 
voltmeters where the insulating material is the опу thing 
that prevents us from using the same instrument for both 
direct and alternating currents. The attempts made to 
overcome the difficulty by covering the glass with wire 
gauze or strips of metal have not been successful, because 
these devices prove hindrances to reading the indications of 
the instrument. Going further than this, many have tried 
to prepare a colourless transparent glass which would not 
be an insulator, and yet at the same time would be sufti- 
ciently resistant to atmospheric influences, and especially 
to acid and alkaline fumes, to act as a protection to a 
delicate and expensive instrument. Considerable advance 
attended the earlier attempts to make a glass of good 
conducting power, but the products were all deficient in 
chemical stability and some of them in transparency also. 
"uccess has apparently come at last, and a glass made by 
E. 5. Philipps, while having a conducting power 1,000 
times greater than that of ordinary glass, is perfectly 
transparent, very strong, and as good at resisting atmo- 
spheric and gaseous action as most ordinary glasses. Its 
composition is as follows :—Sodium silicate, 83.7%; 
borax, 13:6",; sodium antimonate, 0:629; lead oxide, 
2:08 %. This glass softens at a temperature a little above 
:932? F. It is highly refractive (being a flint glass). and its 
co-efficient of heat expansion 15 somewhat greater than that 
of ordinary glass, a circumstance which 1s advantageous in 
many cases. Threads of tlus glass are found to form a good 
substitute for gold leaves in an electroscope. 


PARLIAMENT ARY. 

The Electric Lighting Acts Amendment Bill has passed 
the third reading in the House of Commons, and now only 
awalts the Royal Assent to becomelaw. The Royal Assent 


has already been accorded to the Т.С.С. (Tramways and 
Improvements) Act, 1909. There is a prospect of the 
Telegraph (Arbitration) Bill being passed, should it 
not be seriously opposed, but the famous and much- 
discussed London Electric Supply Bill is to be dropped. 
From the electrical point of view the Session will not be 
very fruitful, and many will regret the Electric Lighting 
Acts Amendment enactment in its present form. Though 
not all that we could desire, it will serve a useful purpose 
by removing some of the anomalies. 


MOTOR HEADLIGHTS. 

At the request of the Local. Government Board, the 
Royal Automobile Club has been carrying out a prolonged 
and elaborate set of tests as regards hendlights on motor 
vehicles. The report of the Expert and Technical Com- 
mittee is now out, and contains some valuable hints. Actual 
tests disproved the popular notion of the dazzling effect of 
headlights, most of the lamps ranging between 15 to 25 c.p., 
though the apparent illumination was often intensified bv 
the use of mirrors and by reflection from the roadway. The 
committee recommend lamps of 20 c.p., requiring, in the 
case of electricity, about 21 watts. It appears desirable to 
reduce the source of light as far as practicable and to 
increase the size of the mirror, whereby undesirable dis- 
persion of the beam is minimised. Gilded reflector mirrors 
gave excellent results, and should prove particularly useful 
in foggy and misty weather, owing to the greater penetrative 
powers of the yellow beam. It is interesting to note that the 
best and cheapest gold reflectors are the product of electro- 
deposition by the Cowper-Coles process, referred to in our 
pages a short time ago. As regards position, the best seems 
to be the horizontal at 2 ft. above the ground; 1f above 
3 ft. the maximum dazzle is obtained by a downward tilt, 
if below 3 ft. bv an upward tilt. The committee approved 
of devices for regulating the power of light, such as, for 
instance, the use of switches for reducing the voltage or 
appliances for inserting resistance. | 


IMPROVEMENTS IN THE DANIELL CELL. 


The ordinary form of Daniell cell is ап outer copper 
vessel, serving as the cathode, and containing a saturated 
solution of sulphate of copper. In this is immersed a vessel 
of porous clav, in which is the zinc anode and dilute sul- 
phurie acid. The average E. M. F. is 1-777 volts. The cell is 
the most constant in its action vet known, and is hence 
largely used in spite of its low E. M. F. It has, however, the 
drawback that after long use and even after long standing 
with an open circuit, the copper sulphate diffuses into the 
zinc compartment and causes rapid destruction of the metal. 

Saudino proposes to obviate this by making the porous 
cell double, the space between the two clay evlinders being 
packed with peroxide of lead. This device has been found 
to prevent the diffusion of the copper sulphate effectuallv. 
The new Daniell cell is nearly as powerful as the original 
form, its electromotive force being 1-1 under the same cir- 
cumstances giving an E.M.F. of 1-177 with the old form of 
cell. The internal resistance of a Saudino cell is from 1-3 
to 1-5 ohms. When used for 10,000 hours continuously with 
an external resistance of 30 ohms, the E. M. F. of the cell fell 
less than one-hundredth of a volt. 

The Elektrotech iker, in the same article which we have 
so far quoted, after describing the Saudino element, speaks 
of what it calls “a further-gomg change of the Daniell 
element," proposed by Strachau. We leave our readers to 
decide, after perusing the following description of the 
Strachau cell in the article, whether our contemporary is 
justified in describing it as a modification of the Daniell 
element. Тһе depolariser around the cathode is lead 
tetrachloride and the copper is replaced by carbon. Anode 
and cathode are separated by the usual porous diaphragm. 
With zine in dilute sulphuric acid as the anode, the E. M. F. 
is from 1-2 to 1-5 volts. With an iron anode it is from 0.8 
to 0-9 volt. The internal resistance of the element is very 
small, and the current is extremely constant. The tetra- 
chloride of lead 1s prepared by reacting on a solution of 
lead acetate with one of calcium hypochlorite. The resulting 
lead peroxide is converted into the tetrachloride by dis- 
solving it 1n concentrated hydrochloride acid. 
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SWITCHBOARD ATTENDANTS AND SHOCKS. 


One of the great advertising words with which makers of 
modern switchgear invest their manufactures is that they 
are“ Fool proof.” While it is the case that а large amount 
of the switchgear which is used in works and factories is so 
designed that the very unintelligent person can with safety 
handle it, “ waiting at the first stop till the motor starts,” 
or following some equally simple rule, it is, perhaps, a 
compliment to the average intelligence of the central 
station switchboard attendant that such a large proportion 
of the plant under his charge will, if handled improperly or 
approached without due circumspection, give him a nasty 
shock. Looked at in one way, this is gratifying to the self- 
esteem of the operator; from another point of view the 
dangers attendant upon the handling of the complex 
apparatus upon a modern switchboard warrant one or two 
notes upon the subject. 


It is not too strong a remark to make that some of the 
switchboards of central stations are veritable death-traps. 
The often-quoted report issued by Mr. Scott Ram is 
sufficient vindication of this statement. No consideration 
appears to have been paid by some designers to the exterme 
care which is necessary even to walk along the narrow space 
behind the switchboard, still more to do any work upon a 
portion of the connections. Gangways 3 ft. wide, flanked 
by bristling points of possible contact maintained at 
voltages from 500 upwards, are by no means obsolete, and 
the difficulty of working on switchboards is aggravated by 
the inefficient way in which these are often lighted. A 
portable lamp is a very dangerous thing in such cases. 
Either the flexible wire gets kinked and worn so that its 
insulation is a snare, leading to short circuits in a confined 
space, or else, if it is armoured, the armouring is apt to put 
the whole system to earth by accidental contact. 

A case came within the knowledge of the writer where, 
in a cellular switchboard, it was necessary to almost sit on 
the floor to draw fuses, and one switchboard attendant came 
within an inch of losing his life by bringing his head too 
close to some bus-bars just above while his attention was 
focussed on the fuses he was drawing. Luckily there was 
a second man on the board, who removed him from danger 
by pulling him back on to the floor. 

Another fruitful source of trouble, closely allied with the 
above, is the bad design of some switchboards. It is not 
an uncommon thing to find terminals at the back of a 
switchboard at difference of pressures of 240 or 500 volts 
which are not separated by more than 6 or 8 in. Low tension 
boards are more frequent sinners in this respect than high 
tension, although culpable mistakes have been made in the 
latter. It may be suggested that where crowding of con- 
nections is inevitable they should be arranged so that the 
nuts can be taken off by à box-head spanner with a fairlv 
long insulated handle, so that the workman can stand well 
back from the board and that the spanner will not foul 
adjacent connections. The danger of the spanner in cramped 
situations is so well known that most jointers tape the 
handle of their spanners, which they prefer single ended, 
with several layers of insulating tape. This is a make-shift 
device, however, whose chief use is its commentary on the 
designs which are permitted to pass as satisfactory. Apart 
from this, however, closeness of contacts gives the fullest 
scope for faults such as veins in slate or marble, or other 
insulation troubles to manifest themselves. 

It may be suggested that a'switchboard should be its 
own diagram of connections. Unfortunately, this is not 
often the case, and as the switchboard attendant is often 
called upon to make a circuit dead in order to enable repairs 
to be made outside, the complication of the board may very 
easily lead to trouble. A case in point may be quoted. A 
jointer attached to an alternating current system of power 
supply was instructed to cut through a 3,000 volt concentric 
feeder. This particular feeder was supposed to have been 
made dead, but owing to an error on the switchboard due 
to complexity of the connections, this was not actually the 
case. ; The jointer proceeded to cut through the cable with 
a saw. When,he reached the inner conductor there were, of 
course, electrical phenomena of a striking nature, and, 
fortunately,,the fuses at the station were blown. It, was 
extremely fortunate for the man that the saw had a wooden 


handle, and that at the instant of the accident he was not 
touching any metallic part. Тһе consequence might, 
however, have been extremely serious. This sort of thing 
is rendered practically impossible since this trouble, as the 
mains engineer goes personally to the station and sees that 
the correct feeder is made dead. Moreover, before the feeder 
can be switched in again this engineer has to report in 
person that the jointer has finished, and sees the operation 
of switching performed if this is at all possible. This is a 
wise precaution to take in any system of high tension 
supply, but should be no excuse for complexity of wiring 
arrangements. 


All the above may be taken to refer more especially to 
the more common causes of shock. The reason for trouble 
is easily traced, and the danger of their occurrence is largely 
due to lack of forethought. There are, however, accidents 
on or connected with switchboards which cause shock, and 
which are more or less exceptional in their nature. It may 
be worth while recording one or two more of these. 


It is now standard practice to thoroughly earth all 
metallic parts of a station switchboard which are not 
intended to bear pressure. This means that the insulating 
materials emploved on the board must be of the best, and 
well arranged, as they receive no adventitious aid through 
the partial insulation of the whole board. It is, however, a 
precaution against shock, and should, therefore, be ob- 
served. Once having made this connection, however, it 
should not be taken for granted that it will hold good for 
ever; the earthing of the board should be tested periodi- 
cally. A case in point occurred some time ago in a station 
board whose earth lead was conducted to a clamp on a 
3-inch iron water-pipe. One day, however, an attendant 
received a severe shock from the framework of the board, 
and investigation revealed faulty insulation on a shunt lead 
in contact with a piece of channel iron forming part of the 
framing. The reason for the maintenance of potential on 
the framing was not, however, discovered until someone 
traced the earth connection past the clamp and along the 
actual pipe. It was then found that in alterations subse- 
quent to the erection of the board the pipe had been put 
out of commission, and, as a fresh course for the water had 
been made, the pipe had been disconnected at both ends 
from the system ready for taking down. As the pipe was 
carried on brackets fixed to stonework, it naturally failed 
to give an efficient earth. 


Measuring instrument connections have to be watched on 
alternating current supplies. It is increasingly common to 
measure current or potential through the agencv of trans- 
formers, and where the connection or switch-plug arrange- 
ments are such that duplicate circuits can be switehed on 
to the same instrument, it is quite possible for the high 
potential of one portion of the board, being transformed 
down to the potential required bv the measuring instru- 
ment, to be retransformed up agam through the agency of 
a second transformer put into circuit vid the instrument, 
placing full induced voltage 1n a portion of the board which 
is supposed to be dead and on which someone may be 
working. Such transformers are usually provided with 
fuses; care should be taken to see that these are drawn 
when a portion of the board is made dead for repairs or 
alterations. 


A rather interesting case of totally unexpected shock 
occurred in the sub-station of a system on which alternating 
current power was converted from a transmission system 
at 3,000 volts to a distributing pressure of 200 volts. The 
attendant had wished to remove some stains on the wall 
just above the switchboard, and for this reason stood on a 
box in front of the high tension switchgear, holding in his 
hand a piece of damp cloth wherewith to rub off the stain. 
No gloves were worn, and apparently a thread from the 
damp cloth must have hung down and touched one of the 
terminals at the back of the board. The attendant received 
a tremendous shock, which knocked him backw ards across 
the station. In falling, he dropped the cloth which lodged 
across the two-feeder terminals and produced a short circuit, 
which blew the fuses at the main generating station and 
shut down the supply on that section. Fortunately, the 
attendant suffered no further harm beyond the bruises 
caused by,his fall, and, later on, a severe inflammation of 
the eyes caused by the Hare) of the short circuit. Tho 
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incident, however, serves to illustrate the necessity for the 
use of rubber gloves when working on or near a switchboard, 
and also the use of unremitting vigilance in order to avoid 
most extraordinary accidents. 


Somewhat analogous to this is a case of short circuit 
which occurred on a central stations witchboard, owing to 
the fact that the wire binding of the feather brush with 
which the switchboard attendant was dusting the board 
came undone, and spreading out, managed to place itself 
across two terminals of different voltage. For this reason 
wire-bound brushes for use on apparatus liable to potential 
should be rigorously excluded, and this prohibition should 
be extended to any metallic joint or fastening upon such 
gear. The writer once saw a pair of insulating tongs used 
for gripping fuses on a high tension supply for the purpose 
of inserting or removing them, which was furnished with a 
circular shield on each leg near the handle, these shields 
being of metal and connected to a flexible wire having a 
clamp at the other end which was to be attached to the 
metal framework of the board before operations were 
commenced. The purpose of these shields was to provide 
a path to earth for any arc which might be accidentally 
struck, before the potential reached the operator, but in the 
writer's opinion this arrangement was a mistake. It would 
have been better to have had a longer pair of tongs, and to 
have seen that their insulating properties were of the very 
best. The flexible lead involved chances of short circuiting 
or earthing by accidental contact, and in such a case the 
presence of metal near the handles would have been a source 
of positive danger. 


Rather a curious instance of shock occurred some time 
ago to a switchboard attendant in a low tension direct 
current station, the supply pressure of which was only 100 
volts. Not much danger of serious shock could reasonably 
be apprehended in such a place, but the attendant managed 
to break the field circuit of one of the main dynamos, which 
were shunt wound, in such a way that the circuit was 
completed through his body, from hand to hand. On first 
feeling the shock due to the induced voltage of the shunt 
coils the attendant hastily drew his hand away from the 
contact, with the result that he received a very severe 
ghock, which incapacitated him for the time being. The 
presence of a non-inductive shunt-breaking resistance 
would, of course, minimise the effect of such trouble, but 
the incident is chiefly useful in showing that even the 
simplest operation on the safest board is fraught with 
danger if it is not performed with extreme care. 

It will, therefore, be seen from the above examples that 
not merely should the design and construction of central 
station switchboards be of the very highest qualitv, but 
also that the attendants themselves should be men of con- 
siderable mental calibre, able to perform their duties with 
a due appreciation of the risks which they run. The present 
practice of cutting down the wages of switchboard atten- 
dants to the absolute miniumm, which is so painfully evident 
in the advertisement columns of the electrical journals, is, 
therefore, to be strongly deprecated, as it can quite easily 
lead to a case for compensation under the provisions of the 
Employers’ Liability Act. 


ELECTRICAL MACHINERY IN FINLAND. 
OPENINGS FOR BRITISH GOODS. 


In the near future the demand for electrical apparatus 
and machinery will probably be increased, states the 
British Consul for Finland in reporting on the openings for 
British trade in that country. Every British firm, he says, 
wishing to trade in Finland—firms already trading with 
Russia especially—should take measures to appoint an 
agent in one of the larger towns—preferably Helsingfors. 


Business on a very large scale 18 not to be expected in a 
country, the total imports of which amounted in 1908 to 
£14,504,000, but it certainly might exceed £1,824,000, i.e., 
the value of the present imports from the United Kingdom. 
The main point is that British firms should become 
acquainted with the local demand, so as to be able to supply 
the article required at the price generally paid for it in 
Finland. All manufactures, being more expensive in com- 
parison to the weight, and hence liable to relatively less 
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freight, could be exported to Finland with great advantage, 
as British manufactures are held in high repute there, and 
only the high prices frequently asked, as well as the ener- 
getic and skilful advertising of competitors, prevents their 
being generally bought and used. Machinery, tools, and 
implements, could be exported in greater quantities than 
now. Only it is possible that there would be some expense 
and little profit at first til] the ground is properly prepared. 
As regards prices, it may be mentioned that the German 
and American exports to Finland in many cases constitute 
the excess that cannot be placed at home, and consequently 
they are often sold at prices considerably below the average. 
Concerning the terms of payment, it will often be necessary 
to allow larger firms extended credit. 


TAXATION OF ELECTRIC LAMPS. 


Tuk GERMAN TARIFF. 


The German Parliament have hit upon a new source of 
revenue by the taxation of electric lamps and gas mantles. A 
law, which comes into force on October 1, provides for an 
internal tax on certain lamps and materials for lighting pur- 
poses (so far as they are destined for use in Germany) at the 
rates shown in the subjoined statement. These duties are 
applicable both to German made and to imported goods, and 
as regards the latter, are leviable in addition to the import duty, 


Articles. Internal Tax. 
Pfennig. 
A. Electric incandescent lamps and burners Each. 
therefor— 
(a) Carbon filament lamps— 
Up to 15 Watts “ ats € 5 
Over 15 up to 25 Watts.. 10 
99 25 ” 99 20 
„ 60 „ 100 „ T 30 
„ 100 „ 200 „ $a es 50 
And for each 100 Watts in excess of 
200 - ps Е T 25 
(b) Metal filament lamps, Nernst lamp 
burners and other incandescent lamps—' 
Up to 15 Watts - 95 jx 10 
Over 15 up to 25 Watts 20 
5 25 э 60 *» 10 
„э 60 „э 100 э» * 60 
„ 100 „ 200 . vs so 100 
And for each 100 Watts in excess of 
200  .. dá nt 85 ia 40 
B. Mantles for incandescent gas and similar 
lamps ps is i E e 10 
Carbons (Brennstifte) for electric are lamps: Per kilog 
(1) Of pure carbon .. px "T ih 60 
(2) Of carbon combined with other 
materials (mit Leuchtzusdtzen) and all 
other carbons T T "T 100 
D. Burners for mercury-vapour and similar 
lamps— Each. 
Up to 100 Watts - T T 100 
Over 100 Watts, for each 100 Watts in, 
excess . i 85 T - es 100 


The tax is to be paid by the producer of the articles by affixing 
tax stamps to the packages before the completely packed articles 
are removed from the factory, etc., where they are made. In the 
case of imported articles, the tax is to be paid by the importer at 
the time of clearance through the Customs house. 


Articles and materials for lighting which are liable to taxation 
under the present Law may not be removed from the place of 
manufacture in Germany or imported into Germany from foreign 
countries, otherwise than in completely closed packages which 
cannot be opened without leaving recognisable traces. The kind 
of packing and the permissible size of each package is to be 
prescribed by the Bundesrat. Particulars of the contents are to 
be marked on each package, t.e., in the case of electric incan- 
descent lamps, burners therefor, and mercury-vapour and similar 
lamps, the number and watt-consumption ; in the case of mantles, 
the number ; and in the case of carbons for arc lamps, the net 
weight. In addition, each package must bear an indication of the 
tariff class under which it is liable to duty, and the designation 
of the contents (trade mark). The complete text of the Law (in 
German) may be inspected by persons interested at the Com. 
mercial Intelligence Branch of the Board of Trade, 73, Basing- 
hall Street, London, E.C. 'The new taxes are estimated to pro- 
duce an annual income of EI, O00, 000. 
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BOARD OF TRADE REGULATIONS. 


The Board of Trade new regulations are printed in full 
below. 
follows :— 

These regulations are made subject to the power of the 
Board of Trade to make such further or other regulations 
as they may think expedient; and nothing in these regu- 
lations shall be construed to authorise the undertakers to 
lav any electric line or work their undertaking other- 
wise than in accordance with the Order and the principal 
Act, or to supply energy otherwise than by a svstem for 
the time being approved of bv the Board of Trade under 
the Order. 


These are the regulations and conditions for securing the 
safety of the public and for ensuring a proper and sufficient 
supply of electrical energy, made by the Board of Trade 
under the provisions of the Electric Lighting Acts, 1882 
and 1888, and of the І , 
referred to in the letter from the Board of Trade to the 

, of the 
30th day of June, one thousand nine hundred and nine. 

Except as hereinafter mentioned the date of these regu- 
lations shall be the 1st day of July, 1909. | 

As to so much of any electrical station as was constructed 
before the Ist day of July, 1908, the date of these regula- 
tions shall be the Ist day of January, 1910. | 

ASSISTANT SECRETARY, 
Board of Trade. 
ELECTRIC LIGHTING ACTS, 1882 дхр 1888. 
Definitions. 

In the following regulations— 

The expression the Order" means the 

The expression “the Undertakers " means the Under- 
takers for the purposes of the Order. 

The expression consumer's wires ” means апу electric 
lines on à consumer's premises which are connected 
with the service lines of the Undertakers at the con- 
sumer's terminals. 

The expression “ sub-station " means any premises in 
which energy is transformed or converted for the 
purpose of supplv to consumers, and which are large 
enough to admit the entrance of a person after the 
transforming or converting apparatus is in position, 
provided that for the purpose of these Regulations 
any place within any such premises which is used 
solely for some purpose other than such transformation 
or conversion shall not be deemed to form part of a 
sub-station. 

The expression “ overhead line " means any electric line 
which is placed above ground and in the open air. 

The expression pressure means the difference of 
electrical potential between any two conductors 
through which a supply of energy is given, or between 
any part of either conductor and the earth; and 
subject to the variations allowed by No. B 3 of these 
Regulations :— 

(а) Where the conditions of the supply are such that 
the pressure at any pair of consumer's terminals 
does not exceed 250 volts, the supply shall be 
deemed a low pressure supply ; 

(b) Where the conditions of the supply are such that 
the pressure exceeds 250 volts but does not exceed 
650 volts, the supply shall be deemed a medium 
pressure supply ; 

(c) Where the conditions of the supply are such that 
the pressure exceeds 650 volts but does not exceed 
3,000 volts, the supply shall be deemed a high 
pressure supply ; and 

(d) Where the conditions of the supply are such that 
the pressure exceeds 3,000 volts, the supply shall 
be deemed an extra high pressure supply. 

The expressions factory," “ workshop," and quarry ” 
have the same meaning as in the Factory and Work- 
shop Act, 1901. i 

The expression “‘ mine " means a mine to which the Coal 
Mines Regulation Act, 1887, or the Metalliferous Mines 
Regulation Act, 1872, applies. 


The letter covering these regulations runs as | 


Where these Regulations require anv metallic body to he 
© efficiently connected with earth,” it shall be connected 


i with the general mass of earth in such manner as will 


ensure at all times an immediate and safe discharge of 
electrical energy. 

Other expressions to which meanings are assigned in the 
Order or in the Electric Lighting Acts, 1882 and 1888, have 
the same respective meanings in these Regulations. 

A.— REGULATIONS FOR SECURING THE SAFETY OF THE 
Ровис. 
General. 

1. The pressure of a supply delivered to any consumer 
shall not exceed the limit of low pressure, except for special 
purposes, for which а medium pressure supply may be 
given on the consumer undertaking to comply with the 
following conditions :— 

(a) Where the supply is for power purposes— | 

(1) The frame of everv electric motor shall be efficiently 
connected with earth. 

(2) The consumer's wires forming the connections to 
motors, or otherwise in connection with the supply, 
shall be; as far as practicable, completelv enclosed in 
strong metal casing efficiently connected with earth, 
or they shall be fixed in such a manner that there 

. shall be no danger of any shock. | 

(3) The supply to every motor shall be controlled by 
means of an efficient cut-off switch, placed in such 
a position as to be easily handled by the person in 
charge of the motor, and connected so that by its 
means all pressure can be cut off from the motor 
itself, and from any regulating switch, resistance or 
other device in connection therewith. 

(4) Switches, efficient fuses or other automatic circuit- 
breakers shall be provided, so as to protect the 
circuits from excess of current, and all switches and 
cut-outs shall be so enclosed and protected that 
there shall be no danger of any shock being obtained 
in the ordinary handling thereof, or of any fire being 
caused by their normal or abnormal action. 

(5) A notice shall be fixed in a conspicuous position 
at every motor and switchboard in connection with 
the supply forbidding unauthorised persons to touch 
the motors or apparatus. 

(b) Where the supply is for arc lamps in series— 

(1) The consumer's wires forming the connections to 
the arc lamps, or otherwise in connection with the 
supplv, shall be, as far as practicable, completely 
enclosed in strong metal casing efficiently connected 
with earth, or they shall be fixed in such à manner 
that there shall be no danger of any shock. . 

(2) The supply to every arc lamp shall be controlled 
by means of an efficient cut-off switch, placed in 
such a position as to be easily handled by the person 
in charge of the arc lighting, and connected so that 
by its means all pressure can be cut off from the arc 
lamp itself, and from any regulating switch, resist- 
ance or other device in connection therewith. 
Provided that where the arc lamps are connected in 
series across the outer conductors of a three-wire 
system, it shall be sufficient if one such switch be 
provided for each series of arc lamps. 

(3) Switches, efficient fuses or other automatic cut- 
outs shall be provided, so as to protest the circuits 
from excess of current, and all switches and cut-outs 
shall be so enclosed and protected that there shall be 
no danger of any shock being obtained m the ordmary 
handling thereof, or of any fire being caused by their 
normal or abnormal action. | 

(с) Where the supply is for incandescent lamps in 

series— E 

(1) The consumer’s wires forming the connections to 
the incandescent lamps, or otherwise in connection 
with the supply, shall be completely enclosed in 
strong metal casing, and this casing together with 
the switches and lamp holders, if metallic, shall be 
efficiently connected with earth. | 

(2) Switches, efficient fuses or other automatic cut- 
outs shall be provided, so as to protect the circuits 
from excess of current, and all switches and cut-outs 
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shall be so enclosed and protected that there shall be 
no danger of any shock being obtained in the ordinarv 
handling thereof, or of anv fire being caused bv their 
normal or abnormal action. 

Where the supply is for апу special purpose other than 
those above-mentioned, or where the pressure of the supply 
exceeds the limits of medium pressure it shall be subject 
to such other regulations as the Board of Trade mav from 
time to time prescribe. 
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This regulation shall not apply within the premises of a a 


factory, a workshop. a mine, or a quarry. 

2. When the pressure between the outer conductors of a 
three-wire system exceeds 250 volts and the three wires of 
the svstem or two pairs of wires are brought into a con- 
sumer's premises, the supply shall be given to two pairs of 
terminals arranged in such a manner that there shal] be no 
danger of any shock, and the wiring from those terminals 
shall be kept distinct. 

This regulation shall not apply within the premises of a 
factory, a workshop, a mine, or а quarry. 

3. An extra high pressure supply shall not be given to 
anv consumer's premises other than a factorv, a workshop, 
a mine, a quarrv, or electric traction works, waterworks, 
sewerage or drainage works; and no such supply shall be 
given to electric traction works, waterworks, sewerage or 
drainage works, except with the consent of the Board of 
Trade and subject to such regulations as the Board тау 
prescribe; ©! 

4. The sectional area of the conductor in апу electric line 
laid or erected in any street after the date of these Regu- 
Fations shall not be less than that of a strand of seven wires, 
each of which i& of No. 20 standard wire gauge, and the 
séctionnl"área of every wire in a strand forming any such 
edidüctor shall not be less than that gauge. 

! This regulation shall not apply in the case of an electric 
liné placed їп а Iamp-post. 

i p.: Every low-pressure and medium pressure main shall 
be 'tebted' for insulation after having been placed in position 
and before it is used for the purposes of supply, the testing 
pressure being the maximum pressure to which it is intended 
to be subjected in use, and in any case at least 200 volts, 
and the Undertakers shall duly record the results of the 
tests of each main, or section of à main. 

6. The insulation of every complete circuit used for the 
supply of energy, including all machinery, apparatus, and 
dévices forming part of, or in connection with, that circuit, 
shall be so maintained that the leakage current shall not 
under any conditions exceed one-thousandth part of the 
maximum supply current; and suitable means shall be 
provided for the indication and localisation of leakage. 
Every'leakage shall be remedied without delay. 

i: Bvery-guch cireuit shall be tested for insulation at least 
onee in every week, and the Undertakers shall duly record 
the results of the testings. 

Provided that where any part of any electric circuit is 
connected: with. earth, either in accordance with these 
regulations or with the approval of the Board of Trade, the 
provisions of this regulation shall not apply to that part of 
that, circuit so long as the connection with earth exists. 

7. A high pressure: circuit shall not be brought into use 
unless the insulation of every part thereof has withstood 
the coritinuous application, during half-an-hour, in the case 
of every electric line of a pressure twice the maximum 
pressure to which it is intended to be subjected in use, and, 
in the case of every machine, device, or apparatus, of a 
pressure 50% greater than the said maximum pressure. 

The Undertakers shall duly record the results of each test. 

8. Every high pressure main, conductor, or other 
apparatus shall be protected by a suitable fuse or automatic 
circuit- breaker. 

Provided that it shall not be incumbent upon the Under- 
takers to provide such a fuse or circuit-breaker for the outer 
conductor of a concentric main which is, with the approval 
of the Board of Trade, efficiently connected with earth. 

9. In every case where a high pressure supply is trans- 
formed for the purpose of supply to one or more consumers, 
some suitable automatic and quick-acting means shall be 
provided to protect the consumer's wires from апу acci- 
dental contact with or leakage from the high pressure 
circuit, either within or without the transforming apparatus. 


—— 


This regulation shalT not applv within the premises of a 
factory, a workshop, a mine, or a quarry, where the high 
pressure transformer 18 under the jurisdiction of the Home 
Office. 

10. The metallic portion of every high pressure trans- 
former, with the exception of the conductors thereof, shall 
be efficiently connected with earth. 

This regulation shall not apply within the premises of a 
factory, a workshop. a mine, or a quarry, where the high 
pressure transformer is under the jurisdiction of the Home 
Office. 


11. Where anv portion of any electric line or any support 
for an electric line is exposed in such a position as to be 
liable to cause injury from lightning, it shall be efficiently 
protected against such hability. 

12. Where any accident by explosion or fire, or any other 
accident of such kind as to have caused or to be likelv to 
have caused loss of life or personal injury has occurred at 
anv part of any electric line or work, the Undertakers shall 
give immediate notice thereof to the Board of Trade. 


Overhead Lines. 


13. Overhead lines shall not after the date of these regu- 
lations be erected or maintained except in accordance with 
such regulations as the Board may prescribe; provided 
that this regulation shall not apply to any electric lines 
which have been erected at the date of these regulations so 
long as those lines are maintained in accordance with anv 
regulations of the Board of Trade which are in force and 
applicable thereto at that date and with any requirements 
of the Board made thereunder. 


Electric Lines other than Overhead Lines. 


14. All conduits, pipes, casings, and street boxes used as 
receptacles for electric lines shall be constructed of durable 
material, and where laid under carriage ways shall be of 
ample strength to prevent damage from heavy traffic, and 
reasonable means shall be taken by the Undertakers to 
prevent accumulation of gas in such receptacles. 

15. Where any electric line crosses, or is in proximity to, 
anv metallic substance, special precautions shall be taken 
by the Undertakers against the possibility of any electrical 
charging of the metallic substance from the line or from any 
metal conduit, pipe, or casing enclosing the line. | 


16. All metal conduits, pipes, or casings containing апу 
high pressure electric line shall be efficiently connected with 
earth, and shall be so jointed and connected across all 
street boxes and other openings as to make good electrical 
connection throughout their whole length. 

17. Where the conductors of electric lines placed in any 
conduit are not continuously covered with insulating 
material they shall be secured in position, and no unfixed 
uninsulated material of a conducting nature shall be con- 
tained in the conduit. No such conductor shall be at a 
pressure exceeding 300 volts from earth. 


Adequate precautions shall also be taken to ensure that 
no accumulation of water shall take place in any part of the 
conduit, and to prevent any dangerous access of moisture 
to the conductors or the insulators. 

The insulators of any such electric line shall be so disposed 
that they can be readily inspected, but this requirement. 
shall not apply to any such insulators which before the date 
of these regulations were not required by any regulation 
then in force to be so capable of ready inspection. 


18. Every. portion of any high pressure electric line placed 
above the surface of the ground, or in апу subway not in 
the sole occupation of the Undertakers, shall be completely 
enclosed either in a tube of highly insulating material 
embedded in brickwork, masonrv, or cement concrete, or 
in strong metal casing efficiently connected with earth. 

19. Where any high pressure electric line is laid beneath 
the surface of the ground, efficient means shall be taken to 
render it impossible that the surface of the ground or any 
neighbouring electric line or conductor shall become charged 
by leakage from the high pressure electric line. 

20. A high pressure electric line shall not be used for the 
supply of energy before it has been completely laid, properly 
jomted, examined and tested, or until it is in the sole charge 
of the Undertakers, and every such line shall during its use 
be in the sole charge of the Undertakers. 


Sub-stations and Street Вогез. 

21. Sub-stations shall be established in suitable places 
and shall be in the sole occupation and charge of the 
Undertakers. Sub-stations shall he erected above ground 
wherever possible, but. where necessarily underground, due 
provision shall be made for ventilation, and for drainage. 

22. In addition to the provisions contained in Regulation 
14 as to the construction of receptac!es for electric lines, the 
following conditions shall be observed with respect to street 
boxes :—- 

(a) The covers of all street boxes shall he so secured that 
thev cannot be opened except by means of a special 
app'iance. 

(0) The covers of all street boxes containing high pressure 
apparatus other than cables shall be connected to 
strips of metal laid immediatelv underneath the street 
and efficient means sha!l be taken to render it impos- 
sible that the covers or other exposed parts of these 
boxes, or anv adjacent material forming the surface of 
the street, shal] become electricallv charged, whether 
by reason of leakage, defect, or otherwise. 

(c) Where street boxes are used as transformer chambers, 
reasonable means shall be taken to prevent as far as 
possible any influx of water, either from the adjacent 
soll or by means of pipes; and in the case of anv such 
street box exceeding one cubic yard in capacitv, ample 
provision shall be made, by ventilation or otherwise, 
for the immediate escape of any gas which may bv 
accident have obtained access to the box, and for the 
prevention of danger from sparking. 

(d) Al] street boxes shall be regularlv inspected for the 
presence of gas, and if anv influx or accumulation is 
discovered, the Undertakers shall give immediate 
notice to the authority or companv whose gas mains 
are laid in the neighbourhood of the street box. 

(е) Where mains at different pressures pass through the 
same street box they shall be readily distinguishable 
from one another. 

23. The maximum power supplied to any underground 
sub-station or street box shall not, without the consent of 
the Board of Trade, exceed 30 kw. in the case of a sub- 
station or street box containing a single transformer, or 
75 kw. in the case of a sub-station or street box containing 
two or more transformers. 

Consumer's Premises. 
_ 24. The Undertakers shall be responsible for all electric 
lines, fittings, and apparatus belonging to them, or under 
their control, which may be upon a consumer's premises, 
being maintained in a safe condition and in all respects fit 
for supplying energy. 

25. In delivering the energy to а consumer’s terminals 
the Undertakers shall exercise all due precautions so as to 
avoid risk of causing fire on the premises. 

26. A suitable safety fuse or other automatic circuit- 
breaker shall be inserted in each service line within a con- 
sumer's premises as close as possible to the point of entry, 
and contained within a suitable locked or sealed receptacle 
of fireproof construction, except in cases where the service 
line is protected by fuses in a street box; but no fuse or 
automatic circuit-breaker shall be inserted in the inter- 
mediate conductor of a three-wire svstem. 

27. Al service lines and apparatus placed on a con- 
sumer's premises shall be highly insulated and thoroughly 
protected against injury to the insulation or access of 
moisture, and any metal forming part of the electric circuit 
shall not unless efficiently connected with earth be exposed 
so that it can be touched. All electric lines shall be so fixed 
and protected as to prevent the possibility of electrical 
discharge to any adjacent metallic substance. 

28. Where the general supply of energy is a high pressure 
supply, and transforming apparatus is installed on a con- 
sumer’s premises, the whole of the high pressure service 
lines, conductors, and apparatus. inciuding the transforming 
apparatus itself, so far as thev are on the consumer's 
premises, shall be completely enclosed in solid walls, or in 
strong metal casing efficiently connected with earth and 
securely fastened throughout. 

29. The Undertakers shall not connect a consumer's 
wires with their mains unless they are reasonably satisfied 
that the connection would not cause a leakage from those 
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wires or fittings exceeding one ten-thousandth part of the 
maximum supply current to the premises; and where the 
Undertakers decline to make such connection they shall 
serve upon the consumer a notice stating their reasons for 
so declining. 

30. If the Undertakers are reasonably. satisfied, after 
making all proper examination by testing or otherwise, 
that a leakage exists at some part of a consumer's wires or 
fittings of such extent as to be a source of danger, any 
officer of the Undertakers, duly authorised by them in 
writing, or, if the Undertakers so require, an electric 
inspector, may, for the pwrpose of discoverlng whether the 
leakage exists at any part of a circuit within or upon any 
consumer's premises, by notice require the consumer at 
some reasonable time after the service of the notice to permit 
him to inspect and test the wires and fittings belonging to 
the consumer and forming part of the circuit. 

In any case where the Undertakers require the services of 
an electric inspector under this regulation they shall pav 
him the prescribed fee. 

If on any such testing the officer or the electric inspector 
discovers a leakage from the consumer's wires exceeding 
one ten-thousandth part of the maximum supply current to 
the premises, or if the consumer does not give all due 
facilities for inspection and testing, the Undertakers shall 
forthwith discontinue the supply of energy to the premises 
in question, giving immediate notice of the discontinuance 
to the consumer, and shall not recommence the supply until 
they are reasonably satisfied that the leakage has been 
removed. This regulation shall not affect any power con- 
tained in the Order or otherwise enabling the Undertakers 
to discontinue the supply. 

31. If any consumer is dissatisfied with the action of the 
Undertakers in refusing to give, or in discontinuing or in not 
recommencing the supply or energy to his premises, the 
wires and fittings of that consumer shall, on his application 
and on payment of the prescribed fee, be tested for 


_the existence of leakage by an electric inspector. 


| 


This regulation shall be endorsed on every notice given 
under the provisions of either of the two last preceding 
regulations. 

Arc Lighting. 

32. Arc lamps used in any street for public lighting shall 
be so fixed as not to be in any part at a less height than 
10 ft. from the ground. 

33. All arc lamps shall be so guarded as to prevent pieces 
of ignited carbon or broken glass falling from them, and 
shall not be used in situations where there is any danger of 
the presence of explosive dust or gas. 

Connection of Circuits with Earth. 

34. Where the pressure of a supply between the adjacent 
conductors of a three-wire system of mains exceeds 125 
volts, the intermediate conductor shall be connected with 
earth in accordance with the following conditions :— 

(a) The connection with earth of the intermediate con- 
ductor shall be made at one point only on each distinct 
circuit, namely, at the generating station, sub-station, 
or transformer, and the insulation of the cireuit shall 
be efficiently maintained at all other parts. 

(b) The current from the intermediate conductor to aarth 
shall be continuously recorded, and if it at any time, 
exceed one-thousandth part of the maximum supply 
current, steps shall be immediately taken to improve 
the insulation of the system. : . 

Penalties. 

35. If the Undertakers make default in complying with 
any of the preceding regulations, they shall on conviction be 
liable to a penalty not exceeding £10 for every such default, 
and to a daily penalty not exceeding £10. 

The recovery of a penalty under these regulations shall 
not affect the liability of the Undertakers to make com- 
pensation in respect of any damage or injury which may be 
caused by reason of the: default. | 


B.—REGULATIONS FOR ENSURING A PROPER AND 
. SUFFICIENT SUPPLY OF ELECTRICAL ENERGY. 

l. From the time when the Undertakers commence to 
supply energy through any distributing main, they shall 
maintain a supply sufficient for the use of all the consumers 
for the time being entitled to be supplied from that main ; 
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and that supply shall, except so far as the Board of Trade 
mav otherwise from time to time permit, be constantly 
maintained, and in the case of continuous currents, without 
change of polarity. Provided that, for the purposes of 
testing, or for anv other purposes connected with the 
efficient working of the undertaking, the authority by whom 
the electric inspector is appointed may give permission to 
the Undertakers to discontinue the supply at such intervals 
of time and for such periods as that authority may think 
expedient. When the supply is so discontinued, or the 
polarity is changed, notice to all persons likely to be affected 
shall be given of such discontinffince, or change, and of the 
probable duration thereof. | 

9. The svstem of distributing mains shall be separated 
into sections corresponding approximately to the different 
feeders, and these sections shall be interconnected onlv 
through suitable circuit breakers or fuses, arranged so as to 
be easily inspected. 

3. Before commencing to give a supply of energy to any 
consumer, the Undertakers shall declare to that consumer 
the constant pressure at which they propose to supply 
energy at his terminals. The pressure so declared shall be 
‘constantly maintained, subject to a variation not exceeding 
4% above or below the declared pressure, under any con- 
ditions of supply which the consumer is entitled to receive, 
or such other variation as the Board of Trade may from 
time to time allow, and shall not be altered or departed 
from to an extent greater than that variation except by 
consent of the local authority, and upon such terms and 
conditions as the local authority may impose, and after 
public notice has been given during a period of one month, 
in such manner as the local authority may require, of the 
intention of the Undertakers to apply for consent to alter 
the same. If the local authority refuse to consent to an 
alteration or impose any terms or conditions with which 
the Undertakers are dissatisfied, the Undertakers may 
appeal to the Board of Trade, whose decision shall be final. 

. Provided that any regulation in force at the date of these, 
regulations whereby the consent of any consumer (or in 
default thereof the consent of the Board of Trade) was then 
required to a change in the declared constant pressure to 
that consumer's premises shall, notwithstanding anything 
in these regulations, continue of full force and effect in the 
case of any consumer whose consent was then so required, 
and shall apply in that case as 1f it had been expresslv set 
out in these regulations. 

4. Before commencing to give a supplv of energy to any 
consumer, the Undertakers shall declare to that consumer 
the svstem which they propose to adopt, whether alternating 
or continuous current, and, in the case of alternating 
current, the frequency, that is to sav, the number of com- 
plete periods per second at which they propose to supply. 
The system and frequency so declared shall be maintained 
subject, as respects frequency, to a variation not exceeding 
21^, above or below the declared frequency, and shall not 
be altered or departed from except by consent of the local 
authoritv, and upon such terms and conditions as the local 
authority may impose, and after public notice has been 
given during a period of one month, in such manner as the 
local authority may require, of the intention of the Under- 
takers to apply for consent to alter the same. If the local 
authority refuse to consent to an alteration or impose any 
terms or conditions with which the Undertakers ure dis- 
satisfied, the Undertakers may appeal to the Board of 
Trade, whose decision shall be final. 

5. If the Undertakers make default in complying with 
any of these regulations as to supply, they shall, subject 
to the provisions of the Order, be liable on conviction to a 
penalty not exceeding £5 for every such default, and to a 
daily penalty not exceeding £5. 


RAILWAY RATES AND THE ELECTRICAL TRADE. 
BY S. WHETTALL. 


Most manufacturers and traders are directly interested 
in the railway rate question, and, considering the inadequate 
methods available to the public for checking the railway 
accounts, the writer, who was with one of the leading 
railway companies for many years, has gathered together 
& few facts and figures connected with railway rates and 
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accounts. The number of overcharges in railway accounts 
is very large, and the amount which goes annually into the 
coffers of the various railway companies from this source 
would astonish anvone not conversant with the enormous 
turnover of the railwav companies each year. Experience 
has proved to the writer that the amount of the overcharges 
made exceeds 1 ^, of the net receipts for carriage on mer- 
chandise. This is a moderate estimate, considering the 
amount of unclaimed rebates and wrong higher rates 
charged. The matter and information contained herein is 
based on experience gained not only whilst on the railwav, 
but also in commercial practice, во the writer is able to 
show both sides of the question. The matter has been placed 
in as а simple a manner as possible, with the object of 
showing the small trader, as well as the larger manufac- 
turer, the best methods of checking railway rates. There 
is no doubt that traders are in numerous instances paving 
more than they should for railway carriage; owing to (1) 
Lack of knowledge on the part of the railway invoice clerk 
of both the traffic and the classification thereof. (2) Pressure 
of work preventing the railway clerk from taking sufficient 
care so as to avoid making mistakes. (3) Ignorance of 
railway rates and matters on the part of the public. (4) 
Errors made in not consigning properly. It is, perhaps, a 
peculiar thing to sav, but, nevertheless, it is a fact, that 
when a railway company (through its officials) make a 
mistake in the rates thev usuallv err on the side most 
beneficial to themselves. This is caused by their having 
young and inexperienced men, who think that as long as 
thev charge sufficient, 1t will suffice, and, although the rates 
are supposed to be checked, the overcharges are frequently 
passed over bv the checker. A great тапу mistakes are 
made in the weights of the articles, and it 1s surprising to 
notice some of the methods used at many. railway goods 
sheds, as frequently when a package is bulky the weight is 
simply guessed. A moderate estimate of the amount which 
the railway companies obtain in overcharges would be 
£1,000 per week. This, no doubt, appears astounding to 
most people, but it would be no exaggeration to say that 
this is really under the actual figure, as the wavs in which 
the overcharges can occur are so many and so varied that, 
considering the gigantic size of the iron roads, it 18 astonish- 
ing that the public are not overcharged to even a greater 
extent. Asan instance of the prolific number of overcharges 
in railway accounts, the writer was asked a short while ago 
to check a certain firm's railway carriage accounts, when 
overcharges to the extent of £60 were discovered in accounts 
that had already been paid. Cartage rebates for hundreds 
of tons of goods that had never been handled or carted by 
the company had not been claimed or received by the firm. 


It was noticeable that in almost every instance the 
highest possible rate had been charged, although in many 
cases a lower rate was applicable. Whilst the public remain 
in ignorance of the rates and have no private. rate book 
compiled, so long will they have to pay for mistakes made 
by the inadequate and sometimes inexperienced staff 
emploved on the railways. Things are getting cut fine on 
the railways, and the profits are probably not so large as 
they might be; but, at the same time, it must be borne in 
mind that very few of the existing rates would bear in- 
creasing. It would take no stretch of imagination to predict 
there will be considerable friction. ere long between the 
traders and the railway companies with regard to the 
carriage charges, so that it behoves the trader to get as 
much information on the railway rate question as possible. 
Competition between the railway companies has had the 
tendency to lower the rates and of granting better facilities 
to the traders; but the present attitude of the railway 
companies makes it appear that in the near future their 
policy will be to do away with as much competition as 
possible by coming to some mutual arrangement with each 
other, thereby making matters so much the worse for the 
trader. 


A list of some of the goods used in the electrical trade is 
given hereafter, along with the class of rate which the traffic 
is chargeable under, and these particulars will, doubtless, 
be of service to the reader. The traffic carried for the above- 
mentioned trade 1s usually charged for in any of the follow- 
ing classes—C. 1, 2, 3, 4, 5. Class C is the lowest rate 
amongst the above-mentioned six rates. 
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Class 1 is lower than 2, but higher than class C. Rheostats, in cases - EN $3 955 E 
s. 2 * 3 5 - ]. Shrink rings, for generators, iron or steel, whole or in. 
„ 83 4 4 » 2, 2. sections, protected by packing. ig . 11 
» 4 Б 5 п 3. Shrink rings, keys, iron or steel.. A ja . 12 


„ 5 is the highest rate. 
Example: — Classes C 1 2 3 4 5 


Per ton. 17/- 22/- 27/6 31/9 37/1 45/- 
The list mentioned above is :— Class 
Armatures for generators or motors in cases.. em. AT 
Accumulator lead plates (worn out) from electrica 
accumulators ; t C 
Do. in less lots than 2 tons.. А d id 
Accumulators, electric, containing acid, owners’ risk.. 2 
Do. do. dry = T єз 2 
Do. do. wood boxes, lead lined .. 2 
Do. do. lead plates for packed se d 
Acid, sulphuric, diluted, owners’ risk .. xt zz 5 
Do. do. under 3 tons, minimum 5s. per consign- 
ment— Double Т - js .. 4th 
Batteries, electric, containing acid, owners! risk .. 3 
Do. do. Carbon candles or rods packed . 2 
Do. do. carbon plates for, packed 2 
Do. do. dry cells for, packed Е 2 
Do. до. leclanche cells for, in parts, packed 2 
Do. do. magancal and carbon blocks for 1 
Do. do. oxide of copper plates for, packed 3y 
Do. do. porous pots for, packed .. ps bi. 2 
Do. do. zinc (rods, plates, or cylinders), packed.. 1 
Do. do. or battery cells, not containing liquid, 

e. h.p. i T v т ; 3y 
Commutators for generators in case. 3s xu toe 
Electric arc lamps (excluding globe and carbons), 

complete or in parts, in cases or casks 3 

Do. e.o. h. pP. is m id T 4 

Electric cable. Js Ge T m 2 
Do. scrap, cut into short lengths .. ] 
Do. junction boxes, cast iron sa T. S Ce 
Do. terminal boxes, cast iron with brass fittings.. 2y 
Do. in less lots than 2 tons | 1 
Do. wood supports for ] 

Electric controllers, in cases .. um 2” 
Do. insulators, earthenware, packe l 
Do. e.o. h. p. T PE 2 
Do. lamps, incandescent T jd S 4 
Do. light switches, made partlv of earthenware 


and partly of brass .. T T T .. 8 
2 


Do. lighting candles (carbon) zx т 
Do. meters .. js b zi $5 ks ӨТ 
Do. switch boxes, iron Es vx ik . 2 
Do. transformer coils, in cases 50 „ 
Electric underground wireways, iron .. si e Ci 
Electrical indicators, small boxes, containing discs .. 3 
Do. instruments for lighting and power .. ss 4 
Do. do. telephone purposes yx ix — 4 
End plate for generators, iron or steel.. et „йе X 
Field coils for generators, in cases. „ 45 22 
Field pieces and housings for generator iron or steel, 
rough, unfinished .. 25 1 


Field pieces and housings for generators, iron or steel, 


whole or in sections, finished, without windings.. 2 
Field pole, pieces, iron or steel. 2 
Generator parts, e.o. h.p., in cases T 2 
Magnets for generators, iron or steel, rough, unfinished 1 
Magnets for generators, iron or steel, whole or in 

sections, without windings ju ia sv 34 
Magnet limbs, for generators, iron or steel, rough, 

unfinished  .. 2n T" ps - 2s. d 

Do. for ‘generators, iron or steel, whole or in 

sections, finished, without windings .. 2 

Dynamos, 1n cases = T "" - o 2 
Do. eo. h. p. T T T T .. Зу 
Motors as dynamos yd ya E T -— 


NOTES ON THE ABOVE LIST :— 

* Subject to special arrangement when of unusual length, bulk or weight, 
or of exceptional bulk in proportion to weight. . 

f if not properly protected by packing, will only be accepted at Owner's 
Risk, and no reduction is made off the rate. | 

i Iron or Steel list. Any special rate applicable to the Iron and Steel list 
applies to tratlic so marked, and the special rates are usually lower than the 
ordinary class rates, which is a point worth bearing in mind. 

y if an Owner's Risk note is signed, this trattic is carried at 15% less than 
the ordinary class rate, and the trader will sometimes find it favourable for 
the goods to be sent at the Owner's Risk rate, although this is not the case 
when the trattic is particularly fragile. 


Class C rate is applicable to loads of 2 tons and upwards, 
when under 2 tons the traffic is chargeable (when cheaper) 
at actual weight at 1s. 5d. less than class J rate. Class C 
rate is a station to station or not carted rate. The services 
included in the rate are :—Conveyance over the railwav, 
use of railway companies wagons and sheets, use of 
stations, loading and unloading, and practically every ser- 
vice excepting cartage. Classes 1, 2, 3, 4, D are collected and 
delivered rates or carted rates. These latter rates include 
al the charges mentioned for Class C and the charge for 
cartage in addition. Should the trader perform any of the 
services mentioned above as being included in the -rate 
charge the trader should claim for à rebate or allowance for 


same. Some of the places where overcharges frequently 
occur are :— 


(1) By charging traffic in lots 3 cwts. or under, in more 
than one lot from the same sender to the same consignee 
Separately instead of lumping all the lots together. Ву 
charging separately the railway company obtain the benefit 
of the small scale under which they are empowered to make 
an additional charge from *: up to ls. 6d. to the tonnage 
charge; the amount varies according to the price of the 
rate. | 

(2) Overcharges in weight owing to the carelessness on 
the part of the railway officials. | 

(3) Charging wrong higher rates through placing incorrect 
interpretation on classification of the goods. When a railway 
clerk is not certain about the class under which a particular 
article is classified, he usually charges the higher rate; 
then, if the trader complains about the rate, a refund is 
made. But, supposing an undercharge is made by charging 
a lower rate, and frequently it happens that the trader 
declines to pay the undercharge, the onus thus falls- upon 
the railway clerk, hence the reason for always charging 
sufficient in the first case. | | 

(4) Charging class rates when there are special and lower 
rates in operation. 

(5) Not making allowance for the difference in the ter- 
minal charges when traffic is under the minimum load, and 
it is thus chargeable at a higher class of rate at the actual 
weight. 

(6) Not making any reduction when traffic is sent at 
owners’ risk, and there is a reduced rate for the traffic so 
consigned. — - | 

(7) Charging both the sender and the consignee with the 
carriage owing to the railway invoice having gone astray or 
a mistake being made by the railway people. | 

(8) Empties are often charged at a higher mileage than 
18 correct. | | 

(9) Should goods not be fully described оп the consign- 
ment notes they are charged by the railway companies at 
Class 5, which is the highest rate, and in innumerable 
instances the traffic should be charged at a much lower rate. 


TELEPHONE EXTENSIONS IN THE TRANSVAAL. 


The Imperial Trade Correspondent at Durban (Mr. A. D. C. 
Agnew) has, says the Board of T'rade Journal, forwarded an extract 
from the Natal Mercury, which statea that further extensions 
and improvements of the Transvaal telephone and telegraph 
Services are in hand. Every town not yet linked up with the 
telephone system is to be brought into it, and the main trunk 
linea are to be carried to every point where the railway lines 
cross the border, with a view of preparing the way for the 
ultimate extension to the coastal ports and Bulawayo. It is 
regarded as certain that the Union Government will find tele- 
phonic communication between Cape Town and Pretoria abso- 
lutely essential under the proposed arrangement by which 
Parliament will meet at a place so far removed from the adminis- 
trative centre. The scheme contemplates connections with farm- 
houses, and the establishment of call offices at convenient 
centres in rural districts. It is estimated that the coast extensions 
detinitely undertaken will cost £250,000. 


A receiving order has beea made in the case of Herbert Shuttle- 
worth, Cross-court, Briggate, Leeds, electrical engineer. 
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ASSISTED [ELECTRIC GENERATING PLANTS. 


[This article, which appeared in the Manchester Guardian, is one 
of considerable importance to the electrical industry, and 
is commented on fully in our leading article.] 

The purpose of this article is to outline a scheme under which 
the electric power of, say, a factory may be derived in part from 
its own generating plant and partly from an outside source such 
as а public supply. This arrangement is particularly suitable for 
adoption where the home generating plant is driven by gas 
engines, but it is also applicable where steam engines are employed. 
It is well known that the cost of electric energy is very larzely 
dependent upon the load factor of the generating plant, that is, 
upon the ratio of its actual to its maximum possible total output 
for a year. The object of the assisted electric supply scheme is 
to raise the load factor of the home generating plant by running 
it at approximately full load during working hours, the peak 
loads being carried by means of current from the outside supply. 
This would involve a very irregular demand on the public supply 
from the individual consumer, and in part this irregularity and 
the poor (individual) load factor that it denotes would unfavour- 
ably influence the central generating station. Where, however, a 
number of assisted plants were connected to the public supply, 
the irregularities of their demands would overlap and to a large 
extent eliminate any detrimental influence. 

The load factor of a generating plant affects the cost of power 
in three ways. The higher the load factor the less are the capital 
charges per unit or per h.p. hour, the less are the attendance 
and repair charges per unit, and the smaller is the fuel con- 
sumption per unit. The proportional effect of the first two of 
these charges is pretty much the same whether steam, gas, or 
oil engines supply the motive power, but the last—fuel con- 
sumption—is less influenced in a steam plant than with the 
other two. Some engineers, reasoning from central station 
theory, may be inclined to think that the reverse is true, and 
that it is in the steam station that the fuel consumption is most 
influenced by the load factor. Whether or not this relation 
would hold in the case of central stations we need not argue 
here, for in any case the conditions are different. In the central 
station there are a number of generating sets, and the engineer 
in charge varies the number in operation, so that each is running 
at nearly full load, and therefore at nearly maximum economy. 
On the other hand, the stand-by losses due to banked fires, 
leakage, and radiation are more serious in steam than in gas 
plants. Hence it is arguable that a low-load factor is especially 
detrimental to the economy of a central station steam plant. 
But in the case of a small factory plant it is seldom possible to 
adjust the number of engines in use to suit the fluctuations in 
load, and the average load is, therefore, considerably below full 
load. In the case of gis and oil engines this means a much 
greater falling off in economy than with a steam engine, and, 
further, there being no stand-by plant, the advantage to the gas 
engine. from this cause does not appear. For instance, suppose 
that the average load is 50 b.h.p. and the maximum 80 b.h.p., 
the gas engine must then be capable of supplying continuously 
85 b. h. p., so that its average load would only! be 59°% of its 
rated full load, and its gas consumption per h.p. would be about 
200% greater than at full-rated load. On the other hand, 85 b. h. p. 
could be carried by a steam engine of which the normal full load 
was not more than 60 to 65 b.h.p., provided an expansion valve 
was fitted to vary the cut-off. The steam engine would then take 
the average load at its lowest steam consumption per h.p., and 
even if a throttle valve was emp'oyed, the extra steam con- 
sumption would only be 120%. It is not proposed here to com- 
pare the value of steam and gas plants for factory driving, but 
only to point out that an assisted supply is particularly desirable 
when gas engines are used. Another argument with the same 
lesson is the fact that the large gas engine on a small load is 
not only uneconomical of fuel, but also of capital outlay. Since 
it has no overload capacity, it must always be bought on the 
basis of the maximum and not of the average load. ‘Thus in the 
case stated above, the size of the gas plant could be reduced 
from 85 to 55 b.h.p. and its price cut down by about 25%. 
Even in the case of the steam engine, there would be a reduction 
in the capital outlay of from 10 to 209, according to conditions. 

On the technical side there is no great difficulty in satisfactorily 
arranging an assisted supply. Where the load at the factory 
changed only slowly, hand regulation of the factory generator 
would be sufficient. This would almost always be the case in 
large factories. Where necessary, however, the proper apportion- 
ment of the load could be made automatic. For instance, an 
automatic reversible booster could be placed in series with the 
external supply. just as is at present done with buffer batteries 
on traction systems. With this arrangement power would some- 
times be delivered from the factory to the outside supply system, 
but the meter would, of course, register the net inputs. Another 
method would be to place the switch on the outside supply under 
the control of the current from the factory generator, so that the 
public supply was automatically.switched on as the factory load 
approached the full load of its own generating plant. Once the 
outside supply had been switched on some device for maintain- 
Ing approximately full load on the factory plant would be neces- 
sary. A booster could be used or, perhaps more simply, an auto- 
matic switch regulating the voltage on the factory generator, so 


as to maintain an approximately full-load current, the switch 
beinggbrought into operation by the closing of the outside supply 
switch, and being governed by the factory generator current. 
In any case no great difficulty should be experienced in devising 
satisfactory regulating devices, 

It is, perhaps, hardly to be expected that central station 
engincers will welcome a scheme which appears to be devised to 
restrict their motor load ; their great aim in life being to increase 
this class of load. However, it is not at all certain that an assisted 
supply would not add to, rather than reduce the consumption 
of current for power purposes ; although it may be admitted that 
the load on the power station would not be quite so steady 
except in the case of large supply systems. One of the most 
important considerations with a factory owner or tenant is 
capital outlay. It is quite certain that many such instal electric 
motors in the first instance in order to avoid the heavier capital 
outlay which would be required if steam or gas engines were to 
be employed. and it is equally certain that many factory owners 
are influenced in their decision not to adopt the electric drive 
and take current from an outside supply because of the cost of 
scrapping existing engines, boilers, and producers. Hence when 
it becomes necessary to extend their power plant, they are hkely 
to extend it along existing lines. If, however, they are offered a 
satisfactory assistant supply, they are likely to consider it 
favourably. At present, when a manufacturer takes current 
from an outside supply as well as generates his own, he has to 
kecp the two systems separate, and so loses the advantages of 
an assisted supply outlined above. Consequently the outaide 
supply does not appear to him in its most attractive light, and 
it stands correspondingly less chance of favourable consideration. 
An assistant supply should be an integral part of the whole 
power supply. and, therefore, capable of indefinite expansion 
until it absorbs the whole system. This, indeed, is what would 
be most likely to happen in practice. As the existing plant 
became too small, or worn out, or inconvenient, the factory 
owner would be strongly tempted to throw more and more load 
upon the outside supply until tinally the conversion would be 
complete. Indeed, the assistant supply promises to be the thin 
end of the wedge which central station engineers are so desirous 
of inserting into the power plants of existing factories. 


ELECTRIFICATION OF AUSTRALIAN RAILWAYS. 

The suggestion for electrifying the Melbourne suburban 
railway system, as recommended by Mr. Charles H. Merz in a 
special report to the Victorian Government, has not been favour- 
ably received by the Victorian Railway Commissioners. The 
magnificent success achieved by the conversion of the Sydney 
suburban system, writes a Financial Times correspondent, 
refutes the Victorian Commissioner's arguments that electrifi- 
cation would not pay in Melbourne. At June 30, 1908, the 
New South Wales State Tramways had cost £3,288,500, and 
they showed a net gain of £71,500, after paying all working 
expenses and interest on capital. The steam lines, with a total 
length of 43] miles, belonging to the State, are run at a net. loss 
of £3,100 a year. The New South Wales Railway Commissioners 
announce that they mean to electrify all their steam lines at an 
early date. During the past nine yeara. since the inception of 
electrification, the length of line has increased about 80 per cent. 
at an outlay of double the original capital, and three times the 
original number of passengers are carried. The interest return on 
the capital invested has risen from 4 to nearly 6 per cent. The 
total length of single track operated by electricity is 146 miles. 
The substitution of electric power for steam has been successful 
in every respect and the most important result of the change 
is not seen in the figures—namely, the extension and develop- 
ment of the city of Greater Sydney. The fares are charged on 
penny sections, about 1} miles each, and workers can live a 
long way from their work, in better houses with more land. 
amid fresher air. The Sydney railway authorities contemplate 
a complete metropolitan scheme of underground electric traction, 
designed to help the future development of the city. With the 
Sydney example staring them in the face, it is extraordinary 
the Victorian Railway Commissioners should object to electriti- 
cation. Unfortunately they are all three steam railroad men. 
with no knowledge of electric traction, so the expansion of the 
great City of Melbourne and the convenience of its citizens 
must await the advent of more modern railway experts. 


NEW CATALOGUES. 

Mr. James Ferguson, of Pollock-street, Pollokshaws. Glasgow, 
has issued a price list of his electrical switch gear, complete 
switchboards, etc. 

" Trinidad Lake Asphalt " is the title of an attractive little 
pamphlet just issued, dealing with the Trinidad Lake- Asphalt 
industry and its product. | 

Messrs. Haslam & Schontheil, Cardiff, have issued а new 
catalogue of electric light, cast iron, water-tight fittings, ete 
for collieries, factories, mills, ships, railways, and general lighting. 

Messrs. Siemens Bros, & Co., Ltd., have issued the August 
supplement to their catalogue No. 509, describing ignition coils 
for use with dry cell batteries, and, in particular, with their 
own Siemens-Obach dry cells. ү 
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CORROSION OF METAL STRUCTURES BY 


ELECTROLYSIS 
BY A. A. KNUDSON, E.E.* 

On the subject of the corrosion of the bottom of oil 
tanks and of other structures by electricity, a case of most 
pronounced corrosion has recently come to the author's 
notice, and this, it seems plain, comes squarely under the 
head of electro-chemistrv. The case in question is the 
destructive effects found upon the bottom of oilitanks. 
Three such tanks have been examined and form the prin- 
cipal subject of this paper. Two of these are located in 
the gas works of an eastern city and one in the Standard Oil 
Works of another city. Discussing first the two tanks at 
the gasworks, these tanks which are located on the end of 
a dock are enclosed within a concrete wall, with concrete 
foundations; this presumably to prevent oil flowing into 
the harbour in case of leaks or fire. Both of these tanks 
were discovered to be leaking. The oil was run off and 
sediment of a consistency soap of soap removed. The 
numerous pittings and holes in the bottoms suggested to 
the men at first, electrolysis due to railway currents, as 
it was known such currents were flowing through the 
works. When the writer was called to examine, the first 
discovery made was the pittings originated at the interior 
of both tanks, the larger part of such pittings on the inside 
floor, and tapering downward, many of them terminating 
in holes through the iron. These holes ranged in size from 
} in. in diameter to more than 1 in. in several cases. 

These two tanks have been in service seven years. As 
they were much needed for storing oil, temporary repairs 
have been made by filing the pittings and holes with 
litharge and red lead, but it is probable that new bottoms 
will soon be placed in them. Samples of water obtained 
from the bottom of two of the gas company's tanks have 
been analyzed, the certificate stating that one contained 
1-6%, mineral residue, mostly salts of soda, and the other 
1-3%, and that both solutions react alkaline. Tests have 
been made to ascertain the electrical conditions due with 
stray railway currents, as possible corrosion from this 
source, it is thought, might be going on at the underside 
of these bottoms. Railway currents have been discovered 
passing through the gas company's yard, mostly going 
through and leaving the ends of the power-house suction 
pipes placed in the river. One of these suction pipes, a 
20 in. cast-iron, entered the river quite near these oil 
tanks. Current flow on this pipe was found passing to the 
river, ranging from 1 to 4 amps. maximum. The strainers 
at the end of this pipe have twice been destroyed by 
electroylsis. The voltmeter readings between tanks and 
river were taken several times during the past year. The 
tanks have always been found positive to the river. Tests 
for current flow on the 6 in. pipe connecting with the two 
tanks have also been made several times during the past 
year, but in no case has a flow been detected. There being 
no other pipes connecting with the tanks, it was con- 
cluded that no current was leaving them, notwithstanding 
1 voltmeter indications. It is a question of the indications 
of feeble thermo. electricity play any part in the corrosion 
discovered, but it is mentioned as an item for possible 
discussion. 

The pittings and holes found in the tank at the Standard 
Oil Works were very similar to those discovered in the 
other two. In this tank the roof supports were of steel, of 
the umbrella pattern. A second pipe, called a swing pipe, is 
used for drawing off the oil. It has a loose joint at the base, 
and a chain attached at the far end, the pipe being about 
20 ft. long; the other end of the chain passed through an 
opening in the roof. The end of the pipe is thus lowered 
to take the oil from near the surface. When the writer 
visited this tank, it was cleaned out and one of the side 
plates removed preparatory to placing in it a new bottom, 
the former one being so badly corroded it was deemed 
unfit for further use. This tank had been in use 13 years. 
The interior sides of all three of these tanks were carefully 
examined, and no sign of corrosion of any kind could be 
found. 

After calling attention to the great danger of explosion 
and fire in oil tanks from lightning by the pressure of 
the chain on the swing pipe, he says that in this case of 


* Abstract of paper read before American klectro-Chemical Society. 
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such pronounced corrosion of oil tanks, these must of 
necessity be definite and pronounced cause. It is well 
known that crude oils contain more or less sulphur. In 
the purifying process we find it customary to subject 
such oils to treatment with sulphuric acid, and. after that, 
to caustic soda. The oil is then, after each treatment, 
washed with water. It is reasonable to suppose that traces 
of acid or alkali remain with the oil when shipped away. 
When oil is shipped by steamers or lighters on the gea 
coast, which is often the case, there is more or less leakage 
through the roofs of the tanks. This layer of water whigh 
rests upon the bottom of oil tanks contains electrolytes, 
which are the products of the chemicals referred to, and 
are distributed over the surface of the iron bottom. Either 
through impurities of the iron, or from other causes, 
potential differences obtain, in other words, innumerable 
small galvanic couples are originated, which, when started, 
carry on the work of destruction. | О. 

Discussing remedies, the writer says: —“ The use of 
bichromate solution as a protective mcasure for, corrosion 
of iron has been strongly recommended by Dr. Cushman 
in his papers and letters, and to myself at а personal 
interview. His opinions are, it is well known, based upon 
the results of carefully conducted experiments and, we 
believe worthy of the most favourable consideration.. If 
this method is applied to oil tanks, we think it should. be 
sent into the tanks from the same intakes as the oil, as in 
such case the remedy would be distributed where most 
damage occurs. In one instance, as a protection from 
corrosion, it was proposed by the manager of an oil works 
to place a luyer of concrete upon the floor of tanks. We 
expressed doubts of this method being effective protection, 
in view of former experiments by the writer on corrosion 
of iron in concrete. Owing to the well known absorption 
qualities of concrete, water containing electrolytes would 
naturally pass through it to the iron bottom, probably 
causing the concrete to crack at points where electrolytic 
action takes place. Attempts have been made by some 
to prevent the absorption properties of concrete by in- 
corporating with it certain waterproof materials, but we 
have no data to present at this time of the efficiency or 
otherwise of concrete so treated." 

Referring to the Rochester steel conduit, Mr. Richard 
H. Gaines has given an interesting account of the cor- 
rosion of this water main in a paper before this society, 
at the Albany Meeting, April 30, 1908. We are inclined 
to believe with those who took part in the discussion that 
the author's conclusions should not be accepted as final, 
where he states: The corrosion of the Rochester steel 
conduit was caused by electrolysis, the current for which 
resulted from chemical processes between water solution in 
the soil and the metal." 

The deposition of both iron and lead has often been 
found by the writer upon pebbles, stones and soils adjacent 
to pipes which were undergoing electrolysis.. While it is 
appreciated that electro deposition of iron is difficult under 
the most favourable instances, the samples, submitted for 
the inspection of the Society, are shown as a suggestion 
that there may be something in the process of under- 
ground electrolysis not fully understood. Finally, it would 
seem, as Prof. Ganz has stated, that co-operation in im- 
portant cases between the stray current specialists and 
the electro-chemist would be desirable, and to that end 
we have brought this case of oil tank corrosion, as well as 
other matters, before this society for discussion, believing 
they are of the widest importance, and particularly refer 
to electro-chemistry. 


ELECTRICAL ENTERPRISE IN JAPAN.. 


There is likely to be a good opening for British electrical 
manufacturera in Japan in the near future. Until recently, an 
American firm had practically a monopoly for machinery, 
equipment, etc., in the Osaka district, but latterly British and 
German firms have secured contracts. .With the opening up of 
electric railways and the extension of various electric light 
companies it is probable, writes the British Vice-Consul at 
Osaka, that large quantities of electrical machinery, etc., will be 
required during the next few years. lt is impossible for manu- 
facturera to secure contracts for machinery, etc., unless they 
have an experienced representative on the spot, as a knowledge 
of local and personal considerations and the methods of tendering, 
is absolutely essential. | PT 
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ELECTRICAL PROPULSION FOR SHIPS. 
Interview with Mr. W. P. Durtnall, M.I.Mar.E. 


* The marine engineering industry is on the eve of an 
awakening"such as has never before been recorded," pre- 
dicted Mr. W. P. Durtnall, M. I. Mar. E., M. I. Auto. E., in an 
interview on the problems of electrical power transmission 
on ships. A representative of the ELECTRICAL ENGINEER 
found Mr. Durtnall, who is a pioneer in this matter, busily 
engaged at his offices in Bush-lane, Cannon-street, London, 
E. C., drafting a scheme for a 2,500 cargo boat, to be fitted 
with his Paragon " electrical power transmission for main 
marine propulsion. The plans are now practically com- 
pleted, and the machinery will be constructed by a first- 
class firm in this country. 

The whole secret of this latest development in electrical 
engineering, from the marine standpoint, he declared, lies 
in the production of modern efficient and light-weight prime- 
movers, sich as steam turbines and internal.combustion 
engines and their suggested application for main marine 
propulsion. Although he has been working on this subject 
now for eight years, it is only during the last two years that 
marine and electrical engineers have really given it serious 
consideration. It was an unfortunate fact concerning 
marine engineers that, though willng in many cases to 
grasp at every increase in efficiency, their knowledge of the 
possibilities of modern heavy electrical engineering was, up 
to quite recently, very limited. On the other hand, elec- 
trical engineers had not put that energy which was abso- 
lutely necessary into the research and ultimate development 
of this tremendous undertaking. Moreover, he was of 
opinion that the principals of large engineering concerns 
might have compelled their technical staffs to approach the 
subject with more earnestness than that which was for 
many years generally exhibited. The question of the 
electrical propulsion of an ocean liner, even up to three 
years ago, was looked upon as an impossibility, if not an 
amusing idea, and the majority of the electrical engineers 
meekly accepted the verdict of the pessimists. The ultimate 
result was that, instead of this vast field being now in active 
operation, real advance had been delayed. 

But Mr. Durtnall cherishes great hopes of development 
in the near future. He has staked both reputation and time 
in investigating the possibilities of this progressive move by 
travelling under seagoing conditions, watching minutely 
the published tests of turbine and reciprocating engine 
boats, and simultaneously working on a similar problem of 
electrical power transmission for automobile and ordinary 
road traction purposes. 

* My experiments,” he asserted, “ have proved conclu- 
sively that electrical power transmission for marine pro- 
pulsion is not only possible, but, from the shipowners point 
of view, inevitable. In the coming decade superheated 
steam must be used in small diameter high-speed steam 
turbines in conjunction with electrical power transmission 
to slow and, therefore, efficient propellors, which will bring 
about such low coal consumption per ton of displacement 
per mile at given vessel speeds that no shipping firm will 
be able to subsist without it. During the progress of mv 
experimental and research work, I was naturally drawn to 
the possible uses of continuous current apparatus. But, on 
carefully studying the mechanics and other characteristics 
of the marine propellor under various working conditions, 
I found it was impossible to use any sort of electric motor 
for the final drive that embodied the use of commutation. 
I have, therefore, devoted considerable time and attention 
to bringing out a system by means of which, I claim, the 
simplest and strongest of electric motors may be used for 
these purposes." 


The view is held by Mr. Durtnall that the “ squirrel | 


cage" polyphase current induction motor, when supplied 
with current at periodicity which is equal to its top-speed, 
is unsuitable owing to the small starting torque that would 
be developed. In his Paragon " power electrical trans- 
mission system polyphase alternating current is generated 
and utilised at variably periodicity. For starting very large 
motors without the use of resistances—consequently 
avoiding great electrical losses—current 1s supplied to the 
motors at extraordinary low periodicity, thereby also por- 
viding means of efficient variable speed being given in 
either direction to the propellor. According to the propellor 
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speed required the periodicity from these most interesting 
generators is selected. Thus, from the electrical standpoint, 
he claims that it is a combination capable of developing the 
maximum of efficiency. | 

Discussing some of the objections to the new idea, Mr. 
Durtnall pointed out that in reference to weight it must be 
remembered that steam power required per h.p. delivered 
to the propellor is less, and, therefore, the total weight of 
the stokehold equipment, together with the pumping and 
auxiliary pipes. etc., is reduced. The introduction of small 
light-weight high-speed turbines and the shorter length of 
propellor shaft must all go towards reducing the total weight 
of the steam plant and propellor machinery, as compared 
with the ordinary reciprocating engine or steam turbine 
fitted vessel. Taking, for example, the case of a cargo boat 
of 1,250 i. h. p., the reduction of weight would be about 16 %, 
while for a 10,000 h.p. Atlantic liner there would be a 
reduction of 22%. The larger the installation, the greater 
would be the reduction in weight. 

* And what do you think of the difficulty raised as to 
breakdown of insulation?“ asked the interviewer. 

“It seems to me," Mr. Durtnall replied, * the fears are 
more imaginary than real, as the voltages that will be used 
are extremely low. In the case of the cargo boat referred to, 
the voltage between phase would be 250, and in the case of 
the liner only 400. It must be remembered that the distance 
the power has to be transmitted is comparatively small." 

Next Mr. Durtnall's attention. was directed to the ob- 
jection on the ground that electric motors cannot be built 
small enough in diameter for installation in the after lines 
of a vessel. 

“This is an absolutely mistaken idea," he insisted. 
“My squirrel cage induction motors with single stator 
windings can be constructed with very high efficiency with 
the minimum of diameter and heating effect. Owing to 
supplying the motor direct with current at a periodicity 
which is suitable for the speed, low speed may be obtained 
without excessive heating and consequent loss of energy.” 
He went on to observe that few of the critics have so far 
realised that, quite apart from statements generally made, 
one of the principal obstacles which he had had to cvercome 
was the disposal of the heat from both generators and 
motors. The control of the very large motors by his system, 
he held, was the acme of simplicity, and might be directed 
at the engine room or by remote control from the fiying 
bridge. In his opinion the auxiliary of a large steamer will 
have to be so constructed as to be supplied from separate 
auxiliary generating plant. It must be remembered that, 
in the case of sudden reversal becoming necessary, great 
confusion would arise if the excitation of the main genera- 
tors were taken off with a view to changing connections 
under no-voltage conditions, which he advocated, for 
reverse. There are other and extensive problems that have 
had to be overcome, but my statement of application is on 
the assumption of the use of high speed steam turbines. 
There is another prime mover which is now making very 
rapid strides to the front, viz., the high speed internal 
combustion engine, with its extreme light weight and high 
thermal efficiency. Investigation proved to him that it is 
almost an impossibility, owing to the thermo dynamic 
principles involved, to make a satisfactory reversing gas 
engine for main marine propulsion. 

Finally, Mr. Durtnall mentioned that he is receiving 
important and extensive inquiries for his system 1n this 
connection for irreversible suction gas and oil engines, 
which have come about after very close and minute investi- 
gation by the internal combustion engine manufacturers 
concerned. Before leaving, our representative had the 
pleasure of perusing a number of letters from naval engi- 
neers of high rank, and marine engineers, and manufacturers 
in different parts of the world, inquiring into the merits of 
the system, the success of which Mr. Durtnall is absolutely 
confident. 


The works of Messrs. Ferranti, Ltd., Hollinwood, Lancashire. 
will be closed for the annual district holidays as follow :— 
Switch department, August 28 to September 4 inclusive ; meter 
department, August 28 to August 31 inclusive. The offices will 
be open as usual. 
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DUAL SERVICE IN FACTORIES. 


We welcome the appearance in the columns of our con- 
temporary, the Manchester Guardian, of a most suggestive 
article on assisted electric generating plant for factories, 
because discussion is wholesome and anything that helps to 
break down the timidity of manufacturers is useful. It is 
true enough that the cost of electrical energy is chiefly 
determined by the load factor of the generating plant, and 
this, no doubt, does act as a deterrent to men whose require- 
ments of power has a wide range between the minimum and 
maximum. They, not unnaturally, hesitate to lay down 
plant probably considerably in excess of their average needs 
in order to provide for the necessary high pressure require- 
ments, for this means a certain amount of idle capital and 
almost inevitably a swollen wages bill. Even if these 
drawbacks do apply to steam generation, the fact remains 
that the boiler and engine are in possession of the field, and 
manufacturers are accustomed to provide for a maximum 
far removed from their minimum calls; but when it is a 
question of adopting a new system, then the drawbacks, 
emphasised by disproportionate capita] expenditure, gives 
them pause. Now, the suggestion of our contemporary is 
that the manufacturer should lay down plant not calculated 
on his maximum requirements, but his average, or even his 
minimum use. In this way he would find constant work for 
his plant and power generating staff. There would be no 
power machinery lying idle upon which interest has to be 
charged. Thus the first cost would be comparatively light 
and the cost of energy much reduced. These are, indeed, 
substantial inducements to a manufacturer to study the 
question. As for the extra power required, this could be 
obtained from central stations, being paid for, of course, as 
used. At the present, we may observe, many power users 
are employing both electricity and steam, the former 
generally being treated as an auxiliary for running par- 
ticular machines. Such users are often enough substantial 
customers of central stations, though а goodly percentago 
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of them generate their own power. But what our contem- 
porary contemplates is the adherence of large manufac- 
turers to the assisted generating plant system. Now, this 
would entail an uncertain, but often recurring, heavy call 
upon central stations, and might add enormously to the 
difficulties of the engineers. It is argued that where a 
considerable number of assisted plants were connected with 
a central station, the irregularities of demand would 
compensate one another. This is true enough in populous, 
busy manufacturing districts, especially if there was a 
diversity in the nature of local activities, for then the law 
of averages would set matters right. Even so, the engineer 
and the business manager would have to contend with the 
difficulties of supplying a number of customers with com- 
paratively small amounts of power, instead of a few with 
large amounts, thereby multiplying the possibillty of 
troubles of one kind or another. Therefore, it is scarcely 
likely that energy, could be supplied at the lowest rate 
(remunerative both to producer and user), to those who 
only required assistance, rather than constant and entire 
supply. Tt is probable, however, that even if the lowest 
possible rate was not charged, the system would prove 
economical to the user. While the central station engineer 
would prefer to supply a manufacturer with all the electric 
energy he requires, it must be borne in mind that at present 
the majority of large users who are bold enough to adopt 
electricity go in for their own generating plant, and pass the 
central station by. If, on the other hand, manufacturers 
could be induced to lay down plant for their minimum 
needs, it may well be that, as the Guardian says, the 
assistant supply would provide “ the thin end of the wedge 
which central station engineers are so desirous of inserting 
into the power plants of existing factories.” There is sound 
argument im this, and it would be well to find means to 
meet the suggestion, by entering into the particular needs 
of any manufacturer, and by placing cost of energy as low 
as is compatible with fair profit, to induce as many factory 
owners as possible to adopt this first stage. After all, it is 
good policy to increase the number of day users, and even 
if the central station engineer feels that he is only securing 
a temporary customer—a man who once having experienced 
the advantages of electricity is hkely to extend his own 
plant as soon as he has gained the requisite knowledge— 
still, in the long run, matters would adjust themselves. 
Moreover, the basis of supply would steadily broaden, and 
while to-day and to-morrow the assisted manufacturers 
would chiefly be men in a big way of business, the day after 
to-morrow it would be the turn of the multitude of small 
users of power, and they (like the users of the night load). 
would give that desirable high total which would bring 
about that approximate equality between night and day 
load which is the ambition of all central station engineers 


to secure. 


OVERHEAD WIRES IN THE CITY OF LONDON. 


Mr. Frank Sumner, M.Inst. C.E., the City Engineer, in his 
annual report just issued, gives a summary of the various over- 
head wires in his district, and their condition. 

It appears that since the year 1899, when the Corporation 
took in hand the work of supervision, a total of about 25 miles 
of derelict wires have been removed by the Inspector of Over- 
head Wires. During last year there were 5 broken derelict or 
unidentified wires removed by the Corporation, of a total length 
of 276 yards, together with their insulators and attachments. 
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In addition, where identification was possible, a large number 
of disused wires and attachments were taken down by the 
companies and owners, at their expense, upon notification by 
the Corporation ; the total length taken down being 4 miles 
358 yards, the result of 184 notifications. All owners of overhead 
wires are required to identify them by having a perforated zinc 
label of approved pattern attached to each fixing. The numbers 
or identification marks are registered, and the system has proved 
of great advantage. Опе of the results of inspections on the 
roofs is, that large numbers of wires have been found to have 
been erected in the City without any notice at all having been 
given; and it is only due to very careful supervision that new 
lines are detected. This will be readily understood when regard 
is had to the enormous number of overhead wires now fixed in 
the City, which continue to increase, and during the year the 
number of private owners of lines were 137, and the number of 
companies increased to 23. Both have considerably added to 
their number of spans during the last twelve months, and these 
now total about 733.828 spans crossing public thoroughfares, 
as compared with 733,200 last усаг, and 260,000 in 1899. There 
has been a net increase of about 755} miles of National Telephone 
Co.'s wires, whilst other companies and private owners have 
added about 22 miles to their lines. 

The tendency of the National Telephone Co. is to take down 
their “ open wires and small cables, and substitute for them 
heavy cables; the larger and more recent contain a8 many as 
400 wires, the number of wires thus increasing in a greater ratio 
than the spans. 

The number of owners of overhead wires increased from 9 
companies and 64 private owners in 1901, to 23 and 137 re- 
spectively in 1908. 

Although the Exchange Telephone Systems of the Telephone 
Co. and the Post Office have been greatly extended, there is a 
continued addition in the number of private“ direct " lines. 
The necessity of an immediate connection for business purposes 
is one cause of this inerease, and there is nothing to prevent such 
lines being erected by firms having premises in more than one 
part of the City, or between one or more ditferent firms, subject 
to license from H.M. Postmaster-General. 

The number of defects notified during 1904 was 790, and 
increased to 5,602 in 1908. Owing to the acids formed in the 
smoky City atmosphere, the corrosion of exposed metal proceeds 
far more rapidly than is generally supposed, and the galvanising 
applied ах a protection to pole-stays and cable suspending wires 
does not last long. 

During the year several long spans of wires and cables con- 
travening the bye-laws, which prohibits а span of more than 
115 yards, have been removed, as have also a large number of 
cables crossing the roofs belonging to various companies that 
infringed the bye-laws by being less than 6 ft. in height above 
the roofs of the buildings. On the roofs of the buildings in the 
neighbourhood of the Stock Exchange being inspected, un- 
marked wires were found leading into stock brokers offices 
which, on being followed up, were found to have been put in 
hy a company owning a new instrument, being a writing machine 
and a telephone combined, called the " Tele-writer.” Although 
a number of these instruments had been installed in various 
offices, it was found that the company were able to make use 
of the General Post Office underground cables and the National 
Telephone Co.’s lines for the purpose of their connections, only 
one such private line being now in existence in the Citv. The 
Amalgamated Radio-Telegraph Co., Ltd., of Salisbury House, 
London Wall, in the month of May, for the purpose of inter- 
cepting their wireless messages, suspended a line across Finsbury 
Circus from the highest part of the roof of Salisbury House to 
the top of the flag post of the“ River Plate House " opposite, 
at a great height above the garden. This wire was put up by 
the company for experimental purposes only, and remained for 
about seven months, and has now been removed. 


CENTRAL LONDON RAILWAY EXTENSION. | 
Royal Assent has been given to the Bill of the Central London 


Ы 


Railway to extend the line from the Bank to Liverpool-street. 
Station with a connection to Broad-street Station, and to con: 
struct subways. It is the intention of the directors to proceed with 
the scheme with all possible speed. Plans have already been 
prepared, and tenders will shortly be invited for the work. 
The length of the tunnel will be three furlongs six chains. The 
Bill includes authority to raise £330,000 additional capital, 
which carries with it borrowing powers to the extent of £110,000. 
It also permits the company to raise any unissued portion of 
capital already authorised as ordinary or preference, and to pay 
interest up to 4 per cent. (£10,000 in the aggregate) out of capital 
during construction. The scheme includes à new subway at the 
Bank, and it is also intended to construct a moving staircase to 
connect the platform at the British Museum Station of the 
Central London with that at the Holborn Station of the 
Piccadilly Tube. 


The London & Provincial Electric Bioscope Theatres, Ltd.. 
have decided that the company be wound up. H. Speer, 29s, 
Western-road, Brighton, liguidator, 
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HYDRO-ELECTRIC DEVELOPMENT IN QUARRYING. 


COLORADO YULE MARBLE CO. 
Says Mr. ©. S. Stone, a B.S. in electrical engineering, 
connected with the Colorado Yule Marble Co., Marble, 
Colorado, in giving a description of that enterprise :— 


In the northern part of Gunnison County, Colorado, its 
snow-capped peaks towering 13,000 ft. above sea-level, 
stands White House Mountain. On its steep and oft- 
times precipitous slope are vast deposits of marble ; literally 
a mountain of snow-white marble. Here are the quarries of 
the Colorado Yule Marble Co., 9,000 ft. above the level of 
the sea. He quotes from an address given by the President 
of the company, Col. Channing F. Meck, to the effect that 
the company have over a billion and a half cubic ft. of 
white marble. 


“ This vast quantity is so exposed that vou can measure 
it with a rule. We have opened the quarry and have on the 
fuce of the cliff, which is exposed for a mile in length, a 
quarry 240 ft. long by about 40 ft. in width. 


Our present quarry equipment has a capacity to produce 
about 700 cubic ft. of marble per dav, and machinerv is 
en route which will increase our production to 2,000 cubic ft. 
per day by the end of this year, We have erected a finishing 
plant which for its size is probably the most complete 
marble mill in the country; our finishing plant has a capacity 
of 750 ft. per dav. This finishing mill is 674 ft. in length, 
by an average of 65 ft. in width. The overhead travelling 
crane in front of the mill now in process of erection is 900 ft. 
in length. We have installed a hydro-electric plant of 1,250 
h.p. capacity. We have built a railroad from the terminus 
of the Crystal river railroad above Red Stone, to Marble. 
We have built machine shops and have in process of erection 
a saw mill for lumber with which to box the finished marble. 
We have built roads and we are building the town. We are 
preparing now to work our quarries day and night. It is 
fair to estimate that within five years from this time our 
capacity will reach to 5,000 cubic ft. per day of merchant- 
able product." 

The first power plant, finished Julv, 1907, has been in 
operation since, and consists of a double DeRemer 5-foot 
water wheel belted to two 200 kw., 2,300 volt 60-cycle, 
three-phase alternating current generators, running at 600 
r. p. m., the speed of the water wheel being 278 r.p.m. • 


The water from which the power 1s derived is taken from 
the Crystal River and brought down in a steel pipe-line, 
3,677 ft. long, with a fall of 381 ft. Of necessity there are a 
number of bends which reduce the effective head by about 
30 ft. The pipe at the intake end is 36 in. in diameter, 
tapering to 26 in. at the power-house. There it is projected 
through two 3 in. nozzles on to the buckets of the water 
wheel. 

The site of the intake was sclected where three huge 
boulders diverted the greater part of the water into a single 
narrow channel, thus reducing the size and expense of the 
necessary dam. A tunnel 119 ft. long was driven through 

'the solid rock, up to and underneath the bed of the river, 
and tapping it underneath the channel at the intake. At 
the lower end of this tunnel the pressure box was located 
and here the pipe-line begins. The Crystal River, at this 
point, flows in a series of steep falls through a narrow box- 
like canon, the walls of which are nearly perpendicular 
cliffs from 1,000 to 2,000 ft. high. 


The difficulties of laying such a pipe-line are at once 
appurent. To have driven a tunnel through the rock to the 
more level ground below would have required an enormous 
outlay of money and time. A shorter and much cheaper 
line was made by blasting a shelf out of the side of the cliff, 
and on this shelf the pipe-line now securely rests. To 
accomplish this men were let down by ropes or went down 
on wooden ladders, fastened to the top of the cliff. They 
there drilled and loaded holes in the face of the cliff, and 
were then drawn up out of danger while the blasts were 


fired. 


At one place near the intake, the line is curried across the 
canon on a bridge, supported by cables securely anchored 
to the cliffs. At another spot a tunnel had to be driven 
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89 ft. through a projecting cliff. It was a most difficult and 
hazardous undertaking, but fortunately the whole work 
was completed without a single fatality. 


The shelves and tunnels were made large enough to 
contain two pipe-lines in addition to the one now installed, 
and the wisdom of this is already apparent inasmuch as it 
is already necessary to lay a line to supply water for our 
second. power-house. 


The new plant. one unit of which is already installed and 
In operation, will contain two units, each consisting of a 
double DeRemer 4-foot water wheel, with double nozzles, 
directly connected to à 450 kw. 2,300 volt alternator. 


The DeRemer water-wheels are made bv the Dillon Tron 
Co., and differ from the Pelton wheel in that the buckets 
are ribbed laterally as well as radially. All of the electrical 
apparatus was manufactured by the General Electric Co., 
of Schenectady, N.Y. 


Each alternator will receive its exciting current from 
11 kw. direct-current generator, driven by its own water- 
Wheel or motor, as the smaller sizes are called. Each exciter 
was placed on the shaft of its own generator in the old power- 
house. While this has its advantages in saving floor space 
and in economy of operation, it has this disadvantage : 
that a heavy load thrown on the generator momentarily 
retards the speed of both generator and exciter, and so 
furnishes a double cause for loss of voltage. The exciters 
running at constant speed and provided with their own 
water-wheels, will insure much better regulation. 


The switchboard panels are made of marble from our 
quarries. They are arranged in the usual manner, one panel 
for each generator, one exciter, and one distributing panel. 
The main bus-bars are common to both power-houses. The 
two plants will run in parallel, giving a capacity of 1,300 kw. 
Each power-house is equipped with à 10-ton hand operated 
travelling crane, to facilitate the handling of the heavy 
machinery. 


Two transmission lines are run from the power-houses ; 
one to the quarrv, three miles away ; and the other to the 
finishing mill, a distance of 14 miles. The original line to the 
quarry consisted of three 75 kw. oil cooled transformers, 
located in a separate building, near the power-houses, which 
step up the voltage to 6,600 volts: three lines of No. 6 
(B. & 5.) gauge, bare copper wire carried in double petticoat 
brown porcelain insulators, supported on wooden poles. In 
the transformer-house, at the quarrv, the voltage 1s stepped 
down to 440 volts, which is the voltage for all the motors. 
The transmission loss of this line, including both sets of 
transformers, is 9%. The capacity of the quarry line is now 
being doubled, each part with the exception of the poles, 
being duplicated. 


In long distance transmission of power at a high voltage, 
line losses and sizes of conductors may be calculated to a 
nicety by the use of the tables of line constants published 
in electrical handbooks or furnished by manufacturers of 
line wire; but for short distances and moderate voltages 
more simple methods are commonly used. In our case we 
have found the following simple formula to be of sufficient 


accuracy : 


D W 
A= x K 


P > E 
Where A = Area of conductor in circular mils. 
D = Distance of transmission (one way) in feet. 
W = Total watts delivered at receiving end. 
P = Per cent. loss in line of W. 
E = Voltage between main conductors at receiving 


end. 


Values of the constant, K, for any particular power factor 
are obtained by dividing 2,160 by the square of that power 
factor for single phase, and by twice the square of that 
power factor for three phase. The resistance of line wire 1з 
taken as 10-8 ohms per mil-foot. In our case, three phase 
system and 85% power factor, K = 1500. 

The following data, together with what has been given 
above, although meagre, permits of comparison of the 
efficiency, of the two plants : 
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CoLoRADO YULE MARBLE Co. 
Hypro-E.Lectric INSTALLATION. 


Power House. Old. Old. New. 
Diameter of wheels (feet) 5 5 4 
R.P.M. of wheels T . . 278 278 360 
Number of nozzles .. pi - 2 2 4 
Diameter of nozzles (inches) y 3 3:22 2.5 
Water pressure (Ibs. per sy. in.) .. 165 165 165 
Number of generators п - 2 2 1 
R.P.M. of generators 5 600 600 360 
Volts between phases Е .. 2300 2300 2300 
Power factor (per cent.) 85 85 85 
AÁmpéres — .. T js .. 96 115 135 


The load readings given are those of the greatest load 
which can be carried, at the rated speed, with the nozzles 
used and the gate valves wide open. The efficiency of the 
generators is guaranteed by the manufacturers to be 98°% 
at full load and that of the water wheels to be 85 %. 


The uneven and rocky nature of the mountains present 
difficulties for electric transmission as well as pipe-line 
laving, which can hardly be appreciated by the eastern 
engineers. In placing the poles for the transmission line 
from the power-house to the quarry, for instance, fully 40% 
of the holes had to be blasted out of solid rock. 

The quarry equipment consists of one 200 h.p. induction 
motor, directly connected to a compressor, which supplies 
the air pressure for the pneumatic channelers, drills, and 
hoist; one 15 h.p. motor for pumping water; six electric 
channelers ; and one 100 h.p. motor to run the hoisting 
apparatus. 

The power is transmitted to the mill at generator voltage, 
the original line being of No. 4, bare copper wire. The new 
line is of No. 0000 copper cable. The poles used have a 
diameter at the top of 10 in. 

At the mill the voltage is reduced to 440 volts and dis- 
tributed at that pressure. 

The old mill contains two 75 h.p. motors which run the 
eight gang-saws employed 1n sawing the marble into slabs 
and blocks of the desired size ; one 75 h.p. and one 50 h.p. 
motor furnish the motive power for the rubbing beds, 
polishers, planers, turning lathe, and hoisting machinery. 
One 50 h.p. motor is installed in the machine shop across 
the railroad track from the mill, and another of the same 
size in the wood finishing shop a short distance away. 

In the new mill will be ten 75 h.p. motors ; five will keep 
in continuous operation the 22 gangs, and the remainder 
will operate the finishing machinery. In addition to the 
outside crane, mentioned by Col. Meek in the abstract 
referred to (which crane has a span of 70 ft.), there will be 
an electric travelling crane inside the building for conveying 
the marble blocks from the saws to the finishing room and 
thence to the shipping department. 

The road from the quarries to the mill, 3} miles in 
length, is one of the best mountain roads in the State. 
Formerly a mountain trail, it has been transformed, by 
months of labour, into a hard, solid road, 12 ft. wide at its 
narrowest point. 

At present, the marble is being hauled by one 120 h.p. 
traction engine, drawing four wide-tired, heavy wagons 
specially built for this purpose. 

This train makes two trips daily, carrying from 60 to 75 
tons of marble each trip. The wagons are loaded at the 
quarry by pneumatic hoist and unloaded at the mill by an 
electrically operated derrick. ‘ 

This fall it is proposed to build an electric road over this 
route to transfer the marble from the quarries to the mull. 
A synchronous motor, direct-connected to a direct-current 
generator, will furnish the power. With a synchrouous 
motor it is possible to * build up " the power factor of the 
line, which is necessarily low by reason of the many 
induction motors used throughout the system. 

As the population of Marble increases, and it has doubled 
the last year, the lighting load becomes more a factor. 
There are in operation at the present time 50 arc lamps and 
700 incandescents, with the number increasing daily. 

The demand for power more than keeps pace with the 
power-house construction, so tliat as soon as a new generator 
Is installed it is at once put in commission. For that reason 
no opportunity is given for making tests and little data is 
available. 
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THE TUNGSTEN LAMP. 


In view of recent discussions, readers of THE ELECTRICAL 
ENGINEER will doubtless peruse with interest the subjoined 
condensation of a discussion at the recent convention of the 
Ohio Electric Light Association, which has been transmitted 
by our New York correspondent. 

Mr. W. E. Richards, Toledo: The tungsten lamp is super- 
seding both Nernst and are lam ps." 

Mr. E. Н. Beil, Youngstown: In some cases the income 
from large installations has been reduced 40 or 50 per cent., 
but the general increase in business is more than enough to 
make up for this." ; 

Mr. W. С. Anderson, Canton: “ My company has put out 
about 3,000 ordinary multiple tungsten lamps, and has 1.000 
more under contract; results with 250-watt tungstens have 
been gratifving." 

Mr. M. E. Turner, Cleveland: “ All advertisements of the 
tungsten lamp read, ‘Two and one-half times the light for the 
кате money, rather than the same light for less money." 

Мт. A. A. Pointer, Antwerp: I bought the Antwerp plant 
last November with 68 consumers. There are now 120 consumers 
and 400 tungsten lamps." 

Mr. J. C. Rothery, East Liverpool: “Т had a street-lighting 
contract under which the company agreed to furnish 50-cp. 
carbon-filament lamps. These have been changed to 60-cp. 
tungsten series lamps, which have been in use one year, or 
about 4,000 hours, and less than six have been renewed. In 
Chester (W. Virginia), 35 80-cp series lamps have been in service 
with two or three renewals since Jan. 1, 1909. These have been 
competing with two-mantle natural gas arcs, and I expect 
to displace gas lighting with these lamps." 

Мг. W. C. Anderson, Canton: One 250-watt tungsten 
lamp replaces a gas arc in store lighting." 

Mr. George C. Osborne, Detroit: ' The tungsten lamp sales 
decrease central-station earnings 25 per cent. from existing 
arc and carbon lamp installations which they displace, but 
inside of six months the same consumers add enough tungsten 
lamps to bring the consumption up to the original figures." 


Mr. Tait, of Davton, describing street lighting in that city, 
said ornamental iron posts, 75 to 80 feet apart carried five 
100- watt tungsten lamps, storekeepers paying for the installation 
and the city paying for current and maintenance. 

The Rochester Railway and Light Company has for many 
months past placed tungsten lamps at the disposal of its cus- 
tomers for a fixed first cost, after which, if desired, the company 
will renew the lamp on a maintenance contract. The prices 
charged are as follows: 25-watt, 70 cents ; 40-watt, 90 cents ; 
60-watt, $1 ; 10-watt, $1.10; 250-watt, $2.20. The mainten- 
ance charge on the 25-, 40-, 60- and 100-watt lamps is 8 cents 
per lamp per month and for the 250-watt lamp the charge per 
month is lOcents. The energy used is charged for at schedule 
rates. In order that it might have some basis for costs, the 
company took the account of the customer and calculated as 
nearly as possible the average hours’ use of installation. In 
October there was 189 kw of tungstens connected on maintenance 
apportioned as follows: 77 40-watt lamps; 1,176 60-watt 
lamps ; 1.104 100-watt lamps, and 59 250-watt lamps. "The 
maintenance cost for the month was $530.67 and the breakage 
cost $205.90, or a total of $736.57. "The energy consumed 
approximated 35.269 kw-hours and the income from mainten- 
ance amounted to $199.08. The cost per kw-hour for maintenance 
on the assumptions made was 1.52 cents. In November there 
were 121 40-watt lamps, 1,298 60-watt lamps, 1,105 100-watt 
lamps and 109 250-watt lamps connected on maintenance, 
or about 221 kw. The estimated consumption of energy was 
39.260 kw-hours, the cost of maintenance $561.85, breakage 
$145.14, or a total cost of $706.99 against which was a main- 
tenance charge of $218.34. The cost of maintenance was 1.24 
cents per kw-hour on the basis assumed. The Company's report 
for June, one of the lightest months of the year, shows a large 
increase on the connected load and an exceptionally large 
addition in the number of 250-watt lamps installed, and al-o 
shows a very material decrease in the cost per kw-hour. In June 
there were 27 25-watt lamps, 966 40- watt lamps, 2,505 60-watt 
lamps, 2,351 100-watt lamps and 391 250-watt lamps connected 
on maintenance, or about 523 kw. The estimated consumption 
of energy was 109,862 kw-hours; the cost of maintenance 
$801.12; breakage, $182.90, or a total of $984.02, against 
which was a maintenance charge of $504.17. The cost of main- 
tenance for the month of June per kw-hour was, therefore, 
$0.004 figured on the same basis. 


SOUTH LONDON “ ELECTRIC.” 


It has been definitely decided to open the public service of 
electric trains on the newly-electrified South London line of the 
London. Brighton and South Coast. Railway on Friday, October 1. 
The fixing up of the overhead apparatus at the Victoria and 
London Bridge Stations has been completed, and trial trains 
have been running every night for some time along the whole 
route. : 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


The Siemens Battery Signal Machine. 


DESCRIPTION 


Messrs. Siemens, Brothers, & Co., Ltd., have patented 
and are now putting on the market a highly ingenious 
Battery Signal Machine, which is described as having been 
constructed to overcome the difficulties attendant on 
working signals bv mechanical means when such signals 
are at a great distance from the levers working them, and 
also for operating signals automatically by track circuit or 
other means. The essential feature ot the machine is that 
only a small primary battery is used to lower the heaviest 
signal to the clear position, the efficiency being so high that 
only the minimum amount of electrical energy is required. 
The machine can be fixed to any type of signal post and will 
work any semaphore arm with the fittings which may be 
the standard of the particular railway company. It can be 
used on posts which are fixed in cramped situations; can 
be worked either from a battery at the cabin or by a local 
battery at the signal post controlled by a relay ; and the 
motor requires only the current and E.M.F. produced by a 
few cells of any ordinary type such as Siemens-Obach ” 
dry cells, Lechanché or Soda batteries, whilst the holding 
“off " current is practically negligible in affecting the life 
of the battery. The machine is self-contained in a rain and 
dust-tight case of castiron. Itisspecially adaptable where 
slotting is necessary, as for example, the case where dis- 
tant” signals are fixed under and controlled by starting 
signals operated from two cabins. The slotting is effected 
by means of an electrical contact on the “starter” arm, 
no slot plate and extra weights being necessary, andit being 
immaterial which man pulls his lever first. Also where a 
signal is controlled by another signal, lever track circuit or 
other device. Another advantage is absolutely positive 
release to “on position, there being no catches or brakes 
to hold the signal off.“ Special attention has been 
given to the lubrication, so that the machine needs no 
attention for long periods. The signal arm cannot be 
lowered to the “ off" position by anyone tampering with 
it, as the machine holds the signal arm at '' danger ” at all 
times except when the intended action is to take place by 
sending current through the motor. 

The construction and action of the machine will easily 
be understood by the following description and reference 
to Figs. r, 5 and 6. The machine can be attached to any 
part of the signal post either at the back or front, the 
upright rod working the signal, which is usually attached 
to the balance lever at the bottom of the post, being cut 
and attached instead to a crank 921 on the outside of the 
machine, which is keyed to a shaft which passes through 
and takes its bearings in the case. On the same shaft is 
keyed another lever arm 929, which carries at its end a 
pawl or half axle 934, which is caused to engage with, or 
be kept clear of, the teeth on the periphery of the wheel 
916 (which revolves freely on the shaft) by means of a 
small crank attached thereto, and which in turn is connected 
by a rod on to a crank arm of the armature of the holding- 
off magnet 942. 

The mechanism is so arranged that when the armature 
942 is held attracted by the magnet, the crank arm centre 
939 is co-axial with the shaft carrying the wheel 916, and 
turns, by means of the connecting rod and small crank, the 
half axle 934 into a locking position so that its flat side 
comes into contact with a tooth of the wheel 916, and is, 
therefore, carried round with the said wheel when the 
latter is caused to revolve by the motor 480. On the 
application of current, the motor revolves until the insu- 
lated roller 932 on the lever arm 929 lifts the contact spring 
978, and thus automatically opens the circuit of the motor, 
thereby stopping further movement. The signal arm, 
however, is held “ off“ independently of this action owing 


AND DESIGNS. 


to the holding “ off " magnet 954 being energised from a 
shunt circuit, as will be seen from the diagram of con- 
nections. This shunt winding on the magnet 1s approxi- 
mately 2,000 ohms resistance. 

When the signalman replaces his lever, or if by any other 
means the circuit is opened, the magnet 954 becomes de- 
energised and allows the half axle 934 in the lever arm 
929 to be released from the locked position and turn so as to 
freely pass by the tecth of the wheel 916, thereby allowing 
the lever arm and semaphore to return to its normal 
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SIGNAL AT ' DANGER " POSITION, 


position. In returning to the normal position, the lever 
arm is arranged so that just before it reaches its final 
position it presses on a bell crank 944, which is connected 
through a spiral spring 943 to the armature 942 of the 
holding “off °” magnet 954. This is for the purpose of 
mechanically replacing the armature 942 on to the poles 
of the magnet 954, in readiness for the next operation. 
It will be seen, therefore, that only a very small current 
is necessary for the energisation of the coils 954, it not 
being necessary to magnetically attract the armature 942 
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from its fallen position on to the poles of the magnet. 
Another function of the spring is that should the wheel 
916 stop in such a position that its teeth will not allow 


the half axle 934 to enter one of the tooth spaces, the’ 


spring 943 is put into a state of tension when the lever 
arm 920 presses the bell crank 944, and the strain that 
would otherwise come on the armature 942 and con- 
necting rod is taken up by the spring 943. As soon, how- 
ever, as the wheel 916 begins to revolve, the half axle 934 
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cable outlet being made with a pipe secured by nuts and 
lcad washers. 

The machine has been specially designed with a view to 
the cost of general maintenance being reduced to the 
absolute minimum. The mechanism is mounted on a front 
casting which ts secured in the case by four easily removed 
bolts, and all parts are made strictly to gauge and are 
interchangeable. 

The amount of power which the arm can exert to release 


DIAGRAMS SHOWING ACTION OF MACHINE AND ELECTRICAL CONNECTIONS. 


engages with the first tooth space passing it, and the 
armature 942 is brought up to the poles of the magnet 
954 by the tension of the spring 943. 

To minimise the shock the apparatus would otherwise 
receive when the signal arm returns to danger, a dashpot 
is provided inside the case, and the principle upon which 
it works is that of suction or vacuum. It is so designed 
that the area of the piston, with the atmospheric pressure 
upon it, cannot sustain the weight which acts as the 
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the half axle can be adjusted to suit varying weights and 
descriptions of semaphores. This is effected by altering 
the angle at which the half axle is held in relation to the 
teeth on wheel 916, when the armature 942 is attracted, 
by adjusting the length of the rod connecting the armature 
with the small crank on the half axle, one end of the rod 
being screwed for this purpose. The usual practice in 
working signal machines of this description, when used 
for automatic signalling, is to employ motors requiring a 
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GENERAL ARRANGEMENT OF THE MACHINE. 


counter-balance to the signal arm, and therefore possesses 
the great advantage over any compression forms of dash- 
pot, inasmuch that it cannot prevent the signal arm from 
returning to danger should the escape passage become 
blocked. The dashpot is fitted with a valve whereby the 
degree of vacuum may be altered to suit varying weights 
of signal arm and gear in use on different railways. 

No wood is used in the construction of the apparatus, 
all insulation being of ebonite ; the case is dust and water- 
proof, a gasket being provided at the lid joint, and the 


relatively low voltage, worked by a few cells locally at 
the signal post and controlled by a relay also at the signal 
post, the relay being connected electrically with another 
hattery at the cabin by means of a telegraph line wire, 
or to a track circuit. 

In this case, as the current 5 to operate the 
relay is so small, the resistance of the line wire is prac- 


| tically negligible, and the entire voltage given by the local 


battery at the signal post is available at the signal motor 
terminals. 
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The Student's Guide to Knowledge. —С^ар. I. 
S “GRAVITY” r- ee 


Round Pattern, 3", 6", and 8" dials. 


5 These Instruments work on the electromagnetic principle, the controlling 
force being gravity. They are sultable for use on either direot or 
alternating current circuits. They are, therefore, aperiodic ог 
dead-beat, are magnetically shielded, and their insulation is extremely 
high ; they are of simple and robust construction and able to withstand 
exoessive overloads without damage. Their accuracy is carefully 
adjusted, the scale of each instrument being individually marked by 
comparison with a master standard, and this accuracy is maintained 
е unaltered for many years. Temperature errors аге quite negligible. 

; i They are wonderfully cheap. 

What more do you want ? 


FULL PARTICULARS IN CATALOCUE SHEET 8. 


EVERETT, E 0e 


87. Victoria Street, AND 00,170), Collindale Works, 
WESTMINSTER, S.W. HENDON, N.W. 
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HEENAN & FROUDE, LTD., 
MANCHESTER & WORCESTER. LONDON OFFICE: 


56, VICTORIA STREET, WESTMINSTER, 8.W. 


INTERESTING PUMPING PLANTS. is claimed, is accompanied by numerous advantages, the 
The contract for one of the most interesting pumping | Chief of which is that absolute cleanliness is obtained, 
plants has just been settled, namely, that for the Newport | owing to the omission of open fires which cause smoke 
Docks Co., for their new Alexandra Docks. The pumping | and soot. Further, the temperature can be maintained 
plant proper consists of two main pumps coupled direct constant, a most important point in cooking. Moreover, 
to two triple expansion steam engines, two separate 500 there is no waste of heat by radiation, the heat being 
k. w. generating sets being installed for lighting and power usually gencrated inside the apparatus itsclf by means of 
purposes. These pumps will be capable when working resistances imbedded in fireproof insulating material, or 
simultaneously, of pumping 50,000,000 gallons of water by means of interchangeable cartridgc heaters. The electric 
from the River Usk into the dock extension in a period of | kettles are particularly useful for boiling water quickly. 
five hours; the average quantity of water delivered | As a basis for the working costs it should be assumed that 
during this period by one pump being 80,000 gallons per | 120 watts are required to bring 1 litre of water to boiling 
minute. Owing to the big quantities and comparatively | point in 60 min., t.e., 720 watts are necessary to boil 1 
low heads the pumps are dealing with, the average speed litre of water in 10 min. The apparatus for table use is 
will be 90 r.p.m. The same pumps will be used for empty- constructed of nickel-plated steel, and presents a hand- 
ing the graving dock, which will be built at a future date. | some appearance. 
In this casc, the pumps will work against a total head of — 
42 ft., and will each deliver an averagc quantity of 100,000 «OERLIKON" MOTORS AND GENERATORS. 
gallons per minute, running at specds varying from 9o to The latest pattern Gerlikon Direct Current and 
dus CC с .. nb PE Alternating Current machines have many points of excel- 
Hick data it wail be scen ihat thé pumps vul bé the lence to commend them to users. Owing to the enormous 
biggest dock pumps hitherto built. Two schemes, differing increase of inquiries and orders for small motors and 
P ; "Pr dynamos the Oerlikon Works (British, Irish and Colonial 
in principle, have been carefully weighed with regard to Department of the -Machinenfabrik Oerlikon, 34-35 
F V . он М са о London, d 
. pur стаса i ave found it necessary to extend and reorganise their 
„„ V ы inis ae се workshops. They аге now in a position to effect deliveries 
much greater economy under the existing conditions. of their Direct Current Motors and Generators for small 
The main contractors for the whole of the scheme are outputs (starters and regulators) and single, two and three- 
Messrs. Cole, Marchent & Morley, of Bradford, while the phase Asynchronous Motors for small outputs more 8 
umps are being built to the designs of Messrs. Jens Orten- peditiously, and the up-to-date method of manufacturing 
Boon & Co. of of, Union-court, Old Broad-strcet the adoption of limit gauges, etc., secures absolute inter- 
Loudon E.C. by Messrs. Willans & Robinson, of Rugby. ' | changibility of all parts of one type Gr machine: The 
' : : efficiencies are very high throughout, at maximum and 
minimum loads, and the overload capacity is exceptionally 
liberal, while the temperature rise is kept within very 
reasonable figures. Careful attention is also paid to the 
design of the machines from the æsthetic point of view. 
The machines built by the company are designed in accord- 
ance with the latest developments and principles of con- 
struction, and the works are capable of turning out some- 
thing like 6,000 to 10,000 motors a year. 


ELECTRIC COOKERS AND HEATERS. 
Electric cigar lighters, soldering irons, cooking and 
heating apparatus, and other novel and uscful contrivances 
are being placed on the market by the A. E. G. Electrical 
Co., of South Africa, Ltd. (Caxton House, Westminster), 
agents for the A. E. G. Foreign Department (of Berlin). 
The use of their electric heating and cooking apparatus, it 
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NEWFOUNDLAND CABLE DISPUTE. 


VIEWS OF SIR EDWARD MORRIS. 


Sir Edward Morris, Prime Minister of Newfoundland, who 
has been in London attending the Empire Defence Conference, 
before returning home, gave an interviewer his opinions on the 
dispute between the Commercial Cable Co., of New York, and 
the Newfoundland Government. He emphatically denied that 
there had been any breach of faith on the part of the Newfound- 
land administration with the Commercial Cable Co., of New 
York, or any other company, or that the Government of New- 
foundland did not recognise the contract made with its pre- 
decessors, or that it was in any way offering obstacles to the 
successful operation of the laving of the Commercial Cable 
Co.'s cable. As regards the remonstrance, the publication of 
it in the New York Press was the first intimation he had of any 
such remonstrance or communication. The Government of 
Newfoundland," he said.“ does not refuse to ratify agreements 
entered into. It did, however, refuse, without ample considera- 
tion to bring before the Legislature for ratification this contract 
of 1909, principally for the reason that it was unfair and pre- 
judicial in many respects to the Anglo- Ameriean Telegraph Co. 
(Limited), which is a British cable company, and would create 
in favour of the Commercial Cable Co. a monopoly for 25 years 
of the transmission of all cable messages passing over the New- 
foundland Government land lines. The Commercial Cable Co., 
under its agreement made in 1905 with the Newfoundland 
Government. are now bringing in their cables. There is no 
objection to this, as the Government, only a few weeks ago, 
gave them the land they require, but the Government have 
not felt justified (not, however, without fully considering the 
matter) in granting by Act of Parliament the further concession 
attempted to be given in the agreement of 1909—namelv. a 
monopoly for 25 vears and freedom from taxation, whilst taxing 
the Anglo- American Co. for doing business on the same street." 
Sir Edward added that there were other objections to the 
agreement from an Imperial, British and trade standpoint, 
which he was not prepared to state at present. 


INQUEST ON TWO MINERS. 


At Pyle, Mr. H. Cuthbertson, Neath district coroner, held 
the adjourned inquest on the bodies of Owen David and David 
Thomas, colliers, who were killed at the Cribbw Fawr Colliery. 
Pyle, on Thursday, 12th inst., by & cable carrying a current 
of electricity for working the pumps. The Home Office was 
represented by Mr. Robert Nelson, electrical engineer. 

The colliery surveyor produced a plan of the scenes of the 
accident. From this it appeared that the mine is worked on a 
slant. The electric cable ran down this incline, attached to the 
roof timbers. The accident to Owen David happened about 
250 vards from the mouth of the slant. The body of David 
Thomas was found about 90 yards nearer the mouth. 

Joseph €. Llewellyn, collier, travelled down the slant to his 
work on a tram, and Owen David and others were with him. 
The carriages stopped for them to get out. He did not notice 
Owen David getting out, but on looking round saw that he had 
his hand clasped to the cable overhead. He caught David 
around the waist and dragged him away, and as he did so his 
face came in contact with David's, with the result that he 
(witness) received an electric shock, and was rendered uncon- 
scious for a few moments. Witness was unable to зау how 
David came to catch hold of the cable. He himself had been 
warned not to touch the cables by the officials. 

Mr. T. J. Nelson, electrician at the colliery, said this cable 
had been up nearly two years. On August 5, some trams went 
loose and went against the cable, but did not cut it or break it, 
only kinking it at one point. He made а test, but it showed 
no sign of leakage, but as a precaution he “earthed " the part 
“kinked " by connecting it to the soil by copper strips. 

Replying to Mr. Nelson, the Home Office expert, witness said 
that this was an armoured cable. 

Continuing, witness said that subsequently to the accident 
of the loose trams and before the present accident, it was re- 
ported to him by his assistant that the fuse had blown out at 
the generating station. "This indicated something wrong with 
the cable. He was also told that a man had complained that he 
had had a shock in the feet. Witness immediately went down 
and cut the armour of the cable at the kink, and bent back 
the ends. He tested again for leakage and the test was reassuring. 
He thought then that he had cut the faulty part out of the cable. 
He thought that the accident was caused by a once good earth ” 
becoming ineffective owing to the drying of the soil around it. 
and the armouring consequently getting alive. He intended 
to have a large earth-plate on the surface instead of underground, 
and thought that that would prevent any such accident in the 
future. 

Mr. Robert Nelson: I would suggest that whenever a cable 
is kinked again the whole system should be cut dead until the 
weak spot is discovered and dealt with. He added that he 
agreed with the eleetrician that the accident was caused in all 
probability by ineflicient “earth.” The © earthing " arrange- 
ments were all right in their way, but they were not sufficient. 


He agreed with the intention of the electrician to have an earth- 
plate at the surface of the colliery, but it should be large a 
plate, not less than a yard square. He thought the colliery had 
not been well advised electrically. But it could not be too 
clearly understood generally that under no circumstances should 
the miners touch electric cables. | 

The jury found that both men were killed by electric shock, 
and returned a verdict of " Accidental death.” 


NEW SYSTEM OF TRAIN LIGHTING. 


One of the latest developments in electric train lighting 
is the“ Constant Voltage system. It is designed to 
relieve the battery from the work and place it directly on 
the dynamo, reducing the duties of the battery to a 
minimum, and consequently the heavy rate of depreciation 
inseparable from the use of batteries is avoided. The 
system, according to Messrs. McKerrow & Co., is much 
cheaper than any other at present in operation. 


NOTIOE. 


Contract and Misc:llaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


PATENTS. 


HE PROPRIETOR of PATENT No. 19979, of 1904, for “Та. 

provements in Magnetic Wheels for Electro-Magnetic Motors," 
is desirous of entering into arrangements by way of licence, and 
otherwise, on reasonable terms for the purpose of exploiting the 
same, and ensuring its full development and practical working in 
this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton- buildings, Chancery- 
lane, London, W.C. 


He PROPRIETOR of the PATENT Nos. 11,933 of 1900 

19,899 of 1905, 26,808 of 1905, for Improvements re- 
lating to the Regulation of Electric Motors," “ Improvements 
relating to Alternating-current Electric Motors.“ and!“ Improve- 


‘ments relating to Alternating-current Electric Motors, is 


desirous of entering into arrangements by way of licence and 
otherwise, on reasonable terms, for the purpose of exploiting the 
same, and ensuring their full development and practical working 
in this country. 

All communications should be addressed in the first instance 
to HANELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southam pton- buildings, Chancery- 
lane, London, W.C. 
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TECHNICAL CLASSES. 
ENGINEERING & CHEMISTRY. 


City and Guilds of London Instituto. 


SESSION 1909-1910. 


The COURSES of INSTRUCTION at the Institute's Central Technical 
College (Exhibition-road) are for Studentsa not under 16 years of age; those 
at the Institute’s Technical College, Finsbury, for Students not under 14 years 
of age. The Entrance Examinations to both Colleges are held in September, 
and the Sessions commence in October. Particulars of the Entrance Examina- 


tions, Scholarships, Fees, and Courses of Study may be obtained from the 


respective Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall-street, E.C. 
City and Guilds Central Teohnioal College. 
(EXHIBITION-ROAD, 8.W.) 


A College for Higher Technical Instruction for Day Studenta, not under 16 
preparing to become Civil, Mechanical, or Electrical Engineers, Chemical and 
other Manufacturers, and 


Science and Technology. Fee for a full Associateship Course, £36 per Session. 


PROFESSORS : 


Civil and Mechanical Engineering W. E. DALBY, M.A., B.Sc. 
Electrical Engineering $5 


M. Inst. C. E. 


Professor). 
Chemistry .. .. .. .. .. .. H. E. ARMSTRONG, Ph. D., I. L. D., F. R. S 
Mechanics and Mathematica .. .. О. HENRICI, Ph. D., LL.D., F. R. S. 


City and Guilds Teohnloal College, Finsbury. 
(LEONARD STREET, CITY-ROAD, E.C.) 
A College for Intermediate Instruction for Day Students, not under 14, 


preparing to enter Engineering and Chemical Industries, and for Evening 
Students. Fees £20 per Session for Day Students. 


PROFESSORS : 
Physics and Electrical Engineering .. 8. P. THompson, D.Sc., F. R. S., 
Principal of the College. 
Mechanical Engineering and Mathematics E. G. COKER, M.A., 
M. Inst. M. E. 
R. MELDOLA, F. R. S., F. I. C. 


JOHN WATNEY, Hon. Secretary 


D.Sc., 
Chemistry .. .. 


City and Guilds of London Institute 
Gresham College, Basinghall-street, E.C. 


TNIVERSITY OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 
PRINCIPAL—SIR ISAMBARD OWEN, P. C. I., M.D. 

SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th, 1909). 


DEPARTMENTS of MECHANICAL, MARINE, CIVIL, and ELECTRICAT, 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 
AGRICULTURE, and of PURE SCIENCE and LETTERS. 

Full particulars may be obtained on application to 

F. H. PRUEN, M. A., 
Secretary, 
Armstrong College, Newcastle-on-Tyne' 


ENGINEERING AND TECHNICAL OPTICS. 


NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 
LONDON, Е.С. 


MECHANICAL AND ELECIRICAL ENGINEERING AND ELECTRO- 


CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Subjects 


will commence on MONDAY, sth October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY 
Courses include periods spent in Commercial i 
years. They also prepare for the degree of B.Ss. in 
versity of London. Fees £15, or £11 per annum. 


Three Entrance Scholarships of the value of £52 each will be offered for 


competition at the Entrance Examination in September next. 
TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES in all branches of this important 


department of Applied Science given in specially equipped laboratories and 
lecture rooms. 


Full particulars as to fees, dates, &c., and all information respecting the 


GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE, GLASGOW. 


work of the Institute, can be obtained at the Institute or on application to 
R. MULLINEUX WALMSLEY, D.Sc., 

i [ `НЕ 
SESSION 1909—10. 


Principal. 
DAY CLASSES BEGIN TUESDAY, 28TH SEPTEMBER. 
EVENING CLASSES BEGIN THURSDAY, 23RD SEPTEMBER. 


The Diploma of the College is granted in the following Departmenta :— 


CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELECTRICAL 
ENGINEERING, MINING, NAVAL ARCHITECTURE, CHEMISTRY, 
METALLURGY, MATHEMATICS and PHYSICS. А 

The Courses of Study for the Diploma usually extend over, three Sessions. 
The average fee per Session is £12 128. Holders of the Diploma are eligible for 
the Degree of B.Sc. in Engineering of the University of Glasgow after attend- 
ance for at least one Session upon prescribed University classes. In conjunc- 
tion with the Glasgow School of Art, a Course for a Joint- Diploma in Archi- 
tecture has been arranged. . 

New and well-equipped Laboratories have been provided in the Depart- 
mente of PHYSICS, CHEMISTRY, TECHNICAL CHEMISTRY, DYEING, 
METALLURGY MECHANICS, MOTIVE POWER ENGINEERING, 
ELECTRICAL ENGINEERING, BIOLOGY and BACTERIOLOGY, and 
facilities for research are aflorded. 


The PRELIMINARY EXAMINATION for CANDIDATES for the Diploma 
Names of Candidates must be lodged not later 


begins on 20th SEPTEMBER. 
than 13th SEPTEMBER. | 

Calendar (price by post 1s. 4d.) and Prospectus (gratis) will be sent of 
application to the SECRETARY. 


eachers. The College is a“ School of the University 
o/ London," and also forma the Engineering Section of the Imperial College of 


.. T. MATHER, MWh. Sch., F.R.S. (Acting 


29th and 30th September. These 
Workshops, and extend over four 
jngineering at the Uni- 


| Orwsny, M. I. C. E., I.: 


Mechanical Engineering : 


NIVERSITY LONDON. 


UNIVERSITY COLLEGE. 


PRovosT—T. GREGORY FOSTER, PH.D. 


O F 


SESSION 1909-10. 


Faculty. of Engineering. 


The COURSES in MECHANICAL, CIVIL, MUNICIPAL and ELEC- 

TRICAL ENGINEERING begin on MONDAY, OCTOBER 4TH. 
. J. D. CORMACK, B. Sc. M. Inst.“ E. E. (Dean). 

J. A. FLEMING, D. Se., F. R. S. 
Н. M. Honk kT, M. Inst. C. E. (Vice-Dean). 
OSBERT CHADWICK, M. Inst. C. E., M. Inst. 

M. E., C. H. . 
R. E. MIDDLETON, M. Inst. C. E. 
Н. DEAN, M. Inst. C. E. (Railway Engineer- 


ing). 
A. T. WALMISLEY, M.Inst.C.E. (Water- 
ways, Harbours and Docks). 
W. N. BLAIR, M.Inst.C. E. (Roads, Street 
Paving, Tramways). 
M. T. Ormsby, M. Inst. C. E., I. 
E. SPRAGUE, A. M. I. C. E. 
F. T. TROUTON, M. A., F. R. S. 
SiR WILLIAM Ramsay, K. C. B., F. R. S. 
N. T. M. WirsMonE, D. Sc. 
Applied Mathematies .. KARL PEARSON, M. A., F. R. S. 
Economic Geology E .. E. J. GARWOOD, М.А. 
Mathematica s ut M. J. M. HILL, M.A., D.Sc., F.R.S. 
Hygiene and Public Health Н. R. KENWOOD, M.B., D.P.H., F. G. S. 
Fee for the full three year Diploma Course in Engineering, including the 
Course for graduation (B.Sc.) in the Faculty of Engineering, 120 guineas 
(payable in three instalments of 45, 40 and 35 guineas). 
The College contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing Ottice, Museums and Lecture Theatres. 
SPECIAL AND POSTGRADUATE COURSES on Steam Turbines by 
Mr. W. J. GovDIE, B.Sc., and Mr. E. G. 1200, of Messrs. Willans and 
Robinson on Recent Methods and Instrumenta in Surveying, by Mr. M. T. 
and on the Ideal Arch, Metal and Masonry, Theory 
and Design, by PROFESSOR KARL PEARSON, M.A., F.R.S., have been arranged. 
University College Hall, Ealing (Warden: S. H. Wood (B.Sc.). which ig 
close to the College Athletic Ground, provides residence for about 40 men 
students. 
Full particulars may be obtained on application to the undersigned, 


WALTER W. SETON, M. A., 
Secretary. 


Electrical Engineering .. 
Electrical Design zs 
Municipal Engineering .. 


Civil Engineering 


Surveying zy "AN 


Physics .. à T E 
General and Physical Chemistry 


University? College, London (Gower Street). 


KINe's COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


` FACULTY of ENGINEERING and APPLIED SCIENCE and DIVISION 


of ARCHITECTURE. 
OCTOBER 6TH. 


SESSION 1909-10 COMMENCES WEDNESDAY, 


PROFESSORS— 
DAvID S. CAPPER, M.A., M.Inst.C.E.. M. I. M. E. 
H. M. WAYNFORTH, A. M. Inst. C. E., A. BI. I. M. E. 
M. CURRY, M. lust. C. E. 
Electrical Engineering .. E. WILSON, M. I. E. E. 
Natural Philosophy .. С. G. BAKKLA, D. Sc. 


Engineering "P 


Architecture 26 К. ELSEY SMITH, A.R.I.B.A. 
Chemistry J. M. THOMSON, F.R.S., F. I. C. 
H. Jackson, F. I. C. 
P. A. KIRKALDY, F. I. C., F. C. S. 
Mathematics S. A. Е. WHITE, M. A. 


J. B. DALE, M. A. 
Metallurgy .. S .. A. K. HUNTINGTON, A. R. S. M., M. I. M. E. 
Geology and Mineralogy .. T. F. SIBLY, Lecturer. 
Large Staff of Lecturers and Demonstrators. 


EVENING CLASSES 


are held for Mechanical and Electrical Engineering, Architecture and Building 
Construction, Drawing, Mathematica, Physics,’ and other Science Subjects. 

For Prospectuses and all information apply to the SECRETARY, King’s 
College, Strand, W.C. 


ACKNEY TECHNICAL INSTITUTE, 


DALSTON LANE, N.E, 


SESSION COMMENCES SEPTEMBER 20th, 1909. 


EVENING LECTURE and LABORATORY COURSES are held in 
ELECTRICAL ENGINEERING SUBJECTS, including ELECTRICAL 
MEASUREMENTS, DYNAMOS and MOTORS, ALTERNATING 
CURRENTS, ELECTRICAL DESIGN, &c. 


For Prospectus and further information apply to the PRINCIPAL. 


THE 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL, MINING 
AND GAS ENGINEERING, AND FUEL AND METALLURGY. 


UNIVERSITY OF LEEDS 


The work of these Depariments is carried on in separate blocks of 
buildings specially equipped for systematic instruction. Prospectus 
may be had free on application from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER 5th, 1909. on which 
day the ENTRANCE EXAMINATION will be held at 10 a.m. and ? p.m 
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PLANT WANTED AND FOR SALE. SITUATIONS WANTED. 


——— | 
Advertisements under this heading : 


Twenty-four words, 1s. perinsertion ; three insertions for | Three ЕТЕ ee ИВ : 
2s. 6d. ; or each additional line of eight words. 4d. | ы пу; п rgo, 


9 Sixpence (prepaid). 


LATINUM UTENSILS, SCRAP, LAMP TOPS. — Best 


prices given by Deray AND Co., Lro., 44, Clerkenwell ARINE ENGINEER, age 29, with B.O.T. 1st Class Ticket 
Road. London; ̃ G NOD se ш Sold A requires situation ashore, either home or abroad. Highest 
———————a es — — — references and varied experiences. — E. R., Ele trical Engineer, 
F OR SALE.—PAIR I. I. TYPE CROSSLEY GAS ENGINES | H9, Fleet Street, London, E. C. 

Nos. 43205— 43266, complete with „Tyne“ compound ... 
dynamos, carbon brushes, 220 v., 15 amps, £95, or separate, 
W. B. Grove, Cricket Bat Manufacturers, Hall Road, Peckham \W 
Rye, London, 8.E. 


TANTED, opening for an Apprentice to Electrical Engineering: 
No Premium. — RHHURN, Yallow, Co. Waterford, Ireland. 


BONUS.— Young man seeks situation attending to Electric 
LECTRIC POLISHING MOTORS.—Large number by £2 amd. | Y Е 
4 Canning and others, all nearly new: Direct Current 100 ы Light Plant, in or near London. Used to Accumulators, 


s Dynamo and Motors. 24 vears attending same at present pl ace. 
volt, J h.p., £8; 1 h.p., £12; 220 volt, 1 h.p., £10; 2 h.p., £15, 5 See Tee ay Ree ie pres P 
being an ү hali eot A. VEREY A Cos Осу: Good refs.— Box K., “Electrical Engineer,” 119, Fleet Street, E.C 


MPORTANT to Tramway Managers, etc.—A large number of I ISENGAGED.—Electric Fitter, Lathe, Vice, Motors, Light 
new Single and Double Deck Motor Bus Bodies for sale | S Bells, Telephones. 5 years, references. F. Lucas, 104, Old 
cheap.—Staco & RonsoN, Ltd., Builders, Selby. Street, E.C. 


WANTED TO PU ROHASE from Electrice Lighting Companies and 
Electrical Engineers, — Dynamos 
Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers 


Surplus Stocks. The bulk being for re-use, High Cash Prices can be paid.—A. Укнкү & Co., Dover 
Telegraphic Address: * Verey, Dover." 


ACCIDENTS OF ALT BRIN DS, 
Sickness, Employers? Liability, Burgiary & Fideiity Guarantee Risks 


INSURED AGAINST BY THE ` 
RAILWAY PASSIEN GER,NRS ASSURAN OF OOo. 


Capital (fully subscribed), €7,000,000. Claims paid, £ 5, 600, 000. 
CHIEF OFFICE IN CANADA: BAY ST., TORONTO. Bea, CoRM ETL. L., IL. ON Dow. A. VIII. Secretary. 


‘The “Hatfield” Pump 


| 
\ 
Merryweathers' Patents. 
Specially suitable for Deep Suction Lifte. | 
At the official trial of the first Motor Fire Engine 

supplied to the Glasgow Fire Department the Neds 
Hatffeld Pump on same worked on a suction lift of 

27 ft. At tne trial of two similar pumps supplied 
subsequently the water was picked np instantly CAS 
and delivered at the nozzle in 10 secs. from start- 


MANGANESE 


OXIDE 
IN GRAIN & POWDER. 


RAW ASBESTOS 


М 
Oy 
“RW — 


POWDER & FIBRES. ing the motor. BEST AMERICAN WHITEWOOD. 
С „А... N ЕЗ O0 N THE PERFECT PUMP. Having just received a large shipment from the 
GRAIN & POWDER. for ELECTRIC DRIVING States, we can offer same as follows :— 


Ijin. lyin, An. 2] in. 2jin. Qin. Bin. Abin. din. 
, 27,6 32,0 43/9 47/6 55/- 57/6 80/- 102/6 120/- 
per 1,000 feet. 


Reduction for large quantities. 
ELECTRICAL TRADE SUPPLY LTD., 
Britannia Works, Great Charles St., Birmingham. 

| Telegrams: * Motors" Віт. Telephone: No. 160! 
| 
1 


FOR 


E Ww ERITT бг C O., Mansion Water Supply 
40 Chape St., LIVERPOOL. 


Country Waterworks 
Ghallow Wells 
Deep Wells 


А.Е. AMMON, Import & Export. | ern 
The AMROSS Positive Lock Washer. Filling Reservoirs, 
B. Paege А Co.'s Insulating Varnishes. &o., &o. 
Cenuins American Vuloanized Fibre. 
Particulars on application. 


52, chapelstreet: MANCHESTER. 


BRITISH MICA CO., LD. | Od zd Ja. em 
Contractors to ыш 1 ку?» 
Н.М. Government. ca" T лед A 
Lebanon Road Works, * >) 
Wandsworth, 8.W. К — An o 
Tel. - 405 P O Putney- 


T 
Teleg.— Micamini, London.’ T 
Plate, Tubes. M | СА N IT Ё Merry weathers’ Electrically-driven '* Hatfield" Pump. DYNAM 0S & M 0 0 R 8 


inge, Mos, n Write fer lilustrated Pamphlet. A S А li 
MERRYWEATHER & SONS, re our speciality. 
CIRCUIT BREA KERS Fire-Engine Works, Greenwich, S. E., London. 


TIME LAGS, AND | ELECTRICAL ENGINEER HOME & ROWLAND, 


MOTOR STARTERS. 


THE SWITCHGEAR CO., LTD BOUND VOL. XLIII. NOW READY CHARLTON, KENT. 
NEWHALL STREET, BIRMINGHAM. Price 8/6 Telephone 350 Woolwich. 
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STREET LIGHTING 
CITY DEPUTATION’S REPORT. 


The deputation from the Corporation of London, who recently 
visited a number of Continental cities for the purpose of inspect- 
ing the various systems of public lighting, have embodied the 
results of their observations in a special report. The party 
consisting of the Chairman of the Streets Committee (Mr. €. A. 
Tenten), Mr. Deputy Turner, and Messrs. J. Stopher, J. Gunton 
and G. Gordon Stanham left London, and visited Brussels, 
Cologne, Düsseldorf, Berlin, Dresden, Vienna, Munich and Paris, 
returning home on April J. Having considered the various 
systems, they are of opinion that the public lighting of the 
City of London can be materially improved, and submit the 
following conclusions :— 

(1) That, wherever possible, streets should be lighted by 
means of centrally hung lamps with lowering gear. 

This we think particularly important in the City 
of London where the number of obstructions upon 
the footways in the form of lamp posts, bins, 
letter-boxes, &c., is so large. 

(2) That open spaces should be lighted by means of lamps 
upon standards, fitted with lowering gear. 

(3) That high-pressure incandescent gas lamps with inverted 
burners should be adopted as the illuminant, but 
where gas is impracticable, electricity with open arc 
and flame arc lamps should be installed. 

They think, however, before suggesting any drastic alterations 
in the general lighting of the City, that the Streets Committee 
should be authorised to arrange for some further experimental 
lighting of the City thoroughfares, and they recommend accord- 
ingly. 

‘in each of the eight cities visited by the deputation gas as 
well as electricity is used. The main thoroughfares, squares and 
markets in Brussels are lit by means of electric are lamps, with 
an ordinary incandescent gas burner on either side. The arc 
lamps are turned off at midnight, after which time the lighting is 
supplied by gas. The side streets are illuminated by incandescent 

as burners. The total number of electric are lamps in Brussels 
is 238, supplied by direct current, consuming energy at the rate 
of 440 watts, and fixed upon columns. The distance (not diagonal) 
between the open lamps is 9S to 115 ft., the average height of the 
lamps being about 20 ft. The width of the streets in which open 
lamps are used varies from 82 to 98 ft. The cost per lamp per 
annum (half night only), including interest, depreciation and 
all other charges is £14 9s. 7d. There are only two centrally- 
suspended electric arc lamps, and these are fixed in the Grand 
Place—from the Hotel de Ville across the Market Place (the 
lamps taking 1,100 watts each). at an altitude of about 70 ft.— 
the width of the Market Place being about 200 ft. ; the lowering 
gear in connection with the lamps is placed within the Hotel 
de Ville. No accidents have been reported to have occurred 
from this method of attachment. Electric glow lamps are not 
used in the public streets of Brussels. Incandescent gas lighting 
is largely used in the city, the lamps generally being fixed upon 
standards, but brackets are used in the smaller streets. The 
deputation was informed that the lighting of the city, both by 
gas and electricity, is carried out by the municipal authorities 
without the intervention of a contractor. At Cologne the im- 
portant streets are lighted by centrally-hung electric lamps, the 
open spaces by a combination of electricity and gas,as in Brussels, 
the minor streets mainly by incandescent gas lamps upon 
standards. The total number of electric arc lamps in Cologne is 
426, supplied by alternating current, both open and flame lamps 
being used. One-half of the lamps are centrally hung. the others 
being fixed upon standards. The distance between the open lamps 
is 88 to 115 ft., and between the flame lamps 121 to 148 ft. 
The lamps are fixed at a height of from 26 ft. to 33 ft. in streets 
from 23 ft. to 148 ft. wide. The cost per annum per lamp, in- 
cluding interest on capital outlay, depreciation, and all other 
charges, is for open lamps £11 5s. 6d. each ; for flame lamps 
£9 6s. 3d. each. 

The centrally suspended arc lamps are fixed about 30 ft. 
above the roadway, 110 ft. apart, and give a light equal to 
about 1,300 candles each. The apparatus used for lowering the 
lamps is contained in a box 12 in. high, 8 in. wide, attached to 
the houses about 4 ft. from the pavement level. By a simple 
arrangement the lamps are.drawn aside over the pavement and 
lowered for trimming, etc., and on being replaced are lighted 
by automatic contact with the main wire. Owing to the daily 
examination during the trimming of the lamps, the danger to 
the public from defective wires is reduced to a minimum, only 
one accident having been reported since the lamps were fixed. 
One hundred and seventeen electric glow lamps are used in the 
streets, of which 30 are carbon filament lamps, and 87 metal 
filament lamps. These carbon filament lamps are of 14 c.p., 
and take about 50 watts each, the metal filament lamps are 28 
c.p., and take 32 watts. The lamps are fixed in groups upon 
columns about 100 ft. apart, at an average height of 11 ft. 6 in. 
The cost per annum per lamp, including interest on capital 
expenditure, depreciation, and all other charges, is: for carbon 
filament lamps £2 145., metal filament lamps £2 48. 2d. 

Incandescent gas lighting (low-pressure) is largely used in 
the city, there being 192 miles of side streets in lighting, the 


lanterns being fitted with upright Welsbach mantles. The 
consumption of gas is about 44 cubic ft. per hour, giving a light 
of 63 to 72 c.p., the average height of the lamps above the 
roadway, measuring from the burner, being about 11 ft. 6 in. 
The lamps are placed about 65 to 98 ft. apart diagonally, and 
are fixed partly on central columns and partly on wall brackets. 
The cost per annum, including interest on capital expenditure, 
depreciation, and all other charges, is: for lighting up to mid- 
night, £2 11s. 8d. ; all night, £3 5s. 3d. The incandescent gas 
lamps (low-pressure), although fixed in nearly all the streets of 
Cologne, are only used in the main streets after midnight, or 
when the electric light fails. The deputation was informed that 
the municipality, which has control of the lighting and of the 
waterworks, makes a profit on these of about £150,000 a year 
in relief of rates. Electricity is also supplied by the municipality. 
The city is encircled by a ring street, which is lit by electricity, 
and during the summer months, when trees are in full leaf, 
incandescent. gas lighting is also used. 

The City of Düsseldorf is lighted in a somewhat similar manner 
to Cologne—are lamps on standards and centrally hung, sup- 
plemented by incandescent gas. The total number of electric 
arc lamps in Düsseldorf is 334, of which 24 are supplied by 
alternating current, and 310 by direct current. Open and flame 
lamps are used, each lamp taking about 650 watts. One hundred 
and forty-nine of these lamps are flxed upon standards and 
brackets, centrally suspended lamps to the number of 185 being 
used in narrow streets, the lowering gear being fixed to the sides 
of the houses in the same manner as in Cologne. Owing to the 
daily systematic examination during the trimming of the lamps, 
the danger from defective wires is reduced to a minimum. The 
average distance between open lamps is about 164 ft., and be- 
tween tlame lamps 197 to 394 ft. The lamps give a light of about 
2,000 c.p., and are fixed at a height of about 30 ft. in streets 
from 33 ft. to 98 ft. in width. One-half of the lamps are ex- 
tinguished at midnight. The total cost per annum per lamp, 
including interest on capital outlay, depreciation, and all other 
charges, is £17 13s. Electric glow lamps are also used ; there 
are 120 carbon filament lamps of 14 and 22 c.p., taking about 
50 and 75 watts respectively, and 111 metal filament lamps of 
22 and 90 c.p.,taking 25 and 100 watts respectively. Incandescent 
gas lighting is used generally in the streets and for ornamental 
lighting, and the lights are of the upright incandescent type, 
consuming about 4^£ cubic ft. per hour, with an illuminating 
power of 72} candles. The lamps are fixed about 10 ft. 6 in. 
above the roadway, and the cost per annum, including interest 
on capital expenditure, depreciation, and all other charges, is : 
up to midnight £1 148. ; all night, £3 Ss. 3d. There are no public 
high-pressure gas lamps in Düsseldorf, but experiments with 
the low-pressure inverted incandescent lamps are being carried 
out. Gas and electricity are made and supplied by the muni- 
cipality. 

In Berlin gas is manufactured by the municipality, but 
electricity is purchased in bulk from a private company. The 
total number of electric arc lamps (open and flame) in Berlin is 
864, supplied by direct current. Six hundred and sixty-four of 
these lamps are fixed upon standards, and 200 are suspended 
across the streets centrally hung. The distance between the 
open lamps is from 100 ft. to 130 ft. and 98 ft. between the 
flame lamps. The open and flame lamps are fixed at heights of 
26 ft to 3l ft., a few flame lamps being 52 ft. high; one- 
half of the lamps are extinguished at midnight. Two hundred 
and twelve electric glow lamps are used in the city, 177 being 
of the Nernst type, 14 carbon filament lamps, and 21 metal 
filament lamps, the carbon filament lamps giving a light of 14 
candles and taking 57 watts per lamp; the metal filament lamps 
being of 440 c.p., and taking 440 watts per lamp. High-pressure 
gas lighting is very largely and effectively used in Berlin, 25 
miles of streets being lit by 1,531 lamps fitted with upright and 
inverted burners, 2 and 3 burners in each lantern ; they are 
supplied direct from 4 separate compressing plants at a pressure 
of about 53 to 78 in. (water-gauge). The newest type of lamps, 
viz., the Graetzin " high-pressure inverted lamp, being fitted 
with 3 burners per lantern, giving an illuminating value of over 
4,000 candles, 2 burners being extinguished at midnight. The 
distance apart of these high-pressure lamps is from 90 ft. to 
100 ft., and the average height of the lamps above the roadway, 
measured from the burner, about 19 ft. Gas manufactured by 
the municipality is of 12 c.p., unenriched, but tested by the 
* Metropolitan No. 2 " burner, a light equal to 14 or 15 c.p. is 
obtained —tlie price of gas was stated to be 18. 44d. per 1,000 
cubic ft. for publie lighting purposes. The deputation was 
informed that the Berlin authorities have decided to spend 
seven million marks (£350,000) in installing the latest patterns 
of high-pressure gas lamps with inverted burners in lieu of the 
existing gas and electric lamps. Expenditure in this direction 
has been going on for two years at the rate of one million marks 
(£50,000) a year, and will be continued at the same rate for the 
next five years. In future incandescent gas lighting only will be 
used in Berlin. 

The total number of electric are lamps in Dresden is 425. 
supplied by alternating current, the type of lamps used being : 
open (124), fame (301), the open lamps taking 500 and 375 
watts, the flame lamps taking 350 watts. Two hundred and 
thirty-eight lamps are fixed upon side posts, 187 being suspended 
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CARBON-BREAK CIRCUIT BREAKERS 


have been developed for heavy service on continuous current circuits 


from 300 to 1,200 amperes, continuous rating, and up to 650 volts. 


The design incorporates the substantial characteristics of B.T.H. Circuit 


Breakers, with a free handle tripping device and other novel features in 


the arrangement of the mechanism. 


Attachments for automatic operation 


on overload attachments for low voltage, and attachments for reverse 


current and combined overload and reverse current, with or without time 


lag on overload combinations, can be supplied for meeting all classes 


of service. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers. 
Head Office & Works: Rugby, England. London Office: 83, Cannon St., E.C. 


across the centre of the streets, with side lowering gear. The 
average distance between open lamps is about 148 ft., and 
flame lamps 180 ft. ‘The lamps are fixed at a height of about 
26 ft. in streets having an average width of 65 ft. The average 
cost per annum рег lamp, including interest on capital 
outlay, depreciation, and all other charges, is about £26. 
Electric glow lamps are largely used in the streets, and 


are fixed upon standards and brackets, and also centrally | 


hung. Seventy-two carbon filament lamps are of 14 
and 22 c.p., and take 55 and 87 watts respectively. 
Four hundred and thirty-seven metal filament lamps аге 
of 22, 44 and 260 c.p., and take 30, 60 and 330 watts 
respectively. The lamps are fixed about 100 ft. apart at a height 
of 16 ft., and cost £2 14s. per lamp per annum. The side streets 
are lit by means of low-pressure incandescent gas in lanterns 
fixed upon brackets. The electric arc lamps are switched off 
at midnight, leaving incandescent gas lighting only. There are 
11,715 low-pressure incandescent gas lamps. The type of lamp 
used gives an illumination of 82 to 109 candles, and consumes 
about 5 cubic ft. of gas per hour. The lamps are fixed about 
10 ft. 6 in. above the roadway at distances of 50 to 100 ft. apart, 
the cost per annum per lamp being given as £3. Gas and elec- 
tricity are made and supplied by the municipal authority. 

The general arrangement for lighting in Vienna is by means 
of electric lamps upon columns with incandescent gas lamps 
fixed upon brackets below, the electricity being switched off 
at midnight. The total number of electric arc lamps in Vienna 
is 1,155, of which 1,139 are supplied by direct current, 16 only 
being by alternating current. There are but five centrally hung 
electric lamps in this city. Up to the present there have been 
three cases in which arc lamps have fallen owing to breakage of 
the wire, but without causing injury to passers-by. The open 
lamps take about 660 watts, and are fixed upon standards at a 
distance of about 115 ft., at a height of 25 to 40 ft. The average 
width of streets in Vienna is nearly 100 ft. The cost per 
annum per lamp, including interest on capital outlay, depre- 
ciation and all other charges, varies from £16 to £35, according 
to the hours of lighting. There are 686 electric glow lamps in 
use for street lighting, and 148 for the three bridges over the 
Danube. The electric glow lamps are fixed at a height of about 
10 ft. At points where the traffic is heavy, as at street crossings, 
ete., two lateral arms (each with one carbon filament lamp of 
25 c.p.) are fixed to the arc lamp columns. These glow lamps 
are not switched on until 12 o'clock at night, when the arc 


lamps are extinguished. The annual cost of those burning all 
night is £6 12s. 6d. per lamp, including interest and renewal of 
lamps, £3 11s. 9d. per lamp being the estimated cost of running 
the half-night carbon filament lamps. Only nine high-pressure 
inverted gas lamps have been fixed for experimental purposes ; 
these are of the Graetzin " type, and the gas is supplied direct 
from а small compressing station placed in the cellar of an 
adjacent house at 53 in. pressure (water-gauge). The consump- 
tion of gas with two-burner lamps is 42 cubic ft. per hour, the 
three-burner lamps consuming 84 cubic ft. per hour each. At 
present the lamps are only kept alight until 10 o'clock in the 
evening. They are fixed upon standards at distances of about 
90 to 105 ft. apart, at an average height of 23 ft. The cost of 
gas in Vienna is about 4s. per thousand cubic ft. 

Low-pressure incandescent gas lighting is largely used both 
with the upright and inverted mantles. The estimated cost 


per annum, including interest on capital expenditure, depre- 


ciation, and all other charges, is--for a single burner, evening 
£2 38. 7d. ; all night £2 12s. 3d. The side streets are lighted 
generally with incandescent gas (low-pressure) fixed on wall 
brackets, and are placed at an average height of about 11} ft. 
and about 82 ft. apart on the diagonal. Gas and electricity are 
made and supplied by the Municipal authorities. There also 
exist two privately owned gas companies, and one private 
electric light company. 

The electric аге lamps in Munich number about 900, supplied 
by direct current. Open lamps of the Alba-Carbon type аге 
generally used, taking 450 and 270 watts. There are also 78 
flame lamps taking 300 watts. About one-half of the lamps 
are fixed upon standards at distances of about 200 ft. apart. 
the lamps being about 33 ft. above the pavement level in streets 
about 80 ft. wide. The flame lamps are placed at average dis- 
tances of 160 ft., at a height of 33 ft., in streets about 70 ft. 
wide. Centrally hung lamps are fitted with lowering gear, and 
in some of the widest streets as many as three arc lamps are 
suspended across the road on a single line. The cost per annum 
per lamp for electric arc lamps, including interest on capital 
outlay, depreciation and all other charges, was stated to be—for 
open lamps about £29, flame lamps £27, the current being supplied 
by the municipal authority. Of electric glow lamps, there are 
96 in use, metal filament lamps being generally adopted, of 
28 c.p., taking 55 watts. They are fixed on central posts (three 
in each lantern). and also on brackets, the distances between 
the lamps being about 162 ft., at a height of 13 ft. in street- 
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about 33 ft. wide. The cost per annum per lamp, including 
capital expenditure, depreciation and all other charges, for 
metal filament lamps is £3 8s. 8d. In the low-pressure gas 
lamps, Welsbach upright. incandescent burners are used, con- 
suming about 33 cubic ft. per hour. The illuminating power 
was stated to be 72 c.p., the lamps being fixed about 114 ft. 
above the roadway at distances of about 60 ft. The cost of 
these low-pressure incandescent. gas lamps, including interest 
on capital expenditure, depreciation and all other charges, is 
£4 4s. 4d. per annum. The lamps are fixed upon side columns. 
The inverted incandescent gas lamp is being introduced, about 
10% of the gas lamps being of this character. Gas and electricity 
are made and supplied by the municipal authorities. 

The general arrangement for lighting the streets in Paris is 
much the same as in London, electric lamps upon columns 
being generally used. The total number of electric are lamps 
in Paris is 1,899, of which 559 are supplied by alternating 
current, and 1,340 by direct current. The lamps are fixed about 
100 ft. apart at about 14 ft. to 18 ft. high. the main streets of 
Paris being 70 ft. to 100 ft. wide. A large number of these 
lamps are extinguished at 1 o'clock a.m. Electric glow lamps 
are not used in the public streets of Paris, The types of incan- 
descent gas lamps (low pressure) principally used are: Bandsept, 
Denezrouze, La Couronne, Kern, Honderele and Tricquet, etc., 
the З ft. per hour lamp giving a light of about 661 candles, and 
the lamps are fixed about 80 ft. apart on columns on the sides of 
the streets. In the “ Rue de la Paix," which is about 73} ft. 
wide, standards with three lanterns fitted with incandescent gas 
burners (two of these lanterns being extinguished at midnight) 
are used ; the columns are directly opposite one another, the 
distance between them being about 39 ft., the central one being 
about 11 ft. 11 in. above the ground, the two side ones 11 ft. 
7 in. The burners consume eight cubic ft. per hour. There is 
not any high-pressure gas lighting in Paris. Electricity and 
gas are supplied by companies under arrangements with the 
municipal authorities. 


AMERICAN NOTES. 


[From Our CORRESPONDENT. | 
NEW YORK. 


I hope to be able to transmit for the information of your 
readers, in the course of the next two or three weeks, a rough 
sort of practical survey of the immense strides made by electri- 
city on this Continent during the past ten years. So far as public 
uses are concerned, the Old Country has, I know, made wonderful 
progress in recent times, but the survey I hope to send you 
will concern itself more particularly with domestic electricity 
for cooking, ironing, small motors for driving machines, heating 
and so on, in which the developments in this country have been 
simply phenomenal. The fact is the lighting corporations here 
especially lay themselves out to popularise the use of electric 
energy, and make their charges so low, that almost the poorest 
householder can be supplied, and the sequel is found in a great 
and always increasing demand for electrically-operated utensils 
of every variety for cooking, heating, and domestic purposes 
generally. 

Titanium Carbide Lamp. 


The Union Light, Heat, and Power Co., of Covington, Ken- 
tucky, has recently introduced a titanium-carbide arc lamp, 
which bids fair, when further developed, to be a great success. 
Mr. C. R. MeKay, of that company, in describing the new lamp, 
says the magnetite or metallic oxide flame lamp now produced 
by two of the leading electrical manufacturing companies uses 
a solid metal positive electrode, generally of copper, and a 
negative composed chiefly of powdered magnetic oxide of iron 
with oxides of titanium and chromium in small quantities, the 
mixture being contained in a thin soft iron tube. In this 
mixture each oxide appears to perform a distinct function, the 
iron furnishing the required conductivity, the chromium the 
essential life, and the titanium the majority of the brilliant light 
of the are. Both types of lamp owe their illuminating superiority 
chietly to the titanium contained in the negative electrode. 
They operate with direct current, and necessitate some rectifying 
apparatus when only alternating current is available. In the 
new system use is made of lamps with electrodes composed 
largely of titanium carbide, thereby avoiding current rectifica- 
tion, and obtaining increased lighting efficiency. The luminous 
efficiency is high, the specific consumption approaching 0°33 
watt per mean horizontal c.p., but much remains to be accom- 
plished toward reduced operating and maintenance expenses 
before the titanium-carbide system will prove its superiority. 

Hints to Consumers. 

The Edison Electric Co. is issuing to domestic consumers а 
leaflet in the following form: Points to Remember.—This ів 
the time of the year when the days shorten and the nights 
lengthen. Naturally, more artificial light is needed- much light 
is also wasted for lack of care. The light you waste does no 
good and costs you money. We recommend the following: 
Turn off your electric lights when they are not required—you 
don't even need a match to relight them. Use lamps of low 
candle power for halls, pantrys, cellars, and small rooms. Use 
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a drop light or portable electric lamp for reading. For this 
purpose, one light low down is better than four lights high up 
in the air. You can obtain a turn down’ electric lamp, which 
works like gas. Use one of these when ‘all night ` light is re- 
quired. If you have any trouble with your service, don't tell 
your neighbour, tell us ; well make it right." 


Street Lighting. 


Colorado is going ahead rapidly with new street lighting 
systems. In Denver the three principal streets are equipped 
with ornamental trolley and pole lamps, fixed 100 ft. apart, 
each carrying a single arc light with a 15 in. globe, and the 
effect is very striking and handsome. 


- Telephone and Telegraph Merger. 


The American Telephone & Telegraph Co., in à memorandum 
on the projected consolidation of the Bell operating companies, 
says that the full development of the movement will extend 
over a period of several years. In the meantime, no further 
exchange of American shares for the shares of local companies 
will be attempted until the resulta of the four offers already 
made have been worked out. "The first step was taken two years 
ago, when the Bell of Philadelphia, the Pennsylvania, the 
Chesapeake and Potomac, the Delaware and Atlantic, and the 
Diamond. State companies were consolidated, but the work was 
not completed until the end of 1908. The next step was bringing 
under a common management the large New York companies, 
and the making of a practical consolidation of the companies 
operating in central New York. This step was completed this 
year. The results of consolidation from both the economical 
and practical standpoints have been so great. that a step further 
was decided upon in order that the maximum advantages could 
be obtained. That the closely interrelated territory of the New 
York & New Jersey, Bell of Philadelphia, Bell of Buffalo, and 
Central District & Printing Telegraph Co. of Pittsburgh might 
be more effectually rearranged the American Telephone & 
Telegraph Co. offered an exchange of its shares for the cut- 
standing local shares. The basis of exchange with the Bell Co. 
of Buffalo was 15 shares of American for 16 shares of the local 
company. 


Electric Railway Developments. 


The gross earnings of the Interborough Rapid Transit Co. to 
June 30 were $25,775,392, as compared with $24,059,299 in 
the previous year. The returns derived from the operations of 
the subway and the elevated lines after paying all charges were 
equal to 13:119 on the $35,000,000 stock, and the net income 
for the year after all fixed charges have been paid amounts to 
$8,789,823. To these earnings the subway contributed $11,917,313, 
an increase of $1,896,774 over the previous year, and the net for 
the subway was $7,369,602, a gain of $1,772.468. —Mr. C. H. 
Pierce announces that the project for an electric railway from 
Denver to Greeley is progressing healthily, and the end of the 
summer will probably see the line begun. The proposed line is 
nearly 60 miles in extent, and energy will be purchased from 
either the Central or the Eastern Colorado Power Co.—A con- 
tract has been closed for the erection of the new Troy-street 
sub-station of the Commonwealth Edison Co., Chicago. The 
building is located on South Troy-street, one block west of 
Kedzie-avenue and half a block north of West Twenty-second- 
street. It will house a step-down transformer sub-station of the 
usual type, the equipment consisting of two 1,500 kw. trans- 
formers. Among recent Mexican developments the most 
important is the formation of the El Paso & Fort Hancock Rail- 
road Co., which proposes to build an electric railway down the 
Rio Grande Valley from Fort Bliss to old Fort Hancock, passing 
through El Paso and Ysleta. The line will be about 60 miles 
long, and will do both a passenger and freight business. The 
project is a sequel to the agricultural development of the valley 
region given by the assurance of the early completion of the 
great Elephant Butte dam and irrigation project. The pro- 
posed line will handle the products of the irrigated farms and 
afford transportation service to the many settlers in the valley. 
—The Interborough Rapid Transit Co. (New York City) has 
ordered from the General Electric Co. two 5,000 kw., low- 
pressure turbines, to be operated in connection with reciprocating 
engines of the same rating in the subway division power house 
on Fiftv-ninth-street and Eleventh-avenue. The turbines will 
be vertical machines driving 3-phase, 25 cycle, 11,000 volt 
induction generators, the leads from which will be connected 
without switching apparatus to the generators driven by the 
respective reciprocating engines. 


JAPAN.—A Bureau of Electricity has been added to the 
Japanese Department of Communications, in order to cope 
with the enormous growth of the electrical industry. In 
five years the demand for electric current has risen from 
58,000 kw. to 380,000. The amount generated by hydraulic 
power has risen from 16,000 to 62,000, and permits have 
been granted for another 158,000 kw. Of 817 registered 
manufacturing industries, 198 use.electricity. 
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PROGRESS IN ELECTRICITY.* 
By Proressor SIR J. J. Тномрѕох, M.A., LL.D., D.Sc., 
F.R.S. 


It has usually been the practice of the President of this 
Association to give some account ot the progress made in 
the last few vears in the branch of science which he has the 
honour to represent. 

I propose this evening to follow that precedent and to 
attempt to give a very short account of some of the more 
recent developments of physics, and the new conceptions 
of physical processes to which they have led. 

The period which has elapsed since the Association last 
met in Canada has been one of almost unparalleled activity 
in many branches of physics, and many new and unsus- 
pected properties of matter and electricity have been 
discovered. The history of this period affords a remarkable 
illustration of the effect which may be produced by a single 
discovery; for it is, I think, to the discovery of the Róntgen 
ravs that we owe the rapidity of the progress which has 
recently been made in physics. A striking discovery like 
that of the Róntgen rays acts much like the discovery of 
gold in a sparsely populated country; it attractt workers 
who come in the first placc for the gold, but who may find 
that the countrv has other products, other charms, perhaps 
even more valuable than the gold itself. The country in 
which the роја was discovered in the case of the Röntgen 

rays was the department of physics dealing with the dis- 
charge of electricity through gases, a subject which, almost 
from the beginning of electrical science, had attracted a 
few enthusiastic workers, who felt convinced that the key 
to unlock the secret of electricity was to be found in a 
vacuum tube. Röntgen, in 1895, showed that when elec- 
tricity passed through such a tube, the tube emitted rays 
which could pass through bodies opaque to ordinary light ; 
which could, for example, pass through the flesh of the body 
and throw a shadow of the bones on a suitable screen. The 
fascination of this discovery attracted many workers to 
the subject of the discharge of electricity through gases, 
and led to great improvements in the instruments used in 
this tvpe of research. It is not, however, to the power of 
probing dark places, important though this is, that the 
influence of Röntgen rays on the progress of science has 
mainly been due; it is rather because these ravs make 
gases, and, indeed, solids and liquids, through which thev 
pass conductors of electricity. It is true that before the 
discovery of these rays other methods of making gases 
conductors were known, but none of these was so con- 
venient for the purposes of accurate measurement. 

The study of gases exposed to Röntgen rays has revealed 
in such gases the presence of particles charged with elec- 
tricity ; some of these particles are charged with positive, 
others with negative electricity. 

The properties of these particles have been investigated ; 
we know the charge they carry, the speed with which they 
move under an electric force, the rate at which the oppo- 
sitely charged ones recombine, and these investigations 
have thrown a new light, not only on electricity, but also 
on the structure of matter. 

We know from these investigations that electricity, like 

matter, is molecular in structure, that just as a quantity of 
hydrogen is a collection of an immense number of small 
particles called molecules, so a charge of electricity is made 
up of a great number of small charges, each of a perfectly 
definite and known amount. 

Helmholtz said in 1880 that in his opinion the evidence 
in favour of the molecular constitution of electricity was 
even stronger than that in favour of the molecular consti- 
tution of matter. How much stronger is that evidence now, 
when we have measured the charge on the unit and found 
it to be the same from whatever source the electricity is 
obtained. Nay, further, the molecular theory of matter is 
indebted to the molecular theory of electricity for the most 
accurate determination of its fundamental quantity, the 
number of molecules in any given quantity of an elementary 
substance. 

The great advantage of the electrical methods for the 
study of the properties of matter is due to the fact that 
whenever a particle is electrified it is very easily identified, 
whereas an uncharged molecule 1s most elusive; and it is 
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only when these are present in immense numbers that we 
are able to detect them. A very simple calculation will 
illustrate the difference in our power of detecting electrified 
and unelectrified molecules. The smallest quantity of 
unelectrified matter ever detected 1s probably that of neon, 
one of the inert gases of the atmosphere. Professor Strutt 
has shown that the amount of neon in 5'5 of a cubic centi- 
metre of the air at ordinary pressures can be detected bv 
the speetroscope ; Sir William Ramsay estimates that the 
neon in the air only amounts to one part of neon in 100.000 
parts of air, so that the neon in 2 of a cubic centimetre of 
air would only occupy at atmospheric pressure a volume of 
half a millionth of a cubic centimetre. When stated in this 
form the quantity seems exceedingly small, but in this 
small volume there are about ten million million molecules. 
Now the population of the earth 1s estamated at about 
fifteen hundred millions, so that the smallest number of 
molecules of neon we can identify 1s about 7,000 times the 
population of the earth. In other words, 1f we had no better 
test for the existence of a man than we have for that of an 
unelectrified molecule we should come to the conclusion 
that the earth is uninhabited. Contrast this with our power 
of detecting electrified molecules. We can by the electrical 
method, even better bv the cloud method of C. T. R. 
Wilson, deteet the presence of three or four charged par- 
ticles in a cubic centimetre. Rutherford has shown that we 
can detect the presence of a single a particle. Now the 
particle is a charged atom of helium ; if this atom had been 
uncharged we should have required more than a million 
million of them, instead of one, before we should have been 
able to detect them. 

We тау, I think, conclude, since electrified particles can 
be studied with so much greater ease than unelectrified 
ones, that we shall obtain a knowledge of the ultimate 
structure of electricity before we arrive at a corresponding 
decree of certainty with regard to the structure of matter. 

We have already made considerable progress in the task 
of discovering what the structure of electricity is. We have 
known for some time that of one kind of electricity—the 
negative—and a very interesting one it is. We know that 
negative electricity is made up of units all of which are of 
the same kind; that these units are exceedingly small 
compared s even the smallest atom. for the mass of the 
unit is only 7/55 part of the mass of an atom of hydrogen ; 
that its radius is only 10-13 centimetre.and that these units, 

“corpuscles” as they have been called, can be obtained 
from all substances. The size of these corpuscles is on an 
altogether different scale from that of atoms; the volume 
of a corpuscle bears to that of the atom about tlie same 
relation as that of a speck of dust to the volume of this 
room. Under suitable conditions they move at enormous 
speeds which approach in some instances the velocity of 
light. 

The discovery of these corpuscles is an interesting 
example of the way Nature responds to the’demands:made 
upon her by mathematicians. Some years before the*dis- 
covery of corpuscles it had been shown by a mathematical 
Investigation that the mass of a body must be increased by 
а charge of electricity. This increase, however, is greater 
for small bodies than for large ones, and even bodies as 
small as atoms are hopelessly too large to show any appre- 
ciable effect; thus the result seemed entirely academic. 
After a time corpuscles were discovered, and these are so 
much smaller than the atom that the increase in mass due 
to the charge becomes not merely appreciable, but so great 
that, as the experiments of Kaufmann and Bucherer have 
shown, the whole of the mass of the corpuscle arises from 
its charge. 

We know a great deal about negative electricity ; what 
do we know about positive clectricity ? Is positive elec- 
tricity molecular in structure ? Is it made up into units, 
each unit carrying a charge equal in magnitude though 
opposite in sign to that carried bv a corpuscle * Does, or 
does not, this. unit differ, in size and physical Properties, 
very widely from the corpuscle ? ? We know that by suitable 
processes we can get corpuscles out of any kind of matter, 
and that the corpuscles will be the same from whatever 
source they may be dreived. Is a similar thing true for 
positive electricity ? Can we get, for example, à positive 
unit from oxygen of the same kind as that we get from 
hydrogen t 
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For mv own part, I think the evidence is in favour of the 
view that we can, although the nature of the unit of positive 
electricity makes the proof much more difficult than for the 
negative unit. 

In the first place we find that the positive particles— 
“ canalstrahlen " is their technical name—discovered bv 
our distinguished guest, Dr. Goldstein, which are found 
when an electric discharge passes through a highly rarefied 
gas, are, when the pressure is very low, the same, whatever 
may have been the gas in the vessel to begin with. If we 
pump out the gas until the pressure is too low to allow the 
discharge to pass, and then introduce a small quantity of 
gas and restart the discharge, the positive particles are the 
same whatever kind of gas may have been introduced. 

I have, for example, put into the exhausted vessel 
oxygen, argon, helium, the vapour of carbon tetrachlaride, 
none of which cantain hvdrogen, and found the positive 
particles to be the same as when hvdrogen was introduced. 

Some experiments made lately by Wellisch, in the 
Cavendish Laboratory, stronglv support the view that there 
is à definite unit of positive electricity independent of the 
gas from which it is derived ; these experiments were on 
the velocity with which positive particles move throu;rh 
mixed gases. If we have a mixture of methvl-iodide and 
hydrogen exposed to Röntgen rays, the effect of the rays 
on the methvl-iodide is so much greater than on the 
hvdrogen that, even when the mixture contains only a 
small percentage of methvl-iodide, practically all the 
electricity comes from this gas, and not from the hydrogen 

Now if the positive particles were merelv the residue left 
when a corpuscle had been abstracted from the methyl- 
iodide, these particles would have the dimensions of a 
molecule of methyl-todide ; this is very large and heavy, 
and would therefore move more slowly through the hydrogen 
molecules than the positive particles derived from hvdrogen 
itself, which would, on this view, be of the size and weight 
of the light hydrogen molecules. Wellisch found that the 


velocities of both the positive and negative particles 


throuvh the mixture were the same as the velocities through 
pure hydrogen, although in the one case the ions had 
oʻiginated from methyl-iodide and in the other from 
hydrogen ; a similar result was obtained when carbon 
tetrachloride, or mercury methyl, was used instead of 
methvl-iodide. These and similar results lead to the con- 
clusion that the atom of the different chemical elements 
contain definite units of positive as well as of negative 
electricity, and that the positive electricity, like the nega- 
tive, 18 molecular 1n structure. 

The investigations made on the unit of positive electricity 
show that it is of quite a different. kind from the unit of 
negative, the mass of the negative unit is exceedingly small 
compared with any atom, the only positive units that up to 
the present have been detected are quite comparable in 
mass with the mass of an atom of hydrogen : 1n fact they 
seem equal to it. This makes it moré difficult to be certain 
that the unit of positive electricity has been isolated, for 
we have to be on our guard against its being a much smaller 
body attached to the hydrogen atoms which happen to be 
present in the vessel. If the positive units have a much 
greater mass than the negative ones, they ought not to be 
so easily deflected by magnetic forces when moving at equal 
speeds; and in general the insensibility of the positive 
particles to the influence of a magnet is very marked: 
though there are cases when the positive particles are much 
more readilv deflected, and these have been interpreted AS 
proving the existence of positive units comparable in mass 
with the negative ones. I have found, however, that in 
these cases the positive particles are moving very slowlv, 
and that the ease with which thev are deflected is due to 
the smallness of the velocitv and not to that of the mass. 
It should, however, he noted that M. Jean Becquerel has 
observed in the absorption spectra of some minerals, and 
Professor Wood in the rotation of the plane of polarisation 
by sodium vapour, effects which could be explained by the 
presence in the substances of positive units comparable in 
mass with corpuscles. This, however, is not the only 
explanation which can be given of these effects, and at 
present the smallest positive electrified particles of which 
we have direct experimental evidence have masses com- 
parable with that of an atom of hydrogen. ў 

A knowledge of the mass and size of the two units of 
electricity, the positive and the negative, would give us the 


material for constructing what тау be called a molecular 
theorv of electricity, and would be a starting-point for a 
theory of the structure of matter; for the most natural 
view to take, as a provisional hypothesis, is that matter is 
just a collection of positive and negative units of electricity, 
and that the forces which hold atoms and molecules 
together, the properties which differentiate one kind of 
matter from another, all have their origin in the electrical 
forces exerted bv positive and negative units of electricity, 
grouped together in different ways in the atoms of the 
different elements. 

As it would seem that the units of positive and negative 
electricity are of very different sizes, we must regard matter 
as a mixture containing systems of very different types, one 
tvpe corresponding to the small corpuscle, the other to the 
large positive unit. 

Since the energy associated with a given charge is greater 
the smaller the body on which the charge is concentrated, 
the energy stored up in the negative corpuscles will be far 
greater than that stored up by the positive. The amount of 
energy which is stored up in ordinary matter in the form of 
the electrostatic potential energy of its corpuscles is, I 
think, not generally realised. All substances give out 
corpuscles, so that we may assume that each atom of a 
substance contains at least one corpuscle. From the size 
and the charge on the corpuscle, both bf which are known, 
we find that each corpuscle has 8 x 10-7 ergs of energy; 
this is on the supposition that the usual expressions for the 
energy of a charged body hold when, as in the case of a 
corpuscle, the charge i is reduced to one unit. Now in one 
gramme of hydrogen there are about 6 x 107% atoms, so if 
there is only one corpuscle i in each atom the energy due to 
the corpuscles in a gramme of hydrogen would be 48 « 1018 
ergs, or II x 10? calories. This is more than seven times 
the heat developed by one gramme of radium, or than that 
developed by the burning of five tons of coal. Thus we see 
that even ordinary matter contains enormous stores of 
energy ; this energy is fortunately kept fast bound by the 
corpuscles ; if at any time an appreciable fraction were to 
get free the earth would explode and become a gaseous 
nebula. 

The matter of which I have been speaking so far is the 
materia] which builds up the earth, the sun, and the stars, 
the matter studied by the chemist, and which he can 
represent by a formula ; this matter occupies, however, 
but an insignific ant fraction of the universe, it forms but 
minute islands in the great ocean of the ether, the substance 
with which the whole universe 1s filled. 

The ether is not a fantastic creation of the speculative 
philosopher ; it is as essential to us as the air we breathe. 
For we must remember that we on this earth are not living 
on our own resources; we are dependent from minute to 
minute upon what we are getting from the sun, and the 
gifts of the sun are conveyed. to us Љу the ether. Itis to the 
sun that we owe not merely night and day, springtime and 
harvest, but it is the energy of the sun, stored up in coal, 
in waterfalls, in food, that practically does all the work of 
the world. 


How great is the supply the sun lavishes upon us becomes 
clear when we consider that the heat received by the earth 
under a high sun and a clear sky 15 equivalent, according to 
the measurements of Langley, to about 7,000 h.p. per acre. 
Thouzh our engineers have not vet discovered how to 
utilise this enormous supply of power, they will, I have not 
the slightest doubt, ultimately succeed in doing so; and 
when coal is exhausted and our water-power inadequate, it 
may be that this is the source from which we shall derive 
the ener; gy necessary for the world's w ork. When that 
comes about, our centres of industrial activity may perhaps 
be transferred to the burning deserts of the Sahara, and the 
value of land determined by its suitability for the reception 
of traps to catch sunbeams. 

This energy, in the interval between its departure from 
the sun and its arrival at the earth, must be in the space 
between them. Thus this space must contain something 
which, like ordinary matter, can store up energy, which can 
carry at an enormous pace the energy associated with light 
and heat, and which can, in addition, exert the enormous 
stresses necessary to keep the earth circling round the sun 
and the moon round the earth. 


(To be continued.) 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to anv problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent m is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must Бе 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


Question No. 1195.—In a certain station a rotary converter 
combined with a transformer is used to step down from 
high-tension alternating current to direct current. The 
rotary is wound for six-phase current. Explain why a six- 
phase arrangement is more efficient than a three-phase 
one.—C. L. 

Answer to Question No. 1195 (awarded 10s.).—The in- 
creased output of rotarv converters, as compared with 
D.C. machines of equal CR loss, with increasing number 
of phases on the A.C. side of the converter, is explained 
by the more unifoim distribution and less magnitude of 
the armature C*R losses the higher the number of phases. 
The reduced (R losses in a machine of given output, and 
consequent higher efficiency, the greater the number of 
slip rings are due to improved balancing of the A.C.’s and 
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D.C.'s in the armature conductors. Considering the rotary 
converter as built up of two separate machines—in fact, 
a motor-generator set—the armature heating in each 
machine is uniform, but on combining the two armatures 
in one machine the superposed A.C. and D.C. vield a 
current wave of peculiar form (Fig. 1), having its maximum 
just before commutation. Fig. 1 assumes a uniform strength 
of D.C. and a sinusoidal A.C. From this curve, and the 
particular example worked out below it, will appear that 
the heating of the armature winding is greatest near the 
points of connection of the A.C. slip ring leads. Though 
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this local heating тау be reduced by careful armature 
ventilation, it always forms & certain limitation to the 
output of the machine (commutating difficulties being, 
however, the greatest limitation). 

Assuming а two-pole parallel wound one-phase rotarv 
converter as in Fig. 2, and assuming 100 v. 100 amps on 
the D.C. side of the machine, the hypothetical A.C.’s and 
the resultant currents under various conditions are as 
shown in cases (1)—(9). Assuming unity p.f. and 100^, 
efficiency of conversion, the A.C. R.M.S. volts = 70-7, and 
therefore Съ мв = 141-4 amps. and maximum ct = 141-4x4/2 
—200a. Consider two coils one, a, near the slip ring 
connection, and one, B, midway between the connections, 
the value of the D.C. is 50 amps. through each half of the 
winding throughout, while the A.C. is a periodic current 
which has its zero in the position shown in diagram (2), 
Fig. 2 the points tapped then being at the same potential. 
Superimposing (1) and (2), (3) is obtained, showing both 
a and B to be carrving 50 amps. Displacing the armature 
30°, as in (4), the А.С, =(sin 30) x C wax. = $ x 200=100a, 
half of which flows to the rings from each side of the tapping 
point, so that combining (4) and (1) in (5), a carries 100 
amps. and 8 O amps. Similarly, taking in succession 
displacements of 45°, 60° and 90°, and taking account of 
the directions of current flow, the results of Table 1 are 
obtained. 

The advantage of increasing the number of phases on 
the A.C. side of the machine lies in the more uniform 
heating attained and the more nearly complete balancing 
of the alternating and direct hypothetical currents, re- 
sulting in a higher efficiency, the C?R losses for a given 
output being reduced. This is shown by the columns of 
data for three-phase and six-phase converters (Table 1), 
similar in other respects to the one-phase machine already 
dealt with. These data correspond to those obtained 
above, and are derived in the same manner. The state- 
ment that the coil @ near the slip rings always carries a 
current greater than or equal to that carried by 8, mid- 
way between the rings, is also justified by Table 1. For 
intermediate coils an intermediate duty is obtained. Since 
the heating aC?, it is obvious that local heating is con- 
siderable in one-phase machines, but much less in three 
and six-phase machines. The coil B in no case gets so hot 
as it would were the machine run as a simple D.C. generator, 
since the current B then = 50 amps. throughout, whereas 
its marimum value is now 50 amps. ; 

Taking the output of a D.C. machine as 1*0, its output 
as а rotary converter for the same gross heating is: 


With one phase on the A.C. side 0085 
„ three phases " „„ . 134 
75 four » » » is 1°64 
39 six 99 , 99 es 1:96 


Similar information is otherwise conveyed by Fig. 3, 
which shows the capacity of a D.C. machine of 100 kwatts 
output when used as a rotary converter. with various 


numbers of slip rings and assuming equal temperature rise 
in every case. 

The above comparative figures assume 100% efficiency 
of conversion, unity p.f. and a sinusoidal E.M.F. wave. 
The effects of a lower efficiency and lower p.f. are shown 
in Fig. 4, in which the relative C? R losses for one and three- 
phase machines are plotted to a p.f. base, and for the 
following cases :— 

Curve A:—A.C. to D.C. and 30% D.C. power lost in 
armature and bearings. 

Curve B :—A.C. to D.C. and 20% D.C. power lost in 
armature and bearings. 

Curve C: -A. C. to D.C. and 10% D.C. power lost in 
armature and bearings. 

Curve D :— Either A.C. to D.C. or D.C. to A.C. with no 
losses in armature and bearings. 


Curve E:—D.C. to A.C. and 10% D.C. power lost in 
armature and bearings. 
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Curve F: — D.C. to А.С. and 20% 
armature and bearings. 

Curve G:—D.C. to А.С. and 30%, D.C. power lost in 
armature and bearings. 

The assumption made in obtaining these curves is that 
half the total losses of conversion are C?R losses in the 
ar mature, t.e., the electrical losses = mechanical losses 
a well-known practical approximation of very reasonable 
accuracy. 

„Any departure of the p.f. from unity detracts from the 
perfection of the balancing of the alternating and direct 
currents, and consequently decreases the -capacity and 
efficiency of à converter for given temperature rise. It is 
easy to maintain unity p.f. over a wide range of load 
conditions by varying the excitation of the converter, 
the consequent effect being as in any synchronous motor. 

The above notes fully explain the rising efficiency and 
load capacity of rotary converters as the number of phases 
increases, —“ I.. C." 


D.C. power lost in 
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Table 1,—Unequal Armature Current Distribution. 


Single-phase. | Three-phase. "ix-phase. 


„ — a JT. E 
Motion Ct. a Ct. | Cta | CCB | Cta Ct. 
cee) b.] amps. | amps. | amps. | amps. | amps. amps. 
0° 50 50 50 50 50 50 
30° 100 0 69 31 33-3 333 
45° |1207 | 207 | 77-25) 22.75 265 | 26-5 
60? | 136-6 | 36-6 16 16 21 21 
90° 50 50) 11 11 16:6 16-6 
135° 2097 | 207 | 2275, 22.75 265 | 26-5 
180° 50 50 50 50 50 50 
Note :— above data аге cyclic: period 1807.-—* J.. C.“ 


Answer to Question No. 1195 (awarded 5s.).—The factor 
governing the efficiency of rotary converters is one which 
has important relation to all electrical machinery, viz., the 
heating of the armature. It is proposed, therefore, to 
show how this factor varies in rotaries whose armatures 
have different numbers of phases, and in doing so a solution 
will be found for the question,“ Why is a six-phase rotary 
converter more efficient than a three-phase ? ” 

Alfred Hay, in his text-book “ Alternating Currents,” 
gives useful data regarding this question, and some of the 
following extracts used have been taken from this reference. 
Heating of converter having N slip-rings. (Power factor 

unity assumed.) 

Let N = number cf slip rings, t.e., N phases on armature. 

„ V = continuous volts between brushes. 

„ Is = max. current in each phase. 


x. lH 
Then max. volts of each phase = V sin. J) 


and power supplied to machine per phase 
* . n 
zd V. Is sin y 


2.09) 


Total „, Я „ МЛ sin 3) 


If I = current on D.C. side. Then neglecting losses and 
equating equation (3) to output, we obtain 


N n 
M ? = M 
2 Vs sin y = VI 


In the Fig. X and Y are points of connection of 2 adjacent 
slip-rings, and B, B» is the line of brushes, making at 
time lan angle pt = 0 with OY. - 

If is = instantaneous alternating current supphed to 
phase XY, we may write 

г = 1, sin (0 + а), where а is as yet unknown. 
Now the phase voltage and current are a maximum when 
T (middle point) is in line with the middle of pole piece, 
1.е., when line of brushes is at rt. angles (as shown dotted) 
to O T. 

We, then, have i, = I4 or sin (0 + a) 


at this instant 


= 1, and since 


— 


it follows that a= 7 y 


rs de 
= Is sin (09 — м) 


Considering any portion of X Y say at Р, let YOP =р 
Then so long as 0 << p, the current at P is expressed by 


in +31 = M +I, sin p Pr — (5) 

Also when 0 > p current at P is 
is— H = —JI4]y sin (O oe e) 
The square of the current, ie., i? = 1I? + 12 sin? (0=— v) 
+ LI, sin (0 — <) TNR Rp EE DE eta: (7) 


that is 12 


11 +412 —3 1 Cos (20— 7) 

+ I. Is sin (0 — РИЙ — een 
since sin? (0 — T) = |: — Cos 2 (0 — ) | 
Thus to obtain the mean rate of heat production at P, it 
18 necessary to find the mean value of i? during half period, 

„between O = o and 0 =n. 
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Considering (8) the first two terms vanish when con— 
sidering average value of 12, and the remaining term 
. n " . 
+ Liy sin (0 -) is considered, the + sign. being 
understood so long as 0 < p and the — when 0 > р. 
Thus the mean value of i* over the period under con- 
sideration is given by 
IIN p. n 
A sin (0 — N) 


nJjo 


20 — /, sin (0 — 5 40 
(if the term is plotted as a function of 0) 
= — 911, Cos p— = 
n 
Thus we obtain for the mean value of i? at P 


] EE LI—L Ly Cos (p— 2).......(9y 
This expression shows that the heating is greatest at X 
and Y, the points of connection to the slip rings, and least 
at T, the point half-wav between X and Y. "The expres- 
sion also shows that 1?, and, consequently, the heat pro- 
duced is decreased as the value of N is increased. 


Effect of Number of Slip-rings on Output of Converter :— 
The mean rate of heat generated in the coils between 
2 slip-rings is given by 


PIE ＋ 1 — 22 Ils. N ain 2 (10) 


which is obtained by integrating the last term of (9) and 
obtaining the mean value of the expression. 
Substituting the value of Iy from (4), (10) becomes 


io 1: 553 12 
(кылг : 


N 


That is the mean rate of heat produced in the armature 
Is the same as 1f each coil was traversed bv a direct current 


[ t K. I. whe 2 
ol amount where K = 5 n — 1593......(11) 
А N? sin? 


or as if the armature was generating a direct current of 
VKI | 
If it is assumed that the limit of output is fixed by the 
permissible rise of temperature, and if V.I. 2 maximum 
output of armature when acting as a converter, then its 
output as a D.C. generator = 24/K V.I. 


That 1s converter output = times the D.C. generator 


] 
output WR 
Using this repression with (11), the following relative 
figures are obtained—D.C. generator = 100. 

N 2 3 4 6 13 

Relative output ..... .... 85:9 133 162 193 21955 

It has thus been shown mathematically that by increasing 
the number of slip-rings on a rotary converter Increases its 
output, this being due to the latter machines offering a 
better neutralization of the currents in their armatures, 
and, consequently, reducing the resultant (ER loss in pro- 
portion. From the above figures it will be seen that the 
outputs obtained from a three-phase as compared with a 
dix-phase rotary are in the proportion of 133 to 193, about 
699,.-—" X.“ 


Answer to Question No. 1195 (awarded 5s.J.— To consider 
the question of comparative efficiency of three and six- 
phase rotary converters necessitates Investigation of the 
current variations tn the coils of the rotary windings. This 
examination. will show that the coils nearest to the con- 
nectors from the windings to the slip rings are subjected 
to much higher currents than those coils situated midway 
between two such connectors. Again, it will be found 
that the maximum current in anv coil situated next to 
one of these connections differs considerably according to 
the number of slip rings on the machine, eg., whether 
three or six—the greater the number of rings the smaller 
this maximum value wil be. 

To properly realise this last point, consider the concrete 
case of a machine the output of which is to be 100 ampéres 
at 100 volts direct current. Assume sns the pod factor 
18 unity and that there are no losses sistance 
or mechanical. 7 

Now if the rotary is supplied with three-phase current, 
the voltage of supply will have to be 


— m el l—.— 
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this value being fixed, since the voltage ratio is fixed. The 
virtual current per phase to give the required output of 
10 kw. will therefore be 
10000 : ; 
6125 x 3 = 943 ampres. 


And, assuming a sine distribution of flux, the maximum 
value will be 94-3 х 4/2 = 133-33 amps, 


Now in the case of a six-phase machine of exactly the 
same dimensions, and assuming the same conditions as the 
above, the line volts will be 


] 
The current per phase being 10000 
35.35 6 ^ 47-2 amps. 


Maximum current becoming 47:2 V2 = 66-66 amps. 


From these figures, it is obvious that the piling up of 
the current near any connector in the case of a six-phase 
machine cannot be so great as in a three-phase. 

Now the adverse effects of such piling up are two- 
fold—heating and commutating. The former is greater 
the more unevenly it is divided, and since the heating is 
proportional to the square of the current, the more unevenly 
the current is distributed round the windings, the greater 
will be the heating effect. From this point of view, the 
six-phase machine has a distinct advantage. 


N 


Since the current in the coils near the connectors have 
also to be reversed during commutation from clockwise " 
maximum to a “ counter-clockwise ” value, which will be 
comparatively low (or vice versa), the machine which gives 
the least difference between these values will have the 
easiest and more satisfactory commutation. Investigation 
will show that this difference is much less in the case of a 
six-phase machine than in a three-phase. This point can 
be more clearly illustrated by superimposing instantaneous 
values of the eurrents taken by the machine as an A.C. 
motor and the current given out as a D.C. generator. 

Reverting to the question of heating, it will be remem- 
bered that the current traversing the windings of a con- 
verter armature at any moment is the difference between the 
motor and generator currents. Obviously, therefore, if the 
power factor is other than unity this difference will be 
considerably greater, with consequent increase of heating 
and loss of efficiency. 

It is a well-known fact that the reactance in a six-phase 
machine is less than in a three-phase one; therefore, the 
machine with the laiger number of phases has a distinct 
advantage from the point of view of the above. 

The concrete case mentioned above is used merely to 
simplify explanations, but the actual cases met in practice 
can be explained on the same basis by allowing for the 
various losses and value of cos $, etc. 

To fully go into the question raised would take up too 
much space, but further information on the matter can be 
obtained by reference to L. P. Thompson's dynamo and 
electric machinery, frcm ‘which the method of super-im- 
posing values of the two currents can be obtained. 

Ail of the above remarks have been confined to the 
rotary, as this is the part of the apparatus which is reallv 
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affected by the difference in the number of phases— the 
efficiency of the transformer being practically constant. 

The above considerations entirely outweigh the slightly 
increased prime cost involved by the larger number of 
slip rings, etc., and especially in cases of large rotaries. 
the six-phase type is strongly to be recommended. -— 
“ Коп.” 


COMPANIES’ MEETINGS AND REPORTS. 
LANARKSHIRE TRAMWAYS. 


At the meeting of the Lanarkshire Tramways Co., Mr. A. К. 
Monks, who presided, stated that the revenue for the half-year 
was £32,199 and the expenses £17,686. They were paying a 
dividend at the rate of 51% per annum. Owing to continued 
trade depression there was a decrease in the traffic receipts of 
£1,764, compared with the corresponding half of 1908, but the 
expenses showed a reduction of £1,306, mainly owing to less 
mileage being run, to the price of coal being considerably lower, 
and the fact that this half-year no legal expenses had been 
incurred in connection with Parliamentary Bills. 


ISLE OF WIGHT CENTRAL RAILWAY. 


The report of the Isle of Wight Central Railway for the half- 
year ended June 30 last shows a decrease in receipts of £88 and 
an increase in expenditure of £174. The balance of net revenue 
amounts to £4,432, which, with the credit balance brought 
forward, has enabled the directors to pay the rent charges, the 
minimum guarantee to the Newport, Godshill and St. Lawrence 
Railway Co., and six months’ interest on the '* A," “B” and 
" C" Debenture stocks, and to carry forward a credit balance. 
The directors have appointed Mr. Edward James Martin to the 
Board. | 


LIVERPOOL OVERHEAD RAILWAY. 


At the half-yearly meeting of the Liverpool Electric Overhead 
Railway Sir W. B. Forwood, who presided, said he 
regretted to have to report a further shrinkage іп 
revenue, and that notwithstanding substantial economies 
there would again be no dividend for the ordinary 
shareholders. Owing to the competition of the municipal 
tramways, which were worked upon popular lines rather than 
business principles, he could not hold out any hope of restoring 
their fares to their former level, but he was more hopeful as to 
recovering their lost traffic. They could not shut their eyes to 
the fact that the railways denied to Liverpool the full benefit of 
her geographical position ; and they would feel this more and 
more as trade no longer followed their ships, but ships must 
follow the trade and go where inland rates of carriage were 
lowest. Liverpool ought long since to have shaken off the heavy 
yoke put upon them by railway companies and had her own 
independent lines to the great manufacturing centres of Lanca- 
shire and Yorkshire. This might yet be forced upon them. 
Sometimes he thought the City Fathers would be wise to consider 
the making of Liverpool a manufacturing centre, which would 
employ the surplus population and render them less dependent 
upon the railways, and make their shipping supremacy more 
secure; but this would never be brought about by starting 
municipal enterprises in opposition to the private trader. 

The report and accounts were adopted. 


WELLINGTON (N. Z.) ELECTRIC TRAMWAYS. 


The Wellington (New Zealand) Electric Tramway Co., during 
the yeor ended March 31, carried 21,679,902 passengers, an in- 
crease of 1,574,179 upon the number for the previous year. I he 
net surplus on the year's business was £5,934 or £366 more 
than in the previous year. 

DIRECT SPANISH TELEGRAPH. 

The directors of the Direct Spanish Telegraph Co., Ltd., 
announce an interim dividend at the rate of 4 per cent. per 
annum, free of income-tax, on the Ordinary shares for the half- 
year ended June 30. 


ELECTRIC SUPPLY CO. OF VICTORIA. 


The accounts of the Electric Supply Co. of Victoria, Ltd., 
for the year ended March 31, 1909, show, after payment of 
Debenture and other interest, a credit balance of £7,760, to 
which has to be added the £8,582 brought forward, making a 
total of £16,342. From this amount has been deducted £7,800 
for the Preference dividend to March 31, 1908, and £3,962, for 
Debenture stock redemption account, leaving £4,581. The 
dividend on the Preference shares due March 31, 1909, would 
amount to £8,250. 


CONSOLIDATED ELECTRICAL CO. 
The Congolida‘ed Electrical Co., Ltd., has declared a dividend 
of 3% (7 1-5d. per share), less income-tax, on the ordinary 
shares for the past year, and carried £7,385 forward. 
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BRIGHTSIDE FOUNDRY AND ENGINEERING CO. 


The directors, in their tenth annual report, state that the 
operations of the year, after providing for depreciation and all 
charges, have resulted in a profit of £3,801 13s. The amount 
brought forward from last year was £814 18s. 10d.. making а 
total of £4616 11s. 10d. After deducting the interim dividend 
of £1,125, at the rate of 5", per annum for the first half-year 
on £45,000 59, preference shares, a balanee of £3,491 IIS. 10d. 
was left. The half-year's Preference dividend to June 30 has 
absorbed £1,125, leaving £2,366 118. 10d. to be disposed of. 
The directors recommend a dividend of 59, free of income-tax 
on. 40,000 £1 Ordinary shares, which absorbs £2,000. This 
leaves to be carried forward a balance of £366 lls. 10d. The 
retiring directors are Messrs. Benjamin Freeborough and Thomas 
Wilkinson. who are eligible for re-election. Mr. J. W. Best, the 
retiring auditor, is also eligible for re-election. For the previous 
year the profit was 44.896 17s. 11d., and a dividend of 5% was 
paid ; and for 1906-7, the profits were 46.276 68. 3d., and the 
dividend 7190 


COMPANIES REGISTERED. 


METALLURGIQUE Motors, LTD. Registered August 4. Capital 
£1,000, in £1 shares. Objects: To carry on the business of 
manufacturers of and dealers in motor-cars, motors, cycles, flying 
machines, etc. Private company. 


CHARLES E. Goap, Ltp.—Registered Julv 26. Capital £6,000, 
in £1 shares. Objects: To take over so much of the business of 
making surveys and preparing plans for insurance companies, 
survey and plan work generally, and civil and electrical engineer- 
ing carried on by ©. E. Goad from 53, New Broad-street, E.C., 
and elsewhere, except Canada and Newfoundland. Private 
company. Registered office, 53, New Broad-street, E.C. 


STaAssANO ELECTRO STEEL AND Furnace Co., Ltp.—Regis- 
tered July 14. Capital £1,000, in £1 shares. Objects: To adopt 
an agreement between A. Reiner and A. Hobbs, being an assign- 
ment of an agreement or option by the Forni Elettrici Stassano 
Societa Anonyma with or to A. Reiner, to grant to the said A. 
Reiner or his nominees, subject as therein expressed, the sole 
right to purchase certain patents relating to Stassano Patent 
Furnaces, and to carry on the business of steel manufacturers 
and merchants, etc. Private company. Registered office, 68, 
Queen Victoria-street, E.C. 


CONTRACTS OPEN. 
HOME. 


LEeEps.—Corporation.—One, two, or three years’ supply of 
paper insulated cables (£8,000 to £10,000 per annum). (Spec., 
£l 1s., Manager, 1, Whitehall-road). 


LEVTON (Essex).—Urban Council.—Public lighting lanterns 
with clock switches for incandescent electric lamps, for the 
Leyton Urban District Council. Specification, with schedule and 
from of tender attached, can be obtained by deposit of £1 Is. 
from Mr. F. Harman Lewis, electrical engineer to the Council, 
Electric Light and Power Works, Cathall-road, Leytonstone, 
London, E. Duplicate copies of specification can be obtained by 
the deposit of 10s. 6d. for each copy. Sealed tenders, on the form 
attached to the specification, and enclosed in specially endorsed 
envelopes supplied with the form, must be delivered at the 
meeting of the Council to be held at the Town Hall, Leyton, on 
September 7, at 7 p.m. Deposits are returnable one month after 
the receipt of bona fide tenders and return of specifications in 
respect of which deposits have been made. Sureties will be 
required. 


Lox DON, E. (Poplar).—Guardians. — Annual supply of elec- 
trical supplies. (Part., Clerk, 45, Upper North-street, Poplar, E.). 
September 8. 


Lonpon, S.W.— London County Council.—Tenders аге 
invited for roadwork and platelaying for reconstruction of 
tramway in Highgate-hill. Length equivalent to about 14 mile 
of single track. The track rails, fastenings, the slot rails and 
conductor rails, and special work for the junctions, cross-overs, 
ete., will be provided by the Council, remaining metal work and 
other materials is included in the contract. Spec., Chief Engineer, 
County Hall, Spring-gardens, S.W. Dep., £5. September 7. 


PLvMovTH.— Corporation. —Tenders are invited for ine 
following works in connection with the electricity works, viz. 
Contract No. 27, steam turbo-dynamo, ete. Contractors may 105 
tender for a part of any contract. Copies of the conditions, 
specification, and form of tender, bound up together, may be 
obtained from Mr. E. G. Okell, borough electrical engineer, 
Prince Rock, Plymouth, on deposit of £1 1s., for each copy, which 
will be returned on receipt of a bona fide tender upon the pre- 
scribed form, and within the stated time. Should a contractor 
withdraw his tender the amount of his deposit will be forfeited. 
Sealed tenders, endorsed Contract No. 27," must be delivered 
to the Electrical Engineer by September 2. 


OVERSEAS. 


BELGIUM. —At the Bourse de Bruxelles, Brussels—To supply 
aubterranean electric cables for the Brussels-Dilbeek and the 
Rouppe-Roue light railways, September 8.—At the offices of 
the Société National des Chemins de Fer Vicinaux, Brussels — 
To supply subterranean continuous current electric cables, 
September 8. 


BELGRADE. — Electrical equipment of the mines at Segna. 
including two centrifugal pumps (2.000 litres per minute each), 
one pump (500 litres per minute), four electrical conduits, five 
signalling apparatus, one apparatus for coal mining, etc. (Part., 
Direction Générale des Chemins de fer de l' Etat Serbe). 


BnaziL.— At the Municipal Offices, Corumba-Matto Grosso 
Instal the electrie light, October 5 


HANOVER.— Prussian State Railway Offices. To supply 67,16 
kilogrammes cast-iron pipes and 505 tons Portland cement 
September 4. 


New NovTH WALES.— At Petersham telephone exchange. — 
Supply, delivery, and erection of a branching metallic multiple 
magneto switchboard. November 10. 


NortH SYDNEY TELEPHONE EXCHANGE.—Supply, delivery, 
and erection of common battery switchboard, also supply and 
delivery of apparatus for use on subscribers’ premises. Jan. 10, 
1910. 


SypNEY.—Commonwealth of Australia.—Tenders will be 
received at the office of the Deputy Postmaster-General, Sydney, 
for the supply and delivery at the Departmental Stores, Sydney, 
of 2,550 common battery telephones (2,000 wall sets, 500 table 
sets, and 50 party-line sets), in accordance with Schedule N.S.W. 
E. 28109. Tenders, registered and endorsed “ Tenders for 
Common Battery Telephones," should be addressed to the 
Deputy Postmaster-General, Sydney. A deposit, or receipt for 
deposit, must be enclosed with each tender, of 5% on the amount 
thereof up to £1,000, and 219, on the amount over that sum. 
Schedules, ete., may be obtained at the General Post Offices, 
Sydney, Melbourne, Adelaide, Brisbane, Perth, and ae 
Tender forms, specification, etc., may be obtained, and 
liminary deposits paid, at the Commonwealth Offices in Lon n 
72, Victoria-street, S.W. A copy of the specification, ete., may 
be seen by British firins interested on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C. October 6 (by 2.30 p.m.). | 

VENEZUELA.—Libertad (Belijoque-Trujillo). —Telephone in- 
stallation between two towns. (Part., Ayuntamiento Consti- 
tucional). mE 


RESULTS OF TENDERS. 
HOME. 


DaRLINGTON.—The tender of the Whessoe Foundry Co. has 
been accepted by the Council for the supply and delivery of pipe 
work required for the new turbo generator, and that of Messrs. 
Farranti, Ltd., of Hollinwood, for the supply and delivery of the 
switchboard in connection therewith. 


DuNDEE.—Messrs. Maxwell, Son, & Co., electrical engineers: 
St. Andrew's-street, Dundee, have secured the contract to instal 
electric light throughout the premises taken over by the 
Admiralty at the Harbour. The contract comprises the illumina- 
tion of the officers’ quarters, out-buildings, lavatories, and extra 
lights surrounding the dry dock. 


BUSINESS NOTES. 


LIGHTING AND GENERAL—Home. 


AcTON.— The accountant’s annual report states that the 
total debt on the electric light undertaking at the end of the 
year was £61,633. 


AMBLE.— The question of electric lighting is under the con- 
sideration of the Urban Council. 

Bancor.—The Council have agreed to apply to the Local 
Government Board for sanction to a loan of £1,000 for future 
requirements of expenditure on electricity mains and services. 


BARNSLEY.—Some inconvenience and alarm were caused to 
residents and at works in certain parts of Barnsley owing to a 
mishap in the electricity supply. There was violent fusing of 
cables which cut off the supply in several instances. In three 
cases the machinery was stopped by the motors being discon- 
nected, and instances are reported where the fusing of the wires 
did considerable damage in houses, and the residents had a 
severe fright. The officials were quickly at work, and restored 
the light with all speed. 


Bray.—The Local Government Board have written to the 
Urban Council with reference to an application for a loan of 
£2.600 for the purpose of carrying out extensions to the electric 
lighting system of the township. The Board stated that with 
regard to the excess expenditure, making up the sum of £1,162, 
accounts had not been kept, while paymente in respect of the 
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works were made, and the engineer was not able, at the time of 
the inquiry, to say what were the exact works necessitating the 
extra cost. Regarding the sum of £460 for a new switchboard, 
the Board had again to point out that capital sums amounting 
to £407 6s. had already been sanctioned for this work, of which 
£200 did not appear to have been applied for the purpose for 
which the borrowing was sanctioned. If so, it must have been 
applied towards the cost of other works. The switchboard 
obtained for the sum of £203 5s. was afterwards sold by the 
Council for £30, and a new switchboard provided. Such replace- 
ment must be regarded as a work of maintenance, for which a 
loan could not be sanctioned. In the circumstances, the Board 
were unable to alter the decision conveyed in their previous 
letter, which sanctioned a loan of £1,000, for procuring a gas- 
producing plant, disconnecting boxes, etc. The Council marked 
the letter “ read." . 

BRisTOL.—4A statement has been issued by the Electrical 
Engineer (Mr. H. Faraday Proctor) to the effect that in actual 
practice those who have used the metallic filament lamps have, 
as shown by a list, picked haphazard from the register, effected 
a saving of 5095. As such reductions must obviously enormously 
decrease revenue, advertising this lamp would at first appear 
to the disadvantage of the electrical undertaking ; on the 
contrary, the engineer is convinced that consumers who are 
combining with such economy the benefits as regards health, 
convenience, and immunity from damage to decorations and 
stock, will undoubtedly convince other householders interested 
that electricity, far from being a luxury only, is an economical 
necessity, and that hence the undertaking, as well as the con- 
sumers, will eventually benefit by this invention. Large areas 
of the city are still without cables. 

BnRuMBY.—To the Brumby and Frodingham Urban Council 
the Lighting Committee presented a scheme for lighting the 
district with electricity. They had an offer from the Frodingham 
Iron and Steel Co. to supply them with light at 134. per unit. 
The cost of an installation would be about £2,500, and they 
would be able to supply it to consumers at 6d. per unit, the 
Council to put in all the fittings to the houses. Mr. Instone 
was in favour of the scheme, and said it compared very favour- 
ably with the cost of gas, especially if they got it from Scun- 
ce The question was referred to a special meeting of the 
'ouncil. 


Burton.—The abstract of accounts shows that the gross 
profit for the past year at the Corporation Electricity Works 
was £5,849, of which £5,072 was absorbed in loan charges and 
£805 went to the Renewals Fund, which now stands at £3,094. 
The capital expenditure during the year was £1,108, including 
£686 on mains and services. To date the total outlay is £82,579, 
including £32,478 on plant and machinery, £25,629 on mains 
and services, and £11,799 on buildings. 


. CowpDENBEATH (Scotland). —À resolution has been passed by 
the Council in favour of applying for a Provisional Order for 
the extension of the burgh and for electric lighting. The burgh 
has at present an electric light installation, but they have no 
powers to sell light. The Fife Electric Power Co. have proposed 
to apply for a Provisional Order to supply electric light within 
the burgh, and the Council have decided to ask the company 
to withdraw the name of Cowdenbeath from their application. 


DARLINGTON.—New feeder mains are to be laid from the 
Corporation electricity works to York-street, Albert-hill, and 
J ohn-street. 


DaRLINGTON.— Тһе Local Government Board have sanctioned 
a loan of £2,817 for the provision of a new turbo generator at 
the Electricity Works. 


DusaLIN.—For the purpose of extending the electric lighting 
undertaking, the Corporation has arranged & loan of £18,650. 


DupLEv.— Mr. W. A. Ducat, on behalf of the Local Govern- 
ment Board, held an enquiry relative to the application of the 
Town Council for sanction to borrow further loans, amounting 
to over £11,000, for the purposes of the municipal electricity 
undertaking. The Council in April last decided to increase the 
capacitv of the plant at the electrical power station by the 
provision of a storage battery, booster, and motor generator, 
with all electrical appliances and connections, together with 
buildings and erecting, at an estimated. cost of £6,000. The 
actual tenders, however, for the carrying out of the work 
amounted to £5,872, which amount it was now proposed to 
borrow. A sum of £5,639 was also required for cables in con- 
nection with the undertaking. 


GLASdOw.— The electricity report and accounts, details of 
which appeared in our last issue, have received the approval of 
the Council. Deputy River Bailie J. W. Stewart observed that 
the revenue was rather less than last year, but that arose from 
causes which were easily explained. The Committee desired 
that the light should be introduced to the dwellings of the poor, 
as it would decrease the vitiation of the atmosphere and improve 
the general health of the community. With regard to com- 
petition, he thought they would be able to hold their own, and 
they were glad to think there was a prospect of securing from 
the Board of Trade protection against undue competition. 
Mr. Cosh criticised the prices of electricity. He felt it was a 
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very great injustice that wealthy people who required electricity 
for power should be supplied with this commodity at a price 
which was considerably less than cost, and that shopkeepers 
should have to pay 34d. for what oest 1łd., while other people 
got it for less than a penny. Mr. W. F. Anderson adduced sta- 
tistics in the endeavour to prove that the people who consumed 
most for the Department were the shopkeeping and office 
classes, who, therefore, deserved better treatment. 


GRAVESEND. —Sanction has been received from the Local 
Government Board in respect of the borrowing by the Council 
of £3,250 in respect of the excess of expenditure on their electric 
light undertaking up to March, 1908 ; £1,800 to defray expendi- 
ture on mains from April 1, 1908 ; and £700 ditto for services. 
The Board have suggested that should there be any proposal to 
extend the present system of public lighting, the Town Council 
should carefully consider the comparative cost of lighting by 
electricity and by gas. | 


Hay.—The Urban Council referred the question of electric 
lighting for consideration by a committee. 

Нои. Тһе annual accounts of the Kingston-upon-Hull 
Electricity Department, for the year ended March 31, shows 
that the revenue amounted to £49,501 8s. 6d.and the expenditure 
£26,958 Is. 5d. Allowing for loan and interest charges, the net 
balance for the year was £1,165 8s. ód. In his report, the City 
Electrical Engineer (Mr. H. Bell) states that the units sold for 
lighting purposes have actually fallen to a lesser figure than 
the previous year, and the total income has only been main- 
tained by reason of the largely increased sale for power pur- 
poses. Turning to the analysis of costs, it is satisfactory to 
note that there is still a reduction under practically all heads, 
showing that proper attention is being given to that most 
important question—cost of production, and that before long 
Hull will have reached a figure quite comparable with the 
larger towns of England, which have no traction or public 
lighting supply. During the year they have completed the 
installation of a large amount of new plant to replace unreliable 
or obsolete machinery, but there were still certain dynamos at 
the works which, he was told, it would be desirable to replace 
when favourable opportunity arises. They had also put down 
a Calvert's economiser out of revenue, and replaced a very 
considerable amount of obsolete and unreliable mains. An 
information bureau and showroom had been inaugurated. On 
capital account, they had laid down during the year a further 
500 kw. high tension steam dynamo, and opened up two new 
sub-stations, each with 180kw. of plant capacity, at Buckingham 
Street and Beverley Road (Blundell's), and all these will be in 
every sense completed for the coming winter. 


KiNo's LvNN.—In the early hours of Saturday morning the 
town was plunged into darkness through the failure of the 
electric light. Mr. J. Pilling (the Electrical Engineer), who was 
away on holiday, was hastily summoned back by telegraph. 


Lonpon.—The lighting of most of the main thoroughfares by 
electric arc lamps was continued throughout the year, states 
the City Engineer (Mr. Frank Sumner, M.Inst.C.E.) in his 
report on the works executed by the Public Health Department 
of the Corporation of London during the year 1908. The number 
of the original type open electric lamps in lighting at the 
end of the year, ata cost of £26 each, was 398, being a 
decrease of two, accounted for, he says, by the substitution of 
the new and cheaper flame arc on the new rest in Aldersgate- 
street, and the abandonment of one lamp on the Blackfriars 
Bridge Approach by the Royal Hotel, thelatter being no longer 
required. In addition to this number, there were 34 “ Oliver " 
flame arcs (mostly experimental), and 18 “ Reason " enclosed 
arcs (experimental), in lighting during the year. These lamps 
were lighted on 23 days during the year when fog or unusual dark- 
ness occurred, at a total additional cost of £146 19s. 2d. The num- 
ber of defective electric lamps reported during the year was 71. 
The returns of these defects are made daily by the police ; and 
the City of London Electric Lighting Co. were fined for each 
failure, the amount deducted from their account in fines during 
the year being £15 188. 7d. During the year the flame are lamp 
on the footpath by the Royal Hotel, Blackfriars Bridge Approach, 
was removed, the light from the adjacent high-pressure gas 
lamp proving sufficient to light this part of the thoroughfare. 
Owing to a new rest being constructed in Aldersgate Street, at 
the western end of Falcon Street, the column lamp at the corner 
of the latter thoroughfare was removed on to the rest, and an 
“ Oliver " flame arc lamp, costing £17 108. per annum, was 
substituted for the open type of lamp, costing £26. The 
City of London Electric Lighting Co. substituted an „Oliver“ 
flame arc lamp for an open type of lantern on the rest at 
the northern end of Blackfriars Bridge. There were in lighting 
at the end of the year 398 original type open lamps at £26 
each per annum, 23 Oliver flame arcs (partly experimental) 
at £17 10s., and 18 Reason enclosed arcs (experimental), 
Farringdon-street, at £12 10s., all from the City of London 
Electric Lighting Co., and 11 “ Oliver "flame arcs (experimental), 
Cannon-street, at £17 10s. from the Charing Cross Co. The 4 
“ Flame " arcs at Blackfriars Bridge Approach and the 4 at 
the Mansion House area, put up by the City of London Co. 
for their own experiment, are charged at £26 each per annum 
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during the year. In accordance with the resolution of the Court 
of Common Council of July 25, 1907, whereby the two Electric 
Lighting Companies having statutory powers in the City, were 
permitted to experiment with the newest form of electric lamps 
for street lighting in the thoroughfares of Holborn, Holborn 
Viaduct, Old Bailey (part of), Farringdon-street, Newgate-street, 
and Cannon-street (between St. Paul's Churchyard and Dowgate 
Hill), the Charing Cross and Strand Electricity Supply Co. have 
continued the lighting of their portion, viz., Cannon-street, with 
11 magazine Flame“ ares, centrally hung, being suspended 
over the roadway by wires attached to the buildings on either 
side at a height of 28 ft. above the roadway ; these wires were 
subjected to a very severe test, by dead weight and a drop 
weight, considerably heavier than the lamp. The lamps were 
put into lighting on November 1, 1907. The City of London 
Electric Lighting Co. have also continued their experiment 
with 21 * Oliver " flame arcs for a similar number of the original 
open arcs, adapting the existing columns in Holborn, Holborn 
Viaduct, and part of Old Bailey 20°5 ft. above the roadway, 
whilst in Farringdon-street 18 enclosed ares of the“ Reason? 
type, fitted up on special short columns 14 ft. above the roadway 
in lieu of the 12 open arc lamps and columns in that thorough- 
fare, have been maintained during the year. The installation of 
this area was completed by November 20, 1907, and £17 10s. 
per lamp per annum is the price paid. The maintenance cost of 
the“ Oliver“ flame ares in the Holborn area is £17 10s. each 
per annum, being equivalent to the charge for similar lamps in 
Cannon-street, and the cost of the enclosed ares in Farringdon- 
strect is £12 10s. each per annum. 


LoxNpoN.— Royal assent has been given to the London County 
Council (Tramways and Improvements) Act, 1909. The measure 
provides for the construction of four new lines of tramway, 
together with the reconstruction of three-horse traction lines. 
Of the new tramways, one is situate north of the Thames, two 
are south, and the last connecta districts north and south of the 
river. The northern one is the shortest. running from the existing 
terminus in Farringdon-road to a point where Charles-street 
crosses the road. The Mitcham-lane extension, the longest of 
the four lines authorised, will begin from the junction of the 
Southeroft and Mitcham roads at Amen-corner, Tooting, and 
skirting the country boundary will proceed through Southcroft- 
road to Mitcham-lane, along which thoroughfare it will be laid 
to a junction with the existing tramways in Streatham High- 
road, opposite St. Leonard's Church. Battersea and Chelsea will 
be linked up by a new tramway, and the fourth fresh line 
authorised will extend the existing Deptford lines to the Green- 
wich tramways. The lines to be reconstructed comprise: Tooley- 
street and Deptford, Woolwich-road and Highgate-hill. The 
Bill also sanctions the extensions of the Harrow-road trams to 
Edgware-road by the Metropolitan Electric Co. 


LonponpERRY.—The Electrical Engineer (Mr. R. Macrory) 
reported to the Corporation Lighting Committee the receipt of 
an application for a large supply of power and possibly lighting 
also, for the new locomotive works of the Lough Swilly Railway 
Co. at Pennyburn. In order to deal with this supply, it would 
be necessary to extend the cable system at an estimated ex- 
penditure of £889. Owing to the steady increase of consumers, 
he anticipated that a considerable extension of generating plant 
would be required next year, and, as their capital was now 
almost exhausted, should the Corporation decide upon any 
cable extensions, it would be necessary to also provide for cost 
of plant extension. The Committee directed the Engineer to 
prepare a specification of the amount of extra capital required 
and the probable number and revenue from new consumers. 


MANSFIELD.—From the Electricity Committce the Council 
have received a recommendation in favour of an alternative 
flat rate of 4d. being charged for lighting, from October 1. The 
Mayor (Alderman T. Taylor) observed that their customers 
would increase in numbers now that a flat rate had been adopted. 


Мірргеѕвкоган. — Electric light standards have recently been 
erected in Corporation and Newport-roada from the top of 
Marton-road to Harris-street. It is understood that should this 
experiment prove successful the Corporation will adopt an 
extensive scheme of street lighting by electricity in the main 
thoroughfares of the town. The erection of these lamps in 
Corporation and Newport-roads, has been completed by the con- 
tractors, Messrs. Crompton & Co., Ltd, Are Works, 
Chelmsford, Essex, and the Borough Electrical Engineer 
(Mr. H. M. Taylor) made a test run before taking them over on 
behalf of the Corporation. The installation ts up-to-date in every 
way. There are 20 standards placed from 60 to 80 yards apart 
and fixed on each is an arc lamp for lighting up to midnight and 
two incandescent electric lamps for use thereafter. The are lamps 
are run 10 in series on 440 volts, and each takes 8 amperes. 
Therefore each lamp consumes only 35 of a unit per hour. 


Ог.онам. —Тће Electricity Committee have decided to reduce 
the price of energy to the Tramways Committee from lid. per 
unit to 114. per unit on all energy consumed over three million 
and a half units. This reduction, should the Tramways Com- 
mittee require as much energy as last year, will mean a saving 
of several hundred pounds. The agitation for a reduction has 
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been going on for some time, and the Tramways Committee 
have been assiduous. The fact that the Electricity Committee 
have had a successful year has enabled them to favourably 
consider the matter. 


ParGNTON. — The question of lighting the streeta by electricity 
has been considered by the Council. Paignton Electric Light and 
Power Co. made an offer to alter and adapt existing gas lanterns 
for 50 c.p. lights for £2 10s. per annum for each lamp. the contract 
to be for not less than three years. Mr. Sarson pointed out to 
the Council that the Electric Light Co. were prepared at their 
own cost to give a 100 c.p. light at any selected place for a fort- 
night as a trial. Mr. Ham observed that if the Gas Co. were pre- 
pared to give the same light he could not understand why they 
had not done it before there was opposition. The Electric Light 
Co.'s offer was accepted. 


PeNsuaw.—It has been decided to light with electricity 
the main road between Penshaw and Shiney-row. 


PonrsMovTH.—The accounts of the electrical undertaking 
for the year ended March 31, show a total revenue of £48,631, 
and an expenditure of £24,442 2s. 10d., leaving a balance carried 
to net revenue account of £24,188 188. 10d., as compared with 
£21,733 8s. ld. in the previous year. Allowing for instalments 
of principal and interest, there remains a surplus of £3,930 3s. 4d. 
to go to the Appropriation account. The general supplyof current 
shows a decrease of £487 9s. 3d., but this was more than come 
pensated for by an increase of £869 78. 5d. in the public lighting 
sales under contract and slot metres. The figures for cost of 
production indicate a satisfactory reduction. The quantity 
sold totalled 3,476,730 units. 


REDDITCH. — То the Electricity Committee the Works Manager 
submitted a scheme for supplying electrical articles at a cheap 
rate, in which scheme the Council had been invited to join. The 
matter was referred to a sub-committee for consideration. 
Accounts sent out for the June quarter amounted to £1,152 68.6d., 
being a decrease of £55 Ga. IId. as compared with the figures for 
the corresponding period of last year. 


ScuLCOATES.—The Works Committee of the Sculcoates 
Board of Guardians have appointed Messrs. Stebbings and 
Sissons to interview the Hull Electric Lighting Committee or 
the chairman (Mr. E. Hanger) with a view to a better offer 
being obtained for a stand-by supply of electricity for flighting 
purposes. An offer by Mr. H. Bell, the electrical engineer, 
to supply at a cost of £4 per kilowatt per annum for the maximum 
kilowatts demanded. plus a charge of $d. per unit for every unit 
used was conisdered too high. 


SHEFFIELD.—A point of interest to contractors was raised 
at a meeting of the Education Committee. The Training College 
managers had invited tenders for providing and fixing the neces- 
sary appliances for lighting the new hostel for men students at 
Southbourne, Clarkehouse-road, by electricity. Thirteen tenders 
were received, and eventually that of the Corporation Electric 
Supply Department, amoynting to £155, was recommended for 
acceptance. Alderman Marsh moved, as an: amendment, that 
the work should be given to Messrs. Hall & Matthews, of 
Sheffield, whose tender came to £127, or £28 less than that of 
the Corporation Department. Alderman Styring urged that, 
in the circumstances, a sum of £28 might very well be spent in 
giving the work to the Department rather than to an outside 
contractor. Councillor Bennett, the Chairman of the Committee, 
took the side of his Department. He could have understood 
the amendment, he said, if it had been that they should take 
the lowest tender. In further discussion it transpired that the 
highest tender was £328, and the lowest £94. Councillor Neal 
advocated an arrangement under which every Department of 
the Corporation was bound to serve any other Department at 
cost price, plus a small reasonable percentage for profit. The 
amendment was carried. : 


StocKton.—There was cause for congratulation in the report 
of the Electricity Committee. At the July meeting it was pro- 
posed to supply Messrs. Head, Wrightson & Co. with a day load 
of electricity at §d. per unit, which was below cost price, but this 
figure was altered to 1d. per unit, notwithstanding the opposition 
of the chairman and other members of the committee, who 
protested that the firm would not pay 2d. The committee now 
reported the receipt of a letter from Messra. Head, Wrightson & 
Co., in which they stated.“ we are prepared to accept your offer 
to supply electricity to Stockton Forge Works for a further’ 
period of two years, dating from the 20th June, 1909, at the 
price of jd. per unit, otherwise subject to the terms 
of the existing agreement." Alderman Tompkins intimated that 
there was an increase in the amount of consumption, and a 
decrease in the cost during the past quarter, owing to the extra 
load taken by the Stockton Forge. 


TAUNTON.—During the past quarter the connections to the 
mains were 548 8 c.p. lamps, or a net gain of 528. 


ToDMORDEN.— At an estimated cost of £1,000, a new generating 
set is to be provided at the electricity works by the Council: 
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LIGHTING AND GENERAL—Overseas. 


BILBAO. — The British Consul (Mr. A. Maclean) reports that in 
the heavy electrical trades the tendency is for orders to go 
elsewhere in preference to the United Kingdom, and this is 
probably due to the fact that foreign manufacturers were first 
in the field. It is worth while. however, to call attention to the 
fact that the use of electricity is constantly extending, and that 
the key to the Spanish electrical trades is cheapness. In nearly 
all branches of Spanish trade local representation is advisable. 
Good firms who undertake agencies, however, are generally 
fully engaged, and few of them will take on new business, unless 
it contains the potentialities of considerable profit. There are 
a number of men ready to ofter their services, but they are not 
always suitable, particularly when, as is generally the case, 
business is not on a cash basis. 


BRaziL.—The Diario Offcial of July 21 contains а copy of a 
decree transferring to the Companhia Brazileira de Energia 
Electrica the concessions granted to Seüores Guinle and Cia. for 
the installation of electrical works at Alberto Torres, and the 
appropriation for electrical purposes of the water of the Rio 
Itapanhau in the State of Rio de Janeiro. 


CaALcUTTA (IND1A).—Mansfield's incandescent lamps, a speci- 
ality of Messrs. Mansfield & Sons, Ltd., Calcutta, have been 
installed by the Oudh and Rohilkhand State Railway for lighting 
the locomotive running shed at Lucknow. Mansfield's oil gas 
installations are largely in use on this railway for lighting stations 
and other purposes. 


JAMAICA.-—The revenue from telegraphs for the financial year 
1907-8 amounted to £6,489 8s. 8d., being £489 8s. 8d. in excess 
of the estimate. The cost of official telegrams totalled £414 4s. 
т sum of £832 was expended оп the maintenance of telegraph 

ines. 


MELBOURNE.—The Melbourne City Council's electrical refuse 
destructor will have a capacity of 150 tons per day, thus allowing 
for a slight increase upon the present average daily collection. 
The plant is of the Horsfall top-feed type, and consists of 3 units, 
each of 2 cells. Three Babcock & Wilcox water-tube boilers, 
one for each unit of the plant, have been built in, and a star 
has been made with the clinker-crusher. The steam generated 
in the destructor furnaces will be utilised in the electric supply 
works adjoining, to which it is expected to prove worth about 
£2,000 per annum. The cost of plant and buildings is estimated 
at about £25,000. 


MeERcEDEs.— Electrical energy is being used for pumping from 
the Rio Grande the water for the great system of canals and 
ditches of the Mercedes, Tex., irrigation system. The power is 
supplied from a central power plant, situated in the town of 
Mercedes, 7 miles from the pumping station. The Mercedes 
enterprise will be one of the largest electrical pumping irrigation 
propositions in the world. Water will be supplied for more 
than 200,000 acres of land, situated in the valley of the lower 
Rio Grande. The central power plant at present generates at 
6,600 volts, the three-phase currents being transmitted to the 
pumping station, situated upon the bank of the river, 7 miles 
distant, and operating an induction motor-driven pump, which 
has a capacity of 60,000 gallons per minute. The equipment 
of the central power plant consists of two generators of 300 kw. 
each, and a 15 kw. lighting set for the town of Mercedes, when 
the main set is shut down. 


MOoNTREAL.--A very substantial reduction in the rate for 
electric light has been decided upon. In the past, householders 
have been paying 15 cente per kw. (one Board of Trade unit). 
Under the new arrangement, which comes into effect on 
October 1, they will get their light at 10 cents per kw. 


Rio DE JANEIRO.—The United States Consul-General, in his 
report on telephones in Brazil and the scope for development, 
states that an American company which is constructing a 
system for the State of Rio de Janeiro secured its concession 
about three ago months, and has the construction of the system 
well under way. One of the chief objects of the enterprise is to 
afford communication by telephone between the City of Rio 
de Janeiro and the country surrounding it, including Petropolis, 
the summer capital of the country, Nictheroy, the capital of 
the State of Campos, and other important points. There is 
great need in Brazil of telephone service in many parts of the 
country not reached by the Government telegraph system 
or in which the telegraph system does not meet the require- 
ments of business. Although Brazil has 20 States and a territory 
substantially the same as that of the United States, it has no 
inter-State telephone line, and, by reason of the inter-State 
restriction, it has few telephone lines serving rural districts 
within the several States themselves. The telephone business in 
Brazil is little developed in either extent or service. According 
to official returns, there exists in Brazil a total of 39 telephone 
systems, ranging from 22 to 2,503 subscribers, of which, at the 
time the statistics were prepared, last year, 15 were Berliner, 
9 Kellog, 3 Bell, 4 American, and the others German, Swedish, 
Norwegian, and French. The total number of subscribers in all 
the systems is 9,200. The capital of the companies ranges from 


$900 to $1,190,000. Of these companies only 5 have more than 
500 subscribers—viz., Bahia, Rio de Janeiro, Pernambuco, 
Pelotas, and San Paulo. 


SIMLA.—The Simla hydro-electrical scheme has already been 
sanctioned under the supervision of a Public Works Department 
expert, Mr. J. Rowan Wilson, an Executive Engineer of the 
Punjab. 


SOUTH AFRICA.—SNea Point is to have the advantage of an 
unique electric lighting installation, so far as the Peninsula is 
concerned, according to the Cape Argus, of Cape Town. In 
other words, they will be able to accommodate the candle power 
of their lamps to their requirements, and by this means con- 
siderable saving will be effected. The reason is that as the 
district to be served extends to some distance from the generat- 
ing station, alternating current will have to be employed instead 
of a continuous current. The City Electrical Engineer (Mr. W. 
E, Long), in an interview, explained that a sub-station will be 
erected at the back of the municipal offices in Hall-road, and 
here there will be a transformer by means of which the current 
coming in from the electric lighting works in the Dock-road at 
a voltage of 2,200 is reduced, and distributed to customers in 
that neighbourhood at a voltage of 110. Similarly other trans- 
formers will be placed along other parts of the Main-road to 
reduce the pressure in 4hose areas. But in addition it will pro- 
bably be found advisable for most consumers to have a trans- 
former of their own. What has not so far been manufactured is 
a high voltage low candle power lamp. As soon as electrical 
science has mastered that difficulty, Cape Town, in common 
with other places, will derive considerable advantages in the 
matter of its lighting. 


SwEDEN.—The British Consul at Stockholm, in his report for 
1908, refers to the electric smelting of iron ore in Sweden, and 
remarks that it will still remain a question whether it will pay 
better to smelt great quantities of iron ore in Sweden and export 
it as pig iron than to continue exporting ore as hitherto, unless, 
of course, Sweden can use the pig iron herself. Even if Sweden 
by this process can produce pig iron much more cheaply than 
hitherto, he states, it does not follow that such pig iron would 
be cheaper than pig iron produced from Swedish ore in other 
countries. Again, the total power to be developed from Swedish 
waterfalls is only estimated at 4,000,000 h.p., and naturally 
much of this is not situated conveniently to the ore, so that 
additional transport must be considered. Another problem 
concerns the proportion of the electrical h.p., which, in view of 
other industries, can be profitably expended on producing pig 
iron. 


Vapo (Italy).—The British Consul at Milan (Mr. S. J. A. 
Churchill, M.V.O.) has forwarded an extract from the Sole 
(Milan), announcing that the Executive Council of the Italian 
State Railways have sanctioned the proposal to erect a central 
electric generating station at Vado, on the Ventimiglia-Savona 
line, at & cost of 1,500,000 lire (£60,000). 


TRACTION—Home. 


CAMBORNE.—Colonel Druitt, R.E., held a Board of Trade 
inquiry into the complaints lodged against the Urban Electric 
Supply Co. by the County Council and by the Redruth and 
Camborne Urban Councils. Colonel Druitt met the various 
representatives at Redruth, and proceeded on foot to Camborne, 
making a close inspection of the trams. The Inspector subse- 
quently adjourned to the Camborne Council Chambers, where 
Mr. Cowlard, on behalf of the County Council, explained the 
nature of the various complaints. Mr. Cowlard also read the 
correspondence between the parties concerned, in which they 
were unable to come to any agreement. It had been, therefore, 
decided to leave the matter in the hands of the Board of Trade, 


Dover.—The Board of Trade have confirmed the Dover, 
St. Margaret’s and Martin Mill Light Railway Order, 1909, 
authorising the construction of Light Railways in the borough 
and rural district of Dover. 


Hiandarz.— The cara on the Highgate-hill Steep Grade 
Tramway ceased running on Monday, the line having been 
purchased by the London County Council, who are going to 
electrify it and link it up with their northern system. The line, 
which was opened on May 29, 1884, was the first cable tramway 
in Europe. 

Hutt.-—Having received a deputation from the residents of 
Hessle, discussion has arisen in the Corporation with regard to 
an extension of the Hessle-road route of the electric car service. 
It is suggested that the service be continued to “ The Granby," 
Hessle (24 miles beyond the present terminus) making the 
route 4} miles in length. The estimated cost for laying the 
rails and widening the road is £30,000, this price being exclusive 
of power, plant, and cars. 


TR ACTION-— Overseas. 


GUADALAJARA. _Ап American Consul, in commenting on th* 
mandate which orders all electric cables in Guadalajara, Mexico 
to be placed underground, states that this work will be accom- 
plished by the union of-two strong local corporations :—La 


Compania de Tranvias, Luz y Fuerza de Guadalajara, with La 
Empresa Irrigadora y de Produccion Electrica de Guadalajara. 
The first company holds a monopoly of the electric current for 
power and lighting purposes in the city, and the second company 
holds concessions from the State of Jalisco and the Government 
of Mexico, by which it controls the right to irrigate a large tract 
of land, to utilize the water power of the neighbouring rivers, 
and to take electric feeders into Guadalajara, It is stated that 
offers of materials for ‘the conduits and for the underground 
cables, addressed to either of the above companies, would 
receive consideration. 


JAPAN. The Japan Chronicle publishes a report that the 
Middle District Railway Oftice has decided to dispense with 
steam engines on the Hachioji-Kofu line and to use electric 
motors. Fifteen motor carriages have been ordered from the 
Osaka Railway Carriage Manufacturing Co. It is stated that 
the time taken by the motor carriages will be less than by 
steam propulsion, the journey being done in 3 hours, instea of 
4 hours and 10 minutes. 


Мохстох. —From an American consular report it appears 
that the electrification of the Grand Trunk Pacific or National 
Transcontinental Railway from the Nt. Lawrence River to 
Moncton is now under the serious consideration of the railway 
company, the Dominion Government, and the New Brunswick 
Cabinet. Electrical engineers who have given the subject con- 
sideration, declare the conditions to be entirely favourable. "The 
distance between the St. Lawrence and Moncton is about 460 
miles, and for a considerable parte the distance the road passes 
through dense forests of spruce and fir in Lower Quebec and 
. Northern New Brunswick, as well as through the rich farming 
country along the upper 8t. John Valley. At the Grand Falls 
on the St. John River, 170 miles from the St. Lawrence and 
160 miles from Moncton, there is water power sufficient to 
develop electrical energy for working the whole road. At this 
point the river has a natural fall of about 130 ft., and a flow 
that it is estimated will be sufficient to furnish from 100,000 to 
125.000 h.p. continuously. 


NEW Sowru WarkEs. - The New South Wales Board of Ex- 
aminers of Enginedrivers appointed under the Mines Inspection 
Act, 1901, have submitted their report on the examinations 
for certificates of competency as electric motor drivers, held at 
Sydney and Cobar, on Friday, May 14 last. Nineteen candidates 
attended, and the following passed: Sydney, A. J. Henry; 
Cobar, 8. J. McPhail, €. G. Pearce, W. G. Smith. 


ONTARIO.— A party of the Hydro-Electric Power Commis” 
sion's men, under Engineer Clark, of Toronto, are here laying 
out the line between London and Stratford. In connection with 
the new Hvdro-Electric power line the construction of the 
stations at. Dundas and Niagara is already proceeding, and it 
is anticipated that they will be completed by December. The 
towers and telephone lines on the right-of-way of the trans- 
mission line are being rapidly put up. Two construction gangs 
are now working on the erection of towers and a third will be 
added next week, when 16 is expected that it will be possible to 
` erect 15 towers per day. 


ONTARIO. —A new electric railway will soon be commenced 
from Morrisburg to Ottawa, reports the Consul for Cornwall, 
Ontario (Mr. John E. Hamilton). The company has been incor- 
porated with a capital of £200,000. The power plants will be 
located at Morrisburg and Billings Bridge, Ottawa. Another 
line contemplated called the Belt Line Electric Railway, covers 
practically the same route ; but the Corporation of Metcalfe, in 
Carleton County, proposes to give the right of way to the com- 
pany that begins work first. 


SANTIAGO DE CHILI.—It is reported that the Government 
of Chili has decided on the electritication of 1,150 kilometers of 
railway, beginning, as an experiment, with 184 kilometres. 


Sr. PETERSBURG.—Contrary to the report that the offers 
made a few months ago to the St. Petersburg Municipality by 
an international syndicate regarding the reorganisation of the 
tramway system had been definitely rejected, it is now stated 
on reliable authority (savs the Financial News), that the negotia- 
tions are being actively pursued. The syndicate includes, 
besides the German General Electrical Co. and Messrs. Siemens 
& Halske, the English Westinghouse concern, and is being 
backed by the Deutsche Bank, together with the Société 
Générale. In brief, the scheme consists in the purchase from 
the city of all the lines, with the rolling stock and the municipal 
electrical works, at the price of 20.000,000 roubles; also the 
extension of the system, for which purpose another sum of 
30,000,000 roubles would be reserved. The tramways would 
subsequently be worked by a company to be promoted by the 
syndicate, and the municipality would share in the net profits 
up to a maximum of 7} per cent. 


SwATOW (China).—From the report by the British Consul 
(Mr. P. F. Hausser) on the trade of the Swatow district in 1908, 
which will shortly be issued, the Doard of Trade Journal quotes 
the following :— There is a scheme on foot to construct an 
electric tramway from Swatow to the district city of Cheng-Hai, 


— — — 


a distance of about 10 miles. According to the prospectus, the 
capital is to be $300,000, in $5 shares ; the latter, however, are 
not being taken up readily. Two large river branches would 
require to be bridged, but otherwise the construction of the line 
should present no difficulties. 


ELECTRICAL ENGINEERS’ NEW HOME. 

Apropos of the provision of the new home of the Institution 
of Electrical Engineers on the Victoria Embankment, it may be 
mentioned that the authority to purchase the property for 
£50,000 was given last year ; and the purchase moncy has been 
provided by taking £24,000 from the accumulated funds of the 
Institution, and by a mortgage on the building amounting to 
£26,000. The entrance hall to the building is to be enlarged and 
improved, and the theatre is to be entirely rebuilt. There is to 
be a total expenditure of about £18,000 on the alterations to the 
building, and the equipment and furnishing of the library. The 
new theatre will, it is stated, be a very handsome one. and appre- 
ciably larger than that of the Institution of Civil Engineers, in 
which for some time the Electrical Engineers have! been holding 
their meetings. ` 


PERSONAL. 


Mr. Frank Stuart-Milne. who some time ago left the Newcastle- 
on-Tyne Electric Supply Co., Ltd., to take up an important 
appointment in the Argentine in connection with the electrical 
department of the State railways, has commenced business in 
Buenos Aires as commercial engineer and agent for British rail- 
way, mechanical, and electrical engineering firms. Associated 
with him as British engincer and secretary is Mr. J. A. Seager, 
A. M. Inst. C. E., A. I. E. E.,  Emerson-chambers, | Neweastle-on- 
Tyne. 

Mr. Jens Orten-Boving. M. I. M. E., hydraulic engineer, has 
taken into partnership Mr. Douglas Spencer and Mr. P. R. 
Cobb. The style of the firm will henceforth be Jens Orten- 
Boving & Co. The address of the firm is 94, Union Court, Old 
Broad.street, London, E.C. 

We are requested by Mr. Vincent S. Allpress, M. I. C. E., to 
announce that in future all letters and correspondence, ete.. 
should be addressed to him at 39, Victoria-street, Westminster, 
or to Southwick, Sussex. 


A satisfactory contract has been entered into by the Dolcoath 
Mine, Ltd., with the Cornwall Electric Power Co. and the Urban 
Electric Supply Co. for the pumping power required at their 
Williams’ shaft, and also for driving the new 12 heads of pneu- 
matic stamps, orders for which have been placed. 

The Bengal-Nagpur Railway Co. have ordered for trial pur- 
poses & hundred cells from the Chloride Electric Storage Co, 
Clifton Junction, near Manchester. | 

The Key Engineering Co., Ltd., of London, has obtained 
another order for an Ehrhardt and Schmer large gas engine. 
The Electrolytic Alkali Co., Ltd. have placed an order with 
this company for a 500 h.p. Ehrhardt and Schmer gas engine 
for driving an electric generator at their works. 


ALTERED CABLE ROUTE. 


The Telegraph Construction and Maintenance Co.. of London. 
have laid a portion of a new Atlantic cable for the Commercial 
Cable Co. The old cable stretched from Waterville to Canso. 
and from Canso to New York. The altered and new route is 
from Waterville to St. John's, and from there on to New York. 
The new portion extends for about 276 miles from St. John's 
outwards, and this section gave the contractors the greatest 
trouble. The length of the cable between St. Johns and New 
York is about 1,310 miles, very considerably shortening the 
former route. The operations have only taken a month. 


PUBLICATIONS RECEIVED. 
* Journal of the Institution of Electrical Engineers," for 
August. (E. and F. N. Spon. Price 5s.). 


Messrs. Donovan & Co., of Birmingham, have brought out 
a" price- list of their non- association cables, real insulators, live 
insulators and tubes, etc. 


Mexico Tramways. Coupon No. 6, due Ist proximo on the 
General Consolidated First Mortgage 50-Year Gold bonds, will 
be paid on and after that date at the Bank of Montreal, 47. 
Threadneedle-street, E.C., and at their offices in New York and 
Montreal, also at the agents in Brussels, Basle and Berlin. 
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PATENTS. 
Regulation of Electrie Motors. 


14700.—1908. BRrrISsH THOMSON HOUSTON Co., Lrp., London. 


This is an improved regulator which causes the motor to 
run at a nearly constant speed, notwithstanding variations 
in the line voltage of supply. In the diagram 1, is the motor, 
the speed of which is to be regulated. This motor is provided 
with & shunt field 2 having a resistance 3 in series there- 
with. Driven from the motor shaft is a centrifugal governor 
4, the collar of which controls à movable contact 5 adapted 
to engage with a contact 6. The differentially wound 
relay 7 is provided with coils 8 and 9, adapted to receive 
current from the mains 10 and 1l. The circuit of coil 8 
is permanently closed but that through coil 9 is adapted 
to be completed when the contacts 5 and 6 are in engage- 
ment. The relay 7 controls a movable contact 12 adapted 
to engage with the stationary contact 13 which contacts 
when in engagement are adapted to close the shunt circuit 


ee 


of low resistance about the resistance 3. At normal speeds 
the governor 4 holds the contacts 5 and 6 apart. These 
contacts being in the circuit of coil 9 prevent this coil 
from being energised, consequently the coil 8 which is 
permanently energised, holds the contact 129 away from 
contact 13, and the resistance 3 remains in the field circuit 
of the motor. If, however, the speed of the motor rises, 
then the governor causes the contact 5 to engage the contact 
6; this completes the circuit of relay coil 9, and, as the 
relay is differentially wound, the effect of coil 8 on the 
movable contact 12 is neutralised. Contact 12, therefore, 
engages contact 13 and the shunt circuit about the resis- 
tance 3 is closed, thereby allowing a greater amount of 
current to pass through the field 2 so that the speed of the 
motor is reduced. When the speed of the motor falls suffi- 
ciently, the governor again separates the contacts 5 and 6 
and the coil 8 again holds the contacts 12 and 13 apart. 
The governor controlled contacts may be operated by the 
sliding sleeve actuated by the centrifugal weights. 


Magnetic Clutches. 


14530.—-1908. Н. W. RAVvENSHAw, Hanwell. This is an im- 


provement in magnetic clutches of the type in which the 
electro-magnetic element consists of a single annular 
trough mounted upon a spider, the trough holding an 
annular energising coil. In clutches of this type it is usual 
to wind the energising coil upon an insulating casing. 
The employment of such a casing, however, has the dis- 
advantage in practice that, if it be made of such size as to 
fit tightly on to the ring forming the inner limb of the U 
shaped trough, as it should be, it is a very difficult matter 
to get it slipped on to the ring. This is especially so in the 
case of clutches of large diameter. The object of the present 
invention is to obviate this drawback. Fig. 1 is a cross 
section of the annular U shaped trough of a clutch of the 
type indicated above. Fig. 2 is a detail view illustrating 
a modification. In these drawings the inner limb 1 and the 
yoke 2 of the U shaped trough are shown as being integral 
and mounted upon the spider 3. The outer limb 4 is shown 
as being separate and connected at its inner end to the yoke 
by screws 5. The ring constituting the limb 1 is turned 
down as indicated at 7 in Fig. 1 so as to form a shoulder 
extending all round the ring. To place the winding in the 
trough, the outer limb 4 being removed, a flat ring 8 of 


insulating material is placed on the inner limb 1 and pushed 


against the bottom of the trough as shown, and a second 
flat ring 9, also of insulating material, is placed on the 
limb 1 so that its outer face is flush with the shoulder 10. 
Over the turned down end of the limb 1, a flat brass retaining 
ring 11 is then placed (the opening in which is of such 
diameter as to just fit on to the turned down part), and then 
the metal from the corner 12 is knocked up so as to form 
a ridge 13, as shown in dotted line. This ridge holds the 
brass retaining ring 11 in position. The insulated wire 
for the energising coil is now wound on in the space 14, 
and the limb 4 is subsequently placed in position and 
secured by screws 5. If desired, a ring of insulating material 
indicated by the dotted line 1^ may be placed on the limb 
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1 as shown in Fig. 1. In Fig. 2, the limb 4 is shown as being 
5 with an inwardly projecting flange 15 which over- 

angs the outside edge of the brass retaining 11, so that 
should the ring 11 have been pressed outwards at all by 


the winding, it will be forced back into its proper place 
when the limb 4 is placed in position and the screws 5 are 


tightened up. 
Electric Signalling System. 


27436.—1908. А. T. BLACKALL X C. M. Jacoss, Reading. 


According to this system a single wire circuit between 
two stations is so arranged that block telegraph indicators, 
one at each end of the circuit, giving three different indica- 
tions, two independent on the direction of current passing 
through them, and one dependent upon no current passing 
through them, can be operated from one station (say А), 
while from the other station (say B) an indicator responsive 
to intermittent or momentary current can be operated 
at the first station (A) by such means as a single stroke 
bell. 
Starting Switeh for Electric Motors. 


14513.—1908. D. Timar & C. von DREGER, Berlin, S.W. 


This improved started has an outer switch handle which, 
during the switching in movement, rotates a hub and lever 
in such a manner that the hub carries in its rotation a sleeve 
to which is secured one end of a spiral spring, the other 
end of which is connected to a switch arm. The arm rotates 
a lever coupled with a brake movement. The switchin 
off movement of this handle returns the switch lever an 
the spring returns the lever of the brake piston as well 
as the brake piston itself through the intermediary of a 
radially arranged pin aituated in the sleeve and bearing 
against the edge of a slot in the hub of the lever coupled 
with the brake piston. 


Electro Magnetically Operated Switches. 


16298.—1908. GENERAL ELECTRIC Co., Schenectady, U.S.A. 


The switch has an E shaped magnet field frame with an 
actuating coil surrounding the middle limb. This produces a 
magnetic field through the frame. An armature pivoted at 
one side, moves towards the field frame when the coil is 
energised. A movable contact operated by the armature, 
moves into engagement with a fixed contact when the 
armature is attracted. 


22345.— 1908. A. C. 


14483.— 190s. 


6106. —1909. G. 


50413. — 1909. 


2042. 


18812.— 1908. E. 


8108.— 1909. Siemens & HaLskE, Berlin. 
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Portable Key for Electric Flash Signalling Purposes. 
Davey, London, E. The key consists 
of a tubular case in which are two contacts normally held 
apart, but which may be brought together by pressure 
upon a spring outside the case. One of the contacts is at- 
tached to a fixed insulating block and the other to a mov- 
able block. When the contacts are brought together. a 
light of long or short duration as desired is flashed from the 
signalling lamp. 

Soldering Metallic Filaments for Electric Lamps. 
S. Marierti, Turin. The end of the electrode 
intended to receive the filament is of tubular form. 4 
current of air is directed upon the soldering point opposite 
to the direction of the filament. This removes the hot 
gases from the filament produced by the voltaic are which 
would cause oxidation of the filament even near the 
soldering point. 

Electrical Resistance for Electric Heating. 
CoorER & F. C. Suare, Moseley. This is a 
self-contained electrical resistance unit for heating pur- 
poses. The resistance member and an insulating strip 
are spirally wound on a bobbin in which the terminal for 
the inner end of the coil is formed by doubling the resist- 
ance diagonally across and then doubling the projecting 
part back on itself, forming a short projection on one side 
of the coil and a terminal strip extending outward from 
the other side. The bobbin has a groove for the projection 
and a slot for the terminal strip. 

Measuring Alternating Electric Currents. 

DR. S. GIGGENHEIMER & C. GOSSEN. Nuremberg. 
In this apparatus the alternating electric current is measured 
by the action of thermo-electric couples arranged in a bridge 
connection traversed by the alternating current. Not more 
than two couples are used in each branch of the bridge. 
The couples of wires are of sufficient thickness to combine 
with comparatively small thermal capacity sufficient 
thermo electric power to produce the deflection of an 
ordinary galvanometer or like current indicating instru- 
ment. 
Machines for Electrically Welding Chains. 

—]909. A. G. STAHLWERKE WEISSENFELS VORM GOP- 
PINGER & Co., Krain. While the chain link is still cold, 
it is employed for transmitting motion from a positively 
operated pusher to tlie opposite pusher, which is mounted 
on a spring controlled lever. Energy is thereby stored 
in the spring of this lever so that, when the link softens, 
the pusher connected to the lever moves in the manner 
known in machines of this kind, and effeets the manipula- 
tion of the coupling between the driving and the working 
shaft. 

Spark Distributors for Electrical Ignition Apparatus. 
DExiÉPORT, Suresnes, France. This is an 
improved distributor for use in electrical ignition apparatus 
for internal combustion engines of the class in which the 
primary and secondary brushes are mounted in the opposite 
faces of the same rotary member. A central brush is resi- 
lently mounted in the stationary cover for conveying the 
ignition current to the secondary brush whilst the primary 
brush co-operates with four primary contact plugs on an 
angularly movable member by which means the ignition 
may be advanced or retarded. The general construction 
of the distributor is simple and such as to allow an casy 
replacing of all the various parts. 


Heating Coil Protecting Devices for Weak Current Electrica! 


Circuits. 

This is an im- 
provement in protecting devices for telephone or other 
similar circuits with weak currents which consist of certain 
parts connected together with solder of low melting point. 
The solder is caused to melt in the protectors by means of 
a heating coil of wire, which surrounds the soldered parta 
when receiving current of sufficient strength to effect that 
purpose. These arrangements have the disadvantages 
that either the solder is pushed out by the movement 
of the parts or the whole arrangement is not simple enough 
for continuous working. In the present invention ds 
protector is so arranged that it can movably be fixed i 
its holder in such a way. that on the melting of the ide 
the movable part is shifted by the pressure of a spring 
through such an angle that on again removing the pro- 
tector from its holder and setting it back therein, after 
reversing it, it is again ready for use. In this arrangement 
however, the same drawback is found that exists in older 
known protectors, namely, the movement of the protecting 
parts take place very slowly and does not extend far enough 
to effect its purpose satisfactorily. This is avoided by pro- 
viding that after the projee ting part has completed a small 
part of its total movement. a circuit is closed which allows 
a stronger current of greater heating power to pass through 
the heating circuit, thus allowing more energetic move- 
ment of the movable portion of the protector into the posi- 
tion in which the protected circuit is interrupted with 
certainty. 
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COMPANIES' STOCK AND. SHARE LIST. 


Commercial and Industrial. — 


Amount 
Name. pun 
Alliance Electrical Co., 5 p.c. Cuin. Pref., Noa. 1-70,000 К, 
ae (rd ,,. 1 
Aron Electr’ ty Me ter, 6 p.c. “Cum. Pref. Sh’ s, 1-125,000 I4 
- — Ordinary, Nos. 1-125 SG” shoe meen a / ы ang ane 1. 
British Aluminium Co., Ordinafy, 1-40,000 ........... 5. 
—— 7 p.c. €um. Pref., 1-40,%1ẽ l VIUVUlU—U—„ ͤũũ 4 5 
— —" A" pe. Cun. Pref., 1-20,000 h 5. 
—— 4 p.c. Funding Certificates, 1-20,000 ,.......... g 5 
—— b p.c. 1st Mort. Deb. Stock, Red. ............... 100 
—— Al p.e. Loch Leven Deb. (Немо, Red., 1-3.000 . 100 . 
British Insulated and Helsby Cables, Ord. 1-1009,000 .. 5 
—— 6 p.c. Cum. Pref, 1-100,000. Ii. 5 
—— 41 p.c. Mortgage Debentures .................. 100 . 
British Thomson-Houston Co., 44 p.c. Ist Mort. Deb. 
Stock. Wet sca ee de 100 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 
, REA Op o eg 3. 
—-— p.c. Mortgage Debenture Stock g 100 


Brush Electrical Engineering, Ordinary, Nos. 1-105,731 2 .. 


Last price. 


103-106 
91-96 


3/16-7/16 
3R-42 
0-4 
0-4 
43-48 
27-31 
1044-1064 


1 7716 1 11/16 


63-67 
71-77 


Laat price. 
£ 


515 
91-104 


9 15 18- 913,16 


* 9 a «© © © * ?* 


Non. Cum., 6 p.e., Prei. ОТИ e 2 
— 4 p.c. lat Debenture Stock oc... cece ee idea 400 
——- 4} p.c. 2nd Debenture ММөсСК................... 100 
Callender's Cable, Debentures ................... А 100 . 

Oran; ER Ce da du ede d 5. 

KEEN Те Ga a ee ᷣͤ V0 е ER Ree 5. 
Consolidated Electrical Co. Ordinary, i 110,000 .. ‘ 1. 
Crompton and Co., m 1- 85 Е oS Ea per E AA 3. 

5 p.c. Ist Mort. Reg. ‘Debs., Nos. 1-900 of £100, 

and 901-11,100 of £50, Red. .......... re — 
Dick, Kerr, and Co., Ordinary, 1,260,000 ....... X 1. 

6 p.c. Cum. Pref., 1-305,00c00⸗u⸗ͥuwm)]ͥi: , 1 

4} p.c. Debenture Stock. ......... Vu sdb RR ADR RS .. 100 
Edison and Swan United, A Shares, 1-99,261 ..... "E 8 

“A” Shares, 01-017,139 .... 5. 
—— 5 p.c. Debentures ..... e ete dia 100 . 

4 p.c. Deb. Stock, Red......... LL... ie wenn kere ee LOM s 
Electric Construction, Nos. 1 to 112,100 .......... sus 2: 

7 p.c. Cumulative РгеЇ.............. Tn А 2. 

4 p.c. Perp. Ist Mort. Deb... DUPU¹b h 100 . 
Ferranti, Limited, 5 p.c. 18t Mort. Deb. Stock, Red. 100 . 
General Eleetrie Company (1900) 5 p.c. Cum. Pref. .... 10. 

4 p.c. Ist Mort. Deb. Stockcknl¶nn ...... 100, 
W.T. Henley's Telegraph Works, Ordinary........... 5. 

4} p.c. Preference .......................... " 5. 
—— 4) pe. Debentures .......................... . 100. 
India Rubber, Gutta Percha, and Telegraph Works ... 10. 

+ тюс. Debentures: 2.21... ру якн н yd . 100 . 
National Electric Construction Co., 1-170,000. ....... i l. 
Telegraph Construction and Maintenance ......... vas ober a 

Ed aC atone 100 

wW hite, J. G., and Co., 6 p.c. Cum. Pref., 1-15,000 ..... 10. 

Electric Lighting and Supply.— 

Amount 

Namie. paid. 
£ 

Adelaide Electric Supply Co., 6 p.c. Cuin. Pref.,1-10,000 5 .. 

Bournemouth and Poole, Ordinary FC 10 

44 p.c. Cum. Pret., 7.50 1- 15,000 U UP!UV'VVNVVV''Pi'. 10 
——- 6 p.c. Cum. Second Pref., 15,001-22, 500 Cr 10 

4} p.c. Debenture Stock, —ReddwP]PTPDLPU) . 100 . 
Bromley (Kent) Electric Light and Power Co.......... 5. 

4} p.c. Ist Debenture Stock, Reed. ... 100, 
Brompton and Kensington, Ordinary ............* я Б. 

тб. Preferente 455 caer ta Rew а 8 5. 
Caleutta Electric Supply Corp., Ord., Nos. 1-100,000 .. 5. 
Cambridge Electric Supply Company, £10 Ord. ....... 8. 
Canadian General Electric Co., Common Shares $100 . 

7 p.c. Cum. Pref. Stock... 0.00.0... 0000 „ S100 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 
Charing Cross, West End, & City Electric Supply, Ord., 

PSU O00 ^35 шики к жЕ Кисер ak s ese e ek n 
——— 4} p.c. Cum.. Pref., 1-80,000 0 u:: i — 5. 
— 4 pe. Debenture мөс KARO wens cys 8 100 . 

“City Undertaking,” 4h p.c. Cum. Pref., 1-80,000. 5 
Chelsea E lectricity Sir — À D 5 
—-—— 4) p.c. Debentures .......................... . 100. 
City of London, Ordinary ........ eee ce eee ПРЕ? . 10. 
—— 6 p.e. Cumulative Preffᷣ iii . 10. 
— 5 p.c. Debenture Stock. ................ imd 100 

44 p.c. 2nd Deb. Stk., Rel ů ]). 100 
Cordoba Light and Power Co., Ist Mt. Stl. 5 p.c. Bds., 

RM ĩ Е е 9a f жк 100 . 
County of Durham Electrical Power Distribution Co., 

Ordinary, 10,001-50,000 ....... РОТУ В n x 
—— 5 p.c. Pretereuce, I:DO.00U. hr 5. 
County of London Elec. Supply, Ordinary ........... 10 

oc. СИП: РГӨ. эзле ыг rari ees ae а 10 
— 4] p.c. Debentures Prov. Certs. Al pd., Rd. 100 . 

4} p.c. 2nd Debentures Prov. Cera 100 . 
Edinundson's Electricity Corporation, Ord., J-80,000 . 5. 
dee pe MUI Prel ous eura or ay eR RR EC RSEN 5. 

4} p.e. First Mort. Deb. ....................... 100 . 
Electrical Development Co. of Ontario, 5 p.c. 1st Mort. 

30-year Gold Bonds, 10,751-15,750.............. mar 
Electric Supply Co. of Victoria, 5 p.c. Jat Mt. DeD: 

stack , y ĩð аа a aa 100 . 
Folkestone Electric Supply, Ord., Nos. 1-10,000 ...... 5. 

5 p.c. Cum. Pref., Nos. 1-10,000 CLD WP Hee ace unas 5. 

42 p.c. First Deb. Stock, Red. ............... .. 100 , 
Hove Eleetrie Lighting, Ord., 113,000 n .. b. 
Indian Kleetrie supply and Traction Co., 6 p.c. Con- 

struction Deb. Stock, Red 5. 
Isle of Wight Elec. Lt. and Pwr., 4) p.c. Db. Stk., Red... 100 , 


Kalgoorlie Electric Power and Lighting, 6 p.c. Cum. 
Pret TAO con eid P 1 
Kensington and Knightsbridge Klee. Lt., Ord., 1-21,000. 5 
Kensington and Knightsbridge and Notting Hill, 4 p.c. 15 
* 0 


Debenture Stock, Ked 


ео 65е э 


104-10} 
99-103 xd 
41-41 
93-06 
74-8 xd 


103-106 
100-103 
3/16-5/16 
t-i 
58-61 
841-863 p c. 
854-884 xd 


25 /32-5 
61-61 xd 


95-98 
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Amount 
Name. paid 
£ 
London Electric Ordinary ....... VVV i 3 
O D.C PTOL. cc sch he ˙⁰ma ½˙ʃũ d es Ge ER IR > Б... 
4p.c. at Mortgage Debenture Stock, Red. . 100 .. 
Madras Electric Supply Corporation 5 p.c. Construction 
Deb. Stock, Red. (Prov. Certs.), all paid.......... 100 .. 
Metropolitan Ordinary, 100,001- 300, ООО out шша еде ваз “О uy 
— 4} p.c. Firat Mortgage 'Debenture Stock ......... 100 . 
——— 4} p.e. Cum. ren quu sd s 8 5 
31 p.c. Mortgage Debenture, Red ]d 100 .. 


Mexican Electric Light Co., 5 p.c. Ist Mort. (Gold В. 
1-935, € 1-1,000 ($100) D 1-3,000 ($500) M 1-4,400 


Last price. 
£ 


11-41 xd 

105-108 
41-5 

831-861 


82-84 p.c. 75 


„%% ⁵⁵ /e ae teers ne ae eh d — 

($500), 4,001-14,000 ($1.000) ........... was CT uie NA-4)89] 
Midland Elec tric Power Dis., 44 p.c. Ist Mort. Deb.. nia — .. 94-97 
Newvcastle-upon-Tyne Elec tric Supply, Ord., 1-87,500. D us 41-51 

do. 87,501- 137,500 (issued at £1 prem.). All paid 

(Prov: COPS) cos tees EE Ke ON icis To EE 5. 41-51 

do., 5 p.c. Pref., 1-87, 500 (Prov. Certs.) ))) ks BAS 43-5} 

5 p.c. Pref., 87,501-137,500 (Prov. Certs.) ....... ; 4. 41-51 
Notting Hill Electric Liuht ing — — :- .. 10 . 111121 
Oxford Electrie, Ordinary, 1-96 and 40-14, 310 5. 6-6], 
-— 4 pe. Debenture Stock ....................... 100 95-08" 
River Plate Elec. Co., Ord., I. 119.687 K 120,501-120,507 1 15/18-17/16 

6 p. А Non-Cum. Pref., 1100, 000 pem 1 .. 1132-1 5/32 

5 p.c. Debenture Stoc k, ROC uae кир Ebert ES 100 .. 102-105 xd 
Rosarii Кеспе Co., 6 p.c. Cum. Pref., 1 20,000 ...... 5 54-8 
—- 6 p.c. Cum. 2nd Pref., 1-15.00oͥͥ⸗uuõur 5. 54-6 
Royal Electrical Company of Montreal, 4} p.c. First 

Shares Mortgage Debentures ................... 100 . 102-104 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. Ist Mt. Bde. 94-954 
Smithtleld Marketa Electric Supply, Ord., 1-12,000 .... 5. 90/16-13/16 
South London, Ordinary ........................ a 4. 2 28-3 
South Metropolitan Electric Light and Power, Ord. ... 1.. 5/16-9/16 

7 p.c. Cum. Pre... F si sand 1 .. 13/16-1 5/16 

p.c. 1st Mort. Deb. .................... 100 . 100-103 
St. James's and Pall Mall, Ordinary, 101-20,080 ...... m 81-9 
—— 7 p.c. Pref. ........ а t ar bU d deae d М Dus 7-7} 

r ³W—WAA. ⁵ 100 84-88 
Urban Electric Supply Co., Ordinary, 8-30,00 77. ae 4-1 

5 p.c. Cumulative Preference, 50,001-80,000 А 5 us 14-2 
—— — 41 p.c. First Mort. Debenture Stock, Red. ....... 100 75-80 
Westminster, Ordinary ........................... . 5.. 84-9 xd 
— — 4j p.c. Cum. Pref., 110,101-138,251 ..... vob Race p. s 44-5} 

Electric Tramways. — 
Amount 
Name. paid. Last price. 
£ 
Anglo-Argentine 10 p.c. Non-Cum. 2nd Pref., 260,008- 

ОВО OUT уы te we а we Se a euros Ded e 5 43-45 

Permanent 6 p.c. Debenture Stock, 18898. 100 91-92 
Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk., Red... 100 101-103 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75,001-150,606 1 11 

5 p.c. Cum. Pref. Shares, 1-75, 0 õ⸗ů⁸um·!U[„ äé 1.. 9/16-11/16 
Bir'ham & Midland Trams., 4} p.c. Ist Db. Stk., Red. 100 .. 87-91 
Blackpool and Fleetwood Tramroad ................ 10 131-131 
Bombay Elec. Supply and Trams. Co., 6 p.c. Cum. Pref. 10 91-10 

44 p.c. Deb. Stock, Redᷣ 7 . 100 .. 931-95] 
Brisbane Tramway Invest., Ord., 1-75,000............ 5 64-64 
—— 6 p.c. Cum. Pref., Nos. 1- 75, 000. cs ewe Gs Giang Б... 5-5} 

44 p.c. Deb. Stk., Red., Prov. Certa., all pd. T 100 .. 1004-1048 
British Columbia Electric Railway Co., Ord. Пел 100 143-147 

CCC . 100 .. 122-126 
— — b p.c. Cum. Perpetual Pref. Stock 100 . 107-110 
——— 4} p.c. Ist Mt. Deba., Nos. 1-6,250, of £40 each... 40 .. , 102-104 

4} p.c. Vancouver Power Deb 100 .. 101-104 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. Fi 
—— — 6 p.c. Cm. Pf., 30,001-60,000 co... U 10 .. 2121 
— 5 p.c. Perpetual Debenture Stock ..... wo 100 . 86 

4} p.c. 2nd Deb. Stock ............. leeren 100 .. 63-67 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .. 100 .. 81-86 
Buenos Ayres Gd. Nat. Trams. Co., 51 M c. Pref. Deb. 

Bonds, Red., 1-1,500.......................... 100 102-107 
—— 6 p.c. Deb. Bonds, Red., 1-2,275 ............... 100 103-106 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. Ist Mort. 

Deb: Stock, Red. .,.. 100 981-977 
Calcutta Tramways, Ord., No. 1-137,61ͥbuU А 5. 4147 

5 p.c. Cum. Pref., Nos. 1-30, 0 ............ — 5. 41-5 

4} p.c. Ist Deb. Stock, Red. ................... 100 99] 
Cape Electric Tramways, Nos. 1-491,222 ............ я 1. 1-1 
City of Birmingham Tramways, 5 p.c. Cum. Pref. ..... 5. 41-51 
—— — 4 p.c. Ist Mortgage Deb., 1-3,000 (1917) ....... .. 100 .. 97-101 
City of Buenos Ayres Trams. Co. (1904), 1-248,000,.... Doss 54-51 

4 p.c. Deb. Stock, Red. (1985) XP Re 100 . 98-101 xd 
Colombo Electric Tramways and Lighting, 5 p.c. Ist 

Mortgage Debenture Stock, Red. ............... 00 , 98-101 
Cork Electric Tramway and Lighting Co., Ordinary ... 10. 13-14 

6 p.c. Cum. Ргеї.................. бри йы S UAM . 10 121-131 
— — 4 p.c. Debentures .......................... . . 100 90-95 
Dublin United Tramwaya (1896), Ord., Nos. 1- 60,000 .. 10 13-14 
——— 6 p.c. Pref., Nos. within 1-60,000 ............... 10 121-134 

3j p.c. Mort. Debs., 13,000 Red. ............... 100 .. 90-95 
Hastings & Dist. Elec. Tram. Co., 4} p.c. Deb. Stk., Red. 100 .. 75-80 
Havana Electric Railway Consolidated Mort. 5 p.c. 

50-year Coupon Bonds of 1952, 1-6,957 ........ $1,000 .. 91-94 
Imperial Tramwaya, Ordinary ...................... all .. 18-19 
— — 6 p.c. Cum. Prei. uaa ar es all 14-144 

4) p.c. Deb. Stock ................ ee ee eee are 100 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 p.c. 

Cum. Pref., Nos. 30,001-00, N l-1} xd 

4 p.c. 1st Mt. Db. Stock, Red. ..... ge ch eck ew i 100 58-63 
Kalgoorlie Electric Tramways, 1-250,000 ............ 1 1/32-3/32 

5 p.c. A" Deb. Stock ......... РЕР . 100 90-93 
—— 6 p.c." B” Deb. Stock ....................... 100 64-68 


Kidderminster & District Lighting & Traction, Pref. .. 5 
Lancashire United Tramways, Limited, 5 pe Prior 


Lien Deb Stock, Red ........................ 00 . 
— £296,500 2nd Mort Deb Stock ................ — 

£83,330 Deferred Deb Stock (all fully paid) ..... — 
Lisbon Elec Trams, Limited, Ога, Nos 1-594, 188 1. 

6 p.c. Cum Pref, Nos. 1-425 553 ............... 1. 


— — 5 p.c. Mort. Deb., 1-5,000, Red. .. 


9 15/16-10 3/16 


881-90] 


. 15/16-1 1/16 
. 15/16-1 3/16 


96-100 


Amount 
Name. рий Laak price. 
London United Trys (1901) 5 p c. Cum. Prei. . 10.. 2-24 

4 p.c. Ist Mt. Db. Stock, Red. ............. S. 100 .. 68-71 
Madras Elec. Trams. (1904) 5 p.c. Deb. Stk., Red. 100 .. 93-98 
Manila Elec. R.R. & Ltg. Corp., 5 p.c. 1st Lien & Coll. 

Tr. Sinkg. Fund Gold Bonds of 1953, Red., 1-4,635. $1,000 . 95-97 
Manx Elec. Railway Co., 5) p.c. Cum. Pret., 301- 31, 035 

and 436-25,000 ............................... Dos 44-5 
—— 44 p.c. lst Mort. Deb. Stock, Revù ) 100 .. R6-91 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 . 1.. 1/32-5/32 

5 p.c. Cum. Pref., 500,001-1,000,000.,......... "E l.. 23/32.27/32 

4} p.c. Deb. Stock, Red! . 100 .. 95-97 
Mexico Trams. Co., Gen. Cons. Ist Mort. 60-year 5 p.c. 

, y .. 97-96} 
Milwaukee Electric Rail and Light, 5 p.c. 30-vr. Con. 

Mort. Bonds (1926) 1-5,500 and 7,001-8,000, . $1,000 .. 103-105 
Montreal Street. Rail, 44 p.c. Sterling Peb., 601-2,000 

at xo pc C PE 100 .. 102-104 
New General Traction, 6 p.c. Cum. Pref., 1-10,000 and 

n.. y oa e eater аз 1-1 
Perth Elec. Tramways (W. A.). 5 p.c. 1 Mort. Deb. Stk... 100 1003-1033 
Potteries Electric Traction, Ordinary, 1-245,000 ...... es i-i 
— - 5 p.e. Cum. Pref., 300,001-545,000 .. 0.0.0.0. 0008 T. ous 11 
— — 41 p.c. Debenture Stoek ............ leeren 100 . 86-89 
Provincial Tramways Co., Ordinary, 124,912. 10 . 4-41 

6 p.c. Cum. Pref., 1-10,000.................... 10. 91-101 
Rangoon Elec. Tramway and Supply Co., 6 p.c. Cum. 

Pref. hh, CES REO AR 5... 51-51 

4} уе. Ist Mort. Deb. Stoe We telle os os acsa e aces 100 .. 99-101 
San Paulo Tramway, Light, and Power Co. ........... $100 .. 149-152 

5 p.c. 1st Mort Deb, Red. (1929) 1-12,000 ...... $500 .. 101 
South Metropolitan Electric Tramways and L ighting Co. 

6 p.c. Cum. Pref., 19,571-169,570, Prov. Certa. .... I.. 1-4 

4 p.c. Deb. Stock, Red. (1940) ................. 100 .. 70-74 
Sunderland District Electric Tramways, 5 p.c. Ist Mort. 

Deba., Red., I-1,000 4... coe aes er онага 00 .. 82-86 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. }- 

6 p.c. Cum. Pref., 1-46,261 ..... e e ee n 5 os 11-2} 
— — 4} p.c. 1st Deb. Stock, Red. TET sees 100 82-86 

Electric Railways. — 
Amount 
Name. pon. Last price. 
£ 
Central London, Ordinary....... CCC 100 62-64 
—— 4 p.c. Рге!........................ TP i 100 83-85 
—— % Ae!!! 100 .. 43-45 
— 4 p. c. Deb. Stock (Prov. Script Certs., fully paid). 100 99-101 
City and South London, Consolidated Ordinary TD 100 .. 31-32 
— : р. с. Debenture соси pea Rud pue ae ала du ares 100 .. 99-101 
RP ‚екй сезк же бас LOO 110-112 

dnn Жиз ШЙ шшде нии иет: 100 . 106-109 
— „ » из Орус кн 100 .. 102-105 

O FF 100 .. 04-97 
Liv erpool Overhead, 5 p.e. Pret... oss To ; 10 .. 41-5 

Ordinary, h ³ Tuta Vs 10 .. -14 

4 p.c. Mortgage Debentures, Red., 1-1,700 ....... == .. 94-96 
Underground Electric Railways of London, 5 p.c. 

4 pc rr ООО ИЕ 89 

Telegraphs and Telephones.— 
Amount 
Nanie. paid. Last price. 
£ £ 
Amazon Telegraph Co., 1-25,000 ........ d dace decia o 10 .. , 21-31 

5 p.c. Deba., Red., within 1-1,069 .............. 100 . 93-96 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-28,000 and 53,001-78,000 ............ ,000 .. 97-99 
Anglo-American Telegraph Co., Ordinary ............ 100 .. 60-614 
—— 6 p.c. Preferred Ordinary .......... POR RO gays ‘ 100 103-104 
— Deferred ln 00 20-20} 
Anglo- Portuguese Telephone Co., 5 p.c. Ist Mort. Deb. 

Stock, Дей шее кк дн екан ж жыз 3 ; 100 .. 103-105 
Chili Telephone ,. ace аа Ge Bate 8-81 
Commercial Cable Co. Ster. 500 yr. 4 p.c. Db. Stk., Red. 100 .. 90-92 
Cuba Submarine Telegraph Co., Ordinary, 1 16,000 . 10 .. 81-81] 

10 p.c. Preference, 1· 86.000 " 10 .. 17-18 
Direct Spanish Telegraph Co., Ordinary ............. 5 .. 3-31 

10 p.c. Cum. Preference ................ des ases 5... 81-87 

4} p.c. Debs., 1 000 var mmn — 50.. 99-101 
Direct United States Cable Со....................... 20 .. 13-13} 
Direct West India Cable Co., 4] p.c. Debs., reg. within 

1:1,200; t y dea etn 100 .. 99-101 
Eastern and South African, 4 p.c. Mort. Debs., within 

1-3000 ALOUD) а luo 8 100 .. 100-102 
——— 4 p.c. Reg, Mort. Debs. (Mauritius Subsidy) 

1-8,000 (1913) ЕО ONE PREX 25 .. 1034-1054 
Eastern Extension, Australasia and China, 1-300,000 . 10 .. 111-11] 

4 p.c. Mort. Deb. Stock, Perp. ...... rp 100 .. 102-104 
Eastern Telegraph Co., Ordinary Stock .............. 100 129-132 

34 p.c. Pre erence Stock. оаа. 100 ЕТ Мы: 

4 p.c. Mortgage Debenture Stock ............... 100 1041-106] 
Great Northern Telegraph Co. (of Copenhagen... 10 . 264-27 
Halifax and Bermudas Cable Co., 4} p.c. Ist Mort. Debs., 

within 1-1,200, Ңеч..................... esere.. 100 99-101 
Indo-European Telegraph Co. ...................... 25 .. 514-53} 


Marconi'a Wireless Telegraph Co., 


Monte Video Telephone Co., Ordinary, 1-72,680 ....... 1 

5 p.c. Preference, 1-86, J7ͤöͤ· 1. 
National Telephone, Preferred ....... —— "€ 100 

Deferred Stock beak 100 
——6p.c. Cum. First Pref. ........................ 10 .. 
— — 6 p.c. Cum. Second Pref. ...................... 10 .. 
—— 5 p.c. Non. Cum. Third Pref. .......... Siento doi ets 5 
—— 3} p.c. Deb. Stock, Red eee eee ce eee 100 .. 

4 p.c. Deb. Stock, Red............ leere 100 .. 
Oriental Telephone and Electric Company gg 1 


OCs CUM Pret. uos sar ижа RSS Red р 1 
Pacific & European Tel., 


Nos. 256,128-384,190. 1.. 


23 /32-25/32 


. 13/16-15/16 


ЪТ 
1234-124} 
10-10} 


99-101 
1 5/16-1 7/16 


. 13716-1 3/16 


4 p.c. Guar. Dhs., Red., 1-1,000 100 


United River Plate Tele. Co., Ordinary, 1-100,000 ..... — 
—— 5 p.c. €um. Pref., 1-40,000 ............. 3 5. 
4} p.c. Debenture Stock, ҢеЧ................... 100 
Telephone Co. of Egypt, 44 p.c. Deb. Stock, Red. 100 
West African Telegraph Co. ........................ 10 .. 


West Coast of America, 1-30,000 and 53,001-53,008 ... 24 


4 p.c. Debs., 1-1,500, guar. by Western Telegraph 100 . 
West India and Panama Telegraph Co., Ordinary ..... 10 4. 
6 p.c. Cum. Ist Preference n nn 10 .. 
——— 6 p.c. Cum. 2nd Preference. 10 .. 
-—— 5 p.c. Debs., Rel, 1-300 ,........ РЕ 100 
Western Telegraph Co., 1-207, 930 ———— ае 100 € 


— — 4 p.c. Debenture Stock, Red......... isis na ace n ein 


99. 101 
.6 15/16-7 3/18 


101-103 
134-131 
90-02 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Line. 
Ending 
Aberdeen Corporation ...... . . . Aus. 18 
Ayr Corporatii gg. 1 21 
Baker Street and Waterloo Ry...| „ 7 
Birkenhead Corporation........ A 1 
Birmingham Corporation....... July 31 
Blackburn Corporation......... Aug. 11 
Blackpool Corporation......... | » 19 
Blackpool-Fleetwood Trams...., ,, 8 
Bolton Corporation........... a 1 
Bournemouth Corporation .. . . . July 21 
Bradford Corporation. . . Aug. 14 
Brighton Corporation N 2 
Bristol Tramway Company..... „ 20 
Burnley Corporation........... „ | 
Burton Corporation............ „. 22 
Cardiff Corporation April 3 
Carlisle Tramways Company... . June 19 
Central London Railway ....... Aug. 21 
Charing X, Euston, & Hamp. Ry. - 7 


City and South London Hailway ,, 22 
Colchester Corporation....... . . July 14 
Cork E. T. and L. Company..... Aug. js 
Croydon Corporation .......... Ж 

Darwen Corporation | 13 
Dover Corporation July 31 
Dublin and Lucan Electric Ry... Aug. 20 
Dublin U.T........ . „ 20 


Dundee City Tramwa xs. „ 4 


Increase or Miles of Accounts for past year. 
decrease. , track opene | 
Cost 
— — ——— | : per 
| ' Receipts рег car 
Week. Current 1909. 1908. ; Total Passengers Car miles Pas- Car Mile of mie. 
year. Ending receipts. carried. run. келее, mile. , track. | 
a ee ee ddr!!! é 
£ £ £ 
i 118 — 505 274 274 Мау 31 71,930 17,517,304 1,566,119 98 11°02 4,940, 593 
8 — 8 8 — — — — 12 — — — — 
| | i 
+ 120 | —-— а „шы = == | — E vene — — — 
— 35 — 492 1352 1352 — | — — | — | — — — — 
н | l 
+ 120 — 56792 — — = = — — = -— 
+ 191 — 711 24:53 28-3 — — — — 1 — ' — — 
— 224 6 шыш —— |-— — aS di Es | е М 
— 24 — — s — | ni TM ' = z = == 
— 290 — 990 42 42 Mar. 31 117,799 25,492,902 2,402,147. 11 11:34. 2,804 650 
—  42.-- 23 291 291 „ 31 86,225 13,991,328 1,766,068 147 1171 2,912 722 
| | 
t 579 +1671 98 98 » 81 235,258 | 47,839,569 5,331,007 | 1:17 | 10°59 2.378 — 
110 + 806 95 = — — — — — — — — 
t 972 — 57 511 Dec. 31 265.362 46,052,389 — 5,756,842 — — — — 
21 — 1091 19] Mar. 31 64,261 12,355,908 1,202,330 1:23 1283 5,971 79? 
i | 
+ 1 — 10 10 „ 31 14.918 3,221,595 430,913 1:04 8:30 | 1,460 5% 
+ 43 — — ыы „ 31 109,979 25,058,146 2,497,160 — 10:57 — — 
5 | 
ER a 80 ud =: == == = а= Ls FEM TE 
— 2,055 —14,050 6:32 5:77 Dec. 31 360,150 41,895,373 1,456,781 | 2:01 5:769 55,404 30-274 
- 180 ТБ: - + ЗЕ к= E | wee, Келшы 2 РЕ 
+ 176 41,259 726 796 — == = — — — — — 
— 19 — 811 8 — Mar. 31 10.983 2,308,721 349,539 . 1:09 7-74 1,477 6-56 
— 5 — 989 өзө Dee. 31 24,044 5,737,478 мов, 945 — 6:43 — 4:43 
+ 152 122 111 Маг. 31 74132 16,277,418 | 1,884,137 106 9-56 3,703 7108 
+ 23 — 202 723 7.23 „ 3 13,499 2.557.654 — 245,554 1:30 13:08 1,922 940 
— 78 — 478 7 — „ 31 11,593 2,697,672 316,754  -98 8-78. — — 
— 6 — 7 7 — — — — = | — — == 
+ 392 4+ 817 54} 54} — — — — == | — — = 
oe TE 5 26] May 15 60,573 — 16,367,911 | 1.281.552 875 19 371 7:46 
: | | 
East Ham Согрогайоп......... „ 21 + 98 + 2,905 131 15 , Mar. 31 47,430 15,355,703 1,091,556 73 | 10:26 — § 696 
Glasgow Corporation.. КУРО July 17 - 325 — 2.745 1*5] 17 ET 31 907,494 226,948,290 20,766,722 96 1049 5,080 5:89 
Gloucester Corporation .. Aug. 18 + 13 525 15 — = — | — i == | eme M ae ES 
G.N., Piccadilly and Brompton. . „ 7 — 50 — 925 — — — — — — — — == 
Halifax Corporation ........... = B a 225574 37 Mar. 31 81,872 20,378,672 1,786,390 11-40 11-13 J, 28 840 
Huddersfield Corporation... „ 21 + 96 + 771 281 оң „ 31 84704 | 16,200,020 ^ 1,960,320 129 10: 37 | 2,421 510 
Hull Corporation irs abl 4 250 + 1219 29 26 „ 31 125,722 | 30,904,254 3,022,814 1 10˙22 — 6-04 
Ilford Corporation July 31 — 1l 4 687 10 10} „ 31 25,328 6,385,406 ' 634,446 87 : da 2.066 6-45 
Ilkeston Corporation . .. . Aug. 19 + 4 202 4 + „ 31 7,214 1,968,850 198,415 91 | 7 1,803 7-04 
| | 
Kirkealdy Corporation » 1^8 + 6 — 7 71 May 15 14,993 4.874.199 450,066 711 7838 1,856 526 
Lancashire United Tramways ... „ 18 — 181 — 148 39 39 Dec. 31 68, 904 12,554,593 2,244,314 mb dec X с: 
Leeds Corporation woo + 443 ＋ 107 107} | 96} Mar. 31 340,368 75,734,083 | 7,694,989 | 1:06 10-62 | 3,597, 551 
Lelcester Corporation.......... » 21 + 1005 — — — — — — — — | — — | = 
Liverpool Corporation ......... July 21 — 315 104 104 рее. 31 572,822 124,043,239 12.231.799 L-108 11-24 5,508 TĦ 
Liverpool Overhead Railway. Aug. 1 — 29 — 72 665 240 June 30 79,004 11,171,515 1, 106,388 — = — = 
London County Council.. a 7 + 360 +21 641 | 124 1217 Mar. 31 1,274,660 279 166.461 25,591,028 1:08 11˙74 — 6-79 
Lowestoft Corporation..... „ 17 — 42 — 743 3} = Sept. 30 11,399 2,645,206 370,320 1:03 7:36 | 2,2279 C12 
Maidstone Corporation......... Aug. 21 — 51 — — — — — ap — — = 
Manchester Corporation......... July 31 — 1,550 — 2477 181 181 == — — — | — — — 
| | 
Metropolitan District Railway .. Aug. 21 344 24 24 — — — — | — — — 
Metropolitan Railway.......... 1 112 + 1,058 241 241 June 30 680,357 99,846,735 — 1:40 — — 
| 
Nelson Corporation............ 21 + 5 — 102 2} 2} Mar. 31 7,362 2.069.712 204.7 0 85 8663 1.907 — 
Newcaatle-on-Tyne Corporation. July 31 + 10 —1,416 601 591 „ 31 211,085 46, 203,164 4,411,745 110 11:48 3,504 6˙36 
| | | en 
Newport (Mon.) Corporation....| „ 31 — 11 — 382 14) 14} |o» 31 35,531 8,174,003 : 798,029 | 1:04 9-89 2,450 721 
Oldham Corporation........... Jan. 24 + 262 -- 386 — — — — — ' — ins em == — ' 
Portsmouth Corporation ....... Oct. 10 237 — 2R] 281 Mar. 31 97,741 21,247,048 2,309,439 1:10 10-15 — — 
Reading Corporation........... Aug. 19 14 — 79 131 131 „ 31 32,769 7,933,572 915,481, — | 8-93 — +6 
Rochdale Corporation..... | Dec. 26 114 |4- 746 20:9 20-93 31 56,558 | 10106148, 1,252,925 | 1:32 |10-83 2.693 647 
* „ 7 , , Д , 7 
Rotherham Corpuration........ Feb. 4 — 32 — — — — | ems | 1 — as NN . es 
Salford Corporation........ ... Aug. 2 — R25 — 3,017 78 741 Mar. 31 244,065 45,771,611 , 5,486,150 1.25 10-67 3 185 — 
, , y | ’ 
Scarborough Tramways Co...... — -— = сЕ — — ME = | — — — & шы | — 
Sheffield Corporation .......... July 18 + 190 — 1,112 | вз] | 66} Маг. 25 289.745 17.568.686 7,065,380 896 9-842 4,225 M 
Southampton Corporation... „o 2R — 14+ — 586 18 | 18 „ 25 52,647 | 10, 121,887 | 1,167,451 | 1:25 | 11:33 — T3 
Southend-on-Sea Corporation... „ 21 + 438 4 1,483 — | — — — — | — — — | =- 
Stockport Corporation ......... = == 25 1 25 Маг. 31 52,004 | 9,155,172 ^ 1,335,911 1:34 | 0-342. 1,830 475 
| i 
Sunderland Corporation... . an. 27 — 26 — 7,984 — | — — — | — s= = | == — = 
Swindon Corporation .......... Aug. 18 + 13 — | — — — — |. — — — — == — 
! | | 
Torquay Тгатууаув,......,.... „ 19 o эн. dun $41  — Pee. 31 15,065 9 880,420 | 353,207 1:40 | 1022323 = 
Wallasey U. D. oo „ 21 — 20 $ 523 1268 1245 Маг. 31 43,823 8,331,038 891,540 | 12 11-79. 3,453 772 
| | | | 
Warrington Corporation........ — — 8 Eon | — == — | — | — — | — — 
West Ham Corporation. „ 12 + 274 ＋ 2,636 27 14:7 Mar. 31 122,881 35, 502, 836 2, 556,854 | 789 10-95 4,417 6 
T : E i 
Wolverhampton Corporation... „ 17 — 3 — 876 201 — | » 31 44,432 9,440,369 975,714 —d | 10-929 2190 65h 
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NOTES. 
SUNBEAM ELECTRICITY. 

Harnessing the swn, or the conversion of solar rays to 
motive power, i8 by no means a new idea. Tt is on record 
that a machine something like an inverted giant mush- 
room has actually developed a donkey power or so some- 
where in South America. But the subject has cropped up 
again and has been discussed by the British Association. 
At the Winnipeg meeting, Sir Joseph Thomson has been 
romancing scientifically of the untapped energy derivable 
from the sun. According to the measurements of Langley, 
he says, under a high sun and clear sky, the heat derived 
from the sun is equivalent to about 7,000 h.p. per acre, 
and though this is not utilised at present Sir Joseph has 
not the slightest doubt that ultimately it will be. Then 
when coal is exhausted and our water-power is inadequate, 
it may be that the centres of industrial activity will be 
transferred to the burning deserts of the Sahara, where 
the sunbeams can be trapped better. Unfortunately, 
however, these theoretical measurements have a way of 
shrinking woefully in practice. It is difficult to conceive 
how even an eighth of an acre of sunlight could be con- 
centrated, and if it were accomplished it is more than 
probable that the horse-power developed would prove to 
be а mere fraction of the theoretical yield. Moreover, if 
motive power and heat were all that is necessary to con- 
vert the desert into an industrial centre, dynamos and 
motors are simplicity itself as compared with cumbrous 
sun engines. With a fine confusion of ideas one of the daily 
papers remarks that ‘‘ The useful sunbeam and the desert 
peppered with factory shafts are terrible to contemplate 
if one is sentimental.” If one is matter of fact, however, 
one reflects that the tall chimney disappears before either 
the useful sunbeam or electricity. The desert would not 
be peppered with factory shafts, but salted with inverted 
mushrooms. 


ELECTRICITY AND THE PROBLEMS OF LIFE. 


A note read by Professor W. M. Thornton, D.Sc., 
before the British Association, dealing with the opposite 
electrotaxis of animal and vegetable cella is full 
of significance. Trying the effect of direct electric currents 
on minute bodies suspended in liquids, he found that 
elongated organisms orienteted, as do inorganic filaments, 
into line with the current; but—and here is the point of 
extreme interest—he also noticed two movements of trans- 
lation, several animal cells moving against the current 
towards the positive pole, while vegetable cells moved 
towards the negative poles. These phenomena were con- 
stant and observed during one and the same experiment. 
The movements were entirely due to the electric current. 


The effects," observed the Professor, were so well, 


marked that one is led to hazard the speculation whether 
the essential difference between animal and vegetable 
matter is that animal cells are on the whole negatively 
electrified (and so move to the positive pole), and vegetable 
cells positively electrified.” The Professor also suggests 
that the difference may extend to the protoplasm, and in 
support of this points to the fact that the electrical required 
current in an animal skin is opposite in sign to that in a 
vegetable skin, the one being ingoing and the other out- 
going, which naturally suggests an essential difference 
between the internal electrical states. He carried out his 
experiments with non-motile cells and an electrical current 
of about. 50 volts per centimetre through a thin film of 
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liquid, taking care that the glass of the slides should not 
be electrified. Such experiments juxtoposed with those 
described by Professor E. Rutherford, F.R.S., on radio- 
graphy, in his presidential address before the mathematical 
and physical section, may lead to great discoveries. He 
showed how the phenomenon of the a rays of radium being 
deflected by both magnetic and electric fields enabled 
the number -of a particles in а grain of radium to be 
counted by means of the needle of an electrometer. 


THE DOUBTING PHILOSOPHER. 


But the necessary note of doubt and caution, that 
salutory function of the advocatus diaboli, comes from 
Professor H. E. Armstrong, F.R.S., who is still sitting on 
the fence, refusing to subscribe to the hypotheses of elec- 
trons and ions. At all events, in chemistry he distrusts 
their introduction to estimate valency, for he suspects 
them of being little more than figments of the imagina- 
tion. We may feel somewhat restive under the expression 
of such a non-receptive mental attitude. But it will serve 
its purpose if we take to heart the really essential truths 
lying under the following weighty words which he uttered 
in his presidential address before the chemical section. 
In my opinion," said Dr. Armstrong, the experimental 
evidence is in no way satisfactory. It appears to me to 
be desirable that in studying the phenomena of electric 
discharge in gases, and especially in vapours of complex 
substances, the horrible pitfalls should be taken into account 
with which the field of work is studded; unless every 
precaution to secure puritv—precautions such as Baker 
and Dewar have taught us to use—be taken at every step, 
the conclusions based on all such observations must be 
open to grave doubt.” This cautionary reasoning is what 
I8 important to remember. 


ELECTRIC TRANSMISSION ON SHIPBOARD. 


Mr. R. M. Neilson discusses the above subject thought- 
fully in the course of an article in the current number of 
Cassier s Magazine. He acknowledges that the topic is 
arousing much interest, but does not seem very hopeful 
of results as far as propulsion for large ships is concerned. 
Yet he says: This turbo-electric scheme has already 
been tried, but only to a very limited extent. It has, for 
example, been applied to fireboats at Chicago, in which 
case it offered special advantages. The turbo-electric drive 
also appears to be specially advantageous in the case of 
certain kinds of dredges, salvage vessels, repair ships, etc., 
in which the power required for propulsion does not bear 
such a high ratio to the power required for other purposes 
as is common in cargo, passenger and war vessels." Great 
movements such as are here in question cannot be carried 
through in a day, and the success chronicled by Mr. Neilson, 
in our opinion, is full of encouragement as to the future. 
Steam propulsion had made far less progress than this in 
the early stage. 


DRY ACCUMULATORS. 


From Christiania come vague rumours of what may 
prove to be a triumphant forward movement in electrical 
technics. It is said that a local electrician has invented 
that long sought after desideratum, a dry accumulator. 
So far, it appears, his apparatus has a capacity of 60 volte 
and a motive efficiency of one quarter i.h.p., but he is in 
hopes of increasing this to 100 volts and over one half 
i.h.p. As was to be expected, there is an enormous saving 
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of weight, the accumulator onlv weighing a little over 21 
lbs, while its prime cost and maintenance charges are 
correspondingly reduced. It is said to be most easv to 
manipulate. There is certainly a great future before such 
an invention, if practical, and we shall all (not omitting 
the very many who have been devoting vears to the 
solution of the problem) wait further news with interest, 


PRUSSIAN MAIN-LINE ELECTRIFICATION. 


Another point of great interest is the 24 miles of the 
main line between Bitterfeld and Dessau. for it is here 
that a section is to be experimentally electrified, at a cost 
of two million marks. The overhead trolley system is to 
be adopted, and if all goes well, the electrification will be 
extended in both directions, to Leipzig and Mageburg, with 
ultimate extension to Berlin, and also on the branch line 
from Bitterfeld to Halle. The experiment will be carried 
out under the best auspices, for it is a centra] and very 
busy line, going through a country where good brown 
coal, and so cheap power, can be obtained in plenty, and 
should anv breakdown occur, the traffic may be diverted 
to parallel lines with the minimum of inconvenience. The 
current transmitted to the motors will be 60,000 volts, 
15 period single-phase. It will be generated at a central 
station, equipped with a turbo-generator, horizontal type, 
capacity 3.000 kw. The 3,000 volts current will be trans- 
mitted through a transformer station, where it will be 
stepped up to a tension of 60,000 volts. This is the first 
move in a scheme of general electrification, which will 
involve an outlay of twenty million marks. Careful com- 
parison is to be made between this section and the Ham- 
burg railway, which is also an overhead trolley railway, 
but worked by a single-phase current with a periodicity 
of 25. This higher frequency involves a lower capital 
expenditure, but is said to wear out the motors much more 
rapidly. Our own electrification schemes pale before the 
magnitude of this German undertaking. It is said, how- 
ever, that the military authorities look upon the new move 
with some suspicion. 


LICENSING WIREMEN. 


That go-ahead body, the Electrical Association of Vie- 
toria, is moving in an important direction, having decided 
to back up the suggestion for the licensing of wiremen. 
Australian electricians, like their brethren in other parts 
of the world, have had much trouble owing to bad wiring, 
and it is felt that both for the sake of the profession and 
the public, wiremen ought to be compelled to pass a test 
examination and then to be licensed during good (pro- 
fessional) behaviour. Mr. H. R. Harper, the president, at 
a recent meeting, pointed out that the greatest difficulty 
lay in preventing mishaps in installations which ought to 
be inspected once a week, not merely at the end of the 
job. As a remedy. he suggested that the Government 
should provide electrical inspectors, whose salaries might 
be partly covered by fees paid by contractors. The scheme 
for licensing seems to meet with general favour in Australia, 
both professionals and traders being at one on the subject. 
It would be interesting to know how such a policy would 
be received in this country. But if ^ Registered Plumbers,” 
Why not registered electrician tradesmen of all degrees 7 


— — — —— 


ELECTRICITY AND AGRICULTURE. 


The sodium nitrate industry of Chili, founded within 
the recollection of many now living, by а steam-plough 
engineer, Colonel G. T. North, presents such remarkable 
figures that a few of them may be worth quoting. 
In 1830 the value of the nitrate deposits on the water- 
less plateau of Chili was first recognised, and 935 tons 
were mined. In 1860 its value as a manure was proved, 
and immediately it boomed, so that in 1875 the output 
was half-a-million tons, and in 1907 13 million tons. During 
the last 20 vears more than four times as much saltpetre 
has been exported from Chili as during the preceding 
20 years, and if the output goes on increasing at its present 
rate the output will be over 5 million tons per annum. 
These figures show the great possibilities that lie before an 
industry in touch with agriculture, and the electrical 
engineering profession, may now congratulate itself on 
being in that fortunate position through the new artificial 
manures, calcium nitrate and cyanamide. Senor Bertrond, 
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а Chihan Government official. has stated that the amount 
of saltpetre in Chili is 220 million tons, and assuming 
that the consumption goes on at the present increasing 
rate, an arithemetical sum shows that the whole lot will 
be cleared out before 1960. When that happens we shall 
be practically dependent on the nitrogen of the air, and for 
the fixing of that gas the world 1s indebted to electrical 
engineers, Just as traction and power transmission were 
big steps from the somewhat petty electric lighting work 
of 15 and 20 vears асо, so will electric metallurgy be as 
great a step from traction. It is, in fact, going to be the 
most remarkable industrial feature of the first half of 
this century, 


POWER FOR CONDENSING WATER. 

The power taken to ratse water to the top of a cooling 
tower, and the power for driving fans in one tvpe of tower 
is quite an appreciable amount, and mav go a long wav 
towards nullifving the advantages gained bv such towers. 
At Southend, for example, two separate cooling towers 
and condensers have been taken out and replaced bv a 
Ledward evaporative condenser, One of the old plants 
required about 75 b.h.p to run it, the water being raised 
to about 28 ft. Whereas the new combined condenser 
and tower (which an evaporative really is), only requires 
22 b.h.p. The output of the new condenser is more than 
double the capacity of the old, but the water has onlv to 
be raised 14 ft. During the hours of light load the air 
circulating round the pipes is sufficient and the power 
is then only that sufficient to drive the air pump, namely. 
9 b.h.p. In this connection it тау be interesting to give 
particulars of a home-made cooling tower at Durban, 
in Natal. Mr. Roberts, the City electrical engineer, 
installed a cooling tower fitted with fans, but he 
soon found that the power required to drive the fans 
was making a big hole in his profits. He therefore 
set to work to build a chimney {уре cooling tower of his 
own design, about. twice the size of the old one, and instead 
of using rough sawn boards he simply filled the interior 
with bundles of brushwood. The result has been that w 
a few vears the saving of the power taken by the fans 
has paid for the new tower, and the vacuum has been 
much better. The prevailing winds in Durban are in two 
certain. definite directions. The tower was therefore set 
down to catch them on each side, and special shutters 
were provided which raised and lowered each morning and 
evening to meet these conveniently regular breezes. 


PENALTY AND BONUS. 

The question. of whether penalties should be enforced 
for late delivery and low efficiency ete., is always cropping 
up. and on several occasions firms in this country have been 
rather badly bitten over penalty clauses. Of course, firms, 
like individuals, are liable to err at times. and no doubt 
they would not mind tie penalties so much if there were 
possibilities of recouping on other jobs by bonuses In 
the building of new machines the designer frequently 
allows a good margin for contingencies, and it thus happens 
that the purchasers are given a much better machine 
than they bargained for. In some cases this better machine 
might not be of much advantage, but in most cases it would, 
and it seems only equitable that the maker should benefit 
a little also. He would have no legal claim. of course. 
if no provision for a bonus had been made in the contract, 
but at the same time a little sentiment in business does 
In the United States a penalty cannot be enforced 
bv law, unless an equivalent bonus has also been agreed 
upon, and this surelv is the right and fair way to look 
at the matter! Of course, there should be a neutral zone 
above and below, when the penalties and bonuses would 
come into operation. Thus, for output rating and for 
efficiency, a margin of 21 per cent., that is, 1} above and 
below the guaranteed figures might be allowed. For example, 
sav an efficiency of 80 per cent. is guaranteed at full load, 
then if it falls below 79 per cent. the penalty, от if above 
8] per cent. the bonus, clauses should operate. In fixing 
times for delivery of goods for shipment, it is necessary 
to specify it as being the boat sailing nearest to the time 
stated. Most machinery goes by cargo boats, and it is 
impossible to state months ahead just when a cargo boat 
will sail. 
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PROGRESS IN- ELECTRICITY. 
BY PROFESSOR SIR J. J. THOMPSON, M.A., LL.D., D. sc., 


The study of this all-pervading substance is perhaps the 
most. fascinating and important duty of the physicist. 

On the electromagnetic theory of light. now universally 
accepted, the energy streaming to the earth travels through 
the ether in electric waves; thus practically the whole of 
the energy at our disposal has at one time or another been 
electrical energy. The ether must, then, be the seat of 
electrical and magnetic forces. We know, thanks to the 
genius of Clerk Maxwell, the founder and inspirer of modern 
electrical theory, the equations which express the relation 
between these forces, and although for some purposes these 
are all we require, yet they do not tell us very much about 
the nature of the ether. 

The interest inspired by equations, too, in sume minds is 
apt to be somewhat Platonic ; and something more grossly 
mechanical—a model, for example, is felt by many to be 
more suggestive and manageable, and for them a more 
powerful instrument of research, than a purely LL 
theory. 

Let us consider some of the facts known about the ether. 
When light falls on a body and is absorbed by it, the body 
18 pushed forward in the direction in which the licht is 
travelling, and if е" body 18 free to move it is set in motion 
by the light. Now it is a fundamental principle of dynamics 
that when a body is set moving in a certain direction, or, to 
use the language of dynamics, acquires momentum in that 
direction, some other mass must lose the same amount of 
momentum ; in other words, the amount of momentum in 
the universe is constant. Thus when the bodv is pushed 
forward bv the light some other svstem must have lost the 
momentum the body acquires, and the only ether svstein 
available is the wave of light falling on the body ; hence we 
conclude that there must have been momentum in the wave 
in the direction in which it is travelling. Momentum, 
however, implies mass in motion. We conclude, then, that 
in the ether through which the wave 1s moving there is 
mass moving with the velocity of light. The experiments 
made on the pressure due to light enable us to calculate 
this mass, and we find that in a cubic kilometre of ether 
carrving light as intense as sunlight is at the surface of the 
earth, the mass moving is only about one-fifty-millionth of 
a milligramme. We must be careful not to confuse this with 
the mass of a cubic kilometre of ether; it is only the mass 
moved when the light passes through it; the vast majority 
of the ether is left undisturbed by the light. Nou, on the 
electro-magnetic theory of light, a wave of light may be 
regarded as made up of groups of lines of electric force 
moving with the velocity of light; and if we take this 
point of view we can prove that the mass of cther per cubic 
centimetre carried along is proportional] to the energv 
possessed by these lines of electric force per cubic centi- 
metre, divided by the square of the velocity of light. But 
though lines of electric force carry some of the ether along 
with them as thev move, the amount so carried, even in the 
strongest electric fields we can produce, is but a minute 
fraction of the ether in their neighbourhood. 

This is proved by an experiment made by Sir Oliver 
Lodge in which light was made to travel through an electric 
field in rapid motion. If the electric field had carried the 
whole of the ether with it, the velocity of the light would 
have been increased bv the velocity of the electric field. As 
a matter of fact no increase whatever could be detected, 
though it would have been registered if it had amounted to 
one-thousandth part of that of the field. 

The ether carried along by a wave of light must be an 
exceedingly small part of the volume through which the 
wave 1з spread. Parts of this volume are in motion,-but by 
far the greater part is at rest; thus in the wave front there 
cannot be uniformity, at some parts the ether is moving, at 
others It is at rest—in other words, the wave front must be 
more analogous to bright specks on a dark ground than to 
a uniformly illuminated surface. 

The place where the density of the ether carried along by 
an electric field rises to its highest value is close to a cor- 
puscle, for round the corpuscles are by far the strongest 
electric fields of which we have any knowledge. We know 
the mass of the corpuscle, we know from Kaufmann's 
experiments that this arises entirely from the electric 
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charge, and is therefore due to the ether carried along with 
the corpuscle bv the lines of force attached to it. 

À simple caleulation shows that one-half of this mass is 
contained in & volume seven times that of a corpuscle. 
Since we know the volume of the corpuscle as well as the 
mass, we can calculate the density of the ether attache to 
the corpuscle; doing so, we find it amounts to the pro- 
digious value of about 5 - 101, or about 2,000 million 
times that of lead. Sir Oliver Lodge, bv somewhat different 
considerations, has arrived at a value of the same order of 
magnitude. 

Thus around the corpuscle ether must have an extrava- 
gant densitv : whether the density is as great as this in 
other places depends upon whether the ether is compressible 
or not. If it is compressible, then it may be condensed 
round the corpuscles, and there have an abnormally great 
density; if it is not compressible, then the density in free 
space cannot be less than the number I have just mentioned. 

With respect to this point we must remember that the 
forces acting on the ether close to the corpuscle are pro- 
digious. If the ether were, for example, an idea] gas whose 
densitv increased in proportion to the pressure, however 
great the pressure might be, then 1f, when exposed to the 
pressures wlich exist in some directions close to the cor- 
puscle, it had the densitv stated above, its density under 
atmospheric pressuie would only be about 8 х 10 , or a 
cubic kilometre would have a mass less than a gramme ; 80 
that instead of being almost incomparably denser than 
lead, it would be almost incomparably rarer than the lightest 
gas. | 

I do not know at present of апу effect which would enable 
us to determine whether ether is compressible or not. And 
although at first sight the idea that we are immersed in а 
medium almost infinitely denser than lead might seem 
inconceivable, it is not so if we remember that in all prob- 
ability matter is composed mainly of holes. We may, in 
fact, regard matter as possessing a bird-cage kind of 
structure in which the volume of the ether disturbed by the 
wires when the structure is moved is infinitesimal in com- 
parison with the volume enclosed by them. If we do this, 
no difficulty arises from the great density of the ether; all 
we have to do is to increase the distance between the wires 
in proportion as we increase the density of the ether. 

Let us now consider how much ether is carried along by 
ordinary matter, and what effects this might be expected 
to produce. 

The simplest electrical system we know, an electrified: 
sphere, has attached to it a mass of ether proportional to 
its potential energv, and such that if the mass were to move 
with the velocity of light its kinetic energy would equal the 
electrostatic potential energv of the particle. "This result 
can be extended to any electrified svstem, and it can be 
shown that such a system binds a mass of the ether pro- 
portional to its potential energy. Thus a part of the mass 
of any svstem is proportional to the potential energy of the 
system. 

The question now arises, Does this part of the mass add 
anything to the weight of the body? If the ether were not 
subject to gravitational attraction it certainly would not ; 
and even if the ether were ponderable, we might expect 
that as the mass 1s swimming 1n a sea of ether it would not 
increase the weight of the body to which it is attached. But 
if it does not, then a body with a large amount of potential 
energy may have an appreciable amount of its mass in a 
form which does not increase its weight, and thus the weight 
of a given mass of it may be less than that of an equal mass 
of some substance with a smaller amount of potential 
energv. Thus the weights of equal masses of these sub- 
stances would be different. Now, experiments with pendu- 
lums, as Newton pointed out, enable us to determine with 
great accuracy the weights of equal masses of different 
substances, Newton himself made experiments of this kind, 
and found that the weights of equal masses were the saine 
for all the materials he tried. Bessel, in 1830, made some 
experiments on this subject which are still the most accurate 
we possess, and he showed that the weights of equal masses 
of lead, silver, iron, brass did not differ by as much as one 
part in 60,000. 

The substances tried by Newton and Bessel did not, 
however, include any of those substances which possess the 
marvellous power of radio-activity ; the discovery of these 


288 


THE ELECTRICAL ENGINEER, SEPTEMBER 3, 1900. 


came much later, and is one of the most striking achieve- 
ments of modern physics. 

These radio-active substances are constantly giving out 
large quantities of heat, presumably at the expense of their 
potential energy ; thus when these substances reach their 
final non-radio-active state their potential energy must be 
less than when they were radio-active. Professor Ruther- 
ford’s measurements show that the energy emitted by one 
gramme of radium in the course of ita degradation to non- 
radio-active forms is equal to the kinetic energy of a mass 
of 1-13th of a milligramme moving with the velocity of 
light. 

“Тыз energy, according to the rule I have stated, cor- 
responds to a mass of 1-13th of a milligramme of the ether, 
and thus a gramme of radium in its radio-active state must 
have at least 1-13th of a milligramme more of ether attached 
to it than when it has been degraded into the non-radio- 
active forms. Thus if this ether does not increase the weight 
of the radium, the ratio of mass to weight for radium would 
be greater by about one part in 13,000 than for its non- 
radio-active products. 

I attempted several] years ago to find the ratio of mass to 
weight for radium by swinging a little pendulum, the bob of 
which was made of radium. I had only a small quantity of 
radium, and was not, therefore, able to attain any great 
accuracy. I found that the difference, if any, in the ratio 
of the mass to weight between radium and other substances 
was not more than one part in 2,000. Lately we have been 
using at the Cavendish Laboratory a pendulum whose bob 
was filled with uranium oxide. We have got good reasons 
for supposing that uranium is a parent of radium, so that 
the great potential energy and large ethereal mass possessed 
by the radium will be also in the uranium ; the experiments 
are not yet completed. It is, perhaps, expecting almost too 
much to hope that the radio-active substances may add to 
the great services thev have already done to science by 
furnishing the first case in which there is some differentiation 
in the action of gravity. 

The mass of ether bound by any system is such that if it 
were to move with the velocity of light its kinetic energy 
would be equal to the potential energy of the system. This 
result suggests a new view of the nature of potential energy. 
Potential energy is usually regarded as essentially different 
from kinetic energy. Potential energy depends on the con- 
figuration of the system, and can be calculated from it when 
we have the requisite data; kinetic energy, on the other 
hand, depends upon the velocity of the system. According 
to the principle of the conservation of energy the one form 
can be converted into the other at a fixed rate of exchange, 
80 that when one unit of one kind disappears a unit of the 
other simultaneously appears. 

Now in many cases this rule is all that we require to 
calculate the behaviour of the system, and the conception 
of potential energy is of the utmost value in making the 
knowledge derived from experiment and observation 
available for mathematical calculation. It must, however, 
I think, be admitted, that from the purely philosophical 
point of view it is open to serious objection. It violates, for 
example, the principle of continuity. When a thing changes 
from a state À to a different state D, the principle of con- 
tnuity requires that it must pass through & number of 
states intermediate between A and B, so that the transition 
is made gradually, and not abruptly. Now, when kinetic 
energy changes into potential, although there is no dis- 
continuity in the quantity of the energy, there is in its 
quality, for we do not recognise any kind of energy inter- 
mediate between that due to the motion and that due to the 
position of the system, and some portions of energy are 
supposed to change per saltum from the kinetic to the 
potential form. In the case of the transition of kinetic 
energy into heat energy in a gas, the discontinuity has 
disappeared with a fuller knowledge of what the heat energy 
in а gas is due to. When we were ignorant of the nature of 
this energy, the transition from kinetic into thermal energy 
seemed discontinuous ; but now we know that this energy 
is the kinetic energy of the molecules of which the gas 1s 
composed, so that there is no change in the type of energy 
when the kinetic energy of visible motion is transformed 
into the thermal energy of a gas—it is just the transference 
of kinetic energy from one body to another. s 

If we regard potential energy as the kinetic energy of 


ortions of the ether attached to the svstem, then all enerev 
із kinetic energy, due to the motion of matter or of portions 
of ether attached to the matter. I showed, many years аро, 
in my “ Applications of Dynamics to Physics and Chemis- 
trv," that we could imitate the effects of the potential 
energy of a system by means of the kinetic energy of 
invisible systems connected in an appropriate manner with 
the main system, and that the potential energv of the 
visible universe may in realitv be the kinetic energv of an 
invisible one connected up with it. We naturally suppose 
that this invisible universe is the luminiferous ether, that 
portions of the ether in rapid motion are connected with 
the visible systems, and that their kinetic energy is the 
potential energy of the systems. 

We may thus regard the ether as a bank in which we mav 
deposit energy and withdraw it at our convenience. The 
mass of the ether attached to the system will change as the 
potential energy changes. and thus the mass of a system 
whose potential energy is changing cannot be constant: 
the fluctuations in mass under ordinary conditions are, 
however, so small that they cannot be detected by anv 
means at present at our disposal. Inasmuch as the various 
forms of potential energy are continually being changed 
into heat energy, which is the kinetic energy of the molecules 
of matter, there is a constant tendency for the mass of a 
system such as the earth or the sun to diminish, and thus 
as time goes on for the mass of ether gripped by the material 
universe to become smaller and smaller; the rate at which 
it would diminish would, however, get slower as time went 
on, and there is no reason to think that it would ever get 
below a very large value. 

Radiation of light and heat from an incandescent body 
like the sun involves a constant loss of m ss by the body. 
Each unit of energy radiated carries off its quota of mass, 
but as the mass ejected from the sun per year is only one 
part in 20 billionths (1 in 2 x 10!?) of the mass of the sun, 
and as this diminution in mass is not necessarily accom- 
panied by any decrease in its gravitational attraction, we 
cannot expect to be able to get any evidence of this effect. 

As our knowledge of the properties of light has pro- 
gressed, we have been driven to recognise that the ether, 
when transmitting light, possesses properties which, before 
the introduction of the electro-magnetic theory, would have 
been thought to be peculiar to an emission theory of light 
and to be fatal to the theory that light consists of undula- 
tions. 

Take, for example, the pressure exerted by light. This 
would follow as a matter of course if we supposed light to 
be small particles moving with great velocities, for these, 
if they struck against a body, would manifestly tend to 
push it forward, while on the undulatory theory there 
seemed no reason why any effect, of this kind should take 
place. 

Indeed, in 1792, this very point was regarded as a test 
between the theories, and Bennet made experiments to see 
whether or not he could find anv traces of this pressure. 
We now know that the pressure is there, and if Bennets 
instrument had been more sensitive he must have observed 
it. It is perhaps fortunate that Bennet had not at his 
command more delicate apparatus. Had he discovered the 
pressure of light, it would have shaken confidence in the 
undulatory theory and checked that magnificent work at 
the beginning of the last century which so greatly increased 
our knowledge of optics. 

As another example, take the question of the distribution 
of energy in a wave of light. On the emission theory the 
energy in the light is the kinetic energy of the light particles. 
Thus the energy of light is made up of distinct units, the 
unit being the energy of one of the particles. 

The idea that the energy has a structure of this kind has 
lately received a good deal of support. Planck, in a very 
remarkable series of investigations on the Thermodynamic 
of Radiation, pointed out that the expressions for the energy 
and entropy of radiant energy were of such a form as to 
suggest that the energy of radiation, like that of a gas on 
the molecular theory, was made up of distinct units, the 
magnitude of the unit depending on the colour of the light ; 
and on this assumption he was able to calculate the value 
of the unit, and from this deduce incidentally the value of 
Avogadro’s constant—the number of molecules in a cubic 
centimetre of gas at standard temperature and pressure. 
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This result is most interesting and important. because if it 
were a legitimate deduction from the Second Law of 
Thermodynamics, it would appear that only a particular 
type of mechanism for the vibrators which give out light 
and the absorbers which absorb it could be in accordance 
with that law. 

If this were so, then, regarding the universe as a collection 
of machines all obeying the laws of dynamics, the Second 
Law of Thermodynamics would only be true for a particular 
kind of machine. 

There seems, however, grave objection to this view, which 
I may illustrate by the case of the First Law of Thermo- 
dynamics, the principle of the Conservation of Energy. 
This must be true whatever be the nature of the machines 
which make up the universe, provided they obey the laws 
of dynamics, any application of the principle of the Conser- 
vation of Energy could not discriminate between one type 
of machine and another. | 

Now, the Second Law of Thermodynamics, though not a 
dynamical principle in as strict & sense as the law of the 
Conservation of Energy, is one that we should expect to 
hold for a collection of a large number of machines of any 
type, provided that we could not directly affect the indi- 
vidual machines, but could only observe the average effects 
produced by an enormous number of them. On this view, 
the Second Law, as well as the First, should be incapable of 
saying that the machines were of any particular type: so 
that investigations founded on thermodynamics, though 
the expressions they lead to may suggest—cannot, I think, 
be regarded as proving—the unit structure of light energy. 

It would seem as if in the application of thermodynamics 
to radiation some additional assumption has been implicitly 
introduced, for these applications lead to definite relations 
between the energy of the light of any particular wave 
length and the temperature of the luminous body. : 

Now a possible way of accounting for the light emitted 
by hot bodies is to suppose that it arises from the collisions 
of corpuscles with the molecules of the hot body, but it is 
only for one particular law of force between the corpuscles 
and the molecules that the distribution of energy would be 
the same as that deduced by the Second Law of Thermo- 
dynamics, so that in this case, as in the other, the results 
obtained by the application of thermodynamics to radiation 
would require us to suppose that the Second Law of Thermo- 
dynamics is only true for radiation when the radiation is 
produced by mechanism of a special type. 

Quite apart, however, from considerations of thermo- 
dynamics, we should expect that the light from a luminous 
source should in many cases consist of parcels, possessing. 
at any rate to begin with, a definite amount of energy. 
Consider, for example, the case of a gas like sodium vapour, 
emitting light of a definite wave length ; we may imagine 
that this light, consisting of electrical waves, is emitted by 
systems resembling Leyden jars. The energy originally 
possessed by such a system will be the electrostatic energy 
of the charged jar. When the vibrations are started, this 
energy will be radiated away into space, the radiation 
forming a complex system, containing, if the jar has no 
electrical resistance, the energy stored up in the Jar. 

The amount of this energy will depend on the size of the 
jar and the quantity of electricity with which it is charged. 
With regard to the charge, we must remember that we are 
dealing with systems formed out of single molecules, so 
that the charge will only consist of one or two natural units 
of electricity, or, at all events, some small multiple of that 
unit, while for geometrically similar Leyden jars the energy 
for a given charge will be proportional to the frequency of 
the vibration ; thus, the energy in the bundle of radiation 
will be proportional to the frequency of the vibration. 

We may picture to ourselves the radiation as consisting 
of the lines of electric force which, before the vibrations 
were started, were held bound by the charges on the Jar, 
and which, when the vibrations begin, are thrown into 
rhythmic undulations, liberated from the jar and travel 
through space with the velocity of light. 

Now let us suppose that this system strikes against an 
uncharged condenser and gives it a charge of electricity, the 
charge on the plates of the condenser must be at least one 
unit of electricity, because fractions of this charge do not 
exist, and each unit charge will anchor a unit tube of force, 
which must come from the parcel of radiation falling upon 
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it. Thus a tube in the incident light will be anchored by the 
condenser, and the parcel formed by this tube will be 
anchored and withdrawn as a whole from the pencil of light 
incident on the condenser. If the energy required to charge 
up the condenser with a unit of electricity 18 greater than 
the energy in the incident parcel, the tube will not be 
anchored and the light will pass over the condenser and 
escape from it. These principles that radiation is made up 
of units, and that it requires a unit possessing a definite 
amount of energy to excite radiation in a body on which it 
falls, perhaps receive their best illustration in the remarkable 
laws governing Secondary Róntgen radiation, recently 
discovered by Professor Barkla. Professor Barkla has found 
that each of the different chemical elements, when exposed 
to Róntgen rays, emit a definite type of secondary radiation 
whatever may have been the type of primary, thus lead 
emits one type, copper another, and so on; but these 
radiations are not excited at all if the primary radiation is 
of a softer type than the specific radiation emitted by the 
substance; thus the secondary radiation from lead bane 
harder than that from copper; if copper is exposed to the 
secondary radiation from lead the copper will radiate, but 
lead will not radiate when exposed to copper. Thus, if we 
suppose that the energy in a unit of hard Róntgen rays is 
greater than that in one of soft, Barkla’s results are strik- 
ingly analogous to those which would follow on the unit 
theory of light. 

Though we have, I think, strong reasons for thinking that 
the energy in the light waves of definite wave length is done 
up into bundles, and that these bundles, when emitted, all 
possess the same amount of energy, I do not think there is 
any reason for supposing that in any casual specimen of 
light of this wave length, which may subsequent to its 
emission have been many times refracted or reflected, the 
bundles possess any definite amount of energy. For consider 
what must happen when a bundle is incident on a surface 
such as glass, when part of it is reflected and part trans- 
mitted. The bundle is divided into two portions, in each of 
which the energy is less than the incident bundle, and since 
these portions diverge and may ultimately be many thou- 
sands of miles apart, it would seem meaningless to still 
regard them as forming one unit. Thus the energy in the 
bundles of light, after they have suffered partial reflection, 
will not be the same as in the bundles when they were 
emitted. The study of the dimensions of these bundles, for 
example, the angle they subtend at the luminous source, is 
an interesting subject for investigation; experiments on 
interference between rays of light emerging in different 
directions from the luminous source would probably throw 
light on this point. 

I now pass to a very brief consideration of one of the most 
important and interesting advances ever made in physics, 
and in which Canada, as the place of the labours of Pro- 
fessors Rutherford and Soddy, has taken a conspicuous 
part. I mean the discovery and investigation of radio- 
activity. Radio- activity was brought to light by the 
Röntgen rays. One of the many remarkable properties of 
these rays is to excite phosphorescence in certain sub- 
stances, including the salts of uranium, when they fall upon 
them. Since Róntgen rays produce phosphorescence, it 
occurred to Becquerel to try whether phosphorescence 
would produce Róntgen rays. He took some uranium salts 
which had been made to phosphoresce by exposure, not to 
Róntgen rays but to sunlight, tested them, and found that 
they gave out rays possessing properties similar to Róntgen 
rays. Further investigation showed, however, that to get 
these rays it was not necessary to make the uranium phos- 
phoresce, that the salts were just as active if they had been 
kept in the dark. It thus appeared that the property was 
due to the metal and not to the phosphorescence, and that 
uranium and its compounds possessed the power of giving 
out rays which, like Röntgen rays, affect a photographic 
plate, make certain minerals phosphoresce, and make gases 
through which they pass conductors of electricity. 

Niepce de Saint-Victor had observed some years before 
this discovery that paper soaked in a solution of uranium 
nitrate affected a photographic plate, but the observation 
excited but little interest. The ground had not then been 
prepared, by the discovery of the Rontgen rays, for its 
reception, and it withered and was soon forgotten. | 
‚ Shortly after Becquerel's discovery of uranium, Schmidt 
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found that thorium possessed similar properties. Then 
Monsieur and Madame Curie, after a most difficult and 
laborious investigation, discovered two new substances, 
radium and polonium. possessing this property to an 
enormously greater extent than either thorium or uranium, 
and this was followed by the discovery of actinium by 
Debierne. Now the researches of Rutherford and others have 
led to the discovery of so many new radio-active substances 
that any attempts at christening seems to have been aban- 
doned, and they are denoted, like policemen, bv the letters 
of the alphabet. 

Mr. Campbell has recently found that potassium, though 
far inferior in this respect to any of the substances I have 
named, emits an appreciable amount of radiation, the 
amount depending only on the quantity ot potassium, and 
being the same whatever the source from which the potas- 
sium is obtained or whatever the elements with which it 
may be in combination. 

The radiation emitted by these substances is of three 
types known as a, B and c, rays. The a rays have been 
shown by Rutherford to be positively electrified atoms of 
helium, moving with speeds which reach up to about one- 
tenth of the velocity of light. The B rays are negatively 
electrified corpuscles, moving in some cases with very 
nearly the velocity of light itself, while the c rays are 
unelectrified, and are analogous to the Róntgen rays. 

The radio-activity of uranium was shown by Crookes to 

arise from something mixed with the uranium, and which 
differed sufficiently in properties from the uranium itself to 
enable it to be separated by chemical analysis. He took 
some uranium, and by chemical treatment separated it into 
two portions, one of which was radio-active and the other 
not. 
Р; Next Becquerel found that if these two portions were 
kept for several months, the part which was not radio- 
active to begin with regained radio-activity, while the part 
which was radio-active to begin with had lost its radio- 
activity. These effects and many others receive a complete 
explanation by the theory of radio-active change which we 
owe to Rutherford and Soddy. 

According to this theory, the radio-active elements are 
not permanent, but are gradually breaking up into elements 


of lower atomic weight; uranium, for example, is slowly 


breaking up, one of the products being radium, while 
radium breaks up into a radio-active gas called radium 
emanation, the emanation into another radio-active sub- 
stance, and so on, and that the radiations are a kind of 
swan's song emitted by the atoms when they pass from one 
form to another; that, for example, it is when a radium 
atom breaks up and an atom of the emanation appears that 
the rays which constitute the radio-activity are produced. 

Thus, on this view the atoms of the radio-active elements 
are not immortal, they perish after a life whose average 
value ranges from thousands of millions of years in the case 
of uranium to à second or so in the case of the gaseous 
emanation from actinium. 

When the atoms pass from one state to another they give 
out large stores of energy, thus their descendants do not 
inherit the whole of their wealth of stored-up energy, the 
estate becomes less and less wealthy with each generation ; 
we find, in fact, that the politician, when he imposes death 
duties, is but imitating a process which has been going on 
for ages in the case of these radio-active substances. 

Many points of interest arise when we consider the rate 
at which the atoms of radio-active substance disappear. 
Rutherford has shown that whatever be the age of these 
atoms, the percentage of atoms which disappear in one 
second is always the same; another way of putting it is 
that the expectation of life of an atom is independent of its 
age—that an atom of radium one thousand years old is just 
as likely to live for another thousand years as one just 
sprung into existence. 

Now this would be the case if the death of the atom were 
due to something from outside which struck old and young 
indiscriminately ; in a battle, for example, the chance of 
being shot is the same for old and young ; so that we are 
inclined at first to look to something coming from outside 
as the cause why an atom of radium, for example, suddenly 
changes into an atom of the emanation. But here we are 
met with the difficulty that no changes in the external 
conditions that we have as yet been able to produce have 
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had any effect on the life of the atom; as far as we know 
at present the life of a radium atom is the same at the 
temperature of a furnace as at that of liquid air it is not 
altered by surrounding the radium by thick screens of lead 
or other dense materials to ward off radiation from outside, 
and what to my mind is especially significant, it is the same 
when the radium is 1n the most concentrated form, when its 
atoms are exposed to the vigorous bombardment from the 
ravs given off by the neighbouring atoms, as when it is in 
the most dilute solution, when the rays are absorbed by the 
water which separates one atom from another. This last 
result seems to me to make it somewhat improbable that we 
shall be able to split up the atoms of the non-radio-active 
elements by exposing them to the radiation from radium ; 
if this radiation is unable to affect the unstable radio-active 
atoms, it is somewhat unlikely that it will be able to affect 
the much more stable non-radio-active elements. 

The evidence we have at present is against a disturbance 
coming from outside breaking up of the radio-active atoms, 
and we must therefore look to some process of decay in the 
atom itself; but if this is the case, how are we to reconcile 
it with the fact that the expectation of life of an atom does 
not diminish as the atom gets older ? We can do this if we 
suppose that the atoms when they are first produced have 
not all the same strength of constitution, that some are 
more robust than others, perhaps because they contain 
more intrinsic energy to begin with, and will therefore have 
a longer life. Now if when the atoms are first produced 
there are some which will live for one year, some for ten, 
some for a thousand, and so on ; and if lives of all durations, 
from nothing to infinity, are present in such proportion that 
the number of atoms which will live longer than a certain 
number of years decrease in a constant proportion for each 
additional year of life, we can easily prove that the ex- 
pectation of life of an atom will be the some whatever its 
age may be. Onthis view the different atoms of a radio- 
active substance are not, in all respects, identical. 

The energy developed by radio-active substances is 
exceedingly large, one gramme of radium developing nearly 
as much energy as would be produced by burning a ton of 
coal. This energy is mainly in the a particles, the positively 
charged helium atoms which are emitted when the change 
in the atom takes place; if this energy were produced by 
electrical forces it would indicate that the helium atom had 
moved through a potential difference of about two million 
volts on its way out of the atom of radium. The source of 
this energy is a problem of the deepest interest; if it arises 
from the repulsion of similarly electrified systems exerting 
forces varying inversely as the square of the distance, then 
to get the requisite amount of energy the systems, if their 
charges were comparable with the charge on the a particle, 
could not when they start be further apart than the radius 
of a corpuscle, 10-13 cm. If we suppose that the particles 
do not acquire this energy at the explosion, but that before 
they are shot out of the radium atom they move in circles 
inside this atom with the speed with which they emerge, 
the forces required to prevent particles moving with this 
velocity from flying off at a tangent are so great that finite 
charges of electricity could only produce them at distances 
comparable with the radius of a corpuscle. 

One method by which the requisite amount of energy 
could be obtained is suggested by the view to which I have 
already alluded—that in the atom we have elecrified 
systems of very different types, one small, the other large ; 
the radius of one type is comparable with 10-15 cm., that of 
the other is about 100,000 times greater. The electrostatic 
potential energy in the smaller bodies is enormously greater 
than that in the larger ones; if one of these small bodies 
were to explode and expand to the size of the larger ones, 
we should have a liberation of energy large enough to endow 
an a particle with the energy it possesses. Is it possible that 
the positive units of electricity were, to begin with, quite 
as small as the negative, but while in the course of ages most 
of these have passed from the smaller stage to the larger, 
there are some small ones still lingering in radio-active 
substances, and it is the explosion of these which liberates 
the energy set free during radio-active transformation ? 

The properties of radium have consequences of enormous 
importance to the geologist as well as to the physicist. or 
chemist. In fact, the discovery of these properties has 
entirely altered the aspect of one of the most interesting 
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geological problems, that of the age of the earth. Before 
the discovery of radium it was supposed that the supplies 
of heat furnished by chemical changes going on in the earth 
were quite insignificant, and that there was nothing to 
replace the heat which flows from the hot interior of the 
earth to the colder crust. Now when the earth first solidified 
it only possessed a certain amount of capital in the form of 
heat, and if it is continually spending this capital and not 
gaining any fresh heat it is evident that the process cannot 
have been going on for more than a certain number of years, 
otherwise the earth would be colder than it is. Lord Kelvin 
in this way estimated the age of the earth to be less than 
100 million years. Though the quantity of radium in the 
earth is an exceedingly small fraction of the mass of the 
earth, only amounting, according to the determinations of 
Professors Strutt and Joly, to about five grammes in a cube 
whose side is 100 miles, yet the amount of heat given out 
by this small quantity of radium is so great that it is more 
than enough to replace the heat which flows from the inside 
to the outside of the earth. This, as Rutherford has pointed 
out, entirely vitiates the previous method of determining 
the age of the earth. The fact is that the radium gives out 
so much heat that we do not quite know what to do with 
it, for if there was as much radium throughout the interior 
of the earth as there is in its crust, the temperature of the 
earth would increase much more rapidly than it does as we 
descend below the earth's surface. Professor Strutt has 
shown that if radium behaves in the interior of the earth 
as it does at the surface, rocks similar to those in the earth's 
crust cannot extend to a depth of more than 45 miles below 
the surface. 

It is remarkable that Professor Milne from the study of 
earthquake phenomena had previously come to the conclu- 
sion that rocks similar to those at the earth's surface only 
descend a short distance below the surface; he estimates 
this distance at about 30 miles, and concludes that at a 
depth greater than this the earth is fairly homogeneous. 

Though the discovery of radio-activity has taken away 
one method of calculating the age of the earth it has 
supplied another. 

The gas helium is given out by radio-active bodies, and 
since, except in beryls, it is not found in minerals which do 
not contain radio-active elements, it is probable that all the 
helium in these minerals has come from these elements. In 
the case of & mineral containing uranium, the parent of 
radium in radio-active equilibrium, with radium and its 
products, helium wil be produced at a definite rate. 
Helium, however, unlike the radio-active elements, 1s per- 
manent and accumulates in the mineral; hence if we 
measure the amount of helium in a sample of rock and the 
amount produced by the sample in one year we can find the 
length of time the helium has been accumulating, and 
hence the age of the rock. This method, which is due to 
Professor Strutt, may lead to determinations not merely of 
the average age of the crust of the earth, but of the ages of 
particular rocks and the date at which the various strata 
were deposited ; he has, for example, shown in this way 
that a specimen of the mineral thorianite must be more 
than 240 million years old. 

The physiological and medical properties of the rays 
emitted by radium is a field of research in which enough has 
already been done to justify the hope that it may lead to 
considerable alleviation of humgn suffering. It seems quite 
definitely established that for some diseases, notably rodent 
ulcer, treatment with these rays has produced remarkable 
cures; it is imperative, lest we should be passing over a 
means of saving life and health, that the subject should be 
investigated in a much more systematic and extensive 
manner than there has yet been either time or material for. 
Radium is, however, so costly that few hospitals could 
afford to undertake pioneering work of this kind; fortu- 
nately, however, through the generosity of Sir Ernest Cassel 
and Lord Iveagh à Radium Institute, under the patronage 
of his Majesty the King, has been founded in London for the 
study of the medical properties of radium, and for the 
treatment of patients suffering from diseases for which 
radium is beneficial. 

p, The new discoveries made in physice in the last few years, 
and the ideas and potentialities suggested by them, have 
had an effect upon the workers in that subject akin to that 
produced in literature by the Renaissance. Enthusiasm has 
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been quickened, and there is a hopeful, youthful, perhaps 
exuberant spirit, abroad which leads men to make with 
confidence experiments which would have been thought 
fantastic 20 years ago. It has quite dispelled the pessimistic 
feeling, not uncommon at that time, that all the interesting 
things had been discovered, and all that was left was to 
alter a decimal or two in some physical constant. There 
never was any justification for this feeling, there never were 
any signs of an approach to finality in science. The sum of 
knowledge is at present, at any rate, a diverging not a 
converging series. AS we conquer peak after peak we see in 
front of us regions ful] of interest and beautv, but we do not 
see our goal, we do not see the horizon ; in the distance 
tower still higher peaks, which will yield to those who 
ascend them still wider prospects, and deepen the feeling, 
whose truth is emphasised by every advance in science, that 
“ Great are the Works of the Lord." 


HYDRO-ELECTRIC POWER IN CANADA.* 
By SIR W. H. WHITE, K.C.B., Sc.D., F.R.S. -> 


Canada has unrivalled resources in water-power, and its 
extent and possible utilisation have been made the subject 
of investigation by engineers for many years past. One of 
the most. important memoirs on the subject was presented 
to the Royal Society of Canada in his Presidential Address 
of 1899 by Mr. Keefer, C.M.G. In recent times many other 
engineers have studied the subject and carried out important 
works. Exact knowledge of the total power represented 
by the water-falls and rapids of the Dominion is not 
available, nor can any close estimate be made of the power 
which may be employed hereafter in factories, mills or 
industrial processes, because profitable employment 
obviously depends upon commercial considerations, which 
must be governed largely by the localities in which water- 
power may be found, and the cost of works and of trans- 
mission of energy to places where it can be utilised. It 
has been estimated that on the line from Lake Superior 
through the chain of lakes and rivers leading to Niagara, 
and thence through the St. Lawrence, to the sea, 11,000,000 
h.p. may he developed. Mr. Langeler has estimated 
that in the Province of Quebec the water-power aggregates 
more than 18,000,000 h.p.; other provinces all possess 
large resources of the same kind as yet untouched. The 
most striking example of the utilisation of water-power is 
that on the Niagara River, which the writer had the good 
fortune to visit in 1904, during his Presidency of the 
Institution of Civil Eggineers ; the works on the Canadian 
side were then in full progress, and at a stage which enabled 
one to realise completely their great difficulty and immense 
scale. The three companies whose works are near the Falls 
on the Canadian side have provided for a Sotal ultimate 
development of over 400,000 h.p., and a fourth establish- 
ment lower down the river, intended chiefly for the use 
of Hamilton, is to develop 40,000 h.p. In the construction 
of the works, in the electric generating plant, the arrange- 
ments for transmitting power over long distances, and 
other features of importance, remarkable engineering skill 
and daring have been displayed. American capital and 
enterprise have had much to do with these undertakings, 
as they have with many other important Canadian enter- 
prises; but it may be hoped that British capital will keep 
its lead and be freely employed in the development and 
utilisation of all the resources of the Dominion, including 
that magnificent asset—its water-power. The applications 
of water-power are already very numerous, including not 
merely the creation of electrical energy and ite use for 
lighting and power in towns and factories situated at con- 
siderable distances from the Falls, but for manufactures 
and industrial processes carried on near the Falls. Amongst 
these manufactures, that of aluminium and carbide of 
calcium may be mentioned, while paper- and pulp-mills 
and saw-mills constitute important industries. Great 
advances have been made in the transmission of electrical 
power over long distances, and very high pressures are 
being used. Electric traction on railways and tramways 
also derives its power from the same sources, and is being 
rapidly developed. In 1901 there were 553 miles of,electric 
railways, and in 1907, 815 miles 


——M—————————— 
* Abstract of Presidential Address, Engineering Section, British Association 
Meeting, Winnipeg, 1909. 
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ELECTRICITY AT THE LOCHGELLY COALMINES. 


Electrical power generation and distribution at the 
collieries of the Lochgelly Iron and Coal Co., Ltd., Fife, 
provided the theme of a paper read by Mr. John Paul before 
the Mining Institute, of Scotland, at Kilmarnock on June 
12. The paper appears in the record of Transactions of 
the Institutions, from which we make the following abstract. 
Mr. Paul explained that on the coal field of the company 
there are ten pits, distributed over an area of about 16 
square miles and raising an aggregate of one and a quarter 
million tons of coal per annum. Until the end of last year, 


electricity supply for both power and lighting was provided 


throughout this area by numerous isolated continuous- 


current plants of low and medium pressure. The more 


modern consisted of Belliss & Morcom high-speed vertical 


engines direct-coupled to generators, and the remainder 
of slow-speed horizontal engines connected to generators 
by belt-drives: these latter including several small com- 
binations, supplying current at 200 volts for lighting the 
pit-heads. The increase in demand for electric drives of 
all kinds made it imperative for the company to consider 
the question of increasing the supply of electrical energy 
to several of the pits, and incidentally to weigh the relative 
advantages of providing extensions to the existing scattered 
plants, and the alternative of generating in bulk at high 
pressure at a convenient centre and distributing to the 
several consuming points. As a result of consultation with 
Messrs. James E. Sayers & Caldwell, of Glasgow, the choice 
fell upon the latter alternative, the prominent advantages 
of this scheme over the first named, briefly stated, being 


given as follows:—(l) better load factor; (2) greater 


efficiency of larger generating units ; (3) greater flexibility ; 


the ability to transmit power easily to any part of the filed 
as occasion demanded ; (4) economy in raising the whole 
of the steam required at a washery where dross and gum 
are available; (5) economy in labour, reducing the number 


of chargemen and attendants; (6) economy in and more 
efficient supervision; and (7) extensions simplified, and 
less costly. 

Generation at a central power-house and overhead 
transmission of the electric power to distant pits by high- 
pressure three-phase current having been agreed to in 
principle, it was decided to instal, to begin with, plant 
sufficient to deal with five of the pits and the workshops : 
the pits being the Nellie, Mary, Newton, Jenny Grey, and 
Melgund; but to design the lay-out with a view to the 
ultimate inclusion of the whole field in the scheme. It was 
decided to provide in the first instance two generating 
units of about 450 kw. capacity each, and arrange accom- 
modation in the power-house, in addition, for a third 
similar unit, and a 1,000 kw. exhaust or mixed-pressure 
turbo-generator; and also to so design and arrange the 
first portion of the equipment that no part would require 
modification if, and when, the forenoted extensions were 
made. The question of immediately utilizing the exhaust 
Steam from the winding and other engines at the Nellie 
pit (the situation selected for the power-house) for genera- 
ting electricity was considered carefully. As, however, the 
laying-down of a second winding-engine at this pit is con- 
templated, it was decided to leave this question for recon- 
gideration if, and when, extensions become necessary ; but 
the position of the power-house was arranged with a view 
to this development. 


in diameter. | 
chain-grate mechanical gtoker. The grate is self-clinkering 


Examination of the relative advantages of turbines and 
reciprocating engines for the size of units required resulted 
in favour of the last named, both as regards cost per kw. 
capacity and steam consumption per kw. output, the 
quotations and guaranteed steam consumption appearing 
to be in favour of the reciprocator for units of 1,000 kw. 
capacity downwards. In this connection it may be stated 
that the very satisfactory experience with several Belliss 
& Morcom engines was not without weight in assisting the 
company in their decision. Condensing plant was included 
in the proposals, not entirely with a view to economy in 
fuel (this being worth at the most 2s. 9d. per ton handled), 
but in order to ensure good feed-water, and to reduce 
capital expenditure on boilers and engines. The recovery 
of the condensed steam for feed purposes being of great 
importance, owing to the indifferent character of the 
available supply of water at the Nellie pit, choice was 
restricted to the surface and exaporative tvpes of con- 
densers ; and, as the quantity of circulating water required 
by an evaporative condenser is not more than 25 per cent. 
of that required for a surface-condensing plant, the former 
type was chosen. The adoption of any other type of con- 
denser would have involved circulating arrangements of 
at least four times the capacity of the little set now in use 
for this duty, and, in addition, would have entailed the 
provision of cooling towers or ponds. It must be admitted 
that the vacuum obtained with the company's evaporative 
condenser is not more than 25 to 26 inches, but the ad- 
vantage of a correspondingly hot feed is, of course, obtained. 
It must also be added that this type of condenser would be 
unsuitable for turbines, and especially so for exhaust 
turbines, where the highest possible vacuum is necessary 
in order to obtain efficient results. For the turbo-generator 
contemplated as a probable extension to the power-house, 
either surface or ejector condensing will be resorted to. 
For steam raising, boilers of the water-tube tvpe were 
advocated, the reasons advanced being that their con- 
struction is more suitable for high pressures, and that there 
is not, with this class of boiler, the liability, after a few 
years’ use, of having to reduce the working pressure, а 
contingency which has to be reckoned with in shell boilers 
of large diameter. Superheating and high velocity of steam 
in the main were also put forward as ensuring important 
economies, and of especial value in this particular instance, 
because of the boilers having to be nearly 200 ft. distant 
from the nearest generating unit. This rather excessive 
distance was inevitable, owing to the necessity of selecting 
& site convenient for the future collection of steam for the 
proposed exhaust turbo-generator; and, on the other 
hand, the necessity, for economic reasons, of placing the 
new boilers in line with the existing Lancashire boilers. 
In the spring of 1907, specifications were prepared and 
competitive offers obtained for the necessary works in- 
dicated herebefore, and also for the necessary transmission 
system, transformer sub-stations, shaft and inbye cables, 
switchgear, motors, and their accessories. The more 
important contracts were entered into shortly afterwards, 
and at the beginning of 1909 the power-house, transmission 
line, and transformer sub-station were put to work, and 
the changeover from the old direct-current drives to the 
new three-phase system was begun. This changeover is 
necessarily a slow process, as it is almost entirely confined 
to Sundays, and therefore this part of the work is still 
uncompleted. 

Separate contracts were made for each portion of the 
scheme; and, except in the case of the transmission line, 
the several contractors provided a chargeman only, the 
company supplying all the other labour required. Recently 
the company has acquired the Dundonald colliery, and 
this has now been included in the area of the new supply, 
an extension of about two miles to the transmission line 
at the Jenny Grey transformer station now being in pro- 
gress for this purpose. 

Describing the completed works, Mr. Paul mentioned 
that there are four Babcock & Wilcox boilers, set in two 
batteries. Each boiler coratains 2,531 square ft. of heating 
surface, and is composcá| of 14 sections of 4-inch tubes 
18 ft. long; each sectih contains eight tubes, the tubes 
being surmounted by tw% steam-and-water drums 36 inches 
Each bojler js fitted. with a new type of 


THE ELECTRICAL ENGINEER, SEPTEMBER з, 


1909. 293 


and allows of smokeless combustion, while at the same 
time hand firing can be easily resorted to in case of need. 
The links of the grate are closely spaced in order to reduce 
riddling to à minimum, and the whole of the grates are 
driven by a small steam engine. With reference to the 
steam pipes, a special feature of the design of the steam- 
main is the absence of suspension supports, these being 
avoided with а view to obviate any risk of vibration with 
the high velocity of steam arranged for. The whole of the 
system is heavily lagged with material specially adapted for 
the high temperature which it has to withstand, and all 
flanges are boxed in. There are two Belliss & Morcom self 
lubricating three-crank triple-expansion engines, direct 
coupled to two Bruce-Peebles three-phase 50-period 
alternators, having exciters on the same shaft. The engines 
are supplied with the makers’ own system of forced lubrica- 
tion; and the oil escaping from the bearings drains into 
the crank-pit to be used over again. The evaporative 
condenser consists of 336 corrugated pipes, built into 24 
pipes each, while the feed-water purifier plant is so designed 
as to remove every trace of emulsified oil from the con- 
densed water, and to discharge it into a feed tank ready 
for supply to the feed-pumps. In describing the high 
tension distributing system, he says all the cables and 
apparatus in connection with the overhead lines are pro- 
tected from the effects of lightning and excessive pressures 
from other causes by spark gaps; and public roads and 
positions in the vicinity of the pits are guarded by adequate 
cradling. The transformer stations, erected by the company, 
are each designed to contain two 200 kw. transformers 
(0-8-power factor), and the necessary switch-gear, but at 
present have only half of their full equipment. The trans- 
formers are oil-cooled, and are wound to transform three- 
phase current from 3,000, 3,150, and 3,300 volts to 525 
volts, the several ratios being arranged for compensation 
for varying line losses at the different consuming points 
dependent upon distance from the power-station. The 
full-load efficiency of these transformers on test was about 
97 per cent. The switch-gear for the transformer chambers 
is of the Ferranti type, and comprises a high- and a low- 
tension panel for each transformer, with automatic oil- 
switches, indicating instruments, and an integrating 
wattmeter to measure the units of electrical energy sup- 
plied. The switch-gear is designed to cut out automatically 
а faulty transformer, and is generally in line with the 
apparatus in the power-house, which has already been 
described. On the high-tension side, space has been left 
for a high-tension feeder panel, in case it is desired to take 
high-tension circuits down the shafts. On the low-tension 
side, there are three circuits, each of 200 kw. capacity, 
for transmission of current at 525 volts for shaft-cables 
or other purposes. A very good general idea of the arrange- 
ments may be obtained from the plan accompanying the 
letterpress. As to the outlay, it may be taken that the 
generating costs, plus the capital charges, namely, interest 
on capital, and sinking fund to redeem the capital in 20 
years, will enable the company,by the equipment described 
to deliver electrical energy at any point in the coalfield for 
something less than 0:3d. per Board of Trade unit; and 
that with an increased load the cost per unit will be even 
cheaper, owing to the fact that much of the capital ex- 
penditure already incurred really belongs to these possible 
and probable extensions. 


THE AVON INDICATOR. 


A very useful arrangement for the registration of power 
loads has just been placed on the market by the Avon 
Electricity Meter, Ltd. (80a, Salisbury-road, Kilburn, 
London, N.W.). It is known as the Avon Maximum 
Demand Indicator, and consists of the“ Avon ” clock 
type meter — which is suitable for all systems, t.e., two 
and three wire D.C. or A.C., three and four wire two- 
phase or thrce-phase—and an attachment indicating the 
maximum demand. Being a mechanical device driven by 
the counting train, it consumes no extra energy, requires 
no further electrical connections, and does not increase 
the size of the meter. It is equally accurate with the 
meter, and follows the same straight line law. Moreover, 
it is easily reset, registers energy, can be calibrated to read 
amperes if required, and can be arranged for any time of 
lag. 


ENGINE-ROOM MANAGEMENT.* 
BY C. R. BROSIUS. 
(Of the Columbus Railway and Light Co.) 


[,The man in charge of the power station should have a 
practical knowledge of his plant, should be informed on the 
practical possibilities of steam appliances and machinery and 
be able to search intelligently after sources of loss and chances 
for improvement, and should be a judge of material to know 
what is best for his requirements. He should never become 
attached personally to any of the men in his employ, otherwise 
he is not in a position to judge the value of their ability. 

The two essential factors that he should maintain are discipline 
and system. It is à comparatively easy matter to enforce dis- 
cipline where system is properly maintained. There is more 
to gain in an intelligent and economical use of engines and 
boilers than in any immediate improvement in the machine 
itself. ORE 

While designers and professors are discussing 2 or 3 per 
cent. savings the customers are buying engines so proportioned 
to their work and so little adapted to their requirements that 
many times 2 per cent. are wasted continually. The way to 
get tha most work out of a steam plant is to find first in what 
particular the plant is lacking and then bring tbat part' up to 
the standard. Find separately the efficiency of boilers and 
engines. If the boilers are inefficient it may be because the rate 
of combustion is too high or too low for the amount of heating 
surface. The setting may be faulty, the fireman wasteful, or 
any one or more of a dozen causes. The engine may be under- 
loaded or overloaded, badly set or leaky. Find the trouble and 
then go systematically to work to remedy it. 

Every engincer, no matter how small his station, should have 
organised a testing force and have piping arranged to deter- 
mine what each unit is doing. Elaborate tests are not necessary. 
Engine tests should be simple, showing the water rate per kw. 
hour with indicator cards. After the water rate is obtained 
and found to be high, analysing the indicator diagrams will tell 
where the trouble is likely to be. 

At 7 per cent. CO2 in the flue gases enough unnecessary excess 
air is heated to keep a duplicate of the furnace plant going, 
and at 5 per cent. CO2 the excess would almost keep two addi- 
tional plants running. | 

Few concerns would think of putting as much money into any 
kind of business as is invested in the average power station 
without having a clerk or bookkeeper, or a number of them, 
to keep an intelligent record of all transactions. The auditing 
department takes care of the financial end, but that does not 
help the engineer keep track of operating figures. In the ma- 
jority of plants to-day it is the common practice to depend 
largely on memory for records of the repairs made on station 
apparatus. The author then outlines a system of keeping track 
of repairs in large power stations in such a way that the chief 
engineer will be continuously informed as to what is going 
on, and records kept. EE 

The clerical force can make money for the power station in 
various ways. For example, it usually coste from £20 to £25 
to renew a furnace arch for a 350-h.p. boiler. There are fire 
brick of various grades, and while records are kept of when the 
arches are renewed, it requires time to follow up records and 
compare results obtained by the use of different brick. If brick 
could be found (and they can) which would last twice as long 
as a poor grade. more than half the expense for renewals of 
arches would be saved. The same thing applies to packing 
and other supplies. Every power station should have a set of 
rules and regulations for its employees. 


ADVANTAGES OF THE ELECTRIC CAR. 


The electric automobile has many advantages wltich should 
commend it to the public favour. In the campaign against the 
noise of city streets, remarks the New York Electrical World, 
the gasoline car is often a conspicuous offender, and it contrasts 
most unfavourably with the latest types of electric vehicles, 
which are almost noiseless. “ Joy riders " make no use of the 
electric vehicle. The speed mania does not seize hold of those 
who manage the safe and sane electric car. The latter does not 
drip gasoline on the street, neither is it characterised by an 
oflensive odour. Quietly, к but with strength and power, 
electricity does its work whether in propelling the carriage 
which a woman or even a child may operate, or driving the 
attractive delivery wagon or the heavy truck. The opprobrium 
which attaches to the reckless driving of automobiles is directed 
almost entirely against the gasoline cars, and rightly so, for 
very few accidents are to be attributed to the easily controlled 
machines of the electric type. In a few places in this country 
automobiles are forbidden the privileges of the street within 
municipal limits ; but it will be well for the exasperated city 
authorities to make a distinction in favour of the electric vehicle, 
for it is not that type of car that has brought reproach on auto- 


mobilism. 


— — — 


* Abstract of Paper read before the Ohio Electric Light Association 
Convention at Toledo. 
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ELECTRICITY AND CANADIAN MINING. 
By JOHN ASHWORTH.* 

We landed at Lewistown on the American side of the 
Niagara River, and proceeding up the gorge visited the 
rapids above the Falls on the American shore, The Canadian 
or Horse-shoe Fall is 9 feet lower on the lip than the 
American Fall, the first being 158 ft. and the latter 167 ft. 
high; the depth of the river-basin below the Falls is 180 ft. 
The face of the Canadian Fall is said to have been receding 
at the rate of from 4 to 5 ft. annuallv, but whether this 
rate of recession will continue, now that the various 
electrical production. companies are abstracting a con- 
siderable volume of water from the rapids above, remains 
to be seen. In the process of erecting these works and the 
bays appertaining to them, the width of the lip of the 
Horse-shoe Fall has been reduced bv about 150 ft. The first 
electrical works visited were those of the Canadian Niagara 
Power Co. The waste water from the turbines flows through 
a tunnel 23 ft. wide by 26 ft. high, which delivers it into 
the lower river. This tunnel is lined with 24 in. of granite 
at the outlet, and the rest with vitrified bricks, and is 
2,200 ft. long. It 1s calculated to discharge 12,000 cu. ft. 
of water per second, the gradient being about 1 in 182. 
Over the wheel-pit, which 1s 165 ft. deep, 18 ft. wide, 
and 570 ft. long, there are eleven 10,000 h.p. electrical 
generators, driven by twin Francis vertical turbines of 
12,500 h.p., delivering a three-phase alternating current, 
The establishment of the Electrical Development Co. of 
Ontario necessitated the erection of a coffer dam 2.200 ft. 
long, and extending 600 ft. into the river which thus laid 
bare 11 acres of the river Беа. During construction, the 
velocitv of the water was at times 30 miles per hour. 
The tail-race tunnel starts with two branches, each 1,260 
ft. long, joining the main tunnel of 1.900 ft. long, and dis- 
charges under the Horse-shoe Fall. There is also on the 
Canadian side the Ontairo Power Co. of Niagara Falls, 
with similar arrangements for the production of power and 
the supply of electricity for all industrial purposes at 
practically anv distance. The works are also provided 
with separate transforming stations. The Ontario Power 
Co. take their water supply out of the rapids above the Falls, 
and conduct it through a main l-in. steel-plate conduit 
pipe, 18 ft. in diameter and 6,200 ft. long, to the works 
situated below the Falls. The maximum discharge from 
this pipe is about 4,000 cu. ft. per second, and as there 
are three of these conduits, the total quantitv is about 
12,000 cu. ft. per second. The total power now to be ob- 
tained from the water on the Canadian side is as under :— 


Electric h.p. 


Canadian Niagara Power Company .. 100,000 
Electrical Development Company 125.000 
Ontario Power Company 180,000 

405,000 


Total 


As to the influence of the electrical and other works 
using the river water above the Falls, it may be of interest 
to know that the total h.p. of the Falls is estimated at 
3,200,000, and for low water at 2,600,000. At the present 
time the franchises granted to the various companies 
total up to 31,450 cu. ft. per second on the Canadian side, 
and to 27,200 on the American side, plus that abstracted 
by three canals, 12,300 cu. ft. per second, or a total of 
70,950 cu. ft. per second. These franchises represent 
40 per cent. of the mean low-water volume of Februarv, 
1902, which was 175,000 cu. ft. per second. The Inter- 
national Waterways Commission recommend the limitation 
to 36,000 for the Canadian side, and 18,500 for the United 
States side and the canals, or nearly 31 per cent. of the 
low-water discharge. The very great importance of these 
facts is that the use of the water will most seriously impair 
the navigation of the upper lakes. At the close of 1905, 


* Abstract of Delegate's Report of the Summer Excursion Meeting (1908) of 
the Canadian Mining Institute, from the *'fransactions of the Manchester 
Geological and Mining Society,” Yol. X. and X1., Session 1008-1909. 


the total diversion of water was equivalent to lowering 
Lake Erie bv 9 in., while as vet only a quarter of the 
franchise power had been brought into use. It is obvious, 
therefore, that if the navivation of the lakes is to remain 
open to future generations, the application or use of this 
water at the outlet must be very carefully safeguarded. 


We visited the International Copper Co.'s smelter and 
mine. The copper-smelting plant is one of the most com- 
plete in the world. The whole of the plant is driven bv 
electricity, obtained from the company's works at Spanish 
River, 27 miles away. The Cream Hill mine, from which 
the ore is principally obtained, is an open pit of about 
200 ft. in diameter, 100 ft. deep, and with four under- 
ground stopes. About 12,000 tons of ore per month are 
shipped containing about 4 per cent. of copper and 2 per 
cent. of nickel. Some miles to the west or south-west of 
Winnipeg we passed the lignite coal-field of Souris, and 
reached Medicine Hat in the afternoon of September 13th, 
when we came into close touch with the Prairie lignite 
coal-field. Our call here had reference principally to the 
bore-holes put down for natural gas at a depth of 1,060 ft. 
The first 600 ft. of the boring was 10 in. in diameter. 
through water-bearimg strata, and ended in a sandstone 
formation lying between blue shales. The diameter of the 
bore at the bottom was 43 in. The blue shales readily 
disintegrate when exposed to water and air. The pressure 
of the gas is about 556 pounds per sq. in. and the vield 
about 1,500,000 cu. ft. per 24 hours. Although this supply 
has been drawn on for 24 vears, it has not vet shown anv 
reduction in the vield. The gas is used for all sorts of 
purposes, the price for domestic supply being 62d. (131 
cents), and for business purposes 21d. (5 cents) per 1,000 
сп. ft. at a pressure of 8 ounces per sq. in. The railwav 
reservoirs are charged up to a pressure of 175 pounds per 
sq. in. This gas is used very extensively bv the Canadian 
Pacific Railway Co. in their shops for all kinds of heating 
purposes, and has effected a saving of at least. £12,320 
(860,000) per annum on an outlay for boring of only 
about £923 (84.500 dollars). At Coleman we found that 
the ininers use the Wolf lamp, with internal self-ignition ; 
and Negro powder is used for blasting. The dip of the inine 
is about 30 degrees. No. 2 seam is a steam-coal, 14 ft. 
thick: No. 4 a coking coal, 7 ft. thick : and No. 5 a steam- 
coal, 14 ft. thick. The roofs and floors are rock, and the 
holing or mining is all done by hand. The extraction is 
by pillar and stall, the pillars measuring 60 by 60 ft. and 
the rooms being 15 ft. wide; 200 ft. on the higher side of 
the road is left in as support for the roadway. The output 
is about 2,000 tons per dav, and an Ottuma box-car loader 
isin use. The mine ventilation is maintained bv two Capell 
fans. The coke-ovens are of the beehive буре, The ventila- 
tion of the Hosmer mine is effected by a Walker fan, 20 
bv 9 ft., which can be used either as an exhausting or as 
a blowing fan. The haulage is effected bv compressed air 
locomotives. Wash-house, baths, and lockers are provided 
for the miners. The mine cars are constructed to hold 
? tons each. Two hundred and forty coke-ovens are cal- 
culated to give an output of 300 tons of coke per day. 
When at the city of Nelson we called at the Bonnington 
Falls to visit the West Kootenay Power and Light Co.’s 
plant. The electricity produced from four units of 8,000 
h.p. each is carried off at a high tension to Rossland. 
Our next call was at the Roossland power smelter. Some 10 
to 15 tons of lead piping is made here every day, the work- 
men being mostly Italians. The Trail smelter is the oldest 
copper-reduction works in the Kootenay district, having 
been erected in 1894. The lead from the furnaces 1s refined 
electrically. The electric current from the Bonnington 
Falls is received here at a pressure of 20,000 volts. The 
h.p. of the motors in use is 3,000, At the noted Le Roi 
mine at Rossland we inspected the 1,650-ft. level and stopes. 
The shaft is an inclined one, and the cage is fitted with a 
sufety-catch arrangement to arrest its fall in case of the 
rope breaking. We also visited the Le Roi No. 2 or Josie 
nune, and descended to the 500-ft. level, where а diamond 
drill was at work boring down to the 700-ft. level. Follow- 
ing this visit, we also descended the Centre Star mine to 
the 1,650-ft. level, the inine having a total depth of 2,300 ft. 
The haulage machinery is strong enough to haul from 
3,000 ft., at the rate of 1,000 ft. per minute. 
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* ELECTRICITY AND FERTILISERS. 
By F. KILBURN SCOTT, M.I.E.E. 


The world is more indebted to the electrical engineers 
and chemists who have produced the manures calcium 
nitrate and calcium cyanamide than it at present has any 
idea of. For if these artificial manures had not come in 
the nick of time, there is no doubt that the prices of sodium 
nitrate from Chili and sulphate of ammonia from gas 
works would have gone soaring up. As it is, the prices 
have increased some 30% within the last few years. 

And the reasons are not far to seek. First, the virgin 
soils of the world are being rapidly used up; there was 
a time, not long ago, when wheat could be grown nearly 
al over the United States without putting in manure, 
but it is not so now. The natural stores of nitrogen accumu- 
lated through the ages have been taken out by repeated 
cropping of wheat, and now American farmers are moving 
into the Canadian North-West. | 

The second reason is that more and more people in the 
world are becoming, like ourselves, wheat and meat eaters. 
The Japanese, for example, who have hitherto lived almost 
solely on rice, are now going in for wheat, and meat and 
proving an excellent market for Australia on that account. 

This provision of nitrogen for the gluten in wheat and 
the fibrine in meat to build up the muscle and tissue of 
the human body was rapidly becoming the problem of this 
century, as Sir William Crookes pointed out in 1898, when 
without any fuss some electrical engineers and chemists 
called Birkeland and Eyde, Frank and Caro came forward 
with solutions. 

CALCIUM NITRATE. 

There is more nitrogen in the air over a square mile of 
the earth’s surface than in all the saltpetre in Chili, and 
the first step towards fixing the nitrogen was made in 
1773 by Dr. Priestly. He sent a series of electric sparks 
through air in a closed glass jar, and obtained a brownish 
coloured gas which was nitric oxide. 

The principle of the process of making calcium nitrate 
at Notodden is based on Dr. Priestly’s experiments, the 
sparks he used being replaced by a flaming arc disc shaped, 
and about 5 ft. in diameter. Six years ago Professor 
Birkeland and Mr. S. Eyde built their first furnace of 25 
h.p. Two years later they had a plant of 2,500 h.p., and in 
1907 the 40,000 h.p. plant at Notodden was set to work. 
The harnessing of the Rjukan Falls of 220,000 h.p. is now 
in hand, and by 1912 nearly half a million water h.p. will be 
used in manufacturing calcium nitrate and nitrite. The 
Birkeland and Eyde furnace is about 8 ft.in diameterand 3 ft. 
through, set on edge like a wheel. It is lined with re- 
fractory bricks, and has a disc shaped arc chamber about 
5 ft. diameter by 3 in. Alternating current at 5,000 volts 
is fed across the two copper electrodes (cooled with water), 
and a flaming arc is continually being struck and 
blown out to the limits of the arc chamber by the repulsion 
of a powerful electro magnet. 

Air is forced through the arc chamber under pressure, 
and is immediately burnt into nitric oxide, and this gas 
is then lead awáy to two sets of five towers, taking up 
another atom of oxygen on the way to form nitric peroxide. 
The first four towers are filled with pieces of quartz over 
which water and the nitric acid, already formed, trickles. 
The fifth tower is filled with ordinary bricks, with milky 
lime flowing over them. This quickly absorbs what nitrous 
gases remain, and is converted into calcium nitrate and 
nitrite. The first tower yields a 50% nitric acid, the second 
25%, the third 15%, and the fourth 5%. The liquids 
from the fourth are raised by compressed air to the top 
of the third, and those from the third to the second, and 
so on, the acid thus travelling in a counter direction to 


the gas. Nitric acid and calcium nitrate are made in such 


quantities and sell so readily at good prices that the 
calcium nitrate might almost be considered the bye pro- 
ducer. The nitrogen in calcium nitrate is usually 13%, 
and is guaranteed at 123%, and compared on a nitrogen 
contents basis with Chili nitrate it is the cheapest manure 
of the two. Its present price delivered CIF English port is 
under £8 per ton. | 
CALCIUM CYANAMIDE. 

Calcium cyanamide, or nitroline, is made from 

Abstract of a lecture delivered at the Wye Agricultural College. 
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carbide of calcium, and the inventors, Professor Frank 
and Mr. Caro, took the idea from Bunsen and Playfair, 
who obtained cyanides bv passing nitrogen over a hot 
mass of carbon and alkalies. They first tried barum carbide, 
but since carbide of calcium has been produced in such 
great quantities for acetvlene gas lighting it has become 
very cheap. When carbide of calcium is raised to 1,000? 
Cent., it fixes nitrogen directly without the aid of alkalies. 
Further, if the resulting cyanamide is mixed with water 
under pressure the nitrogen combines with the hvdrogen 
to form ammonia. This naturally suggested the use of 
the material as a manure, and it has been so successful 
that there are now about & dozen factories in the various 
countries of Europe, in the United States, and even in 
Japan, turning out about 150,000 tons per annum. The 
nitrogen content is guaranteed at 18%. 

The manufacture for this country is in the hands of the 
North-Western Cvanamide Co., and they have built a 
works at Odda on the Hardanger Fiord capable of turning 
out 12,000 tons per annum. The calcium carbide made 
bv the affiliated concern, The Allv Carbide Co., 1s delivered 
in lumps. After being broken up fine in crushers and mills, 
it is fed by means of special hoppers with 196 electric 
resistance furnaces, each capable of holding about 6 cwts. 
Thelidsare fastened down air-tight, and nitrogen gas is forced 
through under pressure, the process being completed in 
about 45 hours. The nitrogen gas is made by the Lende 
process, in which air is led through white hot copper 
shavings. The copper at that temperature has a great 
affinity for the oxygen, so it takes 1t all up, leaving the 
nitrogen to be blown forward to the furnaces. 

The various re-actions mav be written down thus : 

CaO + Ce = CO + Ca С» carbide of calcium. 

Ca С, +2N = C + Ca CN» cyanamide. 

Ca СМ, + 3H20 = Ca CO; + 2 (NH3), ammonia. 

It will be noticed that when the ammonia gas is given 
up the lime is deposited in the soil. This also happens 
with the other manure, calcium nitrate, and therefore they 
both have this advantage over sodum nitrate from Chill. 
Soils short of lime are improved, whereas when sodium 
enters the soil it tends to make it sad.“ It is not known 
how the nitrogen passes from the ammonia to the gluten 
in the wheat ear, but there is no doubt that certain bac- 
teria in the soil plays an important part, and that the nitro- 
gen passing through their bodies is one link in the chain. 


AMERICAN NOTES. 


(From our Correspondent.) 
NEW YORK. 

So far as concerns electrical industries generally, the concensus 
of opinion is that we are not much worse off under the Payne 
Tariff than we were under the Dingley law. Taking it “ by and 
large," if we have not succeeded in securing the concessions for 
which so hard a fight has been put up, we have not been hurt ina 
vital place by new exactions. We have failed to carry the clause, 
fixing on electrical machinery a duty of 30 per cent. ad valorem, 
and it will pay 45 per cent. ad valorem aa before, all specific 
reference to electrical apparatus and machinery having been 
submerged under the clause embracing '* manufactures imposed 
wholly or in part of metal," the same rate is payable on incandes- 
cent lamps, cables, telephone wires and telegraph wires; but 
carbon electrodes, brushes, plates, and discs, pay 30 per cent. 
ad valorem, and 5 per cent. less than under the Dingley Tariff, 

The Case of Carbons. 

But carbons will pay a greatly enhanced duty, and this in 
rather curious circumstances, for there is in the new Act an 
apparent reduction. Carbons made entirely from petroleum 
coke are to pay 35 cents per 100 ft., and those made chiefly 
from lampblack or retort carbon, 65 cents per 100 ft." — which 
at the first blush looks a better thing than the Dingley rate of 
90 cents per 100 carbons. Here, however, is just where 
we find the fly in the amber. Something like 92} per 
cent. of the carbons hitherto imported have been carbons 
for enclosed arcs, and the carbons have come here in 
24 and 28} inch lengths, and been cut here to the ordinary 
12 inch length. Thus the 90 cents per 100 carbons has really 
meant 90 cents per 200 carbons, or 45 per cent. per 100 in 12 in. 
lengths. The smart Alec," who found this out had the word 
feet inserted, and thus the duty goes up 20 cents and more 
per 100, and 24 in. carbons for flaming arcs will pay, not 90 
cents as under the Dingley law, but 130 cents per 100. Mica 
will come in at a fractional reduction ; tungsten, tantalum, 
and wolfram metal will pay the old duty of 20 per cent. ad 
valorem when valued at more than $200 per ton; but if of les- 
value than $200 the rate will be 25 per cent.; telegraph, teles 


phone, trolley, or electric light poles will-pay 10 per cent. ad 
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valorem instead of 20 per cent.; and zinc will come in at a slight 
reduction. 
A Large Project. 

Great interest tis“ manifested in the proposal of the United 
States Government to carry out through its Reclamation 
Service an irrigation project in the Yakima Valley, Washington, 
at a cost approximating, in starting, £1,750,000. The scheme 
will convert into production a,quarter-of-a-million acres of land 
in the “Great American Desert." Аз a result of this— and of 
earlier schemes now a splendid success thriving towns are 
springing up along the Yakima river.and the route of the 
Northern Pacific Railroad and all are linked up by the trans- 
mission lines of the Yakima Valley Power Co., which will be 
supplying nearly 7,000 kw. by the end of this year. The main 
power plant is on the Naches river, thirteen miles above the 
junction with the Yakima river at North Yakima. This plant 
contains a 750 kw. General Electric Alternator driven at 150 
r.p.m. by a Pelton water wheel under a head of 149 ft. Two new 
units; one water-driven, the other steam- driven are now being 
installed ; the former, a 3,000 kw. 2,300 volt type A. T. B. 
14-pole General Electric three-phase alternator, driven byja 
Platt Iron Works’ wheel, and the latter а turbo-generator 
set rated at 2,500 k.v.a., consisting of a type A. T. H. 4-pole 
generator and a Curtis steam turbine, operating at 160 pounds 
proa The present head of 149 ft. is to be raised to 208 ft. 

y & new pipe line delivering 450 sec. ft. Apart from the supply 
of light to these towns, considerable power will be used for 
irrigating the lands above the level of the canals. The Yakima 
Valley Power Co., also furnishes current to the Yakima Valley 
Transportation Co., which has three miles of standard gauge 
railway in North Yakima, with plans for an extensive system 
embracing the entire ,valley. 

Electricity versus Petrol. 

It is significant of the progress made by the electric automobile 
in this country that at the recent Convention of Automobile 
Engineers in Chicago, nearly half the papers read related to 
electrical subjects. ‘The Electrical World has the following crisp 
comment on this circumstance :—‘ As a class, automobile 
engineers have paid comparatively little attention to electrical 
problems, and it is an encouraging indication of the manner 
in which the electric vehicle is gradually coming into its own 
when the professional socicty of the great automobile industry 
—and a high-grade society it is, too, fairly comparable in the 
quality of its work to the associations maintained in other 
branches of engineering— gives so large a proportion of one of 
its conventions to subjects related to the unobtrusive but 
attractive, reliable and serviceable electric automobile." It 
has often struck me as remarkable that the moderate-priced 
electric runabout has not made greater progress in the Old 
Country. А noiseless, easy-running, easily controlled, and 
e all, absolutely odourless motor car should be a tremendous 

oon. 

A Chicago Contract. 

A big deal has recently been concluded by the Commonwealth 
Edison Co., which has contracted to supply the Chicago Railways 
Co. with a large portion of the electrical energy needed to operate 
its cars. The contract calls for not less than 30,000 kw. and will 
cover a period of six years. The rate is,$15_ per kw. of 
maximum demand per year with an additional energy-con- 
sumption charge of 0:415 cent per kw.-hour until the end of 
January next, after which the energy-consumption charge will 
be 0'4 cent per kw.-hour for the remainder of the period. Under 
existing contracts at the time of maximum demand next winter 
the Commonwealth Edison Co. will, it is stated, be supplying 
about 80,000 kw. to electric railway corporations. 


Storage Battery Problems. 
p Recurring for a moment to the matter of electrically-pro- 
pelled cars, mention must be made of the somewhat pessimistic 
view of storage battery possibilities which was laid before 
the convention of Automobile, Engineers at Chicago by Dr. 
Sokal, well-known in that city as a chemical engineer of some 
repute. His conclusion was that the possibility of obtaining 
& practical advantage by using a diflerent chemical material 
than the lead battery is practically negligible, and he declared 
that the utmost limit which has been obtained bv Mr. Edison, 
so far, is about 11 watt-hours per pound of element—a figure 
which can easily be exceeded by the lead storage battery. 
There has, he said, been no really fundamental progress since 
the days of Planté and Faure though the progress made 
in the art of manufacturing and operating storage batteries 
since the principle was discovered has been very considerable. 
He went on to say that variations of design may have a marked 
effect on the output per unit weight of the lead storage battery, 
and pointed out that while the United States standard storage- 
battery cells are kept within 9 to 12 watt-hours per pound of 
total element, cells are made in Germany which reach an output 
of 17 watt-hours per pound. Both the porosity and the thickness 
of storage-battery plates have an appreciable influence on the 
specific output, but Dr. Sokal did not care to go on record 
as advising generally the use of thin plates; the manufacturer 
has in each particular case to form a decision which will neces- 
sarily be in thenature of acompromise, as it is obviously impos- 
sible to unite all advantages in one type. His own proposal is 
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to build vehicle cells having the positive and negative plates 
so divided that there will be one more positive than negative, 
since it is usually the positive plate which fails first, and he 
announced that he had succeeded in overcoming the difficulties 
in the way of artificial circulation of the electrolyte by construct- 
ing shallow or bottle-shaped electrodes, through the walls of 
which the circulation takes place. In this way, he said, a gain 
in specific output of from 50 to 100 per cent. may be obtained. 


A Split-phase Motor. 

An invention, of which more is likely to be heard, has just been 
patented here by Mr. Samuel Bergmann. It consists in a method 
of obtaining two windings of different inductive time- constants 
for use with a single-phase induction motor as a split-phase 
machine. The stator is arranged with open slots, the main winding 
being placed in certain of the slots and the starting winding in 
the remaining slots. Magnetic wedges are employed to close the 
slots occupied by the main winding, and non-magnetic wedges 
for the slots containing the starting winding. The starting 
winding is wound with smaller wire than the main winding 
and is placed in the tops of the slots, the bottoms of the slots 
being filled with pieces of wood or other non-magnetic, material, 
thereby decreasing the reactance of the starting winding, and 
thus the main winding is of high reactance and low resistance, 
while the starting winding is of low reactance and high resist- 
ance, and yet the slots of the stator are of uniform size and 
equally spaced. 


Electricity in the Home. 

With reference to my article on this subject, manu- 
facturers on vour side of the Pond may be interested in an 
experiment now in progress by the Consolidated Gas, Electric 
Light and Power Company, of Baltimore. They have sent a 
small army of travellers out to make house-to-house calls among 
users of electric light and expound the advantages of heating 
units, especially in relation to the domestic iron. A sample 
6 lb. iron, capable of doing all the ironing work of an ordinary 
household, is left for a months’ free trial, at the end of 
which it is purchasable for about $3 or by instalments 
of & dollar a month for three months. Central station engineers 
are criticising this method of popularisation, but the Company 
is nevertheless doing a tremendous business, especially as the 
ordinary retail price of these irons is about $5. 


New Hydro-Electric Stations. 

Three hydro-electric generating stations to utilize the falls at 
Long Sault Rapids, which separate Ontario from New York 
State, are under preparation. The scheme involves the con- 
struction of à dam at the upper end of Barnhart's Island, the 
building of a lift lock, and the straightening out of the course 
of various channels of the river. It is claimed that fully 100,000 
h.p. can be developed. The plant will probably be constructed 
and managed jointly by two companies— the Long Sault Develop- 
ment Co. on the New York side and the St. Lawrence Power Co. 
on the Canadian side. 


Dresses by Electricity. 

A remarkable exhibit has been made in Boston in the shape 
of a motor-driven shop for the manufacture of machine-made 
dresses at high speed. The raw materials were cut, up to & 
maximum of 250 thicknesses, by an Eastman electric cloth 
cutter, capable of doing the work of 20 operators, and supplied 
with energy from a 110 volt circuit. The installation was pro- 
vided with a 1:5 h.p., 110 volt direct-current motor, driving the 
following machines in group: One skirt bander, one button- 
sewing machine, output 3,000 per day ; one button-hole machine, 
output 400 per hour, against 40 by hand; one sleeve sewer, 
one tucking machine, making 3,500 stitches per minute; one 
waist machine, making 1,800 stitches per minute ; one sleeve 
machine, and one skirt machine, making 3,000 stitches per 
minute. The individual machines were placed in and out of 
service by friction clutches operated by treadles. The exhibit 
was engineered by and for Messrs. W. Filene's Sons. 


Railway Developments. 

The New York Central and Hudson River Railroad has set 
aside for use during the vear ending June 30, next, & sum of 
just under eight and a half million dollars for the electrification 
of suburban lines and the construction of a New York terminal 
— the Presidio and Ferries Electric Railway Co. of San Francisco 
has raised $300,000 for improving the road and equipment. — 
The Puget Sound Electric Railway has acquired the Pacific 
Traction lines in Tacoma for a sum approximating $5,000,000. 
—The Aroostook Valley Railroad Co., which is affiliated with 
the Canadian Pacitic Railway Co., is to construct an electric 
road connecting Presqne Isle and Washburn, Maine, with an 
extension to the St. John River, a distance of 110 miles. A 
1,200-volt direct-current system will be installed, electricity 
for which will be furnished by the Maine and New Brunswic 
Power Co.'s plant at Aroostook Falls.—'The Fort Wayne and 
Toledo Electric Railway Co. will begin on September 15, the 
construction of the new electric line from Fort Wayne and Mavs- 
ville, Ind., to Hicksville, Bryan and Toledo, Ohio, a distance 
of 42 miles. The Keystone Construction Co., of Indiana, has 
the contract for building the road, and the railway will be oper- 
ated by the overhead trolley system, electricity for which will 
be supplied by the Toledo and Indiana Railway Co, 
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WATER POWER PROBLEMS. 


It is all too generally assumed that water-power 
for the generation of electricity may be dismissed 
as outside practical discussion, if not for the United 
Kingdom, at least for England. This is not our 
wav of looking at the matter. No doubt gigantic 
water schemes, such as those alluded to by Sir 
William White before the British Association, 
gathered on the shores of the splendid Winnipeg 
lake, and within easy reach of grand rivers and great 
falls, are altogether out of the question for us. 
These big things are reserved for countries 
having watersheds on an altogether larger scale than 
is the case in this country. But the streams wander- 
ing through our fair land capable of generating 
power through the intermediary of suitable tur- 
bines, and if for the service of private establish- 
ments or small towns, even waterwheels, are many. 
We are glad to see an optimistic article on the power 
to be derived from running streams appearing in 
the September issue of Casster’s Magazine. Mr. 
Sylvester Stewart, in the course of his remarks, 
justly observes that “‘a running stream may be 
compared to an endless driving belt, only awaiting 
connection to the machinery it is capable of driving, 
but it has not been appreciated because we have 
become so familiar with it; if it had suddenly been 
discovered, doubtless it would have been harnessed 
immediately." This is quite truly observed. More- 
over, we have to reckon with the innate conserva- 
tism of persons possessing vested interests. They 
are only too often wilfully blind. Circumstances 
may compel attention. As Mr. Stewart says, 
„coal smoke mars a town, but hydraulic machinery 
is not unsightly ; coal is passing away, but water 
flows continuously. A hundred thousand horse- 
power may be taken from a river and its place is 
still filled, but the coal vein, once emptied, is emptied 
for ever.” We cordially endorse the observation 
that though “the great waterfalls are limited in 
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number, and many of them remote from civilization, 
the power in the running streams is available 
and at hand.” The early realisation of the sound- 
ness of this argument would make our industrial 
future all the brighter and more secure. We are 
culpable spendthrifts in our dealings with national 
resources, a characteristic failing with selfish man- 
kind, but a failing which the governments of other 
countries are doing their best to check in their own 
peoples. We see this in the United States, with its 
Joint Committee of Conservation, which, while 
turning its attention to questions of forest domains, 
is also keeping a close watch on water-power. On 
the Continent of Europe the governments of France, 


Italy, Germany and Austria take a paternal interest 
in the exploitation of these native streams for 
purposes of power production, and now comes 
evidence of the tmportance of the subject from 
Norway. Indeed, that democratic country, with 
its strongly developed appreciation of what con- 
stitutes the commonweal, has somewhat startled 
the industrial world with its latest law for the 
conservatism of natural riches. This measure has 
been enacted to regulate the future management of 
water-power. All waterfalls of a capacity of 1,000 
h.p. or more are declared national property, and 
can only be utilised under a concession, granted 
for from бо to 80 years. After the expiry of the 
concession, the waterfall, together with all engineer- 
ing and mechanical regulating works are taken over 
by the State without compensation. There is a 
permissive clause which makes it possible for it to 
be decreed that power stations and their equipment 
shall also be taken over by the State without com- 
pensation, while other works connected therewith 
may be acquired on valuation, or their removal 
imposed by a certain stipulated date. Efforts were 
made to alter the figure in the Act from 1,000 h.p. 
to 3,000 h.p., but unsuccessfully, while others 
endeavoured to cover all forms of water-power. It 
is a somewhat hard law. But it demonstrates the 
immense importance attached to the subject by a 
people who have of late made wonderful strides in 
the industrial world, and not the least in the elec- 
trical side of enterprise. It should induce us to 
turn our attention more seriously to what water- 
power we do possess. 


SOURCES OF ERROR IN ELECTRIC 
INSTRUMENTS. | 


Attention is drawn by J. F. van Lonkhuvzen in the Elektro- 
technische to а simple source of error in electric instruments 
which is frequently overlooked, though quite understood. It 
is the static charge of the cover-glass of the instrument. The 
longer the pointer, the nearer it is to the glass, the drier the 
atmosphere, and the feebler the directive force of the instru- 
ment, the greater will be this error, By drawing a piece of soft 
leather across the glass of a galvanometer Lonkhuyzen produced 
deflections up to 5 per cent. [n a dry warm room instruments 
went wrong by as much as 20 per cent. when touched with the 
dry hand. These deflections are not lasting. of course, but it 
may be an hour before the pointer indicates correctly again. 
When making comparisons with mirror instruments the error 
may become pronounced, because the glass is cleaned to wipe 
off the dust. Particular care has to be exercised in this respect 
in the workshop, especially with suspended instruments. "here 
ix, fortunately, an easy preventive — breathing upon the glass. 
Faulty indications may also result when the instrument is 
joined to the secondary of an insulated transformer. The secon- 
dary may have a static charge suflicient to upset the instrument. 
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ELECTRICAL SIGNALS IN MINES. 

Messrs. А. A. Atkinson (Chief Inspector of Coal and Oil- 
Shale Mines), and W. Humble (Chief Inspector of Collieries), 
New South Wales, deseribe in the Australian Mining 
Standard a system of signalling installed in the South 
Bulli Colliery by Mr. Sellers; the manager. 

The usual signals for an underground endless ropeway 
system where coal is attached to a rope at a number of 
landing stations requires the use of a code embracing the 
provision that when it is desired to stop the rope, the 
wires must be brought in contact, and so maintained for 
the whole time that it is necessary to stop the rope. 

A long stop at anv one station requires the Leclanch? 
batteries to vield current during all this time, in order to 
maintain the continuous ringing of the signal bells. This 
rapidly reduced the battery, and the renewal of the cells 
was frequently necessary, Of greater importance from a 
safety standpoint was that the weakening of the battery 
in this manner destroved the efficiency of the system. and 
often, in consequence of derailments and other things 
incidental to mining haulage, the more or Jess constant 
ringing of the bells reduced the battery power to such an 
extent as to render it unable to transmit signals from the 
far end of the svstems, the terminus of which is about 
21 miles from the engine or motor houses. In practice, 
despite considerable care and testing of these batteries, 
some failures were experienced, due to the sal ammoniac 
solution creeping up the zine poles and eating the con- 
nection between the poles and the line wires, ete. The 
contact tips of the bells gave frequent trouble in conse- 
quence of becoming carbonised from the unavoidable 
sparking when contact was made between the wires to 
operate the bells, the renewal of these tips was expensive, 
as platinum was required, 

Apart from these defects in actual working, perhaps the 
weakest point in the system, is that in consequence of the 
varving power of the batteries, it is not possible to instal 
a tell-tale apparatus which would enable the engineman to 
know at which landing or other point the haulage ropes 
had been stopped. In common with other mines using 
endless ropes, boys are emploved for the purpose of clipping 
and unclipping the skips or tubs to and from the ropes. 
These boys, from devilment or a desire for practical joking, 
can, and sometimes have, occasioned almost endless bother 
to the officials in tracing the cause of the stoppage. and, 
of course, this entails great loss of out put—all that requires 
to be done to stop the rope ts to bring the wires into contact. 
To get rid of these irregularities, consideration was first 
given to the question of installing a small direct current 
generator capable of vielding a constant pressure of about 
15 volts, and thus replacing the batteries. But this scheme 
was set aside for what has proved to be a most effective 
and reliable application of alternating currents with a self- 
recording dial, indicating from which station the signal 
has been given, and is now in use for underground signalling 
purposes. | 

Current at 2.300 volts 60 cveles is generated at the power- 
house, and this is transformed down to 230 volts near the 
main tunnel mouths for the operation of motors and lights 
in the vicinity of the bank head. Two of the three wires 
of this three-phase supply at 230 volts are then tapped 
into a small transformer wound for a ratio from 220 volts 
primary to 15 volts secondary. The 15 volts pressure wires 
are led thereon to a 3 in. diameter alternating current 
bell and a voltmeter shunted off the same two lines on the 
transformer side of the signalling bell. A pilot light is 
wired between the mains going into the bell, and is placed 
near to it, and in the direct line of vision of the engine 
attendant. — The principal advantage of an alternating 
current bell over those used from direct current lies in the 
fact that there are no contacts liable to get out of adjust- 
ment and repair. The system being charged with a supply 
current of constant value, and the signalling wires not 
being connected at any station underground, a condition 
which exists during the whole time the rope is moving. 
and the engine driver has before him a pilot light burning 
with the ordinary intensity due to 15 volts, and this i5 
an incandescent lamp of 5 c.p. In the event of a break- 
down at the main generating house—which has never vet 
happened—this pilot light would cease burning, when the 
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Diagram of Electrical Signal Wiring. 


driver, knowing that his signal svstem had ceased to be 
operated. would stop his engine or motor immediatelv. 
The voltmeter shunted off the mains has a 9 in. dial and 
is graduated from zero to 25 volts. 


. The distance between each division on the voltmeter із 
fully + in., so that unit volt readings are verv legible. The 
signalling wires in use on all trunk systems is one pair of 
No. 6 standard gauge galvanised wire strung on insulators 
and is for all practical purposes of uniform sectional area. 
The dial of the voltmeter just referred to has been marked 
at the colliery with certain points between zero and 15 
volts indicative of the position that the needle of the 
voltmeter would be deflected to when the wires are brought 
into contact at the various landings, for the purpose of 
signalling to the engine driver. In the event of the patrol 
man on the system having to stop the rope at any point 
between anv of the ordinary clipping on or landings in the 
mine, the swing of the voltmeter needle between such 
marked stations enabled the engine driver to know within 
very close limits the exact point where the signalling wires 
have been crossed and brought into contact for the purpose 
of stopping the rope. Five months' operation of this 
signalling system has demonstrated its reliability. Un- 
necessary stoppages of the rope have been very materially 
reduced, and the opportunities of lads to cause this are 
not now availed of as with the old system from the fear 
of detection and punishment. І 


The cost of the apparatus is rather more than the first 
cost of a Leclanché battery system. Taking into account 
that its upkeep is practically nil, and that its use involves 
no wear and tear, it 1s economically as well as practically a 
decided success. 


The accompanying sketch shows diagrammatically the 
three wires carrying primary supply current from the main 
generators at 2,300 volts. These wires are brought into 
three transformers at this pressure. Current issues from 
the low tension side of the transformers at 230 volts for 
supply to mains and incandescent and arc lamps electric 
lighting at bank head. Two of the three wires of the low 
tension wiring, 230 volts, are brought into the small 
transformer, in which that pressure is, however, reduced 
to 15 volts to comply with the provisions of the special 
rules dealing with the use of electricity in mines, which 
require that the pressure in signal wires shall not exceed 
15 volts in certain mines. The diagram shows the con- 
nection between the low tension side of this transformer 


“B?” on sketch to the alternating current bell, and also 
the voltmeter. 


7. ы a a 


at Redhill were set ringing by the lightning. 
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DISTILLATION BY ELECTRICITY. 


A novel application of electricity has recently been made at 
Vancouver, British Columbia, under the direction of Mr. F. T. 
Snyder, a Chicago engineer, in the installation of apparatus 
for the distillation of turpentine from the wood of fir trees. 
At Vancouver, says a correspondent to the Times Engineering 
Supplement, a considerable supply of fuel was available in the 
form of saw-mill refuse, while electrical energy was available 
at a low cost from the abundant water power. Following 
some experiments with a small plant, a commercial plant was 
erected, and has been in operation for two years, the capacity 
of which is three cords of wood per day. Mr. Snyder gives the 
following description of the plant and its operation. The wood 
supply is brought in by barge from neighbouring saw-mills 
and landed at a dock adjoining the plant. The wood is packed 
into cans which are wheeled into the plant, picked up by an 
overhead crane, and dropped into a brick retort, forming one 
of several others, which are placed together in order to avoid 
radiation. The top of the can forms a flange which fits into a 
groove around the top of the retort. This groove is filled with 
tar and forms a gas seal. Electricity at 110 volts is carried 
through wrought iron strips threaded through the brickwork 
on each side of each retort. The current supply for each retort 
is controlled by an ordinary switchboard which carries direct- 
reading pvrometers, which register the temperature outside 
the can and also at the centre, thus showing the martmum 
and minimum temperature conditions. The connexions of the 
pyrometers are flexible, and may be changed from can to can. 
The turpentine vapour is taken from the retort through a 
removable copper pipe leading to a condenser, consisting of an 
upright copper pipe down which a spray of water is passed 
through the ascending turpentine vapour, and terminating in 
a tank at the bottom. This serves as a separator for the condensed 
turpentine and water, the turpentine floating on the surface. 

When a can is inserted the temperature of the brickwork is 
about 250 deg. C. Heat is rapidly absorbed, and the temperature 
is maintained by a current of 400 amperes, which is passed 
through for about two hours. When the temperature of the out- 
aide of the can has reached 150 deg. C. and the middle of the 
can about 205 deg. C., the turpentine has been substantially 
removed. In the process the pitch runs off and is collected 
in the bottom of the retorts. The greater heat in the middle 
of the can is due to the decomposition of hydro-carbons in the 
wood. At this stage the can ia lifted and placed in the adjoining | 
retort, and its place is filled by another canful of raw wood. 
The can from which the turpentine has been removed is then 
connected to another condenser, the temperature rises steadily 
without further application of electricity, and the decomposition 
gives off a product known commercially as tar oil. Another 
product is wood tar, wbich is collected in the bottom of the 
retort and drawn off continuously. At the end of three hours 
the oil and tar are extracted, the can is removed and allowed 
to cool on a sand floor, making an air seal. At this stage the 
contents of the can consist of charcoal. There are thus obtained 
five products from the wood waste, in about the following pro- 
portions per can of 1,000 Ib. of wood :— Turpentine, 6-7 gallons ; 
rosin, 168 lb. ; tar oil, 5:1 gallons; tar. 68 Ib.; and charcoal, 
323 lb. The charcoal, having been cooled out of contact with 
the air, is tough and suitable for special purposes. The electricity 
used amounts to about 90 kw. hours per can and costs, at 
9d. per can of wood. The plant is operated on two 
12-hour shifts рег day, one man to each shift. 
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PUBLICITY. 


In this Section of The Electrical Engineer " we give Publicity to 
New Inventions and Specialities. 


IMPROVED RAILS AND BRAKES. 


With the rapid development of tramway enterprise, invention has been applied for by Mr. Thomas Lister 
the problems of reducing the cost of permanent way | Patchett, architect and surveyor, and Mr. Arthur 
renewals and perfecting brakes have naturally claimed , Imbery, electrical engineer, of 34, St. Albans-avenue, 
much attention in engineering circles. Two very inter- | Halifax, who are prepared to enter into negotiations 
esting and ingenious inventions in these directions have | with suitable firms for the exploitation and commercial 
come under our notice, and merit description. development of this ingenious idea. 

The first is a new method devised for reducing the | The other invention with which Mr. Imbery is inter- 
cost of repairs and simplifying the existing arrangements | ested relates to an improved slipper brake, patented 
for the removal and renewal of defective rail (or rails) | by Mr. Nathan Greenwood, of Woodside Place, 
without materially disturbing the road, street, or other | Akroydon, Halifax. The object of the invention is to 
surfaces, or surfaces employed in or forming the con- construct the shoes of slipper blocks so as to dispense 
struction of the permanent way as well as preventing | with the present means of attachment, and form the 
interference with or stoppage of traffic. This end is | shoe and block, so that the shoe or shoes may be taken 
attained by the employment of an interlocking and | out and replaced by the driver or conductor when 
interchangeable rail built up in sections. By reference | necessary. Another feature claimed for this system is 
to the accompanying sketch, it will be observed that the | that the durability of the shoe is greatly increased. The 
rail is built in four sections, the part lettered 3 being a | slipper block and shoe are so mounted upon the car 
key securely fastening together the component parts | that its supporting and operating machinery is out of 
of the built up rail. the way of any obstacle, and is more direct and quicker 


— 
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The details, as shown, will make this clear and | in its action; consequently, it has greater power, dis- 
illustrate how the rail is constructed. The key marked | penses with the present levers, rods and pins, angle 
3 is inserted after the parts 2 and 4 have been fixed in | plates and shafts, prevents side play or twisting of the 
position. The key is made in suitable lengths, and | slipper block, keeps the same parallel with the rail, and 
between each such length a space is left, as allows the shoe to accommodate itself to the gradient 
shown, to enable a crow-bar or lever to be inserted in | of the track. A set of these brakes has been tested on 
order to remove the key in case of renewals or repairs. | a car with satisfactory results by the Electric Railway 
The rail joint is cut at an angle, as it is thought that in | & Tramway Carriage Works, Ltd., of Preston, and 
actual practice this will be conducive to smooth running no fewer than 25 tram drivers in the employ of the 
and less vibration than would be the case if the ordinary | Halifax Corporation report that they have used Mr. 
straight joint was adopted. It is claimed that with the | Greenwood’s patent brake and found its work very 
adoption of this system the present high charges for | satisfactory." In the illustrations accompanying the 
permanent way renewals would be reduced toa minimum, | description, Fig. 1 represents a side elevation of this 
In addition, a tremendous amount of time and labour | improved shoe and slipper block, showing them attached 
would be saved with little or no interruption of traffic, | to the plunger arm. Figs. 2 and 3 are a plan and trans- 
or disturbance of road surface, which is involved in carry- | verse section of Fig. 1. Fig. 4 is a side elevation of the 
ing out the present system. Patent rights for this improved brake mechanism, and Fig. 5 is an end eleva- 
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tion of Fig. 4. Mr. Greenwood constructs the improved 
‘slipper block A of the ordinary section with a lug or 
projection B upon its underside. Each lug B has a 
suitable recess C within which fits a corresponding 
projection or lip D of the shoe E. The depth of these 
recesses correspond with the width of the shoe, so that 
when the latter 1s placed within the slipper block its 
sides are flush with the sides of the block. He also 
attaches to the slipper block suitable hinged or pivotted | 
flaps or stops F, pivotting upon set screws G. When 
the shoe is placed within the block, these flaps are 
moved upon their pivots G into a vertical position, the | 
screws are then tightened, making the flaps rigid, so 
holding the shoe firmly in position within the block. 
The wood shoe E projects a suitable distance below the 
slipper block A, and may be easily and quickly removed | 
and replaced by simplv slackening the set screws and | 


FIG 1 
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immediatelv over each tramline or rail R. m 
each plunger arm and keved upon the roller is a crank 
arm S. The arms project in diametrically opposite 
directions from the centre of the roller in order to 
facilitate the operation of the roller from either end of 
the car, either separately or simultaneously, as desired. 
These crank arms are attached to connecting rods T 
passing to the back and front of the car, and are operated 
by the driver or conductor from one or both ends of 
the car in the direction indicated by arrows. In order 


to steady the plunger arms or prevent them from 
moving from a position immediately over the tram- 
lines or rails, the inventor preferably emplovs a plate 
U upon each side of the car mounted upon an angle 
iron or plate V bolted to the bottom rails of the car. 
This plate has a slot W, through which passes the 
plunger arm. 


These slots are larger than the plunger 
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moving the flaps sideways, sufficient to allow the shoes 
to be withdrawn. In mounting the slipper blocks and 
shoes upon the car he preferably emplovs one upon each 
side of the car and centrally situated. The slipper block 
A has a suitable recess H upon its upper surface, within 
which fits one end of a plunger arm J, the block being 
held in suspension upon the arm bv means of a bolt or 
pin K. The block and shoe not being rigid on account 
of the arms J having slightly rounded ends, accommo- 
dates itself to the different gradients. Two of these 
plunger arms are mounted upon a roller I. passing 
transversely underneath the car. This roller is eccen- 
trically mounted upon suitable gudgeons or necks M, 
carried or supported in bearings N, bolted to the top 
and bottom side rails P of the undercarriage of the 
tramcar. These plunger arms are loose upon the roller, 
and placed so as to suspend the slipper block and shoe 


iG. 8. 


arm, sufficient to allow of the free traverse of the arms 
during the throw of the roller when putting on or taking 
off the brakes. The plates U also act as buffers for the 
arms J, or, when convenient, in the place of the plate 
U and its supports, it is possible to fix a collar—not 
shown—upon each side of the boss of the plunger arm. 
so as to prevent any movement of the arms longitu- 
dinally upon the roller. In action, the connecting rods 
T are operated from either end of the car in the direction 
indicated by the arrows, moving the eccentrically 
mounted roller upon its gudgeons or necks and lowering 
the plunger arms in order to bring the slipper blocks 
into contact with the rails, and so applv a brake to 
the car. The action of the crank arms and eccentrically 
mounted roller exert a sort of double leverage, enabling 
enormous pressure to be applied to the plunger arms 
and slipper blocks, so producing a most effective brake. 
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TYNESIDE NOTES. 


(From Our Correspondent.) 


NEWCASTLE. 
Electrical affairs in Newcastle and the surrounding industrial 


area are not for the moment excessively brisk. It takes a 
considerable time for general trade to recover from the eflect 
of two such severe strikes as those which occurred recently 
among the shipbuilders and engineers, and the pessimists are 
predicting trouble at the beginning of next year when the new 
Mines Act comes into operation in Northumberland and 
Durham. So acute is the apprehension, that it is reported that 
some of the power supply companies in this area are storing 
coal, purchased by their larger consumers, for use in the power 
house should a strike occur. 

The general situation is, therefore, not very good, but in spite 
of this, colliery electrification appears to be in progress. Both 
Messrs. Callenders and the British Insulated and Helsby Cable 
Co., are at present erecting pole lines for the transmission of 
electricity at 6,000 volts to various collieries in the area, and 
the latter company appears to be making quite a feature of 
aluminium conductors for overhead transmissions. During the 
past month, for example, a quantity of about six tons of stranded 
aluminium cable, consisting of 37 strands of 107 conductors, 
has been supplied to a local colliery. An interesting material 
which the British Insulated Helsby Cable Co., are pushing at 
present is the Monnot patent copper clad steel wire. This is 
finding a use in telephone systems and shaft signalling connections 
for colliery work, and in view of ita uses it may be worth while 
briefly describing the material. It is made by welding a coating 
of copper to a steel ingot, which is then rolled into a rod and 
drawn to the proper size of wire. "The proportion of copper 
and steel existing in the original ingot remains practically 
constant even after drawing. As hard drawn copper wire has 
its greatest proportion of strength near the surface of the wire 
a transverse cut or scratch decreases its tensile strength. On 
the other hand, steel, though possessing great strength, has only 
a conductivity of 15 per cent of copper. Galvanised steel wire 
corrodes in a fairly short time. Monnot wire for electrical pur- 
poses is, approximately 40 per cent conductivity of pure copper, 
and for the same size, copper clad wire is lighter than pure copper 
wire, the former having a length of 74 per cent. greater than 
the former, weight for weight. 

A rnther interesting development in connection with the 
rolling stock on the electrified portion of the North. Eastern 
Railway's system in and around Newcastle, is the use of a com- 
paratively new fireproof flooring in the passenger cars called 
Terrano.“ This is a secret mixture of a stone-and-wood com- 
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position, which is laid in a plastic state and well trowelled. 
Seven coaches have up to the present been laid with this flooring, 
and as each floor has an area of 60 sq. yds., laid without joint, 
the interest of the process is obvious. The material appears 
to be sufficientlv elastic to withstand the heavy vibrations 
set up in the coaches when travelling. In addition to its fire- 
resisting properties the material appears to have good insulating 
properties, as it sets into a very hard and dry condition. 

Among recent signs of the resuscitation of Tyneside engineering 
may be mentioned the fact that Messrs. Clarke Chapman and 
Co., Ltd., have recently secured some very large and important 
order for their Woodeson's Patent water tube boilers. Among 
these are an installation for South Africa, a large repeat order 
for Messrs. Strakers and Love, of County Durham, and an order 
for the Admiralty, and the order for the new station for the 
Bury Corporation Electricity Works. The most recent of the 
series is a repeat order for a large boiler installation for the York- 
shire Electric Power Co. 

One of the latest additions to the equipment of the Tyne 
is a 150 ton electrically-operated Titan crane erected by Sir 
William Arrol and Co., Ltd., of Glasgow, for the North Eastern 
Marine Engineering Co., Ltd., of Wallsend. It consists of a square 
tower, 125 ft. high and 40 ft. square at the base, carrying a 
ring of live rollers up, in which a horizontal jib, 245 ft. long, 
is supported. The long arm of the jib has a total radius of 150 ft. 
This jib has slewing gear to revolve it in cither direction, racking 
gear and separate lifting motions for the main and auxiliary 
hooks. The separate main lift has a speed of 5 ft. per minute, 
with a load of 150 tons and 7} ft. per minute with 100 tons ; 
the auxiliary lift operates оп 30 tons at 13} ft. per minute, 
and 74 tons at 50 ft. per minute. With a load of 550 tons the 
crane is racked at 40 ft. per minute, and slewed one revolution 
in 10 minutes, while with a 30 ton load it can be racked at 100 ft. 
per minute, and slewed at one revolution in 5 minutes. The 
operators cabin, containing the controllers and resistances, is 
placed on the right hand girder of the jib and has porjecting 
windows so that a clear view is obtained of the load at all times. 
It is connected to the machinery house by speaking tubes and 
to the ground by telephone. All the motions are actuated by 
motors made by the British Westinghouse Electric and Manu- 
facturing Co., I td. For convenience, these are of the same 
size throughout, being all 50 b.h.p., running at about 380 r.p.m., 
and worked on direct current of 480 to 500 volts. Two of the 
motors, arranged to work in series or parallel, operate the main 
hoisting gear. In the cabin is an ingenious indicator to show 
the ты at which the “jenny ` is working. This indicator 
has a glass front behind which lamps are placed. The lights of 
cach appear and disappear us the jenny moves down the jib. 
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PHCENIX | 


ASSURANCE COMPANY, LIMITED. 
ESTABLISHED 1782. 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


Total Funds exceed = £7,300,000 
Claims Paid exceed - £45,000,000 
Chairman: RT HON. LORD GEORGE HAMILTON, G.O.S.. 


The Company transacta all the principal classes of Insurance business on 
advantageous terms, including 


FIRE - LIFE - ACCIDENT 


Loss of Profits following fire, Workmen's Compensation, Fidelity, Guarantee, 
Burglary, also undertakes the duties of Executor and Trustee. 


ELECTRIC LIGHTING. 


The Company has always encouraged the development of Electricity, and 
the well-known *' Phenix Fire Othve’’ Rules for Electrical Installations are 
in use throughout the world. Copies will be supplied free on application to 
the Head Office. 


RYAN, General Manager. 


‘(IRON AND STEEL INSTITUTE MEETINGS. 
ELECTRICAL SUBJECTS FOR DISCUSSION. 
Much that is of interest to the electrical world will come under 
discussion at the Autumn meeting of the Iron and Steel Institute, 
which is to be held in London on September 27 to 30 and 
October 1. The venue of the general meetings will be at the 
Institution of Civil Engineers, Great George-street, Westminster. 
Of the eleven papers offered for reading, a good proportion 
deal with subjects of special interest to the electrical industry. 
Mr. C. A. Ablett (London), has promised to speak on the deter- 
mination of the power consumption of reversing rolling mills, 
Disponent E. J. Ljungberg (Falun, Sweden) will read a paper 
on The refining of steel by electricity”; Dr. J. Newton Friend 
(Darlington) will deal with “Corrosion of iron“; and Mr. R. Price- 
Williams (London) is to introduce the question of the mainten- 
ance and renewal of permanent way. Members attending 
meetings will have the opportunity on the afternoon of Sept- 
ember 28, of visiting the works of Messrs. Siemens Bros. 
and Co., Ltd., Woolwich, the Royal Arsenal at Woolwich, the 
works of Messrs. Fraser and Chalmers, Ltd., Erith, and the 
London County Council's electric generating station at Green- 
wich. The following day alternative visita will be made to the 
National Physical Laboratory at Teddington, and the Motor 
Car Works of Messrs. D. Napier and Son, Ltd., Acton, and in 
the evening the members and ladies accompanying them will 
be entertained informally at a dinner given by the Reception 
Conunittee at the Trocadero Restaurant, Shaftesbury-avenue. 
Sir Hugh Bell, Bart., is the President of the Institute, the 

President-Elect being the Duke of Devonshire. 

We understand that the next International Congress of Mining, 
Metallurgy, Applied Mechanics and Practical Geology, will 
meet at Düsseldorf during the last week of June next, under 
the auspices of the Rhenish-Westphalian Mining Industry. 
An influential Committee of Organisation has been formed 
to make arrangements for the reading and discussion of papers, 
visits to places, of technical interest and social entertainments. 


CORRESPONDENCE. 
STREET LIGHTING ABROAD. 

SIR,—In view of the report presented by the deputation of 
the Streets Committee of the Corporation of London, who 
recently visited the Continent, were were surprised to find at 
our visit to Berlin a few days ago that the principal street, 
such as Unter-den-Linden, Friedrichstrasse, Leipzigerstrasse, 
Potsdamerstrasse, ete., corresponding to Regent-street, Oxford- 
street, Piccadilly, Strand, ete., were lighted by Arc lamps 
(white flame), mostly suspended in the centre of the streets 
on span wires fixed to the buildings, and with automatic contact 
lowering gear with arrangements for drawing to the side for 
trimming. 

Only the less important streets were lighted by gas, and 
judging from the effect, we can only imagine that the Berlin 
City Fathers, being progressive (as shewn by the beauty of their 
charming city), are not likely to take the retrograde step of putting 
in more gas lighting than they can possibly help. 

With regard to the recommendations that all lamps (both 
gas and electric) shall be on lowering gear, we pointed out 
some months ago that our lowering gear is equally applicable 
to gas as to electric light by the substitution of a gas connection 
for the usual electric coupling. and there is no difficulty to us 
in dealing with this problem either for swan neck poles, centrally 
hung carriers, or cross street suspension gear. 

Yours faithfully, 
р.рго. The London Electric Firm, 
G. A. HUGHES. 
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ЗОЗ зи. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACT. 


Ce OF DUBLIN ELECTRICITY SUPPLY. 


The Lighting Committee of the Corporation of the City of 
Dublin are prepared to receive Tenders for the supply of the 
following :— 

750 Alternating Current Meters, Single-phase. 

Specification, with Terms and Conditions and Form of Tender, 
may be inspected at the Oftice of the City Electrical Engineer, 
Fleet Street, Dublin, on and after Tuesday, 31st August, and 
may be obtained from the latter on payment of £1 Os. Od., 
which sum will be refunded on the return of the Specification, 
filled up, with a bona fide Tender. 

Tenders (sealed and marked * Tender for Electricity Meters“) 
must be addressed to " The Chairman, Lighting Committee, 
3. Cork Hill, Dublin," and be delivered not later than 12 o'clock 
noon on Monday, 13th September. 

Each Tender must contain the names of two Sureties who 
will be prepared to execute a joint and several bond for the 
due performance of the Contract in a sum of 20 per cent. of the 
Contract price. 

The Committee do not bind themselves to accept the lowest 
or any Tender. 

FRED J. ALLAN, Secretary. 
Lighting Committee's Offices, 
3. Cork Hill, Dublin. 
28th August, 1909. 


PATENTS. 


PATENTS AND DESIGNS ACT, 1907. 


NOI IS HEREBY GIVEN that the British Coalite 

Company, Limited, of 3, London Wall. Buildings, London, 
E.C., Manufacturers and Merchants, seek leave to amend the 
Specification of Letters Patent No. 25631 of 1896, granted to 
Thomas Parker, F. R. S. E., M. Inst. C. E., etc., of the Manor 
House. Tettenhall, near Wolverhampton, in the County of 
Stafford, Engineer, for Improvements in the means employed 
in the Electrolytic Production of the Chlorates of Sodium and 
Potassium.” 

Particulars of the proposed amendment were set forth in the 
ione Official Journal (Patents), issued on the 25th August. 
909. 

Any person, or persons, may give notice of Opposition to the 
Amendment (on Patents Form 18). at the Patent Office, 25, 
Southampton Buildings, London, W.C., within one calendar 
month from the date of the said Journal. 


W. TEMPLE FRANKS, 
Com ptroller- General. 


Edward Evans & Co., 
27, Chancery Lane, London. W.C. 
Agents for the Applicanta. 


HE PROPRIETOR of PATENT No. 19979, of 1904, for “Т. 

provementsin Magnetic Wheels for Electro- Magnetic Motors," 

is desirous of entering into arrangements by way of licence, and 

otherwise, on reasonable terms for the purpose of exploiting the 

same, and ensuring its full development and practical working in 
this country. 

All communications should be nddressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton- buildings, Chancery- 
lane, London, W.C. 


O MAKERS OF ELECTRICAL HEATING APPLIANCES. 
—The PROPRIETOR of PATENT No. 14256105 for 
'* Electric Heating Cartridges ’’ is desirous of having the same 
manufactured under licence or otherwise in this country in 
accordance with the terms of the Patent Act, 1907. 
Communications, in the first instance, to be addressed to H. 
D. FITZPATRICK, 100, Wellington Street, Glasgow. 


O ELECTRIC LIGHT ENGINEERS.—The OWNERS of 
the Patent No. 23,501, 1899, relating to '' Improvments 
in Vacuum Tube Lighting." and the Patent No. 12,582, 1902, 
relating to“ An Improved System of Electric Lighting," desire 
to negotiate with Electric Light Engineers with the view of 
granting licences under them on reasonable terms. — For informa- 
tion apply to MESSRS. LLOYD WISE AND CO., Chartered 
Patent Agents and Consulting Engineers, 46, Lincoln’s-inn-tields, 
London, W.C. 


YRYSTAL PALACE SCHOOL OF PRACTICAL 


ENGINEERING. 
PRINCIPAL, J. WILSON, M.LE.E. 


SRD TERM OF 37TH YEAR. 
WILL OPEN WEDNESDAY, SEPTEMBER в. 


New Students should attend at the School on the previc . : 
10 a.m. and 1 p.m. for Examination. эне чау between 


Prospectus forwarded on application to the Registrar, Schoo anti i 
Crystal Palace, S.E. ; lof Engineering, 
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NIVERSITY OF LONDON. NIVERSITY OF DURHAM. 


UNIVERSITY COLLEGE. 


PRovosT—T. GREGORY FOSTER, PH.D. 


ӯ 


SESSION 1909-10. 


Faculty of Engineering. 


The COURSES in MECHANT L CIVIL, MUNICIPAL and ELEC- 
TRICAL ENGINEERING begin on‘ ONDAY, OCTOBER 4TH. 
Mechanical Engineering .. J. D. CORMACK, B.Sc. M. Inst. E. E. (Dean). 
ElectricallEngineering .. .. J. А. FLEMING, D.8c., F. R. S. 
Electrical*Design vs .. H. M. HOBART, M. Inst. C. E. (Vice-Dean). 
Municipal Engineering .. P USENET Снар MIOR; M.Inst.C.E., M.Inst. 
R. E. MIDDLETON, M.Inst.C.E. . 

Н. DEANS, M. Inst. C. E. (Railway Engineer- 


). 
ADR WALMISLEY, M.Inst.C.E. (Water- 
ways, Harbours and Docks). 
W. N. BLaIR, M. Inst. C. E. (Roads, Street 
Paving, Tramways). 


Civil Engineering 


Surveying M. T. ORMSBY, M.Inst.C.E., I. 
E. SPRAGUE, A. M. I. C. E. 
Physics . F. T. TROUTON, M.A., F.R.S 


General and Physical Chemistry 


Applied Mathematics 
Economic Geology 


SIR WILLIAM Ramsay, K.C.B., F.R.S. 
N. T. M. WIL8SMORR, D.Sc. 

KARL PEARSON, M.A., F. R. S. 

E. J. GARWOOD, M.A. 

Mathematics ae M M. J. M. HILL, M.A., D.Sc., F.R.S. 
Hygiene and Public Health Н. R. Kenwoop, M.B., D.P.H., F. G.. 


Fee for the full three year Diploma Course in Engineering, including the 
Course for graduation (B.Sc.) in the Faculty of Engineering, 120 guineas 
(payable in three instalmenta of 45, 40 and 35 eas). 

The College contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing Office, Museums and Lecture Theatres. 


SPECIAL AND POSTGRADUATE COURSES on Steam Turbines by 
Mr. W. J. Goupig, B.Sc., and Mr. E. С. IZOD, of Messrs. Willans and 
Robinson on Recent Methods and Instruments in Surveying, by Mr. M. T. 
Ormsby, M. I. C. E., I.: and on the Ideal Arch, Metal and Masonry, Theory 
and Design, by PROFESSOR KARL PEARSON, M.A., F.R.S., have been arranged: 

University College Hall, Ealing (Warden: S. H. Wood (B.Sc.), which is 
Wien to the College Athletic Ground, provides residence for about 40 men 
studenta. 

Full particulars may be obtained on application to the undersigned, 


WALTER W. SETON, M.A., 


Secretary. 
University College, London (Gower Street). 


BAtTTERSEA POLYTECHNIC, S. W. 


PRINCIPAL: 8. G. RAWSON, D. Sc. 


SESSION 1909-10. 


EVENING CLASSES COMMENCE SEPTEMBER 27TH. 
DAY CLASSES COMMENCE SEPTEMBER 28TH. 


ELECTRICAL ENGINEERING. . 
HEAD OF DEPARTMENT: A. W. ASHTON, M.Sc. 
DAY AND EVENING CLASSES IN— 
DIRECT CURRENTS. 
ALTERNATING CURRENTS. 
ELECTRIC TRACTION. 
ELECTRICAL DESIGN. 


EVENING CLASSES IN— 
TELEGRAPHY. 
TELEPHONY. 
ELECTRIC WIRING. { 


For Prospectus and full particulars apply to the SECRETARY. 


HE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE, GLASGOW. 


SESSION 1909-10. 


DAY CLASSES BEGIN TUESDAY, 28TH SEPTEMBER. 
EVENING CLASSES BEGIN THURSDAY, 23RD SEPTEMBER. 


The Diploma of the College is granted in the ONE Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELECTRICAL 
ENGINEERING, MINING, NAVAL ARCHITECTURE, CHEMISTRY, 
METALLURGY, MATHEMATICS and PHYSICS. 


The Courses of Study for the Diploma usually extend over three Sessions- 
The average fee per Session is £12 128. Holders of the Diploma are eligible for 
the Degree of B.Sc. in Engineering of the University of Glasgow after attend- 
ance for at least one Session upon prescribed University classes. In conjunc- 
tion with the Glasgow School of Art, a Course for a Joint-Diploma in Archi- 
tecture has been arranged. 


New and Карр Laboratories have been provided in the Depart- 
ments of PHYSIC IEMISTRY, TECHNICA]. CHEMISTRY, DYEING, 
METALLURGY ECHANICS, MOTIVE POWER ENGINEERING 
ELECTRICAL ENGINEERING, BIOLOGY and BACTERIOLOGY, and 
facilities for research are aflorded. 

The PRELIMINARY EXAMINATION for CANDIDATES for the Diploma 
begins on 20th SEPTEMBER. Names of Candidates must be lodged not later 
than 13th SEPTEMBER. 

Calendar (price by t 18. 4d.) and Prospectus (gratis) will be sent on 
application to the SECRETARY. 


ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


PRINCIPAL—SIR ISAMBARD OWEN, D.C.L, M.D. 


SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th, 1909). 


DEPARTMENTS of MECHANICAL, MARINE, CIVIL, and ELECTRICAL 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 


AGRICULTURE, and of PURE SCIENCE and LETTERS. 
Full particulars may be obtained on application to 


F. Н. PRUEN, M.A. 


Secretary, 
Armstrong College, Newcastle-on-Tyne’ 


ENGINEERING AND TECHNICAL OPTICS. 


NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 
| LONDON, Е.С. 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO. 
CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Subjects 
will commence on MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY, 29th and 80th September. These 
Courses include periods spent in Commercial Workshops, and extend over four 
years. They also prepare for the degree of B.Ss. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 

FULL and PART TIME DAY COURSES in all branches of this important 
department of Applied Science given in specially equipped laboratories and 
lecture rooms. 

Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.8c., 
Principal. 


COLLEGE, LONDON. 


K ING'S 


(UNIVERSITY OF LONDON.) 


FACULTY of ENGINEERING and APPLIED SCIENCE and DIVISION 
of ARCHITECTURE. SESSION 1909-10 COMMENCES WEDNESDAY, 
OCTOBER 6TH. 


PROFESSORS— 

Engineering DAVID S. CAPPER, M.A., M. Inst. C. E., M. I. M. E. 
Н. M. WAYNFORTH, A. I. Inst. C. E., A. M. I. M. E. 
M. CURRY, M. Inst. C. E. 

Electrical Engineering. Е. WILSON, M. I. E. E. 

Natural Philosophy .. C. G. BARELA, D. Sc. 

Architecture .. К. ELSEY SMITH, A. R. I. B. A. 

Chemistry os .. J. M. THOMSON, F.R.S., F. I. C. 


Н. JACKSON, F. I. C. 

P. A. KIRKALDY, F. I. C., F. C. S. 
8. A. F. WHITE, M.A. 
1 B. DALE, M. A 


Mathematics Г .. 


Metallurgy .. p .. A. К. HUNTINGTON, A. R. S. M., M. I. M. E. 
Geology and Mineralogy .. T. F. SIBLY, Lecturer. 
Large Staff of Lecturers and Demonstrators. 


EVENING CLASSES 


are held for Mechanical and Electrical Engineering, Architecture and Building 
Construction, Drawing, Mathematica, Physica, and other Science Subjects. 

For Prospectuses and all information apply to the SECRETARY, King's 
College, Strand, W.C. 


HACKNEY TECHNICAL INSTITUTE, 
DALSTON LANE, N.E, 


SESSION COMMENCES SEPTEMBER 20th, 1909. 


EVENING, LECTURE and LABORATORY COURSES are held in 
ELECTRICAL ENGINEERING SUBJECTS, including ELECTRICAL 
MEASUREMENTS, DYNAMOS and MOTORS, ALTERNATING 
CURRENTS, ELECTRICAL DESIGN, &c. 


For Prospectus and further information apply to the PRINCIPAL. 


UNIVERSITY OF LEEDS. 


THE 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL, MINING 
AND GAS ENGINEERING, AND FUEL AND METALLURGY. 


The work of these Departments is carried on in separate blocks of 
buildings specially equipped for systematic instruction. Prospectus 
may be had free on application from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER. 5th, 1909. on which 
day the ENTRANCE EXAMINATION will be held at 10 али. and 2 p. in. 


PORTABLE MOVINC-IRON AMMETER, 


For Direct or Alternating Currents. 


Evershed & Vignoles, Ltd., 


Acton Lane Works, 


CHISWICK, LONDON, W. 


Telephone : Hammersmith 221. 


Teleyrams: Dorothea, London.“ 
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Economical Transmission 


is a problem which rests very 
much with the Ball Bearinge. 


Our Ball Bearings are the 
best obtainable and are made 
of the 
Tool Steel. 


They are hardened throughout 
—not case hardened. 


finest Diamond Cast 


They are fitted with the most 
ingenious, up-to-date cages in 
existence. 


Our works are staffed with 
experts whose advice 


Costs you Nothing 


Fisohers Ball & Bearing Co. 
Dept. E. Birmingha m 


Telephon - 1210 Midland. 
Telegrams. '' Fisherdom, B'ham.” 


MANGANESE 


OXIDE 
IN GRAIN & POWDER. 


RAW ASBESTOS 


POWDER & FIBRES. 


CA Xt B О IN 


GRAIN & POWDER. 


EVERITT & CO., 
40. Chapo St., LIVERPOOL. 


A. F. AMMON, port & Export. 


The AMROSS Positive Look Washer. 
B. Paege & Co.'s Ins: lating Varnishes. 
Genuine American Vulcanized Fibre. 
Particulars on application. 


52,Chape! Street, MANCHESTER. 


Blackfriars, 


M | А > MICA CO., LD. 
Contractors to 
H.M. Government. 
Lobanon Road Worke, 
Wandsworth, 8.W. 
Tel.—405 P.O. Putney. 


Teleg.—'' Micamini, London.’ 
Plate, Tubes. 


Rings, &o., n Mi ICAN ITE 


LAMP SHADES. 
TAYLOR & Oo. 


40, Hatton Garden, London, E.C. 
Artistic Lamp Shades in Silk, Lace & Paper 
for use with Electric Light, &c. 


Telegrams : А В С. Code, Telephone 
*MICAYLOR, LONDON.” 6th Edition. 4575 CENTRAL. 


The“Hatfield” Pump. 


Merryweathers’ Patents. 

Specially euitabie for Deep Suction Lifte. 

At the official trial of the first Motor Fire Engine 
supplied to the Glasgow Fire Department the 
Hatffeld Pump on same worked on a suction lift of 
27 ft. Attnetrial of two similar pumps supplied 
subsequently the water was picked 1 instantly 
and delivered at the nozzle in 10 secs. from start - 
ing the motor. 


THE PERFECT PUMP. 
for ELECTRIC DRIVING 


FOR 


Mansion Water Supply 
Country Waterworks 
Shallow Wells 

Deep Wells 


Augmenting Pressure 
In Fire Mains 


Filling Reservoirs, 


Merry weathers’ Electrically driven ‘‘ Hatfield" Pump. 
Write for illustrated Pamnhlet. 


MERRYWEATHER & SONS, 


Fire-Engine Works, Green wich, S. E., London. 


ELECTRICAL ENGINEER 


BOUND VOL. XLIII. NOW READY 
Price 8/6 


N 8 СМ | IN D Y; N z ON 
BEST AMERICAN WHITEWOOD. 
Having just received a large shipment from the 
States, we can E same as rs — 

s Yin, An. 2n. 


27/6 32/6 43/9 4176 86% 57/0 80 80/- 16% /6 130% 
per 1, 000 feet. 


Reduction for large quantities. 
ELECTRICAL TRADE SUPPLY LTD. 
Britannia Works, Great Charles St., Birmingham. 
Telegrams: '* Motors" Birm. Telephone: No. 160! 


REPAIRS 


DYNAMOS & MOTORS 


Áre our Speciality. 


HOME & ROWLAND, 
CHARLTON, KENT. 


Telephone 350 Woolwich. 
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SAVE 70% 
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(TUNGST EN LAMPS 


App. 1. WATT per H.C.P. 


Latest Types 


With the advent of these Lamps Electric 

Lighting has been brought within reach of 

millions of people who have hitherto regarded 
it as a luxury beyond their reach. 


It only requires a little push on the part of | 
every Electrician to tap this waiting market, | 
and to make the coming season a record one. 


Full particulars of varlous Types in Bulletin = 
$1332. 


THE GENERAL ELECTRIC Co., Ltd. 


Pear Shape. Round Bulb. 
2/2 Head Office: 2 
Subject. 71, Queen Victoria Street, LONDON, E.C. Subject. 

Branches: Manchester, Birmingham, Newcastle, Glasgow, Cardiff, 
= Dublin, Belfast, Paris, Madrid, Cape Town, Johannesburg, 
Melbourne. j 
RECO TRASE MAM Works: London, Witton, Manchester, Birmingham. 


ELECTRICITY IN THE HOME. 

Some highly interesting details concerning the progress of 
domestics electric lighting in Detroit were given by Mr. F. T. 
Mather, of the Edison Illuminating Company, in a paper read 
at the recent Electric Light Convention at Ohio. It seems that 
Detroit, with a population of about 360,000, has 13,000 homes 
lighted with electricity. Electricity has no competitor in the 
high-class residences, little in the moderate-priced homes, and 
considerable business is secured among the owners of small 
cottages. Few homes are now built without electric wires. The 
proportion of old houses wired for electricity is increasing every 
year. The rapid growth of this class of business dates from 1898, 
when the present Detroit residence rate was adopted. Its pecu- 
liarity lies in the method used in determining the amount to be 
charged monthly to each consumer at the primary rate, which is 
14 cents per kw-hour. The amount so charged is 2 kw-hours 
per month for each room counted. Unfinished attics, store- 
rooms, laundries, closets, bathrooms, stairways, halls, servants’ 
rooms, kitchens, pantries, porches and vestibules are not 
counted. Before adopting this method the Detroit company 
ascertained by observation that the number of lamps likely to 
be burned at the hour of the district maximum was actually 
very closely proportional to the number of these living rooms 
which are taken as the basis of primary charge. The secondary 
charge for electrical energy used in excess of 2 kw-houra per 
room counted is 4 cents, and fans, flatirons, disk-stoves and 
cooking devices are not counted on the demand charge, thus 
giving the customer the advantage of this low secondary rate 
for such devices. 

The occupants of modest homes are desirous of electricity not 
only for lighting, but for the saving devices operated with 
electricity. One concern selling washing machines has placed 
450, mostly in houses where the laundry work is done by mem- 
bers of the family. Between 7,000 and 8,000 flatirons are in use 
on the company’s lines. The average monthly revenue from а 
flatiron is estimated at about 50 cents. In the higher class of 
houses the vacuum cleaner is coming into general use. The 
owner of a building is usually quick to appreciate the saving 
on decorations and furnishings when electric light is used; 
and, quite unsolicited by the Electric Light companies, some 
of the Detroit real estate dealers with large rental lists are 
inserting & clause in their leases providing for the exclusive 
use of electric lighting in their rented residences. A display room 
in connection with the company's main office is in charge of 
competent clerks, who explain to visitors the uses of electricas 
appliances that may be employed in the home. Sales of thil 
merchandise amount to about $10,000 a year. 


From a central-station standpoint the company considers resi- 
dence business very desirable. It has been found by studying 
several groups of residences at different periods that the ratio 
of connected load to the district demand is more than 4 to 1, 
and the company finds this ratio increasing as the practice of 
adding lamps in halls, basements, etc., becomes more common. 
The annual load factor of residence lighting is approximately 
1,000 hours use of the maximum demand of the district. Mr. 
Mather also referred to a gasless town of 700 people, where there 
were 189 electric light users who found that form of illumination 
50 per cent. cheaper than oil or gasoline. 


ELECTRICITY AT CHOPWELL MINES. 

A party of about sixty members of the North of England 
branch of the National Association of Colliery Managers, ac- 
cepting the invitation of Mr. F. O. Kirkup, visited the Gares- 
field, Chopwell and Whittonstall Collieries, belonging to the 
Consett [ron Co., Ltd. Mr. Kirkup, resident manager for the 
Company, explained that at Chopwell Colliery electrical 
machinery had been installed to a large degree, and the erection 
of further plant was under consideration. The Towneley winning 
was wholly worked by electrical energy from Chopwell. The 
ventilation underground was by electrically driven fans of 
the Sirocco type. The electrical energy was generated at present 
by high pressure reciprocating engines, but these were being 


' augmented by means of an exhaust steam turbine of 1,000 h.p. 


capacity now in course of construction, and provision was 
likewise being made for a duplicate set. With a view of meeting 
the extra expense likely to be incurred by the operation of the 
Eight Hours Act, a third pit was now being sunk about three- 
quarters of a mile to the west of the existing pits, and the new 


| pit would be entirely generated by electrical current. The central 


or main generating station, which came in for a large share of 
attention, and was described by Mr. Field, the Company's 
electrician, would be equipped eventually with two direct 


current 200 kw. reciprocating sets for generating electric current 
for electric locomotives, two sets 325 kw. capacity generating 


current at 625 volts, and two 1,000 h.p. exhaust steam turbine 
sets generating current at 5,000 volts. The 230 coke ovens 
were loaded by means of an electric loading car. The winnings 
at Whittonstall are connected with Chopwell by a narrow gauge 
railway, upon which electric locomotives travel. Тһе line is 
equipped with double overhead cables, and the locomotives 
are capable of hauling a load of 25 tons up heavy gradients, 
each handling 250 tons daily. High tension current at 5,000 
volts pressure is sent from-the main station. 
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PLANT WANTED AND FOR SALE. 


Advertisements under this heading: 
Twenty-four words, 15. per insertion ; three insertions for 
2s. 6d. ; or each additional line of eight words. 4d. 


LECTRIC POLISHING MOTORS.—Large number ty 

Canning and others, all nearly new: Direct Current 100 

volt, 4 h.p., £8; 1 h.p., £12; 220 volt, 1 h.p., £10; 2 h. p., £15, 
being under half cost. —A. VEREY & Co., Dover. 


NOR SALE.—PAIR L.E. TYPE CROSSLEY GAS ENGINES 
Nos. 43265—43266, complete with ‘ Tyne compound 
dynamos, carbon brushes, 220 v., 15 amps, £95, or separate, 
W. B. Grover, Cricket Bat Manufacturers, Hall Road, Peckham 
Rye, London, S.E. 


MPORTANT to Tramway Managers, etc.—A large number of 
new Single and Double Deck Motor Bus Bodies for sale 
cheap.—Stace & Rosson, Ltd., Builders, Selby. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
prices given by DERBY AND Co., LTD., 44, Clerkenwell 
Road, London, Е.С. N.B.— Platinum Sold. 


\ ANTED. METALS, RUBBER, LAMP TOPS, MERCURY, 
PLATINUM, FALSE TEETH, etc.—WasTE AGENCY, 
2, Jackson Road, Holloway. 


SITUATIONS WANTED & VACANT. 


Advertisements under this heading : 


Three words for One Penny; minimum charge, 
Sixpence (prepaid). 


SSISTANT ENGINEER REQUIRED in the Far East; 
A age about 25 to JU years; preference will be given to one 
who has had good ex perience ot electrical work. — Apply by letter, 
giving full particulars, Box " A. B.," THE ELECTRICAL ENGINEER, 
149, Fleet.street, E.C. 


| ISENGAGED.— Electric Fitter, Lathe, Vice, Motors, Light 
Bells, Telephones. 5 years, геѓегепсев. — Е. Lucas, 104, Old 
Street, E. C. 


LECTRICIAN.— WANTED. good MAN for an indefinite 
period, who understands Motor Work and Simplex Wiring 


and Fitting, and Bell Work.—Address, E. E., THE ELECTRICAL 
ENGINEER, 149, Fleet Street, E.C. 


neers: electrical, steam, motor, and manufacturers; state 
firms represented, in confidence ; reference required. — Box “ D," 
THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ANTED, VACANCY 
Engineering ; 
Paul’s-road, Bow. 


for APPRENTICE to Electrical 
will pay premium. — Bartlett, 96, St. 


ANTED, opening for an Apprentice to Electrical Engineering. 
No Premium.—REBURN, Yallow, Co. Waterford, Ireland. 


ANTED, by a Colliery Co. in South Wales, ELECTRICIAN 

to take charge of electrical plant under colliery mechanie ; 
salary, £125 rising to £150; house available at moderate rent ; 
duties entail supervision of running plant and repairs; the plant 
consists of two 1,000 kw. generators, high-tension mains and 
motors; system 3,000 volts, 3- phase. — Applications, giving full 
particulars of experience, to be forwarded to Box C4, THE 
ELECTRICAL ENGINEER, 149, Fleet-street, Е.С. 


ANTED, Electrical Engineer to take charge of Colliery 
Electric Plant, D.C. and A.C.; to be extended; must 
have good practical knowledge and experience of Motors, etc., for 
Pumping, Hauling and General Power purposes on Collieries ; 
telephones, signals, etc. ; one with experience of General Lighting 
by Accumulators  preferred.— Apply, giving age, experience, 
references, and salary required, and when at liberty, to Box G. 
THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


e) BONUS.— Young man seeks situation attending to Electric 
£ Light Plant, in or near London. Used to Accumulators, 
Dynamo and Motors. 24 vears attending same at present place. 
Good refs. — Box K., Electrical Engineer,“ 149, Fleet Street, E.C. 
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NON-FLAMMABLE CELLULOID SUBSTITUTE. 


Celluloid is one of those substances largely used in 
spite of the manv drawbacks attached to it. It has a 
very wide range of application, both in mdustrial directions 
and for the manufacture of fancy goods. But owing to 
the fact that it is almost pure cellulose, with an admixture 
of camphor and sulphur, it is highly combustible and 
wil! burst into flame on its approach to anv naked light. 
Мапу verv serious accidents have been recorded as a 
result of this, and, indeed, thev are happening every 
day. Even so, celluloid is to a considerable extent used 
in the electrical industry, for instance, in the manufacture 
of storage battery cells. But its range of utilitv in this 
direction is naturally verv limited. Many attempts have 
been made to overcome this extreme tendency to easy 
combustion ; hitherto nothing has succeeded, without at 
the sume time completely de-naturising the substance. 
Now, however, an inventor has come along, after many 
years’ experimentalising, having produced what we mav 
venture to call a perfect substitute for celluloid. 


Mr. Henri Reeser’s “ Celloline" is a material that has 
an even wider range of possibilities than celluloid itself. 
but above all. it possesses the invaluable property of being 
non-inflammable. Of course, if placed directly into à 
sustained Hame it will be burned, but the combustion 18 
verv slow. As a matter of fact, it smoulders, and unless 
kept directly in the flame soon extinguishes itself. We 
have handled this substance in various forms, such as 
photographic films, transparent and opaque sheets, and 
various fancy articles. For the electrical engineer this 
* Celloline " has great interest, because its possibilities 
are great and manifold. It will give us sheets of апу 
dimensions, both transparent and coloured. It can be 
moulded, and can be used in the form of a varnish. It. 
therefore, wil take the place of celluloid, giving the 
requisite safety which this does not possess, and in many 
instances can be used as a substitute for vulcanite. Cer- 
tainly such a substance is admirably adapted for the 
manufacture of storage battery cells, caps for switches, 
and so on. We have examined copper wire of very small 
gauge insulated with “ Celloline ” enamel, which with- 
stood a current of 40,000 voltage, the insulation being less 
than one-tenth the thickness of ordinary silk covering. 
We are assured that this non-tlammable * Celloline ” can 
be made cheaper than the combustible celluloid. It has 
creater tensile strength, and, being absolutely safe, can 
be employed for very many purposes for which the in- 
flammable celluloid is quite unfitted. Apart from the 
electrical applications above referred to, the non-flam- 
mable “ Celloline " may be applied to the following among 
many other purposes : 


1. The manufacture of films for cinematographs. 
2. The manufacture of films for ordinary photographs. 


3. The manufacture of hair combs, brush backs, hair 
ornaments, knife and fork handles, imitation ivory, tor- 
toiseshell. 


4. The manufacture of all articles which are now made 
of celluloid. 


5. Non-flammable ** Celloline " in solution can be used 
for making patent leather, which thereby becomes prac- 
tically waterproof and will not crack. 


6. Paper for bath-rooms can be varnished with non 
flainmable *'Celloline " solution, which renders it proof 
against damp, water and stain. 


A company is now in course of formation to take over thé 
world rights (excepting the Belgian patents) and to work 
what, in our opinion, will prove a phenomenally profitable 
undertaking. The nominal capital of the company will be 
£150,000 in 150,000 Ordinary Shares ; of this, 100,000 will 
be allotted to the vendors and promoters, 25,000 shares 
are reserved for working capital, and 25,000 shares for 
the acquisition of works, which are now being negotiated. 
A notable fact is that the vendors and promoters are 
taking their interest in shares only. 


e 
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COPPER 
EXPANSION PIECE. 


PROBLE PROBLEMS 7. 


SOLVED by Hendrys' Patent 
LAMINATED Leather BELTING. 


Р EXHAUSTING TURBINE 


Consider the extraordinary merits 


of this Belting. Hendrys’ thick- ENGINES. 

est Laminated Belting is asflexible 

as ordinary single ‘le ather, fits i 

snugly round the smallest pulley ? HIGH - CONDUCTIVITY 
never loses grip, and out-wears CASTINGS & 


all other Belting. 


Hendrys’ Dovetail Splice 
forms an endless belt of uni- 
form thickness and strength, 
yet is so simple that heavy 
belts can be shortened by any 
handy man during a meal 
hour. Enquiries invited. 


COPPER FO FORGINGS 


INSTRUMENTS & PLANT TESTED 


The Electrical Standardizing, Testing, and Training Institution. 
< HENDRYS Patent FER FARADAY HOUSE, 62-70, Southampton Row, LONDON, W.C 


Telephone Ne. 9999 Central. Telegraphic Address: Standardizing, London.’ 


| Tests every kind of Electrical Instru- 
: ments, Apparatus and Material. 
Copyright Registered. A Scale of Fees will be sent on application to the SECRETARY. 


THERE ARE NO TWO WAYS YOU CAN USE 
ABOUT DOING MOST THINGS — EITHER. 


tHE TWINOB SWITCH NEITHER, 
IS THE EXCEPTION. ок BOTH WAYS. 


Important Economies 


In the Cost of Contact ЕКЕ Distributors, кашын Switch-Boxes, etc., 
. by using. 


"PRANA" ALLOY DIE-FINISHED CASTINGS 


FULL PARTICULARS AND SAMPLES ON APPLICATION TO THE SOLE MAKERS, 
AERATORS LTD., “Prana” Sparklet Works, UPPER EDMONTON, N. 


^ — — AU F ticulars apply to 
THE LATEST masman or particular piy { 
METALLIC „THE CONDUIT MAKERS 


: N ОТ METALLIC SEAMLESS 
CONDUIT — СТ то. 
S AD D L ES РР РО Г РОА) p BIRMINGH | 
(С Dept.) 


WIGGIN STREET, 
REG. DESIGN, 


BINDING GASES vim ot the Electrical Engineer. 


IN BLUE CLOTH. Pest Froe, 2s. 2d. cach, 


May be had from the Publisher. 
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NOTES ON CONDENSING AND WATER 
COOLING PLANTS* 


By F. LUNN. 


The condensing plant has always been an important 
part of a steam-power installation, and since the introduc- 
tion of the steam turbine the importance of this portion 
of the equipment has been greatly increased. In the case 
of steam turbinea, condensing plant is essential: and, in 
the maioritv of cases, condensing plants can he used with 
advantage in connection with reciprocating engines, al- 
though it is impracticable to utilize a high vacuum to its 
full value in this class of prime movers. There are, of 
course, cases where owing to the small load factor, or the 
small maximum output of the plant, the saving due .to 
condensing would not pav for the additional complication 
and capital charge on the plant. 

The chief points to he taken into account when consider- 
ing whether it would be advisable to install a condensing 
plant, are the load factor, i.e., number of h.p.-hours рег 
annum divided bv 8,760 times the maximum h.p.. and the 
cost of obtaining condensing water. The load factor mav 
in some cases be so low that even with an unlimited supply 
of cold water conveniently situated it would not pav to 
put in condensing plant, while on the other hand with a 
load factor in the neighbourhood of 80 or 9095, the saving 
in fuel by the use of condensing plant would niore than 
pay for the most expensive kind of water-cooling apparatus. 

As a general rule, it is not worth while installing con- 
densing plant unless the saving to be effected thereby will 
amount to more than 10% on the cost of such plant, as 
about that amount would be required to cover the cost 
of interest, depreciation, repairs and attention, Assuming 
a condensing plant would cost 81450 per kw., and the 
cost of fuel and water to be 8 cts. per kw.-hour, and assum- 
ing that the plant effects a net saving in fuel and water 
of 16% (it is assumed that the steam consumption is re- 
duced by 20%, and that the steam required by the con- 
densing plant amounts to 4% , then the saving in cost of 
fuel and water would equal 10°, on the cost of the con- 
densing plant (8°, for interest and depretiation, and 2% 
for repairs), when the load factor amounted to 13% foe, 
when 1,140 kw.-hours were generated per kw. of plant 
per annum). 

By installing condensing plant, the maximum output of 
the engines would be increased bv about 20%, and in some 
cases this might be a valuable consideration, but neglecting 
the increased output of the engines and assuming the 
above data to be correct, there would be nothing to be 
gained by the installation of condensing plant, unless the 
load factor exceeded 10% where cheap condensing water 
was at hand, and 13% where cooling towers had to be 
used. 

Types of condensers.—The following types of con- 
densers are in more or less general use: (1) Surface; (2) 


Evaporative; (3) Parallel Flow Jet; (4) Counter-current 
Jet Low-Level; (5) Counter-current Jet Barometric; (6) 
Ejector. 


A surface condenser consists of a number of brass tuhes 
fixed in end plates: the tubes being arranged in such a 
manner that the circulating water passes through them, 
and condenses the steam which comes in contact with their 
outside surfaces. The most efficient arrangement is for 
the circulating water to enter the tubes where the tem- 
perature is à minimum, and discharge at the point of 
maximum temperature. This is known as the counter- 
current principle, and in some of the recent condensers 
this principle has been elaborated. 

In an evaporative condenser the exhaust steam passes 
through a series of pipes (preferably of cast iron) so arranged 
as to afford a large radiating surface, These pipes are 
situated in the open air, and a stream of water is allowed 
to trickie over them, the latent heat of the steam being 
dissipated by the evaporation of this water. 

The parallel] How jet condenser is usually of the peg 
top shape, and receives the steam and water at the top. 
The air flows through the condenser in the same direction 
as the water, the one pump dealing with both air and 
water. 


* Paper read before the Incorporated Municipal Electrical Association. 


I909. 


Counter-current jet condensers receive the injection 
water at the top, while the steam enters near the point 
at which the injection water discharges. The former 
passes over and through a series of baffle plates on its 
wav to the discharge pipe, thus effecting a thorough 
mixing of the steam and water. The air is drawn from a 
receiver placed near the injection. water inlet, and so 
occupies the least volume. 

A low-level counter-current jet condenser obtains its 
injection water by means of atmospheric pressure, a float 
regulating the supply. A pump is necessary to effect the 
discharge, but the same pump will also lift the water to 
the top of a cooling tower if necessary. The maximum 
allowable difference between the injection water level and 
the injection water inlet is 16 ft. to 18 ft. 

The barometric or elevated counter-current jet con- 
denser is one in which the condenser is placed at such a 
height that the water will drain awav without the aid of 
a pump, the end of the discharge pipe being water sealed. 
The height at which the condenser must be placed is 
determined bv the vacuum desired, and upon the fact 
that for each pound per sq. in. below atmospheric pressure 
a height of water equal to 27°68 ins. is required, or for 
141 Ibs. per sq. in. atmospheric pressure a height of 339 
ft. A circulating pump is required to lift the injection 
water to such a level that atmospheric injection becomes 
possible. 

An injector condenser consists of a cast-iron chamber 
fitted with a condensing tube containing one or more jets. 
The head of water entering at one end of the condenser 
creates a vacuum in the condenser chamber, into which 
the exhaust steam, entering at the side, is drawn, the 
mixture discharging at the opposite end. 

The ideal condenser, of course, is the one in which the 
condensing water attains the same temperature as the 
steam in the condenser, for the amount of condensing 
water is then reduced to a minimum, and the temperature 
of the water in the hotwell is the highest obtainable. 

Efficiency of condensers.— The efficiency of а surface 
condenser is governed bv the amount of heat transmitted 
per unit area “of surface in a given time, from the exhaust 
steam to the water. The result of the heat having to be 
transmitted through metal surfaces, is that the tempera- 
ture of the condensing water in an ordinary tvpe surface 
condenser seldom approaches nearer than 15° F. to that 
of the exhaust steam, approximatelv three times the 
difference obtained in a counter-current jet condenser, 1n 
which no metal intervenes between steam and water. 
When this subject, was before the association some vears 
ago, it was stated that the possible theoretical gain from 
the absence of metal casing between the hot steam and 
the cold water would not work out at one-tenth of 1. 

Where water is plentiful and siphonic action can be 
obtained, the difference in the power required by a larger 
or smaller amount of water is practically negligible, but 
where the expense of obtaining condensing water neces- 
sitates the erection of a cooling tower, to the top of which 
the water will require to be lifted, the difference is 
appreciable. 

Consider the case of a condenser capable of creating a 
vacuum of 27 ins. with condensing water at 80? F. The 
temperature of steam at an absolute pressure equal to 27 
in. vacuum is 114? F., and the total heat of dry saturated 
steam at this temperature is equal to 1,116 b.t.u. 

If the difference between the temperature of the ex- 
haust steam and condensing water is 15° F., the discharge 
temperature will be 99° F. (i. e., 114—15), and each pound 
of water 1n passing through the condenser will receive an 
amount of heat equal to (99—80 =) 19 b. t. u.; therefore 
the amount of water necessary to condense 1 lb. of steam 

(1,116.—99)/19 =53°5 Ibs. 

On the other hand, where a difference of onlv 5° F. 
exists, which gives a discharge temperature of 109° F. 
(ie. 114—5), the heat received by each pound of water 
equals (109—80 =) 29 b.t.u., and the amount required 
to condense 1 lb. of steam (1,116—109)/29 = 3471 
lbs., thus showing the amount - water 1n the former case 
to be i 54% more than the amount required in the latter, 
and this is the ratio of the powers required by the circula- 
ting pumps in the two cases. The higher the vacuum and 
the inlet temperature oi condensing water, and the more 
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marked does this difference become. In addition to the 
extra power required in the first case, the increased capacity 
of the cooling tower, pump and pipes means a corres- 
ponding increase in the capital expenditure. 

The effective transmission of heat through the metal 
surfaces is adversely affected by the oil held in suspension 
bv the exhaust steam being deposited on the surface of 
the tubes during the process of condensation, and bv the 
amount of air in contact with the tubes, l 

The evaporative condenser is a type of surface con- 
denser brought into use in central stations some 12 or 
15 vears ago to meet the difticulty of limited water supply, 
as the amount of water required is verv small. The actual 
weight of water required to condense 1 lb. of steam is 
variously stated at from 0°75 to 10 lbs. Air and circulating 
pumps are necessary, but as the quantity of condensing 
water is so small the total power required is comparatively 
small. 

This tvpe of condenser is unsuitable for high vacua, as 
the position of the condenser outside the engine-room 
necessitates а long line of exhaust pipe, and the number 
of joints where a leakage may occur is considerable. Cor- 
rosion of the pipes may be prevented to a large extent 
by periodically passing à small quantity of oil over them. 

А parallel-flow jet condenser with wet air pump is a 
most inefficient tvpe of condenser, as the steam comes at 
once into contact with the coldest water, and the bulk 
of the condensing takes place immediatelv, with the result 
that little further rise of temperature takes place as the 
water continues its wav through the condenser. For a 
vacuum of 26 ins, the power required by the pumps when 
dealing with 12,000 Ibs. of steam is 50% more than with 
anv other tvpe, and for higher vacua the increase is con- 
siderably more. For small powers, and vacua not exceed- 
ing 26 ins., the first cost is less than any other type of jet 
condenser, 

The disadvantage of the low-level counter-current jet 
condenser is the remote possibility of flooding the con- 
denser and exhaust pipe, due to the simultaneous failure 
of the float actuated throttle valve on the injection pipe, 
and of the emergency vacuum breaking valve. The author 
has, however, been in constant touch with a condenser 
working on these lines for the last two vears, and has never 
known the slightest trouble from this cause. 

The amount of condensing water is less than in the 
surface type, due to the high temperature of the condensing 
water discharge, for equal vacua, the relative gain being 
greater the higher the temperature of the condensing 
water, and the higher the vacuum required. In discharging 
the water from a low-level jet condenser the pump has to 
work against a head measured by the vacuum. 

During a three hours’ full load test on a condenser of 
this {уре designed to condense 20,000 lbs. of steam per 
hour and maintain a vacuum of 26 ins., an average tem- 
perature difference of 3:5? F. between the exhaust steam 
and the discharge water was maintained without difficulty. 

The first cost of a plant of this size 1s from 70 to 800% 
of the cost of а barometric or surface type, the lower 
percentage where a cooling tower is required, and the 
higher percentage where water is obtained from a river 
or canal at a constant level. 

A barometric counter-current. jet condenser requires an 
expensive steel structure, and strong foundations for its 
support; the exhaust pipe is long, and the expense of 
erecting the plant is large. Against these disadvantages, 
however, must be set the advantage of the barometric 
action, derived from the elevated position of the con- 
denser. 

Under no circumstances will the atmospheric pressure 
cause the water in the discharge pipe to rise so high as to 
reach the exhaust range. The only way in which water 
may reach the exhaust range 1s when more water enters 
the condenser than the discharge pipe is capable of 
draining away. This may be brought about by a sudden 
increase in the speed of the pump when working at a high 
vacuum. If the area of the discharge pipe and the height 
at which the exhaust pipe enters the condenser, are correct, 
the possibility of flooding the exhaust range is very remote. 

The plant is rather simpler in operation than the low- 
level type, and the power required to drive the pumps is 
practically the same in each case. The first cost of a plant 
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of this tvpe is practicallv the same as a surface tvpe in 
the smaller sizes, but in the larger sizes the cost is con- 
siderably less. When comparing the horizontal and vertical 
tvpes of counter-current jet condensers, the extra head 
of water required in the vertical arrangement must be taken 
into account. 

An ejector condenser gives the best results when provided 
with an ample supply of cold water with a natural head, 
as it then becomes an exceedingly simple plant, requiring 
no moving parts in the form of air or circulating pumps. 
These conditions are seldom available, and in practically 
all cases a centrifuzal pump must be provided, in order 
to obtain the necessarv head of water. 

The author’s experience of ejector condensers is that 
the injection water must be as free from air as possible, 
and that best results obtain where the water is pumped 
into a tank, providing 15 ft. to 20 ft. head at the injection 
inlet, This arrangement ensures a steady flow of water, 
and &iso allows any air to escape that mav be carried 
forward by the water from leaky joints or the bearings of 
the pump. 

Where a supply of water is obtained direct from a 
centrifugal pump, anv air introduced in the above manner 
tends to break the column of water, and it is essential 
for the best working that the water be supplied in a con- 
stant unbroken column. The temperature of the water 
for an ejector condenser must be kept below 75? F., as at 
temperatures above this the water and power become 
disproportionately high. 

As this tvpe of plant works without an air pump, it is 
not as suitable for high vacua as the surface and counter- 
current jet type, but it mav be used with advantage in 
stations with a low load factor, as the cost is considerably 
less than anv other tvpe. 

Wet Air Pumps.—Formerly the most cormmon type of 
wet air pump was the vertical single-actimg bucket-pump, 
with foot, bucket and discharge valves. A more recent 
{уре is the Edwards pump, its special feature being the 
elimination of the bucket valves. The pump cylinder is 
so formed that when the pump bucket or piston reaches 
the bottom of its stroke, the inlet port of the cylinder 
is wide open, and the entry of the water and air is assisted 
by the splash produced by the bucket striking the water, 
the splash being directed in a proper manner, This splash 
device is the essence of the Edwards patent. 

The former type is the most difficult to overhaul, the 
most costly to maintain, and the most liable to break 
down, all due to the large number of valves the pump 
contains. А higher vacuum can be obtained with the 
Edwards pump than with the older tvpe mentioned, as 
the single-acting bucket pump requires a difference of 
pressure between the air pump and the condenser to cause 
the suction valve to operate. In an Edwards pump of 
a given piston displacement, the discharge capacity is 
less than that for à pump with bucket valves, because the 
inlet ports, being formed in the cylinder barrel, prevent 
the full length of the stroke being effective. 

Dry Air Pump.—The two principal tvpes of dry air 
pumps are the Edwards and the balanced slide valve 
types. In order to use the Edwards type as a dry air pump, 
a small supply of cool water is necessary to seal the bucket, 
but this water has the effect of keeping down the tempera- 
ture of the air passing through the pump. 

The balanced slide valve type is one in which the air 
admission to the cylinder is controlled by means of a 
slide valve, allowing a momentary connection between 
the two ends of the pump, as it reaches the end of each 
stroke. This action of coupling the two ends of the pump, 
has the effect of reducing the pressure of the air in the 
clearance spaces, and thus increasing the capacity of the 
pumps. This is shown by the larger area obtained on 
indicator diagrams. 

Where it is desirable to have a specially high. vacuum, 
two pump cylinders are sometimes used, urranged in series, 
as the effect of clearance is then still further reduced. 
slide valve friction is the weakness of pumps of this pattern, 
and the pump cylinder requires water Jacketing. It is 
necessary also to take special precautions against water 
entering the pump cylinder. | 

Where a more complete vacuum than about 935, 1з 
desired, this type of plant will give the-best results, put 
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for lower vacua the Edwards type is the cheapest. both in 
first cost and power required. 

The maximum speed in air pump working is usually 
fixed at 400 ft. per minute, but. the author considers this 
too high in the majority of cases. In an 18 x 18 in. air 
pump designed to run at 350 ft. per minute, it was found 
that better results were obtained when this was reduced 
to 300 ft.. and still further improvement at 250 ft. per 
minute. 

The size of an air pump depends upon the conditions 
of working; for example, with jet condensers the quantity 
of air is greater than with the surface tvpe, due to the 
air entering the condenser along with the condensing 
water. Water taken from a fast-running stream or from 
under a cooling tower, contains a larger amount of air in 
suspension than water from an undisturbed source. This, 
of course, must be taken into consideration. If the exhaust 
range is long and the engines scattered, here again must 
the air pumps be of larger capacity than when the con- 
denser is coupled direct to a single engine or turbine. 

The power required to drive an air pump depends upon 
the degree of vacuum obtained, for the work at the be- 
vinning of the evacuation is 0, and at the end, if a perfect 
vacuum were attained, is 0; in between these extremes 
there is a certain condenser pressure when the work be- 
comes a maximum, and in the case of а drv air pump 
this is found to be 0°37 atmosphere, or 18°9 ins. 

Circulating Pumps.—Both the reciprocating and centri- 
fugal types are used, but the field of the latter has become 
more extended of recent vears, due to the constant steadv 
flow obtained and to the higher efficiencies now obtainable, 
tovether with the lower cost and simpler construction. 

Steam and Electrically-Driven Pumps.—-In providing 
motive power for the operation of air and circulating 
punips in a central station, it is necessary to consider the 
question of continuitv of operation, in addition to the 
efficiencies of the two methods of driving, as a failure of 
the vacuum тау have serious consequences. 

The author contends that the possibilities of a failure 
occurring in the vacuum are less with steam than with 
electric driving. With the latter method the number of 
stages of transition from the steam to the applied power 
at the pumps, m each of which an interruption is 
possible, is greater than with the former method. 

Steam-driven. pumps require. from 50 to 100% more 
steam than electrically-driven pumps, but this may be 
counter-balanced to a great extent by the large percentage 
of the total heat of the steam it is possible to return to 
the boiler by emploving a feed-water heater, even after 
allowing for the reduced efficiency of the economiser. 

Nteam-driven pumps ought not to exhaust into the 
main condenser, for while a possible 10% reduction in 
the steam consumption of the pumps is effected, the 
reduction of the available capacity of the condenser caused 
bv this arrangement is a more serious item. A preferable 
arrangement is to pass the exhaust steam through a feed- 
water heater as alreadv explained. 

A careful consideration of existing conditions and re- 
quirements is necessary before the most advantageous 
type of condensing plant can be decided upon. It is 
necessarv, for instance, to know whether the initial cost 
of plant or low running costs is the most important, for 
a small difference of temperature between the condensing 
water leaving the condenser and the exhaust steanı enter- 
ing, means a large condenser and a small quantity of con- 
densing water, and vice versa a large temperature difference 
wives a small condenser and larger quantity of water. 


Another point to be borne in mind is that where the. 


load factor is low it is advisable to keep down the capital 
cost of the plant, even if the power taken by the plant is 
increased. somewhat, and that where the load factor is 
high the running costs are of the first importance, and 
more can be expended on the plant in order to reduce the 
running costs. 

The advent of the low-pressure exhaust-steam turbine 
has increased the importance of the condensing plant, for 
with its aid it is possible in many cases to effect considerable 
economy, besides increasing the capacity of practically any 
steam plant already in operation. There is as much 
avalabie energy below the atmosphere pressure line as 
there is above, and the exhaust-steam turbine is capable 


of utilising this lower pressure far more effectively than ! 
reciprocating engine. 

The increased output obtainahle bv the instalation of 
a plant of this tvpe, together with condensing plant where 
not already installed, is from 25 to 1000; of the present 
output. A 500 kw. exhaust-steam turbine with steam 
pressure of 15 Ibs. per sq. in. absolute, and 28 ins. vacuum 
at turbine, wil require 33 Ibs. of steam per kw. at full 
load. and 40 lbs. at half load. In calculating the power 
available for a plant of this kind, an allowance must be 
made for the loss between engine exhaust and turbine 
adinission. | 

Water-Cooling Plants.—Formerlv the usual method of 
cooling water was by means of a pond, the hot water being 
delivered by open troughs to the part of the pond most 
remote from the suction pipe. The actual drop in tem- 
perature effected in these troughs is much less than is 
generally supposed. In an actual case it was found that 
in a trough 2 ft. 6 ins. wide, 7 ft. deep, and falling 11 ins. 
in a length of 80 ft., the temperature was only reduced 
2° F., and this with the temperature of the water at 146° 
F. 

The duty required of any water-cooling plant working 
in conjunction with a condensing plant is to remove a 
specified number of units of heat in a given time from the 
discharged condensing water. Higher efficiency of heat 
transmission is obtained from the water to the air, the 
nearer the final temperature of the air approaches that 
of the water. This efficiency is dependent upon the con- 
struction, the difference of temperature between air «nd 
water, the humidity, and upon the draft. The three 
principal types of cooling plants are (1) the natural draft 
open type, (2) the natural draft chimney type, and (3) 
the fan-draft chimney type. 


For central station work the second tvpe is the most 
common owing to the necessity of economy in ground 
space, and in order that the vapour issuing from the 
plant mav he carried away at a height at which it will not 
become a nuisance to апу inhabited buildings in the 
vicinity of the tower. The area of ground required is 
approximately 1 sq. ft. for 20 lbs. of steam condensed 
(allowing 30 lbs. of water per lb. of steam). and the height 
varies from 40 ft. to 80 ft. 

Where these objections do not exist. the open typ“ 
тау be installed at a less cost, the maintenance will be 
less, and as the height of the plant is usually about 20 
ft., the operating costs will be the lowest. An approxi- 
mate figure for area of ground and steam condensed is 
l sq. ft. per 12 lbs. of steam. 

The fan draft tower is only used in special cases as the 
upkeep, attendance, and power required bv the fan make 
the operating costs very high. A tower of smaller pro- 
portions is required with this arrangement than with the 
natura] draft chimnev type, the height varving from 40 
ft. to 50 ft., and 1 sq. ft. of ground is sufficient for 40 lbs. 
to 50 lbs. of steam. 

Depreciation will varv according to the method of con- 
struction and the care taken in erection. It is now possible 
to obtain water-cooling plants in which the wooden laths 
simply lock each other in position, and the rate of depre- 
ciation will be much less with this arrangement than where 
nails are used. The amount of water lost i8 usuallv found 
to be 75% of the water required for boiler feed, but owing 
to varying climatic conditions this quantity 18 not constant, 

Where it is necessary to install plant of this nature, it 
is essential that the temperature of the water discharge 
from the condenser be as high as possible, conducive with 
economy in the condensing plant, as the conditions are then 
more favourable for the dispersion of the heat contained 
in the water. From this it will be plainlv evident that 
surface condensers should only be used for high vacua 
when other considerations, such as boiler-feed water, out- 
weigh the factors of heat dispersion. 

For a high vacuum of say 28 ins., and water leaving the 
condenser about 95° F., the quantity of water required 
at 75° F. would be only 75% of the quantity necessary 
when cooled to 80° F., and as the cost of cooling plant 
would be practically the same in each case, the lower 
temperature is the more economical, as the saving in 
power would be considerable. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 
“If thou hast knowledge, let others light their candle at it.“ 


Question No. 1,196.—The magnets of some meters of the 
mercury motor type have become demagnetised to an 
extent which makes satisfactory adjustment of the meters 
impossible. Describe the process necessary for remagnetising 
them, and any other treatment necessary to ensure their 
future reliability. 


Answer to Question No. 1196 (awarded 7s. 6d.).—In the 
first place it may be stated that magnets which have 
deteriorated in strength to the extent stated, must have 
been carelessly prepared or else be of very inferior material. 
Probably the latter cause is the chief source of the trouble, 
and in that case entire replacement of the magnets will 
be the only permanently satisfactory remedy. It is, of 
course, possible that fairly good material has been used, 
but that the magnets have been incorrectly proportioned 
and aged, hence the following notes dealing with the 
requisties of a good permanent magnet iron, the propor- 
tions to be given to such magnets and the methods of 
ageing them will enable a decision as to the advisability 
of using new magnets or of re-magnetising and ageing 
the present magnets. 

The shape to which a magnet is forged is determined 
in some cases by the shape of the instrument into which 
it is to be fitted, and in other cases by the question of 
magnetic leakage (particularly if the air gap be relatively 
long.) In determining the ratio of length to area of a per- 
manent magnet it must be remembered that the power 
of overcoming magnetic resistance in the circuit (i. e., 
the M.M.F.) must be proportioned to the coercive force 
of the material used. The M.M.F. of a magnet is expressed 
per cm. of its length, and it is clear that the area of the 


A, A, 0 


iron will bear to the length of iron necessary to provid? 
the total M.M.F. a ratio proportional to that of the gap 
area to the gap length. For permanence, Hookham has 


found that Č should = 70 =. where a, A are the iron and 


gap areas and b, L the iron and gap lengths. If a -A the 
iron path must =70 xgap length, but if à -2A b=140 L, 
showing the increase of M.M.F. necessary if the gap flux 
be concentrated by tapering the pole tips (assuming B 
in iron constant). This empirical formula gives a factor 
of safety of about 3, i. e., the demagnetising force is about 
{ the magnetising force. 

Referring to the illustration, the curve shown is part 
of the familiar hysteresis curve of iron. After magnetising 
the iron up to an induction density B,,, the residual in- 
duction on removing the magnetising force is represented 
by OB, Let it be supposed that this represents the 
residual induction in a closed magnetic circuit, e. 9., a 
ring or rectangle, then OA, represents the retentivity of 
the iron or steel of which the circuit is composed. If now 
a sawcut be made through the hitherto closed iron circuit, 
the M.M.F. available for the metal portion of the circuit 
will decrease, and if the gap be large and the metal very 
permeable, practically the whole of the M.M.F. OA, wil] 
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be expended in the gap. In any case the M. M. F. avail- 
able in the iron will be much reduced and may be A,A, 
(Fig. I), the iron flux density then falling to B. Given the 
magnetisation curve of the steel to be employed it is 
possible to predict fairly accurately the size of magnet 
for a given gap flux.. The induction in the steel should 
not exceed 2, 000-3, 000 lines per sq. cm. if permanence 
is to be ensured, and, having assumed this density, the 
M. M. F. A,A, required in the iron is at once read off from 
the magnetisation curve. The remaining M. M. F. O'A” is 
then available for the air gap, and since the gap M. M. F. = 
0-8 B, per em. of gap, the B, obtainable for a given length 
of gap and length of magnet is calculable and hence the 
рар area required for a given total flux. Otherwise, if Н 
represents the M.M.F. required by a given gap, the necessary 


length of magnet = (since OA, is the available gap 


11 
M.M.F. per cm. of magnet). 

The area and length of magnet should be increased 
by 10% of the values so estimated to allow for leakage, 
pole piece reluctance and loss of induction density during 
ageing. The total gap flux cc volume of metal in the magnet: 
the gap density required usually lies between 800 and 
2,000 C.G.S. lines per СМ?. To keep constant B, in a longer 
gap, the length of magnet must be increased since the gap 
M.M.F. increases in direct proportion to its length. In- 
creasing the iron section to reduce its flux density and so 
leave a larger surplus M. M. F. for the gap, does not give 
such good permanence as if extra length of iron be pro- 
vided to allow for the longer gap. The gap length and gap 
density per cm. of magnet iron are confined within well- 
marked limits if permanence be desired. In general, the 


greater 


m i. e., the greater the proportion of the M. M. F. 


11 
expended in the iron the more permanent the magnet 
whence the rule that the polar area at the gap shuold be 
as large and the gap length as small as possible. 

The choice of magnet material] and the method of its 
magnetisation are relatively simple matters and are dealt 
with below : practically the whole difficulty of the manu- 
facture lies in the ageing ” of the magnet, as the processes 
are termed whereby magnetic permanence is secured in 
the metal. The importance of securing such permanence 
needs little explanation since the whole subsequent per- 
manence of calibration, and' hence reliablity and commercial 
value of the instrument depend directly upon it. The 
object of magnet design is to secure the highest possible 
flux density that is consistent with permanence, since this 
gives the maximum instrument sensibility for a given 
weight of material or, otherwise, enables the lightest and 
cheapest instrument for given characteristics. 

Materials Used.—There are many steels available for 
the manufacture of instrument magnets, and for each 
there is a definite hardening process recommended by its 
makers. If by a reliable maker, this process should be rigidly 
adhered to, since the slightest variations in treatment 
produce great differences in the characteristics of the 
metal. Most of the hardening processes are trade secrets, 
the makers supplying the metal forged to desired shape 
and hardened ready for use. Considerable skill is necessary 
to achieve results of any value and to avoid cracking 
the iron excessively : even the best instrument magnets 
frequently exhibit numerous cracks as the result of the 
stresses set up during hardening. Such cracks are not 
detrimental if not too deep or too numerous. Pierce, of 
America, has found C.I. to be suitable for permanent 
magnets in instruments, and Campbell, of England, has 
confirmed these results. Common grey С.І. is used and 
hardened by sudden cooling in water from about 1,000° C. 
The metal is very brittle at high temperatures, and hence 
needs careful handling. The remanence of the metal is 
about 30% less than that of the best magnet steel, its 
coercivity about 20% less, while it is, of course, much 
cheaper. The “ageing” effects of vibration temperature 
and time are no more serious on such C.I. than on the 
best magnet steel. 

Magnetisation of the shaped and hardened iron is best 
effected by placing its poles on those of an electro-magnet, 
possibly slightly lubricated to facilitate subsequent. re- 
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moval. Magnetisation by permanent magnets is obsolete, 
being costly, producing only low flux density and being 
liable to create “ consequent " poles. In the case of damping 
magnets and similar shapes with very short gaps, the 
leakage across the latter is so great that the desired mag- 
netisation cannot be obtained by the above method. · It 
is financially impossible to wind the iron with an exciting 
coll, unwinding the latter after magnetisation is complete, 
though if a large number of cases һай to be dealt with 
it might pay to use a heavy current hinged coil of com- 
paratively few turns such as is used in cetrain iron tests. 
The usual procedure is, however, to rotate a copper disc 
rapidly between the poles of the iron to be magnetised. 
The eddy currents induced in this disc by the leakage flux 
will oppose the latter (Lenz's Law) and, the energy “ gener- 
ated ” in the disc being at once used in the desired place 
and manner, the efficiency of this simple device i8 very 
high. Such a disc is occasionally used to аре " magnets 
by partially demagnetising them. 

Ageing.—The steel or iron having been magnetised, it 
must be “aged before use. The probable ultimate loss 
of retained magnetism is greatly accelerated, the metal 
being so brought to a more truly permanent state before 
being used in the instrument. The magnet is steam or water 
heated to from 60-100 C. for 6 to 48 hours, being mean- 
while, or subsequently, as the case may be, subjected to 
mechanical vibration. Ageing naturally somewhat reduces 
the induction density in the iron, but this has already 
been allowed for in the preliminarv calculations. Some 
makers go so far as to demagnetise the metal to the extent 
of 10% during ageing, in order to ensure that permanence 
is attained, and in view of the vital importance of the latter 
such a course, though unnecessarily drastic in the case 
of the best materials, is on the whole quite justifiable. 
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Question No. 1,197.—If the maximum speed of an electrically“ 
driven winding engine is given, show how the rate of ac- 
celeration and retardation may be arrived at in order to 
obtain the most efficient conditions of winding. How does 
this rate of acceleration compare with that of а steam- 
driven winding engine, and what is the maximum practic- 
able rate ? 

Answer to Question No. 1,197 (awarded 10s.).—The 
factors influencing the acceleration to be allowed in any 
winding equipemnt include—the strength of rope used, 
the weight of flywheel, the h. p. of motor, the extent to 
which the demand on the mains may fluctuate and the 
overall speed of winding desired. As a general rule it is 
desirable that the excess energy taken during acceleration 
over that required during the constant speed period of 
winding be supplied wholly by the flywheel, leaving the 
motor load and hence the demand on the supply mains 
as nearly constant as possible. The maximum acceleration 
employed should not be greater than will make the load 
on the cage rope double the weight of the load, 7. ¢., on 
starting I “should not be greater than W where W = 
weight of load: J = inertia fall the moving parts of the 
winding apparatus: 7 = radius of winding drum anda = 
acceleration. It is the increased stress so produced on the 
rope at starting that greatly limits the acceleration per- 
missible with steam engine drive, since the starting torque 
is very uneven in such cases, and the strain on the rope 
correspondingly accentuated. Only one cylinder of a steam 
engine is operative at the moment of starting, and the 
torque is therefore very uneven for a time: the heavy 
moving parts essential to reduce this unevenness to practic- 
able limits are of little value till they have acquired a 
fair velocity—till then their inertia has no effect. The size 
of rope used is ultimately limited by its weight and the 
space taken up on the winding drum (tapered ropes offer 
some advantages in this respect, but are, on the whole, 
inadvisable), and in consequence of the higher factor of 
safety required with steam driving in order to allow for 
the more severe strains on the rope, the acceleration 
possible with steam driving is considerably less than may 
safely be employed with electric operation. With electric 
winding a rope factor of safety of 6 is permissible, while 

with steam operation this should not be less than 9 or 10: 


— — — 


the ratio of the permissible accelerations is therefore about 
1:5 to 2 : 1. 

Not only is the starting torque more uniform when 
using electric motors, but also it may rise to considerably 
higher values since the use of quite a reasonable flywheel 
may make the total energy available during acceleration 
—2 to 3 times that which would be available from the 
normal output of the motor alone. The desirable accelera- 
tion and retardation are the highest obtainable with 
safety and with reasonable demands on the supply mains: 
the overall speed of winding is greater the higher the 
acceleration and retardation employed, and this is of 
the greatest importance, especially where short shifts 
and high output have to be combined, as, notably, in this 
country. The safety considerations referred to, mainly 
concern the rope stresses, though very high winding speeds 
are used for coal, & lower speed must be provided for 
raising and lowering men: in England a moderate speed, 
the same for men and coal, is usual. Bearing in mind the 
rule alreadv given regarding the maximum acceleration 
permissible on account of rope stresses, the acceleration 
should be as high as is consistent with reasonable load 
demands on the supply, and reasonable speed variations 
of the flywheel. The latter variation is generally between 
10 and 15% of the normal speed. The general method of 
approaching the present problem, whether from the point 
of view of the size of flywhcel required to allow of a given 
acceleration, or the maximum acceleration permissible 
with a given flv wheel is set out below. The chief principle 
to be conformed to is that the normal h.p. of the winding 
motor acting during the retarding and '' decking " periods 
of a complete winding cycle shall store sufficient energy 
in the flywheel to permit of the acceleration decided upon 
without extra demand from the mains. Thus to raise a 
nett load of W tons, D feet in T seconds (including 
“decking "), the work done = WR ft. lbs. per 
second, and if the retarding + decking period = t secs., 


i 2240 WD. t -— M 

the flywheel must store ( T ) ft. lbs, in this time. 

Assuming maximum and minimum flywheel speeds of 

N and л r. p. m. respectively, and a simple disc flywheel 
of weight w lbs. and diameter d ft., then 

d = озы ft. (1) (assuming maximum peripheral velocity 


N 
of 285 ft. her sec.), and the energy output from the wheel 


falling in speed from N to n r.p.m. 

wd? | $5 od 

= 8g n 900 " (N —n ) | | 

whence the weight of wheel required, the diameter being 
determined from equation (1) is 


WDtN? 


| a ) 

As already explained, W = І 12 gives the maximum 4 

desirable andif the maximum winding velocity be v ft. per sec. 
v TT 

the accelerating period = 4 вес. during which time the 


accelerating energv available is 
9 
н Ge E) ( +t) ft. Ibs (9 
and, the rope tension being denoted by R lbs., the work 
done during acceleration 1s 


If the available energy (equ. (4)) is greater than the 
required energy (equ. (5) ) all is well: otherwise, we must 
be content with a lower acceleration a or provide a stronger 
motor, or use a heavier flywheel, or slow down the present 
one to a lower minimum speed (either of the latter alterna- 
tives necessitate a longer retarding and decking period. 
i. e., а longer winding cycle). It is assumed that the demand 
on the supply mains and the maximum speed of winding 
remain constant. 

The rate of retardation may be considerably greater 
than the rate of acceleration, a ratio of from 2 to 3:1 
not being uncommon. With à maximum winding speed 
of about 20 ft. per sec., the acceleration may be 1-1} ft. 
per sec.?, and the deceleration 3 to 4 ft. per sec.?, while 
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for maximum speeds of 40-50 ft. per sec. (at present the 
highest attempted), the acceleration and deceleration are 
14 to 2 times as high. The distribution of the total period 
of a winding eyele over its various operations in four typical 
cases is shown in Table 1, whence it appears that accelera- 
tion usually occupies 25-30% of the actual winding period 
and deceleration 10-15%, thereof (case (1) being accepted 
as unusual). The effect of the acceleration employed, 
and consequent frequency of winding possible, on the energy 
consumption of the prime mover per wind is not great in 
the case of electric drive so long as this frequency is fairly 
high. Thus for 30 winds per hour the energy consumption 
per wind is not much higher than for 60 winds per hour, 
but Becker has shown that below 20 winds per hour the 
consumption per wind rises rapidly. In general, however, 
it is desirable to maintain as high a frequency of winding 
as possible to minimise the relative importance of all 
losses, and to obtain a high load factor—particularly 
necessary with electric drive on account of the high capital 
cost of the equipment. 


TABLE I. 
me con ccupie 
$ Accelerating. | nnns" | Decelerating. | Decking. ! = < = 3 
PU Per |, | Per | Per Per | 25 | Be 
Cent | BS | ES 
of A. Q 


27:9 | 61 


1| 16 | 263/27 | 44:3 18 29.5 17 78 

2| 12 |300/23 57.5 5 12.5 15 37.5 40 | 55 

3| 19 | 29-7| 40-5 60.9 64| 9-6| 23-3 | 35-1 66.7 90 

4 | 10 20.0 35 5 |100|20 | 40-0; 50 | 70 
| 15-4 | 35-1 
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Answer to Question No. 1,197 (awarded 5s.).—The first 
operation is to find the time allowable for the complete 
cycle comprising the periods of acceleration, full speed 
run, retardation, and decking, and this is ascertained 
as follows :— 

Tons to be wound per day _ 
Working hours per day > tons raised per winding 
No. of windings per hour. 
60 minutes 
No. of windings per hour. 
Time in minutes per complete cycle. . 

It will be necessary to make some allowance for winding 
officiala and for other extra duties, and the number of 
windings of coal per hour will be some what less than as 
arrived at above, but this allowance can only be arrived at 
by knowing the special conditions obtaining at the particular 
pit; for instancc, there may be a shift of men to ride at 
some time during the day, and examination and greasing 
of the ropes and guides, lowering of timber or winding 
stone or dirt may have to be done during working hours, 
and some deduction must be made from the actual working 
time for these and similar necessary operations. 

The time required for decking will depend upon the 
number of decks in the cages, and the number of boxes 
in each and whether one or more decks are loaded and 
unloaded simultaneously, and these are points which the 
0а can best settle from experience of the actual con- 

tions. 

Deducting the decking time from that of the complete 
cycle, the difference is the winding period 


Time for acceleration from rest. 

Full speed running time. 

Time for retardation from full speed 
to stop. 

Now the acceleration period and the inertia of the 
moving parts determine the torque required from the 
motor, since it is during the acceleration period that the 
greatest torque is required. The inertia of the moving 
masses also mainly determine the time required for retarda- 
tion. 

The next point to be settled then is the output of the 
motor (i. e., its maximum torque), or, if this is already 
fixed, to find the time required for acceleration so as to 
keep the output within the power of the motor. 


Winding period = 
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The load during the acceleration period may be divided 
into :— 

(1) Power required to hft the unbalanced weight. 
¥ (2) ЕА " „ accelerate the moving masses. 

(3) 2 3 „overcome friction. 

With regard to (1), it will be understood that if there 
are two cages they will balance each other, and if there 
is only one cage there should be a balance weight also 
running in the shaft, so that, as the loaded cage is starti 
from the shaft bottom, the unbalanced deadweight wil 
consist of the coal in the loaded cage plus the rope by which 
this cage is raised (the empty cage being at the shaft top 
there is practically no rope to be accounted for on this 
side), unless there is a rope joining the bottoms of the cages 
round a pulley at the shaft bottom, which is unusual in 
this country. | 

In calculating (2) it is most convenient to reduce the 
weights of the moving shafts, drums, motor armature, 
and gear wheels to their effective weight at the drum 
periphery. | 

The kinetic energy for acceleration is obtained from 


2 
the simple formula V" where V running speed in feet 


2, 
рег second. 

Now the power required for acceleration is а maximum 
at starting and falls as the speed increases, so that, for this 
purpose, the power developed by the motor should be 
averaged over the whole of the acceleration period. 

It would appear from the question that the power of 
the motor is settled upon, and the querist wishes to as- 
certain the length of time that he should allow the motor 
for bringing up the moving parts to the running speed. 
He will therefore know the average h.p. which the motor 
can develop during the acceleration period, without undue 
heating over the day’s work, and calling this average 
horse-power B, and the total weight to be accelerated W 


Acceleration period) _ W V? «60 seconds. 
| B x 33,000 > 32 


in seconds 

The same procedure will give the period of retardation 
except that, when the loaded cage is reaching bank, its 
rope will be short and that of the descending cage will be 
long, but a little actual practice will soon show at what point 
of the wind, as shown by the indicator, the current may 
be switched off so that the cage will just stop at the flat 
sheets. It can, however, be calculated as above fairly 
accurately unless, as is sometimes the case, the electric 
brake is applied automatically when the main current is 
switched off, and in this case, the retardation period 
depends very largelv on the adjustment of the electric brake. 

In working out these calculations it is more usual to 
ascertain, first of all, the actual time that can be allowed 
for e wind in order to raise a given amount of coal per day 
and then to fix the winding speed to suit this. A curve 
of the horse-power is then worked out for a complete 
wind at full speed and the average horse-power obtained 
from this curve by integration. The average horse-power 
at full speed being then known, the acceleration period 
can then be fixed so that the motor can run the moving 
parts up to speed a given number of times per hour without 
undue DATA 

The average h.p. B for acceleration will then be 

(pg... WYV'x80 ^ . . 433,000 x32 x2 
acceleration period in sec. 
and the average h.p. for lifting the unbalanced weight 
during acceleration 

(1) Unbalanced load x V x 60 
33,000 х2 | 

The total average will be the sum of (1) and (2) and the 
maximum twice the total average. 

The difference in the weights of the two ropes must be 
allowed for when calculating the power required at any 
part of the wind at full speed, and to all of these calculations 
tions must be added the friction of bearings, etc., to arrive 
at the brake horse-power of the motor. 

Generally speaking, the electric winder is quicker than 
the steam winder, since there 1s less weight to yet into 
motion and the torque is steady and constant, whereas 
the steam winder, having two cranks set at right angles 
so that it may start in any position, does not get full speed 
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so that it may start in any position, does not get full 
pressure on both pistons at once throughout its stroke. 
Again, the simple steam winder has generally a late cut off 
(some have full steam throughout nearly the whole of the 
stroke) also so that it may start at any point, and a fairly 
heavy drum is required. The consumption of steam with 
this tvpe is enormous, and compound engines with lower 
steam consumption are becoming more common, but these 
again have additional pistons and piston rods, ete., to get 
into motion and the’ complication of by-pass valves, 
admitting live steam to the low pressure cvlinders, to start 
the dead weight, further tends to lengthen the starting 
time. 

The limit to the speed at which the load may be ac- 
celerated is governed by the breaking strain of the winding 
rope, torsion stress of the shafts and teeth of the gear 
wheels, if any, and these should always be worked with 
a good factor of safety. 

It is also dangerous to raise men too quickly from the 
shaft bottom, since to do so may cause dislocation of the 
hips, and if the speed at the end of the wind is very exces- 
sive and the engines have to be pulled up quickly, the men 
are liable to lose their balance and even knocked against 
the top of the cage.—-Wiawam. 


COMPANIES' MEETINGS AND REPORTS. 


ENTERPRISE IN SOUTH AMERICA. 


A bulletin of the Compañia Alemana Transatlantica de 
Electricidad bears striking testimony to the development of 
the concern. It was founded in Berlin in January, 1898, and in 
April, 1899, the station at Reconquista and Paraguay was 
inaugurated. It consisted of two engines of 1,000 h.p. each 
and a battery of 8 boilers; in the streets there were 270,000 
metres of cable laid, covering a distance of 70,000 metres. At 
the end of April, 1899, the Company supplied current to 8,450 
incandescent 16 c.p. lamps or their equivalent. The capacity 
of the power houses in h.p. increased from 7,000 in 1900, to 
51,960 in 1908. The coal consumption last year totalled 132,253 
tons against 4,683; the number of 16 c.p. lamps connected, 
729,128 against 51.025 ; and h.p. connected equivalent to 
16 c.p. lamps, 524,509 against 15,783. In 1908 the tramears 
numbered 1,464 as compared with 145, while there were 2,132 
employees, being an increase of 847. 


MELBOURNE ELECTRIC SUPPLY. 


The Melbourne Electric Supply Co., Ltd., announces issue of 
£150,000 six per cent. Cumulative Preference Stock, in lieu 
of the Preference Shares of the Electric Lighting and Traction 
Co., of Australia, Ltd., 20,000 seven per cent. First Cumulative 
Preference Shares of £5 each, and a further issue of £100,000 
five per cent. First Mortgage Debenture. 


ISLE OF WIGHT CENTRAL RAILWAY. 


The meeting of the Isle of Wight Central Railway was held 
at the offices of the company, 11, Ironmonger-lane, E.C., Mr. 
P. Mortimer (the Chairman of the company) presiding. The 
Chairman said that the half year had been fairly satisfactory, 
considering the very wet weather they had in June, when the 
holiday traffic began in the island. The receipts were £89 less 
than in the corresponding half year, and the expenses were 
411 up. The result was £100 to their disadvantage on their 
own line, and they took £166 less for working the Freshwater 
line. They also brought in à smaller amount by £374, so that 
as the result of the half year they had £637 less to deal with. 
The present half year was quite hopeful so far, the traftics 
showing an increase of £266. They had a record Bank Holiday, 
when they took £1,280. The reduction of fares which they made 
in July promised to be quite successful. They had had two 
proposals to electrify the liue, but so far no definite offer, and 
he did not attach much importance to the negotiations. It 
would take half-a-million to buy up the line. They would give 
full consideration to any scheme which came before them. 


UNITED ELECTRIC CAR CO., LTD. 


The directors of the United Electric Car Company, Ltd., 
recommend a dividend for the year ended June of 25 per cent. 
on the Ordinary shares. 


SoutH METROPOLITAN ELECTRIC Licht AND Power Co.— 
The above Company announce that Warrants for Interim 
Dividends, payable the 31st inst. on the Company’s 7% Cumulative 
First Preference Shares and 600 Cumulative Second Preference 
Shares, for the half-year ended June 30, 1909, have been posted. 
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PERSON AL. 


Mr. James H. Shepherd, who has been manager of the Dundee, 
Broughty Ferry, and District Tramways since they were opened 
about four years ago, is leaving to take over the appointment 
of manager of the Dumfermline and District Tramways. Mr. 
Shepherd, who is a trained electrical engineer, belongs to a 
family well-known and respected in the Butterburn district 
of the city. 

We learn that the Governors of Faraday House, Southampton 
Row, London, W.C., have appointed Dr. Alexander Russell. 
M.A. (Cantab.), D. Sc. (Glasgow), M. I. E. E., Principal of the 
Institution, in succession to the late Mr. Hugh Erat Harrison. 
When Faraday House was started in 1890 Dr. Russell was offered. 
and accepted, the posts of Lecturer on Applied Mathematics 
and Head of the Physical Laboratory Department. Since his 
appointment he has written more than fifty papers on subjects 
connected with electrical engineering. He has also prepared an 
advance treatise an Alternating Currents, and contributed to 
the electrical Press. To electrical engineers, Dr. Russell's name 
is, perhaps, best known in connection with the grading of electric 
cables, a subject to which he has devoted a great deal of thought. 
He was the first to explain what was meant by the capacity 
of polycore cables, and in conjunction with Mr. G. F. C. Searle, 
F. R. S., devised an accurate detinition of the capacity between 
two cores. In 1901 he devised “ Russell's " test for measuring 
the insulation resistance of a network of mains. He has this year. 
in conjunction with Mr. Arthur Wright, been engaged with 
considerable success in perfecting methods for solving algebraical 
equations and doing other mathematical operations by electricity. 

Mr. Robert Rankin, B.Sc., A.G.T.C., late assistant to Professor 
Maclean, Glasgow Technical College, has been appointed elec- 
trical engineer to the Electric Co. of Manchester. 


THE MONTEREY FLOODS. 


The British Empire Trust Co. is advised by cable from 
Monterey that the damage done to the Company's property 
by the recent serious floods is not very serious. The San Lusito 
suburb across the river was cut off for 40 hours. The river 
covers several blocks of property on the other side of the bridges. 
The electric light lines in San Lusito have gone; also several 
poles on the city side. The damage to the plant is slight. The 
light service is continued with only few interruptions, during the 
day. The railway plant is reported to be Rall right.” but the 
service has been interrupted since the morning of the 28th. The 
water mains over the bridges have been washed away. No 
water has been had since Tuesday morning. 


CONTRACTS OPEN. 


HOME. 
Lrrpns.—Corporation.—One, two, or three years’ supply of 
paper insulated cables (£8,000 to £10,000 per annum). (Spec., 
£l ls., Manager, 1, Whitehall-road.) September 7. 


LEYLON (Essex).— Urban Council.---Public lighting lanterns 
with clock switches for incandescent electric lamps, for the 
Leyton Urban District Council. Specification, with schedule and 
form of tender attached, can be obtained by deposit of £1 ls. 
from Mr. F. Harman Lewis, electrical engineer to the Council 
Electric Light and Power Works, Cathall-road, Leytonstone, 
London, E. Duplicate copies of specification can be obtained by 
the deposit of 10s. Gd. for each copy. Sealed tenders, on the form 
attached to the specification, and enclosed in specially endorsed 
envelopes supplied with the form, must be delivered at the 
meeting of the Council to be held at the Town Hall, Leyton, on 
September 7, at 7 p.m. Deposits are returnable one month after 
the receipt of bona-fide tenders and return of specifications m 
respect of which deposits have been made. Sureties will be 
required. 


Loxpox, E. (Poplar).— Guardians. Annual supply of elec 
trical supplies. (Part., Clerk, 45, Upper North-street, Poplar, E.) 
September 8. 


ІТохрох, S. W. — London County Council. Tenders are 
invited for roadwork and platelaying for reconstruction of 
tramway in Highgate-hill. Length equivalent to about 1-4 mile 
of single track. The track rails, fastenings, the slot rails and 
conductor rails, and special work for the junctions, cross-overs. 
etc., will be provided by the Council, remaining metal work and 
other materials is included in the contract. Spec., Chief Engineer. 
County Hall, Spring-gardens, S.W. Dep., £5. September 7.— 
Also for the following :—(1) Manufacture, delivery, and erection 
in certain of the Council sub-stations of two 500 kw. and опе 
150 kw. motor generators; (2) manufacture, delivery and 
erection of high and low tension switchgear for Woolwich and 
other sub-stations ; (3) manufacture, delivery and erection at 
the Greenwich electricity generating station of steam, exhaust. 
feed and drain pipes, valves, water tanks, etc. Persons desinng 
to submit tenders may inspect drawings and obtain specifications 
bills of quantities, form of tender, and other particulars at the 
County Hall, Spring-gardens, S.W., upon payment to the 
Cashier of the Council of £2 for each section. This amount vil. 
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after the Council or ita Committee shall have come to a decision 
upon the tenders received, but not before, be returned to the 
tenderer, provided he shall have sent in a bona-fide tender and 
not have withdrawn the same, but in no case will the fee be 
returned unless a bona-fide tender is submitted. Full particulars 
of the work may be obtained on application at the County Hall 
before payment of fee for specification, etc. Rate of wages, ete., 
clause to be observed. Each tender is to be delivered at the 
County Hall in a sealed cover, addressed to the Clerk of the 
London County Council, Spring-gardens, S.W., and marked 
Tender for Motor Generators," “ Tender for High and Low 
Tension Switchgear,” Tender for Pipes, Valves, Water Tanks, 
etc.,“ as the case may be. September 21 (by 11 p. m.). 


OVERSEAS. 


Austria-Hunaary.—At the Town Hall, Magyarkanizca. To 
instal electricity. September 18.—At the Town Hall, Agram. 
To instal a central electric station. At an early date. 


BELGRADE.— Post and Telegraph Department. Telephone con- 
struction material. September 13. 


BnRaziL.— At the Municipal Offices, Corumba-Matto Grosso—- 
Instal the electric light, October 5. 


BRussELs.—At the offices of the Société Nationale des Chemins 
de Fer Vicinaux.—To supply the aerial electric equipment 
of the Anderlues-Lobbe section of the Carniéres-Thuin Light 
Railway. September 20. 


FRANKFORT-A-M.— Two electrically worked movable cranes of 
20 tons each and 12-260m. span ; one ditto five tons and 13-840m. 
span; two ditto hand or electrically worked, two-three tons 
and 7:195m. span each. Spec., 2s. 6d. (P.O.O.) Eisenbahndirec- 
tion Hohenzollernplatz 39. 


GERMANY.—At the District Offices, Merschweller.— To instal 
electricity. At an early date. 


New SovTH WALES.— At Petersham telephone exchange.— 
Supply, delivery, and erection of a branching metallic multiple 
magneto switchboard. November 10. 


NoRTH SYDNEY TELEPHONE ExcHawNaE.— For the supply, 
delivery and erection of a common battery switchboard at the 
Exchange, and also for the supply and delivery of apparatus 
for use on subscribers’ premises, in accordance with specification 
No. 266. Specifications, general conditions, plans, etc., may 
be seen at the General Post Offices, Sydney, Melbourne, Prisbane 
and Adelaide. The work must be tendered for in accordance 
with schedule, New South Wales, E.E. 144/08, and the shortest 
time in which the apparatus would be delivered, and the country 
of manufacture, must be stated. lenders must be endorsed 
“ Tenders for Switchboard and Apparatus, North Sydney,” and 
addressed to the Deputy Postmaster-General, Sydney, by 2.30 
p-m., January 12, 1910. A deposit, or receipt for deposit, must 
be enclosed with each tender, of 5 % on the amount thereof 
up to £1,000, and 23%, on the amount over that sum. Tender 
forms, specification, etc., may be obtained, and preliminary 
deposits paid, at the Commonwealth Offices in London, 72, 
Victoria-street, S.W. 


RESULTS OF TENDERS— Home. 


AxBRIDGE.— The Joint House Committee and Electric Light- 
ing Committee have accepted a tender of £23 15s. for repairs to 
the engines connected with the lighting plant. 


B&ELrAsT.— Messrs. Hadfield, of Birmingham, have secured 
the contract for tramway crossings. 


SALFORD.— The Guardians of the Salford Union have accepted 
the tender by the Hart*Accumulator Co., Ltd., for the renewal 
and maintenance of the storage battery of 110 cells installed 
at Culcheth Cottage Homes. 


Overseas. 


CuiNA.— An American telephone system is to be installed 
in Pekin. The contract has been secured by the Western Electric 
Co. of Chicago in competition with British, French, German, 
and other firms. Under the contract the equipment is to be 
completed early in February next. | 


BUSINESS NOTES. 


LIGHTING AND GENERAL—Home. 


Acton.— The Urban Council propose applying to the Local 
Government Board for sanction to borrow £2,200 for the purpose 
of furnishing electric light fittings at the new public offices. 


ALDERSHOT.—The Electrical Engineer has been requested 
to prepare estimates for an extension of the electric light mains 
down York-road. 


AMBLE.— The opinion of the ratepayers as to the advisability 
of adopting a scheme of electric lighting will be taken by ballot. 
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BeLrast.— The Police Sub-Committee has had under con- 
sideration the question of lighting several of the principal 
parts of the city by electricity. It was decided to recommend 
the principal committee toadopt this class of lighting for High- 
street and Castle-place, provided satisfactory terms can be 
arranged with the Tramways and Electricity Committee for 
the erection of lamps and the supply of current. To the Tram- 
way and Electricity Committee, the Tramways Manager (Mr. 
Nance) submitted a report on the suggested abolition of tram- 
way centre poles, in the interest of improved street tratħic 
regulations. This report was referred to the Electrical Engineer 
for his remarks. A sub-committee was appointed to make inquiry 
(1) as to the gain or loss from the tramways on such outlying 
sections as that from Knock-road to terminus; and (2) as to 
the probable gain or loss, without reference to the settlement 
of Mr. Harrison’s action against the Corporation, on the working 
of the proposed tramway to Holywood. 


BricHovsE.—At the Council meeting, Alderman Healy 
(chairman of the Gas and Electricity Committee) announced 
that they hoped to be able to supply electricity, which would 
be received in bulk from the Yorkshire Power Co., on 
September 1. - For lighting purposes the voltage would be 230 
and for power 460 volts. The price would be as at present, 
5d. per unit for lighting and from 4d. to 2d. for power. ‘They 
hoped if there was a largely-increased consumption to be able 
to reduce these prices at an early date. 


DanLiNGTON.— To the Board of Guardians, a Committee 
suggested that the lighting of the Workhouse Hospital should 
be improved by the introduction of incandescent burners. 
Councillor Crooks moved that the whole question of lighting 
the Workhouse by electricity should be considered, and he moved 
that the matter be referred back. He thought that if the institu- 
tion were to lead the way it would develop the use of electric 
lighting at Eastbourne. The Clerk said that if it was only to 
introduce electric light into the Hospital it would be a small 
matter, but if it were to be carried out throughout the Work- 
house it would be an expensive matter, especially in view of 
the fact that in many of the rooms very little artificial light 
was used. The amendment was lost, and the matter then dropped. 


DunLIN.— For purposes of the electric lighting undertaking 
the Corporation has taken up a loan of £18,650 from the Royal 
Liver Friendly Society of Liverpool. 


DuNDEE.—'l'he Public Health Committee have agreed to 
instal a system of electric lighting into King’s Cross Hospital 
at a cost of between £250 and £260. 


KETTERING.— An application by the Urban Council for sanction 
to borrow £2,000 for the purposes of the electricity undertaking ` 
has been the subject of a Local Government Board inquiry. 


MarEsTEG.— The Board of Guardians have under consideration 
the question of electrically lighting the cottage homes at a cost 
not exceeding £70. 


MipDLETON.—'lhe Heywood and Middleton Water Board 
has resloved to instal the electric light in the Middleton offices. 


NotrinqHaM.—The Electricity Committee of the City Council 
report that the rate of wages paid in the Electricity Depart- 
ment is a little less than 54d. per hour, and to increase it to 53d. 
would cost £96 4s. more. The additional cost at 6d. would be 
£355 17s. 6d. One day's rest in seven would cause very little, 
if any, additional expense. 


PortsMouTH.—The Corporation electrical undertaking con- 
tinues to make most encouraging progress. Although the demand 
upon the resources of the generating station for the purposes of 
public lighting has greatly increased, there has been nothing 
more remarkable in connection with the growth of the business 
of the undertaking than the ever-growing popularity of the light 
among private consumers. At the present time there are 4,380 
private consumers using 16 c.p. lamps or their equivalent, 
numbering something like 117,000, connected with the mains, 
and the total number of units sold by meter approximates two 
and three-quarter million, as compared with 135,556 units sold 
during the first year of the undertaking ; and the total number 
of units sold for all purposes, including public lighting and by 
contract, now aggregate 3,476,000. Since the opening of the 
generating station in Gunwharf-road in June, 1894, the under- 
taking has provided £12,000 out of surplus profits for the relief 
of the local rates. 


RENFREW.— The Clyde Valley Electric Power Co., are to 
lay electric cables from Rutherglen to Renfrew, via Cathcart, 
Newlands, Pollokshaws, Crookston, and Cardonald. 


STOURBRIDGE.— Electric light is to be placed within the reach 
of consumers resident in High-street, Coventry-street, Market- 
street, and New-road. The laying of the connections takes place 
this month and the time taken for this work should be about 
six weeks. The work is being done by the Midland Corporation 
Electric Supply Company. The Urban Council obtained the 
Electric Lighting Order several years ago, but did not put it 
into use, having meanwhile found a speculation in the gas under» 


taking, and the order was leased to the company. 
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WorRKINGTON.—It is reported that negotiations are in progress 
between the Electrical Co., Ltd., London, and West Cumberland 
Distribution Power Co. with the object of acquiring all the rights 
of the latter and erecting large electrical works, the site of which 
is that of the old North-Western works, on the north side of 
Workington. Mr. G. R. Beith is acting in the matter for the 
electrical company and Mr. J. Paterson, Workington, for the 
distribution company. 


Overseas. 


Britisn CoLUMBIA.—A new long distance line between Vic- 
toria and Cumberland has been opened by the British Columbia 
Telephone Co. Nanaimo was the farthest point north reached 
by the telephone system formerly. The new line adds another 
70 miles of wire, and gives communication with Parksville, 
Little Qualicum, and Union Bay. At the present time the com- 
pany is installing a branch exchange in Cumberland and in 
Courtenay. From this point it is proposed to extend the line 
up the Courtenay Valley and down to Comox Bay. 


BvENos AiRES.— The local authority is reported to be con- 
sidering a scheme for municipalising the telephone service. 
The Review of the River Plate, commenting on the proposal. 
says: We do not expect anything to come of it, and it will 
be best for the public if nothing does. The Buenos Aires muni- 
cipality has not shown itself an expert in any of the public 
services to-day under ita direction." The Public Works Committee 
of the Chamber of Deputies has reported favourably on the 
project of the Western Railway for the construction of a Tube " 
from the Once to the Port of Buenos Aires. 


CaLcvTTA.— The Calcutta Electric Supply Corporation, Ltd., 
announce that the number of units delivered to consumers 
during the five weeks ended July 30, 1909, were 904,731, com- 
pared with 724,011 units in the corresponding five weeks of 1908, 


CALIFORNIA.— Modern electrical pumps are to replace the old 
Cornish plunger pump, which has been working in the Empire 
mine for the last 40 years. As the mines of the district grow 
deeper, the Cornish pump will, it is stated, be eliminated, and 
replaced by the electric centrifugal pump. 


CoNSTANTINOPLE.— The Turkish Ministry of Public Works 
has appointed a Commission to make investigations with a 
view to the establishment of electric lighting and power works 
in Constantinople. The Ministry of War and the Municipality 
of Constantinople are also represented on this Commission. 
After estimates have been prepared an invitation will be publicly 
made to those interested to mike offers for the concession, 
which will be granted to the firm giving the best advantages, 


Costa RICA.— A report states that the Costa Rica Electric 
Light and Traction Co. have acquired rights for a 5,000 h.p. 
water-driven power station at El Brazil, and have commenced 
work. 


INDIA. — At an estimated cost of Rs. 45,000, the Oudh and 
Rohilkund State Railway are, it is reported, arranging to fit 
16 more upper class carriages, four-wheelers, with this pattern 
of electric lights and twin fans ; namely, 4 first-class, 8 composite 
first and second-class, and 4 second-class carriages. The North- 
Western State Railway also are fitting Stone's electric lights and 
fans to 14 more composite first and second-class carriages at a 
cost of about Rs. 41,000 as part of a larger scheme for so equipp- 
ing all passenger vehicles. At the end of last year the North- 
Western Railway had only 43 vehicles fitted for electric lighting, 
while 2,204 vehicles were fitted for gas lighting. The Oudh and 
Rohilkund State Railway had 13 vehicles fitted for electric light- 
ing, and 730 vehicles for gas lighting, while 144 vehicles were not 
fitted on either system. 


New YorK.— There is to be an improvement effected in the 
fire-alarm system in the city. For a great many years, according 
to the Times Engineering Supplement, New York City has had 
an inefficient flre-alarm system, and it is still centred in a 
building which is not fireproof. The Board of Estimate and 
Apportionment recently appropriated £20,000 for the preparation 
of plans for an entirely new and modern system, and probably 
£400,000 will be allowed for its installation. The central fire- 
alarm telegraph station will be located in a strictly fireproof 
building in some isolated place, possibly Central Park, and the 
telegraph and telephone wires will be laid in underground 
ducts or subways, and thoroughly protected at all points from 
disturbance by or damage from high voltage circuits. The alarm 
boxes themselves, which are now of such a type and so located 
that simultaneous alarms would conflict, will be of а non- 
interfering type and systematically disposed, so that there can 
be no confusion. When this new system is in operation there 
will be no need further for placing reliance on the public tele- 
phone service, as it was found expedient to do last winter, 
when an emergency duplicate telephone switchboard was in- 
stalled in one of the central exchanges so that, should the fire 
headquarters be destroyed, communication could still be ob- 
tained with the engine houses. 

ONTARIO.— The work of reconstructing the telephone system 
of the Temis Kanung and Northern Ontario Railway between 
North Bay and New Liskeard is now in progress. The new 


‘THE ELECTRICAL ENGINEER, SEPTEMBER 3, 1909. 


—ů — — — SA 


system will be equipped with all the most modern improvements., 
and will be designed to provide a convenient and efficient service 
to the mines and the settlers of the district. In the new depot at 
Cobalt an up-to-date switchboard will be installed to give a 
connection with the mines. The line will also be extended along 
the Kerr Lake branch to Kerr Lake Station, where a switch- 
board will be located. 


Russia.—-It is reported that the Slatons Works in the Ural 
District, which are the property of the Russian Crown, have 
obtained the right to use the process of a German company 
for electric steel plant, the furnace in question being on the 
induction principle. The electric plant will be supplied by the 
Siemens-Halske Co. The Slatons Works propose to further 
handle the produce of their electric steel works. 


SANTA FE.— Authority has been given the Mayor to invite 
tenders for the necessary plant for increasing the output of the 
electric light station. 


SOUTH AMERICA.—It has been decided to establish wireless 
telegraphy stations at Mogotes, Punta Delgada, Leones Island. 
Penguin, Monte Entrance, Cape Virgen, Rio Grande, Observatory 
at Ano Nuevo, San Pio Саре, and Port Halventon, and a land 
line from that place to Ushuaia. Each of the towers will be 40 m. 
high, and on top will have lamps of 300 c.p. 


— 


TRACTION—Home. 


ABERDEEN. — The question of the arbiter's award between the 
Suburban Tramways Co. and the Aberdeen Corporation has been 
discussed by the Electricity Committee. The position taken up 
by the Suburban Tramways Co. was that the reference to the 
arbiter was to fix the charge for the current at so much per 
Board of Trade unit supplied, whereas the arbiter fixed the price 
upon the maximum demand system, making a standing charge 
per annum of £900, and in addition to that a charge of $d. per 
unit supplied. This award the company holds to be ultra vires 
on the part of the arbiter, and they decline to abide by it. The 
position taken up by the Town Council is that, while they do 
not admit that the award is outside the reference, the Suburban 
Tramways Co.'s agent acquiesced in the finding of the arbiter, 
and was now barred from taking exception to it. A sub-com- 
mittee was appointed to investigate the facts with reference to 
the award before the committee should decide whether it should 
maintain its validity or otherwise. A report was submitted 
showing the flat rates for electricity which would produce a 
revenue similar to that now obtained for the past year. It was 
resolved to postpone the question until next meeting. The 
Suburban Tramways Committee, it is understood, den having 
acquiesced in the finding of the arbiter, and state that the 
protested against it whenever they were made acquainted. wit 
its terms. 


DuUNFERMLINE.— The construction of the Dunfermline and 
District Tramways is being pushed forward rapidly, and the 
towns to be tapped in the meantime from Dunfermline include 
Lochgelly, Cowdenbeath, and Kelty, while in the near future 
it is expected that the line will run from Dunfermline to the 
naval base, and that there will be forty or fifty miles of tram- 
ways. 

EpDINBURGH.—The Bill promoted by the Colinton Tramways 
Co. has been before the Examiner at the House of Commons. 
By the Bill power is taken to construct tramways in Colinton 
(Edinburgh) to be worked by electric traction. The capital of 
the company is to be £50,000, in £1 shares, and borrowing 
powers are taken up to one-third of the share capital actually 
issued. ‘The general orders were found to have been complied 
with and the Bill was allowed to proceed. 


HaLEsowEN.— The Board of Trade have recently confirmed 
the Halesowen Light Railways (Transfer, etc.,) Order, 1909, 
transferring to a Company the powers conferred upon the 
Rural Council of Halesowen by the Halesowen Light Railway 
Order, 1901, and by the Halesowen Light Railways (Exten- 
sions) Order, 1902, and amending those Orders. 


Preston (Lancashire).—The income in respect of the Corpora- 
tion tramways for the year ended March 31 last was practically 
the same as in 1908, £38,863 against £38,762. The expenditure, as 
Councillor Crompton (chairman) explained to the Tramways 
Committee, amounted to £23,495, against £22,961, an increase 
of £534 over last year, which was accounted for by £200 extra 
being paid in wages for motor men and conductors, and £300 for 
new cables put overhead to replace the underground cables, so 
that the expenditure also was practically the same as last year. 
To the reserve they placed £3,760, against £3,194, which was 
£565 more. The miles run totalled 924,009, against 906,360, an 
increase of 18,249, and the car earnings per mile were, therefore, 
slightly less—9-94d. against 10-13d. Since the trams commenced 
running they had run 4,042,913 miles, and the passengers carried 
numbered 37,587,311, equal to the inhabitants of Preston three 
times over. The receipts during that time had been £171,746, 
and out of this they had paid £55,127 in interest, and to sinking 
fund, and £58,319 in wages. The units generated for the year 
were 1,652,207, and the cost was 3634. per unit There were 


thirteen other municipal tramways owning their own generating 
station, and the average cost to these was 494d., so that Preston 
stood in the happy position of being 25°, less than this average. 
They had accumulated £16,862 to the reserve fund, but that did 
not include all that they had made or ought to have had. They 
had been paying an assessment of £1,000 à year more than they 
ought to have been paying, representing £4,000. They had 
repaid £4,343 of the old tramways debt, which was part of the 
legacy of £22,032 left them from the old trams, and they had 
paid out of revenue for top covers £1,750. They had also spent 
£400 on the alteration to Fishergate paving, and £400 to Corpora- 
tion-street paving, they had put in a new loop at the Workhouse 
at a cost of £220, and altogether they had expended £11,242, 
which might have been added to the reserve fund, and would 
have made the fund, in his opinion, very handsome indeed. 
Taken on the whole, they might conclude that the trams were 
worked not only satisfactorily, but so far had been a very 
marked success. 

SOUTHAMPTON — The abstract of the Tramways accounts 
for the year ended March 31 last shows that the traffic receipts 
amounted to £54,176, being an increase of £1,482 compared 
with the previous year. The total income was £56,204 against 
£54,628. Working expenses, including repairs, came to £37,062, 
being an advance of £1,704; power for traction and lighting 
cost £11,193 against £11,081; and repairs and maintenance 
and other expenses, £18,857 against £18,180. The gross profit 
for the year was £19,142, a decrease of £128. After allowing for 
loan and interest charges, the balance carried to appropriation 
account is £12,767, as compared with £13,089 in the preceding 

ear. The passengers carried numbered 10,118,959 against 
10,121,887. The capital expenditure defrayed out of revenue 
last vear amounted to £4,732, and the total capital expenditure 
undertaking now stands at £202,483. 

York.— Arrangements have been made by the Corporation 
with Messrs. Dick, Kerr, and Co., the contractors for the system 
of electric tramways, in York, to make a start with the new 
track at Fulford and work towards the city. Dringhouses will 
also be invaded by an army of workmen, almost at the same 
time, who will join forces with those working from the opposite 
directiou somewhere about the centre of the line of route. It 
is desired hy the City authorities to keep the old system of horse 
tramways running as long as possible, which is one reason why 
a commencement is being made at the extreme ends of the track, 
although it must necessarily follow that there will be a shortening 
of the existing route as the new track is being laid. Six months 
have been stipulated as the period for the completion of the 
contract. 


TRACTION—Overseas. 


Buenos AxRHES.— Official returns of the Tramway Companies 
show that in June there were 630 kilometres of electric tramway, 
and only 1 kilometre of horse tramway in the city. For the first 
six months of this year there were 135,918,298 passengers carried 
on the electric tramway, as compared with 123,646,681 for the 
corresponding period of 1908. The output (kilowatts) of the 
German Electric Light Co. for the half-year comprised the 
following, the figures in parentheses giving the totals for the 
corresponding period of 1908: Light, 14,401,767 (11,588,099) ; 
power, 5,731,920 (4,838,666) ; traction, 24,304,990 (22,611,604). 
The Rosario Tramways, with 160 kilometres of line, carried 
9,201,428 passengers during the half-year, as against 6,974,192 
in the corresponding оло] of last year. 

Buenos AxRES.— To the Municipality the Administrator- 
General of the Anglo-Argentine Tramway Co. has presented 
the outline of a scheme for the construction of underground 
tramways in Buenos Ayres. As a guarantee of the fulfilment 
of the obligations the company undertakes to enter into, the sum 
of $100,000 has been deposited in the Banco de la Nacion. 
The network of underground tramways which it is proposed 
to construct will extend over, or rather under, the whole of the 
city, and will connect Palermo, Retiro, Plaza de Mayo, Once de 
Setiembre, Parque Lezama, and Constitucion with each other. 
The Administrator-General of the Anglo-Argentine Tramway 
Co. undertakes to present the plans of thi& important wor 
within six months and to complete the construction within 
three years of signing the contract. The cost of the undertaking 
is estimated at $50,000,000 paper. 

FRANCE.— The first section to be completed of the great 
network of electric railways, which are to serve the whole region 
of the Pyrenees in the South of France, is the line from Ville- 
franche to Bourg-Madame. This undertaking, says a corres- 
pondent to the Times Engineering Supplement, will continue 
the railway from Perpignan to Prades and Villefranche into 
the Upper Valley of the Tet, and will link together the two lines 
which join France and Spain— namely, the line following the 
coast from Perpignan to Barcelona and the railway “between 
Ax and Ripoll the construction of which is being actively 
prosecuted. This latter line will unite Toulouse and Barcelona 
through the valleys of the Ariége and the Ségre. The new rail- 
way starts from Villefranche at an altitude of 1,407:5 ft. above 
datum and climbs by a very pictureque ascent to the summit 
of the Col de la Perche, at a height of 5,220 ft. The gradients 
throughout average 6 per cent. The line then descends by the 
Valley of the Ségre and reaches Bourg-Madame at an altitude 
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of 3,750 ft.; the total distance traversed being a little over 
34 miles. The railway is of the narrow gauge and the width 
of the formation is 13-8 ft. There are three composite trains 
daily in each direction, with a fixed speed of 12:4 miles per hour. 
These trains will consist of motor coaches and trailers, and each 
of them will accommodate about 300 passengers and carry 
80 tons of goods. Among the chief structural features of the 
undertaking are the viaduct of Fontpédrouse and the rigid 
suspension bridge over the Cassagne. Electric traction is pro- 
vided for by means of motor coaches, each one fitted with four 
motors of 50 h.p., two on each bogie. The motors are dealt with 
as multiple units on the Sprague system, and continuous current 
is employed for the supply at a tension of 800 to 850 volts, 
as is used on the Paris Metropolitan Railway and on the line 
from Paris to Juvisy. 'l'he central generating station is situated 
at La Cassagne, about the middle of the line. The hydraulic 
power for the centra) generating station is derived from the 
river Tet, each of the turbines being supplied by a pressure 
main 3,346 ft. Ihe railway, inclusive of the accessory works 
and the construction of the above reservtir, has cost £800,000. 

ITALY.— The Ministry of Public Works have issued a favour- 
able report in connection with the concession for the construction 
and working of an electric tramway from Trani to Corato. 
The plans were submitted by Signor Giuseppe Traversi last 
April. A favourable report has also been issued relative to a 
concession for the construction and working of an electric 
tramway from Badia to Ripoli and Grassina, in the province 
of Florence. 

NETHERLANDS.— According to the published terms of an agree- 
ment, dated 19th August, entered into between the Minister 
van Waterstaat and the Nederlandsche Buurtspoorweg-Maata- 
chappij, of Utrecht, whereby the latter are granted a concession 
to construct and work an electric railway from Utrecht to Zeist 
via Bilt. The work of construction must be completed within 
two yenrs from the date of the concession. 

NORTH CoBaLt.—The grading for the electric railway from 
Cobalt to Haileybury is nearing completion. The only delay 
now is that the Haileybury end, where, in deference to the re- 
presentations of many citizens, the proposed line has been 
slightly altered. 

Orrawa.— Notice has been given of the intention to apply to 
Parliament for a charter for the Rainy River Radial Railway Co., 
with power to build from the international boundary $o Fort 
Francis to the Lake of the Woods at the mouth of Big Grassie 
River, with branches to Long Sault Rapids, and with power for 
telephone, express, light, heat, and power business. 


PARLIAMENTARY. 
MINING RATES REVISION. 


Mr. Gladstone (Home Secretary), in reply to Mr. John Wilson 
(Lab., Mid-Durham), said: I have had under my consideration 
the report of the Chief Inspector and District Inspector on the 
West Stanley disaster, and other reports which have reached me 
from time to time in regard to the use of electricity in mines and 
the working of the special rules. Since the previous inquiry five 
years ago much further experience on the subject has been 
obtained, new points have arisen, and the special rules, the work- 
ing of which has been carefully watched by my Department, 
have shown themselves in need of amendment on & number of 
pointe. I propose, therefore, to appoint a small expert Com- 
mittee to revise the rules in the light of the experience which 
has now been gained of their working. 

Mr. Gladstone added that a thorough enquiry would be made 
into the use of electricity in mines, and ita relation to explosives 


WIRELESS TELEGRAPHY. 

Mr. Seddon (Lancashire, S. W., Newton, Lab.) asked the 
President of the Board of Trade whether, in view of the national 
concern for news of the steamship Waratah, he could promise 
an inquiry into the various systems of wireless telegra hv with 
a view to making an installation compulsory on all vessels 
carrying passengers, and at British and Colonial ports. 

Mr. Churchill said: The question of the installation of wire- 
less telegraphy apparatus on passenger ships has been, and will 
continue to be, very carefully watched by the Board of Trade, 
but I do not think any useful purpose would be served by a 
special inquiry at the present moment. 


ADMIRALTY AND SUBMARINE CONSTRUCTION. 

. Macnamara, replying to Mr. Middlemore, said that Messrs. 
Vickers Sons & Maxim, Ltd., had not a monopoly in submarine 
construction. The Admiralty did consider designs and sugges- 
tions put forward by other firms. 

COST OF A WIRELESS” STATION. 

The Postmaster-General stated, in reply to Mr. Will Crooks, 
that the capital cost of the Post Office wireless telegraph station 
at Bolt Head has been about £2,000, and its annual cost, 
including allowances for interest and depreciation, is estimated 
at about £750. The work of the station hitherto has been 
chiefly experimental, and in connection with the arrangements 
for giving effect to the International Radio-telegraphic Con- 
vention. A considerable number of ships report their position to 
Bolt Head in passing, but happily no messages have had to be 
received from ships in distress. 
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PATENTS. 
Magneto-Ignition Devices. 


24403.— 1908. W. MULHOLLAND, Belfast. The improvements 


consist in providing means for mechanically advancing and 
retarding the ignition whilst retaining the maximum spark 
in all positions whether fully advanced or fully retarded, 
thus rendering magneto-ignition equal in flexibility or 
adaptability to accumulator or battery ignition. Fig. 1 is 
a side view, and Fig. 2 a sectional plan on line A, B, Fig. 1. 
Fig. 3 is a sectional end view taken on the line C, D, Fig. 2, 
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| is made with a short volute or helical slot m, and the 
ollow countershaft d is also made with a slot n parallel 
to its axis so that the pin. / fitted on the shaft Ё projects 
through the longitudinal slot n in the hollow countershaft 
into the slot m in the boss of the driving pinion. The pro- 
jecting end of the shaft k has fitted to it an end piece o 
to which one arm of a bell crank lever g is secured. In order 
to allow of freedom of movement, this end piece may be 
rovided with a ball bearing p. The bell crank lever 4 is 
ulerumed at r to the base b carrying the magnets a. en 
the advancing and retarding lever в is raised or depressed 
the shaft k is actuated either in one direction or the other, 
and in this longitudinal movement the projecting pin moves 
freely along the slot in the hollow countershaft, but as the 
pin also projects into the slot m in the sleeve of the driving 
pinion, and as this latter is capable of a certain amount 
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. and Fig. 4 is a detail view. The magnets a are mounted 
on a base b as usual, and fitted to the base is a hollow 
bracket c, which has a hollow countershaft d slightly 
tapered and screwed at one end for the reception of a 
toothed wheel e which gears with a corresponding wheel f 
fitted on the armature spindle g. This wheel e may be 
secured on the end of the countershaft d by means of a 
jam nut h. The hollow countershaft d is provided with a 
collar + about midway of its length, and fitted loosely on 
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the exterior of the hollow countershaft is a driving pinion 
j actuated from the usual half speed shaft. The driving 
pinion 7 is made with a boss j1 which extends along the 
exterior of the hollow countershaft, so that its end bears 
against the collar. Fitted in the hollow countershaft d, 
and extending a short distance beyond one end, is another 
shaft k which is capable of being moved backwards and 
forwards longitudinally, and is provided with a pin J which 
projecte at right angles. The boss j} of the driving pinion 
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of rotary movement on the hollow countershaft, its move- 
I ent can be either advanced or retarded in accordance 
with the direction of movement of the longitudinally 
moving shaft k. As the driving pinion is directly connected 
to the armature of the magneto, it will be obvious that 
when the movement of the pinion is advanced or retarded 
the armature is similarly advanced or retarded. By ad- 
vancing or retarding the movement of the driving pinion 
and the armature of the magneto in the manner described 
through the medium of the lever, bell crank lever, and 
longitudinally moving shaft, the ignition can be either 
advanced or retarded mechanically as may be desired, 
whilst the maximum spark is retained. The improvements 
are specially applicable to magnetos such as are used on 


motor cycles where space is limited lengthwise, and as the 


mechanism is all enclosed the apparatus is practically 
rendered dust-proof. 


Time Relay for Electric Currents. 


8570.— 1909. D. Tımar & R. ZIEGLER, Berlin. Safety fuses are 


allowable in low tension installations, but in high tension 
installations it is better to use special cutting-out switches, 
which only come into action when a definite excess of the 
current beyond the normal is reached. In this case their 
current circuit is interrupted in a time which is so much 
shortér the greater the unexpected increase of strength or 
excess of current is bevond the fixed upper limit permissible 
in the normal working, so that the product of the strength 
of the current multiplied by the time remains nearly con- 
stant. Fig. 1 shows a time relay of this description in 
vertical section, and Fig. 2 is a diagram of the main 
switch and the relay current circuit and the relay current 
circuit connected to it. The contact vessel 1 is rigidly 
connected with the armature 2 and with the two contact 
pieces 3 and 4. With an excess current the armature 2 is 
drawn down by the action of the solenoid 5 excited by the 
current, and is dipped into the mercury 6 in the fixed vessel 
7. If the contact pieces 3 and 4 are insulated, it is indifferent 
whether the vessels I and 7 are made of insulating material 
or not. The mercury now flows slowly in through the opening 
8 in the bottom of the vessel 1 and closes, after the pre- 
determined time, the contacts 3 and 4, so that the releasing 
circuit 12 is likewise closed. The stronger the excess current 


15130.— 1908. 


THE ELECTRICAL ENGINEER, SEPTEMBER 3. 1900. 321 


so much deeper is the contact vessel immersed in the | 


mercury, and so much higher rises the mercury in the 
narrow space 9 between the two vessels, and so much more 
does the difference of pressure increase and the consequent 
inflow of the mercury. By this very simple arrangement 
the depenZence of the releasing time upon the varying 
strength of the excess current is secured. The air pressed 
by the entering mercury can escape through a narrow 
channel in the iron core 2, which is furnished with a regulat- 
ing screw 11. The adjustment of current and time is in 
this case very easy to effect. For this purpose there come 
into consideration the tension of the spring 10, the position 
of the iron core in the solenoid, the distance of the contact 
pieces from the inflow opening 8 for mercury, the arrange- 
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ment and the sizes of the various parts all of which can 
obviously be made regulatable by known devices. The air 
screw 11 can also be used as a regulating means. On stopping 
the excess current the armature is raised by the spring 10 
and the mercury flows slowly back. When a special source 
of current is used for the releasing circuit injurious sparking 
occurs at the backward flow of the mercury from the 
contact pieces. In order to avoid this, the releasing switch 
may be so arranged that immediately the main switch 13, 
Fig. 2, interrupts the main conductor 14, a contact 15 
belonging to the releasing circuit is broken. This contact 
can, in consequence of its position, be made large enough 
to resist sparking for a considerable period. In this way 
the releasing circuit becomes free of current before the 
opening of the mercury contact, and the contact pieces 
and the mercury remain protected from injury. 


Electric Motor Generator Sets for Supplying Arc Lamps to be 


Used as Searchlights. 
ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. The invention consists in so connecting the field 
windings that instead of the motor and generator each 
having series windings as hitherto, the second winding of 


according to the number of turns of wire per inch length 
coil to be wound. Guiding nuts are also provided and 
mounted on spindles, whereby the wire to be wound is 
guided in a position always at right angles to the reel in 
its movement to and fro in winding. 


Magnetic Separators. 


15646.— 1908. Е. OsTERLE, Indiana, U.S.A. The electro- 


magnet comprises an upper pot magnet consisting of an 
outer bell-shaped member and an inner core with a magnet- 
ising coil placed between the core and the outer member. 
The outer member is cylindrical for the greater part of 
its length, but at the lower portion it is of increased diameter 
to form the poles, and this larger portion does not form a 
complete circle, but is cut away so that two pole pieces 
are formed. A lower member is also provided, shaped 
somewhat similarly to the upper member, but quite short, 
its function being to partially complete the magnetic 
circuit, and not to hold the magnetising coil. 


Electric Furnaces for Treating Ores. 


15645.— 1908. E. OsTERLE, Indiana, U.S.A. The furnace has 


an annular chamber provided with water-jacketed walls. 
In this chamber the finely divided ore is placed, and heated 
gas entering through inlets in the upper part of the chamber 
is caused to pass through the ore and to issue from under 
a circular lip formed by the under edge of the chamber 
wall thus finally acting on the ore just as it enters the 
pool of molten lead at the bottom of the furnace. 


Supports for Contact Ploughs. 


16305.—1908. J. G. BRILL Co., Philadelphia. A support is 


provided for contact ploughs or electric current collectors 
for electric railways that will properly support the plough 
in any desired position without interfering with the brake 
or motor mechanism. 


Arc Control Mechanism for Searchlights. 


16722.—1908. BRITISH THoMsoN-WovsTON Co. Lrp. Are 


control mechanism for projectors is usually provided with 
an automatic feeding device which keeps an even gap 
between the electrodes to compensate for the loss of carbon 
while burning. According to the patentees, this mechanism 
is unable to move the electrodes through varying small 
amounts in order to increase or decrease the gap to com- 
pensate for arc changes. In large projectors, especially 
when thick carbons are used, the arc current and volts 
vary with the crater formation and carbon texture, causing 
either a sudden decrease or increase in the arc drop. ln 
order to maintain even illumination it is, therefore, desirable 
automatically to increase or decrease the arc length. The 
inventors provide an automatic device of this nature. A 
driving mechanism moves one or both electrodes, and is 
controlled by a pilot device which determines both the 
direction and extent of movement required to keep the 
arc length constant. "This pilot device may take the form 
of an electro-magnet, and is made responsive to potential 
between the electrodes by being connected in parallel with 
them, and controls the Saving mechanism in any suitable 
way. 
Shade Carrier for Lamps. 


19705.—1908. J. NELSON & Drake & GonHaM, LTD., West- 


minster. The object is to support and clip electric lamp 
shades so that they can be readily removed for cleaning and 
at the same time be secure against accidental displacement. 
Two or more bayonet slots are cut in the barrel of the lamp. 
holder similar to those already cut for the support of the 
lamp. A tube with pins fitting the slots is passed outside 
the barrel of the lamp holder, and the end of the tube is 
turned up to retain a spiral spring. The shade is slipped 
over the barrel of the lamp holder in the usual way, the 
spiral spring is placed on the outside of the separate tube, 
and the two are slipped over the barrel from the inside 
of the tube and pressed up until the pins engage with the 
slots. 
Induction Coils and Transformers. 


19886. 1908. H. F. Brace, Hemel Hempstead. The improve- 


ment in induction coils and transformers having a hollow 
chamber within the insulated soft iron core section of the 
primary winding consists in the arrangement of the insulated 
sections of the core in the space between radiating pro- 
jections of insulating material and also in the method of 
insulating the core scetions from each other and from the 
disc. 


4 motor 5 from the armature of the a Converting Petrol Omnibus Chassis into Eiectric Vehicles. 
and connected in series therewith. The second winding o 20210.—1908. This is a method of converting into electric or 


the generator is connected in parallel with its armature. petrol-electric vehicles existing omnibus chassis in which 
Machine for Winding Coils of Wire for Electrical Furposes. the final drive is by means of sprockets and chains from 
15053.— 1908. А. E. WiLbERsPIN X E. S. Hovan, London. a differential gear fixed at right angles to the frame. The 


The wire is maintained in winding at right angles to the 
reel on which it is wound, so that the wire travels in that 
position to and fro, corresponding to the speed of winding. 
The machine is operated by positive gear, and change 


wheels are introduced for the purpose of varying the speed | 


invention consists in the application of an electric motor 
fixed across the frame of the chassis at the rear of the 
main axle and with its shaft parallel to the side frames. 
The differential shaft carrying the chain wheels on its 
extremity with its bevel gear is reversed in its position 
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on the chassis shaft so that the cardan shaft is carried to- 
wards the back of the vehicle instead. of towards the front. 
The electric motor then drives the small bevel wheel 
of the differential direct by means of a horizontal cardan 
shaft, parallel to the side frame of the vehicle. In 
vehicles originally driven by a petrol engine the 
engine and gear box are removed and the battery is 
slung under the frame in the ordinary way. In this way 
the electrie motor is fixed in a very convenient position 
on the chassis, enabling the battery to be suspended from 
the frame as near to the back wheels as possible, part of the 
weight of the battery being balanced by the electric motor 
on the opposite side of the axle, thus keeping the weight 
on the steering wheels down to à minimum. 


Electrodes for Accumulators. 

21004.— 1908. Nya ACKUMULATOR AKT. JENGER, Smaland, 
Sweden. This electrode for accumulators using an alkaline 
electrolyte consists of porous graphite made from carbon 
by heating it. Into the pores of this an clectro-active 
substance insoluble. or nearly insoluble, in the electrolyte 
is deposited. "The thin plate of porous graphite is saturated 
with a solution of chloride of niekel erystals in alcohol. 
The alcohol is driven off by heat. and the operation ix 
repeated until a suflicient. quantity of chloride of nickel 
has been introduced into the pores. 


Incandescent Flectric Lamps. 

3807.— 1909. E. Boum, London. "The top ot the bulb of this 
lamp is opal, the sides crystal, and the bottom opal. The 
light is thus reflected from the top to the bottom and from 
the bottom back to the top. At the same time the light 
from the sides of the tilament is thrown out at the erystal 
sides horizontally and in other directions from the top and 
bottom of the globe. The top opal is very deep in shade 
and the bottom very transparent: this gives a softer and 
more diffused light from the points of the bends of the 
metal filaments. 

Trolley-Frogs. 

7795. 1909. F. J. VENNiNG, Pittsburgh. A wearing. plate 
that can be easily and quickly attached to the frog is pro- 
vided to increase its life and an attachment that will receive 
the wear and tear of the trolley wheel. 


Transformers for Operating Vapour Electric Apparatus. 

7630, 1909. F. Cox RD. Swissvale Station. U.S. A. These 
transformers Comprise primary windings, secondary windings 
and windings common to both circuits so arranged on the 
core that the portion of the primary winding not common 
to the secondary circuit, has magnetic leakage paths whieh 
influence the magnetic leakage paths of the other portions 
of the transformer windings, 


Life Guards for Electrie Cars. 

3280.— 1909. H. W. JonNso & W. STEELE- Brown, London. 
This improved guard not only has its back end curved 
upwards to prevent fallen objects getting over the rear.“ 
but is also curved in above to prevent injury to the fallen 
person by being thrown upwards, The guard has special 
actuating mechanism whereby the required seoop-lke 
action is given. An electro magnet holds the guard in 
position. 


INSTITUTION OF MINING ELECTRICAL 
ENGINEERS. 

At a Council meeting of the Institution of Mining Electrical 
Engineers, held at the Roval Victoria. Hotel, Sheffield, 
the following Branch Presidents and representatives were 
present :— Messrs. R. Hood Нашле (South. of England), 
Sidney F. Walker (South Wales), H. W. Clothier, А. M. C. 
Field, H. J. Fisher (North of England). Arthur Hall 
(Warwickshire and Staffordshire), J. X. Bosher (North 
Wales), J. Kirkby and F. Cusworth (Derbyshire and 
Notts.), P. D. Coates and J. H. C. Brooking) Lanes.), 
R. J. Frost (Rotherham), and others, the President of 
the Institution (Mr Wiliam Maurice) being in the chair, 
A report was, presented by the Hon. Secretary (Mr. J. G. 
Wiliams, 3, Moresby Park, Whitehaven), showing that 
the membership had now reached 300, with a prospective 
immediate increase to 400 by the addition of candidates 
who had not vet been formally elected. 

The Draft Memorandum and Articles of Association 
were submitted and provisionally approved. 

It was resolved to create a Diploma Class of Membership, 
to which candidates could ouly obtain admission by ex- 
amination, after having had an approved term of practical, 
experience in charge of electrical plant in mines. It was 
further arranged that entrance fees should be payable 
bv members of all classes who join after the incorporation 
of the Institution. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial. — 


Amount. 
Name. paid. Last price. 
4 £ 
Alliance Electrical Co., 5 p.c. Cum. Pref., Nos. 1-70,000 l. 11 
/ d. 8 Es 4-1 
Aron Electr’ty Meter, 6 p.c. Cum. Pref. Sh's, 1-125,000 1. 2- 
-— Ordinarv, Nos. 1-125000,,,.................. | * id 
British Aluminium Co., Ordinary, 1-40,000 ͥ ᷑ B. os d 
— — $ p.e. Cum. Pref., 1-40. анаа. р. 1111 
—— "A pe. Cum. Pref, 1-200000 . 6. 31-3i 
- 4 p.c. Funding Certiticates, 1-20,000 ............ 5. 24-3} 
—— 5 p.e. Ist Mort. Deb. Stock, Ке... 100 ,. 73-78 
—- 5 P. c. Loch Leven Deb. (Rego, Red., 1-3.00% ... . 100 . 95-9 
British: Insulated and Helsby Cables, Ord. 1-100,000 .. D cpu 74i 
——- ö pe. Cum, Pret, ih, наара Н 5 61-6} 
——- 41 p.. Mortgage Debentures „.................. 100 .. 103-106 
British) Thomson-HLouston Co., 41 p.c. Ist Mort. Deb. 
/ tac m ad AIO A RESORT 100 .. 89-94 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 
r 3 . . 3/16.7/16 
p.c. Mortgage Debenture Staccggaa—— eee 100 .. 38-42 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 d zs 0-} 
ecce NOW AO Ez O r eee RE E Жу 0-{ 
—— 4 p.c. Ist Debenture Stock oo... cee ee eee .. 100 .. 41-46 xd 
——- 4} poe. 2nd Debeuture Stoccͤ˙hgg cc eee ee ee ee ee 100 .. 27-31 
Callender's Cable, Debentures ...................... 100 .. 1044-1064 
lll 5... 101107 
eee F € 5. 54-5f 
Consolidated Electrical Coy Ordinary, 1-110,000. ...... 1. i} 
Cromp on and Co, Noa, 1-85,000, 0.00... 00.0. cee eee 3. 1-11 
5 p.c. lat Mort. Reg. Debs., Nos. 1-900 of £100, 
and 901-11, 100 of £50, Red. .................... — .. 90-93 
Dick, Kerr, and Co., Ordinary, 1,260,000. ......... cx 1.. 1415/16 
—-- 6 p.c. Cuin. Pref., 1-305,000. 0 Wd aar iet SUR Lus 14-13 
—— 4} p.e. Debenture Stock. ...................... 100 .. 100-103 
Edison and Swan United, A Shares, 1-80,261 ..... zo Зас - 
“ A Shares, 01-017,139 .... 5 1-1} 
—— 4 p.c. Deb. Stock, Red U... N 100 .. 84-87 
— 5 p.e. Ihenture22SSSsSsss . 100 .. 68-73 
Electric Construction, Nos. 1 to 112,100. ,......... X 2. 7516-1 
— 7 p.c. Cumulative ref uS 2 .. 13,10-1 7/16 
+ p.e. Perp. Ist Mort. Debͤp(wnnnnn 4c 100 .. 65-69 
Ferranti, Ling t, 1. 5 p.e. 1st Mort. Deb. Stock, Red. . 100 .. 71-7 
General Electi “npany (1900) 5 p.c. Cum. Pref. .... 10 .. 74-8} 
—— 4 pe. Ist v Deb. Stock ........... (exis cae ROO es 85-88 
W. T. Henley s 2... гара Works, Ordinary... .. — 5 . 124-13 
——- 4} pe. Preference... . soa Beers Reo e EE AGES, ока 5-54 
—— 4} p.c. Debentures ........................ . 100 .. 105}-107 
India Rubber, Gutta Percha, and Telegraph Works ... 10.. 141-15] 
--—-- 4 pe. Debentures а... 100 .. 100-102 
National Electric Construction Co., 1-170,000 ........ | 1-1 
Telegraph Construction and Maintenance ........... go SS 341-36 
—0-— 4 pe. Bonda ............................ e... 100,, 100-102 
White, J.G., and Co., 6 p.c. Cum. Pref., 1-15,000 ..... 10 . 93-10} 
Electric Lighting and Supply.— 
А Amount 
Name. paid. Laat price. 
£ 
Adelaide Electrie Supply Co., 6 p.c. Cum. Pref., 1-10,000 5 47-5 
sournemouth and Poole, Ordinary .................. 10. abad 
41 p.c. €um. Pref., 7.501-15,00uƷVUZll ... 10 . 9)-10 
— 6 p.c. Cum. Second Pref., 15,001-22,500 ......... 10 .. 10-101 
--— 4} p.e. Debenture Stock, Red———U ll 100 .. 99-103 xd 
Bromley (Kent) Electric Light and Power Co.. D. un 41-41 
4} p.c. Ist Debenture Stock, Red. ............ ,. 100 .. 93-06 
Brompton and Kensington, Ordinary g Dus 163 
— enn 5 7 
Caleutta Electric Supply Corp., Ord., Nos. 1-100, 000 5... 6-6 
Cambridge Electric Supply Company, £10 Ord. ....... 8 4% 124-134 
Canadian General Electric Co., Common Shares ....... $100 .. 129-127 
—— 7 p.c. €um. Pref. Stock I . ꝗ 4100 . 1153-123] 
Central Eleetrie Supply, 4 p.c. Guar. Deb. Stock ...... 100 .. 97-100 
Charing Cross, West End, & City Electric Supply, Ord., 
Sh Soe еа БА IG ee ЖА Б... 4-4} 
—— 4} p.c. Cum.. Pref., 1-800000 ᷣUP Pl. D ua 41-41 
— — 4 p.c. Debenture Stock, Red PP 100 .. 96-99 
—— City Undertaking,” 44 p.c. Cum. Pref., 1-80,000. Be au 34-4} 
Chelsea Electricity Supply oo... Uw 5 31-4 
"-— AU uc M жж. n асое . 100 .. 100-103 xd 
City of London, Огйпзгу............. l . 10.. 101-104 
—— 6 p.c. Cumulative Pre.UUU . кише. UT у» 111121 
—— 5 p.e. Debenture Stock. ...................... 100 .. 121-124 
44 p.c. 2nd Deb. Stk., Red UU :t 100 .. 106-103 
Cordoba Light and Power Co., Ist Mt. Stl. 5 p.c. Bds., 
П , ³ĩð2Ä ͤ K cetera О . 100 90-92 
County of Durham Electrical Power Distribution Co., | 
Ordinary, 10,001-50,000 22... Chae e reed 5 21-31 
— 5 p.c. Preference, 1-50, 0h ͥͥͥͥͥuhͥ ed 5 3-3} 
County of London Elec. Supply, Ordinary ........... 10 .. 14-84 
sebo (Qui. Preh uses o уш. ж.ж е кые ж жа 10 .. 104-11 
—— 4} p.e. Debentures Prov. Certs. Al pd., Rd. .... 100 .. 101-107 
44 p.c. 2nd Debentures Prov. Certs. ............ 100 .. 152-103 
Eamundson's Electricity Corporation, Ord., 1-80,000 .. 5 15716 
— 6 p.e. Cum., re wand eed aed cade d А 5 ti 
4} p.e. First Mort. De 100 .. 58-61 
Electrical Development Co. of Ontario, 5 p.c. 1st Mort. 
3U-vear Gold Bonds, 10,751-15,750.............. — .. 86-88 
Electric Supply Co. of Victoria, 5 p.c. Ist Mt. Deb. 
MOCK TCOd A e Paci arses AN ia Parc SR a КРГЕ 100 91-94 
Folkestone Electric Supply, Ord., Nos. 1-10,000 ...... . 44-54 
5 p.c. Cum. Pref., Noa. 1-10,000°................ By. 5-54 
4} p.c. First Deb. Stock, Red. ——— .. 100 .. 97.100 
Hove Electric Lighting, Ord., 1-15,000 . . „ 5. 71-74 
Indian Electric Supply and Traction Co., 6 p.c. Con- B 
struction Deb. Stork, Ңефй...................... 5 14-2 
Isle ot Wight Elec, Lt. and Pwr., 4} p.c. Db. Stk., Red... 100 a 74-79 
Kalgoorlie Electric Power and Lighting, 6 p.c. Cum. s 
PESE T Loo UU ipio v 1 2-27 /32 
Kensington and Knightsbridge Elec. Lt., Ord., 1-21,000. 5 61-61 


kensington and Kuightsbridge aud Notting Hill, 4 p.c. 
Debenture Stock, Red . 4. 50314 — . . 100 


T 95-98 


Amount Amount 
Name. paid. Last price. Name. paid. Last price. 
£ £ £ £ 
London Electric Ordinary .............. SEM PE etes dus 11-21 London United Trys (1901) 5 p c. Cum. Pref. ....... . 10.. 21.21 
e ff! E o 5-51 —— 4 p.c. lst Mt. Db. Stock, Кей. ................. 100 .. 67-70 

4p.c. st Mortgage Debenture Stock, Red. ...... 100 .. 93-97 Madras Elec. Trams. (1904) 5 p.c. Deb. Stk., Red. ..... 100 .. 93-943 
Madras Electric Supply Corporation 5 p.c. Construction Manila Elec. R.R. & Ltg. Corp., 5 p.c. Ist Lien & Coll. 

Deb. Stock, Red. (Prov. Сегіз.), all paid.......... 100 .. 76-80 Tr. Sinkg. Fund Gold Bonds of 1953, Red., 1-4,635. $1,000 . 95-97 
Metropolitan Ordinary, 100,001-300,000.............. D us 41-46 Manx Elec. Railway Co., 5} p.c. Cum. Pref., 301-21,035 
— — 4} p.c. Firat Mortgage Debenture Stock ......... 100 .. 105-108 and 438-25,000 а а за t us dau Qu Dosa 44-5 
— 4} p.e. Cuin. Pre. AR SUR tk m 8 41-5 4} p.c. Ist Mort. Deb. Stock, Red. .............. 100 .. 86-91 
— — 3} p.c. Mortgage Debenture, Red. .............. 100 . 834-84 Metropolitan Elec. Trams., Defd., 1,000,001-1,314,018 . 1]... 1/32-5;32 
Mexican Electric Light Co., 5 p.c. lst Mort. Gold Вах. 9 p.c. Cum. Pref., 500, 001-1 „000, 000............. l .. 11/16-13/10 

1-935, C 1-1,000 ($100) D 1-3,000 ($500) M 1-4,400 4} p.c. Deb. Stock, Red CCC 100 .. 95-97 

($1;000) o see уон эл e wee — .. 83-85 p.c. 75 Mexico Trams. Co., Gen. Cons. Ist Mort. 50-year 5 p.c. 

($500), 4,001-14,000($1.000)................... — oa 88-1894 Gee, TT SES GEE ERTS = 06-97} 
Midland Electric Power Dis., 43 p.c. 1st Mort. Deb..... — .. 04-97 Milwaukee Electric Rail and Light, 5 p.c. 30-yr. Con. 
Newcastle-upon-Tyne Electric Supply, Ord., 1-87,500. . ; 44-44 Mort. Bonds (1926) 1-5,500 and 7,001-8,000. ... $1,000 .. 103-103 

do. 87,501-137,500 (issued at £1 prem.). All paid Montreal Street Rail, 4) p.c. Sterling Deb., 601-2,000 

(Prov. Certa.) pP 5. 41-51 77JJ%”Xr!.. uke КУК КЕТТ 100 .. 102-104 

по» 5 ap ‚с. Pref., 1-87,500 (Prov. Certa.) ......... 2. 43-5 New General Traction, 6 p.c. Cum. Pref., 1-10,000 and 

ref., 87, 501- 137, 500 (Prov. Certs.) ........ 4. 43-5} / ⅛· E DERE x 5 11 
Notting Hil Electric 1, ighting CCC 10. 11-12 Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 .. 1001-103] 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5. 6-61 Potteries Electrics Traction, Ordinary, 1-245,000 ...... 1" i 

4 p.c. Debenture Stock ....................... 100 . 05-98 5 p.c. Cum. Pref., 300,001-545,000 e 1... M 
River Plate Elec. Co., Ord., 1-119,887 & 120,501-120,507 1. . 15°16-1 7/16 —— 4) p.c. Debenture Stock gi. 100 . SOND 

6 p.c. Non- Cum. Pref., 1- 100, ООО eres ee ужа. Я 1.. 11/32-1 3/32 Provincial Tramways Co., Ordinary, 1-24,912 ........ 10 4-4} 
—— b p.c. Debenture Stock, Red TT 100 . 102-103) 6 p.c. Cum. Pref., 1-10.00• h ͥ( —;— —ͤç )˙P!V]— M H ee ee „ -TO s 91-10] 
кошпо Electric Co., 6 p.c. Cum. Pref., 1. 20,000 ...... 5... 54.51 Rangoon Elec. Tramway and Supply Co., 6 p.c. Cum. 

„e. Cum. 2nd Pref., 1-15, 00 5... 51-6 Pret. В hh ae Ue EOS ык RUE OM 5... 53-53 
Royal Zlectrical Company of Montreal, 4} p.c. First —— 4} p.c. 1st Mort. Deb. Stock, Red— 100 . 90-101 

Shares Mortgage Debentures ................... 100 .. 102-104 San Paulo Tramway, Light, and Power Co $100 .. 146-184 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. lat Mt. Bde. — 105-106 — — 5 p.c. Ist Mort Deb, Red. (1929) 1-12,000 . ...... $500 .. 101-103 
Smithfleld Markets Electric Supply, Ord., 1-12,000 . 5.. 9/16-13/16 South Metropolitan Electric Tramways and Lighting Co. 

South London, Ordinary ................. cee eee ‚ 4... 243 6 p.c. Cum. Pref., 19,571-169,570, Prov. Certs. .... l.. 14 
South Metropolitan Electric Light and Power, Ord. 1.. 5/16-9/16 — 4 p.c. Deb. Stock, Red. (1940) ................. 100 .. 70-74 

7 p.c. Cum. Pref. .......... ОТООР —— аа 1 111 Sunderland District Electric Tramways, 5 p.c. 1st Mort. 

—— 4} p.c. lst Mort. De 100 102-105 Debs., Reds „% ohr, а n 100 .. 81-85 
St. James's and Pall Mall, Ordinary, 101-20,080 ...... 5 84-9 Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5. 1-i 
—— 7 p.c. Pref. ...... E e PA scr eade АРИР —— e 5 7-7} 6 p.c. Cum. Pref., 1-46,261 ........... UN 5 11-21 

Se hee Debo poet ee nes dc v eos 8 100 .. 84-88 — 4} p.c. Ist Deb. Stock, Red. ................... 100 .. 81-35 
Urban Electric Supply Co., Ordinary, 8-30,007 76F¶ 5 3-1 

5 p.c. Cumulative Preference, 50,001-80,000 ..... 5 1}-2 
P 14 p.c. Poe Mort. Debenture Stock, Red. ....... 100 .. 77-81 

'estminster, Ordinary ...................... „йө буз; 81-9 xd 
41 p.c. Cum. Pref., 1 10, 101, 188,251 . „ Electric Railways. — 
Amount 
Name. paid. d price. 
£ 

Central 1 Огаїпагу................ setae ets . 100 .. 62-64 

RESI ii ði 8 . 100 .. 8 -86 

Electric Tramways.— VVV 100 .. 43-45 
— 4 p. с. Deb. Stock (Prov. Script Certs., fully paid) . 100 .. 101-103 

Amount City and South London, Consolidated Ordinary Sie SU 100 .. 31-32 
Name. paid. Last price. | —— 4 p.c. Debenture Stock ........... rm 100 n. 100-102 
£ £ —— 5 p.c. Pref. Stock '901.............. РЕ 100 .. 108-110 
Anglo-Argentine 10 p.c. Non-Cum. 2nd Pref., 260,008- — 5„ з те (D НЕ 100. 10 -107 

J кушык йык ЫКЫ Иж d ace ре . 5.. 14-41 — „ „ „ enna DU Ra Gd OMA 100 .. 100-103 
-—— Permanent 6 p.c. Debenture Stock, 18888. 100 ,. 91-92 D$. vens EE PEN sereme AUD. „у, 93-96 
Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk., Red... 100 102-105 Liverpool Ov ‘erhead, Spt. Pref; моз ууш» NE sew. d uA 4? 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75, 001- 150, 606 1 .. 1-1 Ordinary, 1-50,000 2.00... 0. cee eee eee Sieve cU uu ati 

5 p.c. Cum. Pref. Shares, 1- 75,000 ............. К 1.. 9/16-11/16 4 p.c. Mort gage Debentures, Red., 1-1,700 ....... — .. 04-96 
hir'ham & Midland Trama., 4} p.c. lst Db. Stk., Red. .. 100 .. 88-91 Un lerground Electric Railways of London, 5 p.c. 

Blackpool and Fleetwood Tramroad lee. 19 .. 131-131 rr жу у Sask c e pte ‚о ae 89 
Bombay Elec. Supply and Trams. Co., 6 p.c. Cum. Pref. 10 .. 9}-9} 

——— 4h p.c. Deb. Stock, Red mUDPUU eee eee 100 .. 931-95] 

Brisbane мап Invest, Ord., 1-75,000............ : Ae QU 

—— 5 p.e. Cum. Pref., Nos. 1- 75, ООО. oos uit) жез s 5 

L1 44 pc. lel Stk. Red, Prav Cete all pd, ooo. 100 .. 100-103 Telegraphs and Telephones. — 

British Columbia Electric Railway Co., Ord. Def.. 100 .. 148-152 Жн 

Ord Brel о x an bu tama 100 .. 123-127 M : 
—— 5 p.c. Cum. Perpetual Pref. Stock............... 100 .. 109-112 Name. pu ed PESE 
——— 4} p.c. Ist Mt. Debs., Nos. 1-6,250, of £40 each... 40 .. 102-104 Amazon Telegraph Co., 1-25,000 .................... 10 .. 27-33 

4} p.c. Vancouver Power Deb. ................. 100 .. 102-105 5 p. AM RA Red., “ү 1-1 00 5555 100 .. 93-96 

; У ie 7 i Е . 3 /18-1: American Telephone and Telegraph Collat. Trust 4 p.c. 

British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 9/16-13/16 Bonds, 1- 25. 000 and 53,00 1.78, ОО ааа. "$1,000 .. 96-144] 
— — 6 p.c. Cm. Pf., 30,001-60,000 .................. 10 .. Anglo-American Telegraph Co., Ordinary ............ 100 . 601-625 
—— 5p.c. Perpetual Debenture Stock .............. 100 .. 85-88 —— 6 p.c. Preferred Ordinary ..................... 100 .. 1037-104] 

41 p.c. 2nd Deb. Stock öh 100 .. 63-67 Deferred Ordinary eee etica re gu EQ WR a 100 .. 203 211 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .. 100 81-86 MM Telephone Co., 5 p.c. Ist Mort. Deb. 106 1034-1051 
Buenos Ayres Gd. Nat. Trams. Co., 54 p.c. Pref. Deb. Guil e IRE INA 

Bonds, Red., 1-1,500.......................... 100 .. 102-107 Commercial Cable Co., Ster. 500 yr. 4 p.e. Db. Stk., Red. 100 .. 90-92 

6 p.c. Deb. Bonds, Red., 1-2,275 ............... 100 .. 103-106 Cuba Submarine Telegraph Co., Ordinary, 1 16, 000 eive 10... 819 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 10 p.c. Preference, 1-6, 000 — . TER 10 .. 17-18 

Deb. Stock, Re]. 100 .. 97 -99 Direct Spanish Telegraph Co., Ordinary ...... etn 5 3-3] 
ale — | 10 p.c. €um. Preference ....................... 5.. 81-7 
Calcutta Tramways, Ord., No. 1-137,610 ............ 5 .. 49/10-413/10 4) p.c. Debs., 1-600 | 50 .. 99-101 
—— 5 p.c. Cum. Pref., Nos. 1-30,000................ 5 . 41-5 Direct United States Cable C(ou— . es 20 .. 124-139 

44 p.c. Ist Deb. Stock, Rel 100 .. 99} Direct West India Cable Co., 44 p.c. Debs., reg. within kan 99 101 
Cape Electric Tramways, Nos. 1-491,22ã·ʒ 2 i... i 14 11.200. Red. CVP enit T ч 
City of Birmingham Tramways, 5 p.c. Cum. Pref. ..... 5.. 41-51 Eastern and South African, 4 p.c. Mort. Dehs., within | 

! 1-3,000 (1900) ; vt: ＋ꝛtpa Ui 100 .. 100-1001 
— 4 p.c. 1st Mortgage Deb., 1-3,000 (1917) PIX 100 .. 07-101 4 5 c Reg Mort Debs. (Mauritius Subsidy) 
City of Buenos Ayres Trams. Co. (1904), 1-248,000..... 5 ..511/16-5 13/16 1-8,000 (1913) POUR Bete Ea bet aot Ca ы CU. 25 .. 1034-105} 

4 p.c. Deb. Stock, Red. (1985) ................. 100 .. 98-101 xd Eastern Extension, Australasia and China, 1-300,000 .. 10 7. — 111-11; 
Colombo Electric Tramways and Lighting, 5 p.c. Ist — 4 p.c. Mort. Deb. Stock, Регр. ................. 100 .. ins 10s 

Mortgage Debenture Stock, Rel.. 100 .. 98-101 рп шг Co., Ordinary МОЧЕ 10 je 9 

at ei : О ; — c. Preference StoSũaxGe U DL.L—l . ss 11-8. 
Cork Electric Tramway and Lighting Co., Ordinary ... 10 13-14 P S Mortgage Debenture Stock.. 100 .. 1044-1064 

6 p.c. Cum. Pref. CCC 10 $3. 121-131 Great Northern Telegraph Co. (of C openhagen) КА 10 .. 28 
—— 4 p.c. Debentures ............................ 100 .. 90-95 Halifax and Bermudas Cable Co., 41 p.c. 1st Mort. Debs., 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 .. 121-13] wi um 1-1, Du ee F ã ä. о d fru 
ns : -thi 21.1: ndo- European Telegraph Co. ...................... 23-5 

© pe Pret) sor Ы иша топо ЕОМ an 124-134 Marconi's N ireleas” Telegraph. Co., Ns. 256. 128-384, 190. 1 .. 11716-13716 
— — 3} p.c. Mort. Deds., 13,000 ҢеЧ................ 100 . 90-95 Monte Video Telephone Co., Ordinary, 1-72,980 ....... 1 .. 13/16-15/16 
Hastings & Dist. Elec. Tram. Co., 4} p.c. Deb. Stk., Red. 100 76-81 5 p.c. Preference, VVV Is i-j 
Havana Electric Railway Consolidated Mort. 5 p.c. National Telephone, Preferred .............. 88 100 .. 1007 

50-year Coupon Bonds of 1952, 1-6,957. ........ $1,000 .. 91-94 — — е es ер м кук RET M 6 10 

i | 11 ; —— 6 p.e. Cum. Firat РгеЇ. ........................ vh - 
Imperial Tramways, Ordinary... ... . D all .. 18-19 anm D ел мыл oe 10.  10]-104 

Dp Cum. Pref: diui es eee Na ow E ares all .. 14-14} 5 p.e. Non. Cum. Third Pref. .................. 5 ..5 7/16-5 11 /16 

FFC 100 .. 108-110 —— 3j p.c. Deb. Stock, Неч........................ 100 .. 98-100 
Isle of Thanet. Electric Tramways and Lighting, 5 p.c. 4 p.e. Deb. Stock, Rel.. 100 .. 100-102 | 

Cum. Prel., Nos. 30,00 1-60.00 5: uu i11 xd Oriental Telephone and Electric Comp an | 2 5/16-1 7/16 

4 p.c Ist Mt. Db. Stock, Red 100 58-63 — 6 P. C. Cni PEOE AAA ĩ 8 1..1 1/16-1 3°16 

%% : „„ ee И phew Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 .. 991-1014 
Kalgoorlie Electric Tramways, 1-250,000 ............ 1. 1/32-3/32 United River Plate Tele. Co., Ordinary, 1-100,000 ..... M 7} 

5 p.c.“ A” Deb. Stock .................. ..... 100 us 91-94 — 5 p.c. Cum. Pref., 1-40,000 0ouᷣU . 5 515 
—— 6 p. c. B" Deb. Stoeeeeeeeeeeõdαll ... 100 66-68} 4} p.c. Debenture Stock, Red... . ee 100 .. 1031-105] 
Kidderminster & District Lighting & Traction, Pref. .. 5 915/16-10 3/16 MD i ieee on 605 VFC 10 a 1 
Lancashire United Tramways, Limited, 5 pc Prior West Coast of America, 1-30,000 and 53,001-53,008 ... 2) .. 1111 

Lien Deb Stock, Red ........ V 100 .. 884-90} 4 p.c. Debs., 1-1,500, guar. by Western Telegraph 100 .. 99-101 
——- £290,500 2nd Mort Deb Stock ................ E s = West india and Panama Telegraph Co., Ordinary ..... 10 \ 

£83,330 Deferred Deb Stock (all fully paid) ..... — .. — 6 p.c. Cum. Ist Preference... lesen T P3 eS 
Lisbon Elec Trams, Limited, Ord, Nos 1-594,188 ... 1 .. 20/32-1 1/32 „ Tee p EE W ttt tt . 100 .. 101-103 

6 p.c. Cum Pref, Nos. 1-425,553.............. : 1 .. 15/16-1 3/16 Weatern Telegraph Co. 1.207.930 Los 40€ qoe Ree ЫС 10 . 137 169 32 
—-— 5 p.c. Mort. Deb., 1-5,000, Red. ................ 100 .. 98-102 —— 4 p.c. Debenture Stock, Red ———̃—— nnn 100 .. 1034 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


. ̃ĩ˙ ˙ . —ꝛ0%4—.' . — —. — — — 


Traffic Returns per Increase or ‘ Miles ої | Accounts for past year. 
week. ! decrease. track open. 
: Стя’ 
Line. Tb WW ES | 10 
| | oe | | | | Receipts car 
Ending 1909. 1908. Week. Current 1909. 1908. | Tota] Passengers Car miles Pas- Car Vile of ше 
year. Ending receipts, Carried. run. senger. mile. track. 
——— ышы ы айызы эшш E 
] | 
] £ | £ £ £ | £ | Й 
Aberdeen Corporation ......... Aug. 25 1,567 1,720 — 153 — 657 27} 274 May 31 71, 930 17,517,304 1,566,119 98 11:02 4,940, 593 
Ayr Corporation .............. 5 21 606 . 487 + 18 — 8 8 — SS — | = -— e 5 
i | 
Baker Street and Waterloo Ry... „ 7 2,770. 2650 + 120 — 425 — — cd = == == = = = 
Birkenhead Corporation........ | о» 1 1,073 1,108 — 36 — 492 13:52 13:52 — PEN = = e" n we — 
| 
Birmingham Corporation....... July 31 6,446. 6,326 + 120 — 56.702 — — =: = rs "ES e | = " 
Blackburn Corporation Aug. 25 1,009 1,065 — 65 — 920 24:5 28-3 — ET 2 == e 2 — 
i 
Blackpool Corporation......... „ 26 2,52 | 2050 + 102 4 732 — | — — = = = = = = = 
Blackpool-Fleetwood Trams. „ 8 2,304 2,329 — 24 — — — — T: RES — = — = 
Bolton Corporation............ | - 1 2,210 2,500 — 290 — 990 42 49 Mar. 31 117.799 25,492,902 2,492,147 1-1 11-34 2804 бу 
Bournemouth Corporation ... . . . July 21 1,681 1,728 — 12— 23 291 29} „ 31 86,225 13,991,328 1, 766,068 1:47 11:71 2,912 72 
t i | | | 
Bradford Corporation.......... Aug. 21 5.250 4,983 t 267 +1938 98 | 98 „ 31 235,258 47,839,569 5,331,007 1:17 1059 2,378 — 
, Brighton Corporation „ X 1,282 1,172 110 + 806 95 = = CAA dl E | Ms. — — i Nu 
Bristol Tramway Company..... | „ 27 6,742 4,916 t 826 — 57 51} Dec. 31 265,362 46,652,389 5,756,842 = ga = m 
Burnley Corporation „ 28 1,270 1,157 113 — | 19} | 19} Маг. 31 64,261 12,355,958 1,202,330 1:23 12:83 5,971 ТЮ 
Burton Corporat ion „ 29 282 283 -- = 10 10 „ 31 14,918 3,221,595 430,913 1:04 — 830 1,460 5% 
Cardiff Corporation ‘April 3 2,000 1,957 {+ 43 — — — | „ 31 109,979 25,058,146 2,497,169 — 1057 — — 
| ' | 
Carlisle Tramways Сотрапу.... June 19 170 176 — 5 — 89 — =з ==. — ES ae ENS ES EN Z 
Central London Railway ....... Aug. 21 4,473, 6,528 — 2,055 —14,059 632 577 Dec. 31 350,150 41,898,373 1,456,781 2°01 6:769 55,404 302% 
Charing X, Euston, & Hamp. Ку. „ 7 3,695 3,515 + 180 — TB OR. x mel = | 22 FRE EUN К Es 
City and South London Railway „ 29 2,588 | 2,845 + 43 4-1,902 726 7260 — ES = = „ 
Colchester Corporat ion July 14 200 219 — 19 — 811 8 — Mar. 31 10.983 2,308,721 349,530 1-09 774 147 $5 
Cork E. T. and L. Company..... Aug. 26 504 479 + 25 — 989 , 989 Dec. 31 24.044 5,737,478 896,945 eee 6-43 ds 443 
Croydon Corporation .......... „ 20 1,093 — ++ 254 + 798 11} — Mar. 31 74132 16,277,418 1,884,137 1:06 9:56 3,703 7-109 
Darwen Corporation.g......... „ 13 305 282 {+ 23 202 723 723 „ 31 13,899 2,557,654 245,584 1:30 13:68 1,922 294 
Dover Corporation ............ July 31 258, 336 — 78 — 48 7 — » 31 11,593 2,697,672 316,754 98 878 — — 
Dublin and Lucan Electric Ry... Aug. 27 181 147 — 3 жен 7 7 22 Ж "- | = = "ILC 
Dublin .. . „ 27 6,848 6,435 ＋ 413 JT 1,394 544 544 — = = "EM Ж m бз un 
Dundee City Tramways......... „ 25 1,217 — — 18'— 558 — 261 May 15 00,573 16,367,911 1,281,552 875 19 251 746 
East Ham Corporation......... „ 28 9087 ! 808 + 179 J 3,001 15, 15 Mar. 31 47,430 15,355,703 1,091,588 73 10:26 — 6% 
Glasgow Corporation... s.s.s. s.. July 17 15,961 17,280 — 325 — 2.745 1851 179 Мау 31 907,494 226,948,290 20,766,722 -96 1049 5,080 УҸ 
Gloucester Corporation Aug. 25 293 233 + 10 4- 535 15 — — — — ==: > == — — 
G. N., Piccadilly and Brompton... „ 7 4430 4.480 — 50 — 925 — ges zt xi 22 "ITE E 
Halifax Corporation ........... — — — — — 52.574 37 Маг. 31 81,872 20,378,072 1,786,390 1140 1113 1,528 80 
Huddersfield Corporat ionen „ 21 1.741 1645 + 96 + 771 28] 281 „ 31 84.704 16,200,020 1.960.329 1-29 10:37 2,421 510 
Hull Corporation.............. | „ mm 2,571 2,357 + 214 + 1,433 29 26 „ 31 128,722 30,904,254 3,022,814 1: 10°22 — | $44 
Ilford Corporation . July 31 487 498 — 11 + 687 10 10} „ 31 25325 06,385,466 634,446 87 958 2.066 6+: 
Ilkeston Corporation Aug. 25 147 144 + 3 — 200 4 4 „ 31 7,214 1,968, 850 198,415 91 79 1,803 cU 
! i | | 
Kirkealdy Corporation......... A E 300 295 4 5 — 7] 71 May 15 14.993 4,874,199 | 459.066 711 7838 1,856 528 
Lancashire United Tramways .. „ 25 1,313 1,583 — 270 — 529 39 39 Dee. 31 68,904 , 12,554,503 | 2,244344  — — == a 
1 | | 
Leeda Corporation............. „ 21 7,178 | 6,672 ＋ 506 ＋ 2.024 108 | 98} Маг. 31 340,368 | 75,734,083 | 7,694,989 1-06 10-02 3,527 551 
Lelcester Corporation „ 21 2,288; 2,183 + 105 — — — ae = is = Ec YER — — 
i | 
Liverpool Corporation ......... ‘July 21 11,088 11,403 — 315—307 104 104 Dec. 31 572,822 124,043,239 | 12,231,709 1-108 11:24 5,508 TH 
Liverpool Overhead Railway... . Aug. 1 1,452 1481 — 29 — 72 665, 2:40 June 30 79,004 11,171,515 1,106,386 — joe = = 
London County Council........ | „ 14 37,585 | 34,790 4 2,705 ＋ 2,437 124 1211 | Mar. 31 1,274,060 279 166,401 25,591,028 1.08 1174  — en 
Lowestoft Corporation......... n» 17 216 258 — 42 — 743 34 = Sept. 30 11,399 2,645,206 370,320 1-03 7:36: 2,279 61: 
Maidstone Corporation......... Aug. 28 206 190 T 16 — 151 — = | = — > ы = — — 
Manchester Corporation July 31 14,874 | 16,424 — 1,550 — 2477 181 181 — — 222 — — — — i 
Metropolitan District Railway .. Aug. 28 8,569 8,353 216 — | 24 Dd. uc A T і —— == шы сй шш = 
Metropolitan Railwaꝓõ -- „ 22 13,951 13,839 112 ＋ 1,658 ' 24} 241 June 30 680,357 99,846,735 — 1:46 | — — = 
| ; i 
Nelson Corporation............| „ 28 146 136 10 — 92 2} 21 ! Mar. 31 7,382 2.060,712 204,710 85 863 107 ~ 
Newcastle-on-Tyne Corporation. July 31 3,860 | 3, 850 10 — 1, 416 60} 591 „ 31,211,085 | 46,203,164 4,411,745) 1-10 11:48 , 3,504 $36 
: | | | ' - 
Newport (Mon.) Corporation.. „ 31 672 713 — 11 — 382 | 14} 14} „ 31 35,531 8, 174,003 798,029 | 104 9:89 2,450 TH 
Oldham Corporation........... Jan. 24 1,778 | 1,516 - 202 — 380 — — — Ex = — ee, | — — = 
Portsmouth Corporation ....... Oct. 10 2,046 | 1,809 + 237 | — 28 28] Mar. 31 97.741 21,247,048 2,309,439 , 1:10 10°15 — T 
Reading Corporation........... Aug. 26 631 651 — 20 — 89 13) 137 „ 31 32,769 7,933,572 915,481 | — , 893 — 460 
1 | i | я 
Rochdale Corporation Dec. 26 1,240 | 1,126 + 114 4- 746 209 2093 „ 31 50,558 10,196,148 1,252,925 1-32 10:83 2,693 6! 
Rotherham Corporation........ Feb. 4 555 587 — 32, — 1 —B emm = din | = rmm 2^ = = 
| | | | | 
Salford Corporation Aug. 2 4,551 6,379 — 825 — 3,017 78 74} Маг. 31 244,065 — 45,771,011 | 5,486,150 | 1-25 | 10-67 | 3,185 — 
Scarborough Tramways Co...... — — — — — — „ ee cu же wm T. = - 
Sheffield Corporation .......... July 18 6,718 | 5,528 + 190 — 1.112 681 | 66} Mar. 25 289,745 17,568,686 7,065,330 896 9-842 4,225 Ч 
Southampton Corporation...... „ 28 1,123! 1,267 — 14: — 586 18 18 „ 25 52,047 10,121,887 | 1,157,401 © 1:25 1133 — 
i 
Southend-on-Sea овоа опа » 21 995 557 - 438 ＋ 1,483 — — — — = — EE — — x 
Stockport Corporation ......... | e RS | = — — 25 | 25 Nar 31 52.004 9,155,172 1,335,911 1-34 | 9:342 1,830 *" 
Sunderland Corporation........ Jan. 27 1,310 1,336 — ов — 72984. — | — "pec = ME "Tt. 
Swindon Corporation ........ .. Aug. 18 170 157 + 123 — — — Emo V uai = | = | == Е S = 
Torquay Тгатуаув............ „ 26 630  &47— 17 — 841  — Dee 31 15,005 2,880,420 353,297 1440 1023 — Z 
Wallasey U. ID. CC. » 21 992 1012 — 20 + 523 12°68 1245 Mar. 31 43,823 8,331,038 891,540 1:2 11:79 3,453 
| | 
Warrington Corporation... — — = — = е „ы = = TT 
West Ham Corporation „ 12 2,449 2,175 + 274 '4- 2,636 | 27 14.7 Mar. 31 122,881 ! 35,502,836 2,556,854 -789.10-905 4417 ( 
| 1 
Wolverhampton Corporation... „ 25 762 792 — 30 — 906 20} — „ 31 44432 9,440,369 975,714 — 10-929 21% “ 
‘ | | | | | | | 


a Train miles. h Halſ- year's figures. 
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NOTES. 
ELECTRICAL STANDARDISING. 


To Dr. H. L. Bronson, Assistant Professor of Physics, 
and Mr. A. N. Shaw, Demonstrator of Physics, the 
McGill University, Montreal, thanks are due for their 
admirable paper and demonstrations on “ Clark & Weston 
Standard Cells,” submitted to the British Association. It 
is clear from their observations that these cells when 
manufactured with great care are wonderfully accurate, 
quite sufficiently so for all practical work. The special 
point as regards the Weston & Clark cells is the prepara- 
tion of the mercurous sulphate, because if impure a diver- 
gence from the normal as high as 500 microvolts mav be 
recorded. It was found that the presence of small quan- 
tities of basic oxide, oil or organic impurities did not 
seriously influence the electromotive force. A- pleasant 
feature of these very useful researches is that much of the 
work was, on the invitation of Dr. H. T. Barnes, carried 
out in the laboratories of the Bureau of Standards, Wash- 
ington. 


WEATHER FORECASTING. 


The Blue Book, containing the fourth annual report 
of the Meteorological Committee, just published, affords 
interesting evidence of the many-sided usefulness of wire- 
less telegraphy. Messages sent by this system are now 
largely availed of by our official weather prophets, and 
it is clear that when practically every ship carries a wire- 
less installation and more shore stations are in operation, 
the daily weather charts will be far more complete, 
accurate, and with a deeper peep into the future, which 
will he useful to both those who go down to the sea in 
ships and those who stay on land pessimistically busy 
with crops. As it is, since the beginning of the year wire- 
less messages have been received from Atlantic liners, 
1,219 being so dealt with during the first three months. 
Unfortunately, the majority of these messages are not 
transmitted direct to land stations, but are collected bv 
the fast liners, and re-transmitted, a system causing delay 
and occasional blocks, so that much data that would be 
useful if received direct is wasted. Accuracy of trans- 
mission appears to be all that could be desired, but this 
is not always the case as regards observations, for many 
ships carry aneroid barometers only, with the result that 
it 1s often difficult to bring their pressure observations 
into correspondence with those on other ships and on 
shore stations. These flies in the ointment may soon be 
removed. Clearly this Blue Book adds yet another argu- 
ment in favour of multiplying wireless equipments both 
on board ship and on shore. · 


FOUNDRY ELECTRIFICATION. 


An #ptimistic note marked the observations of Mr. 
Ambrose Firth when presiding last week at the annual 
meeting of the Brightside Foundry and Engineering Co., 
Ltd., at the Wicker Works. The point that particularly 
concerns us is this, that the Directors, while deploring 
recent bad trade, look forward to an early revival and 
busy times. Indeed, not content with their existing field 
of exploitation, they have gained a footing in the markets 
of India, Nigeria and South Africa, developing largely the 
hydraulic engineering branch. Now, imbued with the 
necessity of conquering new markets, and preparing for 
the good times ahead, these keen business men took 
advantage of the temporary slump to put their house in 
order. And the first thing they did to effect economies 
and provide for bigger output, was to clear away every 


steam engine and boiler. The whole foundry is now worked 
by electricity, and is in better care to cope with a rush of 
orders. Such enterprise deserves to be noted, if only ‘peur 
encoura^er les aoutres. 


ELECTRICAL EXHIBITIONS. 


Accrington has been indulging in an electric exhibition 
of its own, installed in the Town Hall and organised by 
the Electricity Committee with a view to instruct the 
communitv, and, incidentally, to encourage the demand 
for current. These exhibitions are unquestionably of great 
service to central stations, for thev demonstrate the 
wonderful adaptability of electric lighting, and open up 
a wider horizon for the citizens, who can see for themselves 
what a useful servant in the household is the electric 
current. Accringtonians will be more alive to the multi- 
plicitv of ways they can turn the current to account, 
from toasting their bacon or their toes, the warming of 
the master's shaving water or the mistress's curling tongs, 
to the energising of organs and pianos into discoursing 
sweet music." Already the town’s minor industries are 
largely worked by electric power, and it is hoped to induce 
the bigger works to fall into line. Demonstrations such 
as these are generally worth hours of argument, for the 
eye, though probably a less accurate guide than the eye, 
has a more direct and enacting appeal to brain. 


PETROL-ELECTRIC MOTORS. 


Mr. J. B. Entz has been discoursing before the Franklin 
Institute on his system of petrol-electric transmission for 
motor cars, which has now been put to the practical test 
of three years’ fairly wide use in America. It deserves 
to have even greater popularity, for it is essentially a 
simplifying system. Without actual mechanical connec- 
tion, the engine drives direct to the generator field, being 
in line with the motor and main driving shaft. In his 
paper Mr. Entz showed in his car, when going at full speed, 
the generator acts in a way as an induction-motor clutch, 
the 50% slip between the field and armature being 
sufficient to transmit the requisite torque to the motor 
shaft, to which the generator armature is connected by 
clutch. At full speed the generator armature provides the 
whole torque, the motor being electrically idle. But at 
reduced speeds, though the engine runs at full speed, the 
extra slip between the generator field and its armature 
generates a correspondingly large current, utilised in the 
motor to develop an auxiliary torque to that transmitted 
directly by the generator field to armature. By this method 
a smooth running, sufficiently elastic, and non-mechanical 
drive is attained at an increase in weight of less than 
1094 over the usual mechanical system. At the same 
time, greater efficiency, with reduced wear and tear, is 
secured. Those who have had experience of the Entz 
system on the Columbia cars corroborate these claims. 
FLY-WHEEL SPEEDS. 

With winding engine and rolling mill plants, in order 
to get the fly-wheel to give up its energy at the periods of 
maximum load, the speed of both fly-wheel and motor 
has to fall. When the motor is a compound wound direct 
current machine this is easily and automatically arranged 
by connecting the series turns, so as to strengthen the 
magnetism due to the shunt turns. It is thus effected 
without loss of energy. With a three-phase equipment, 
however, the matter is not so simple, because the speed 
can onlv be reduced by inserting a resistance in the rotor 


circuit, and this, of course, means loss of energy; and if 
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it is done automatically an extra piece of apparatus has 
to be provided for the purpose. In order to keep down 
the loss in the resistance, the “slip” is kept as small as 
possible, and this means a heavier fly-wheel than in the 
direct current set, where a good big drop can be auto- 
matically provided for without any loss of energy. It 
might at first sight appear as if the direct current motor 
set would make the best arrangement, but the problem 
is not so easily settled, for there are several other points 
favourable to a three-phase motor, such as its simplicity, 
freedom from sparking troubles, and if a three-phase 
supply is laid on from an outside power company, it has 
thereby to be transformed. These winding and rolling 
mill plants run into big powers, and call for the employ- 
ment of a professional electrical engineer to advise, es- 
pecially when it is remembered that improvements are 
coming out every month. 


ALUMINIUM CONDUCTORS. 


It will be useful to give a rule whereby a decision can 
be arrived at when confronted with the choice between 
aluminium and copper as a conductor. It is well known 
that copper is the better conductor for the same size of 
wire, while aluminium is the better for the same weight, 
as the difference between the specific gravities of the two 
metals is so great that an aluminium conductor may 
exceed a copper conductor sufficiently in cross section to 
give it the same conductivity and yet be still much lighter 
than its copper equivalent. It is remarkable, too, that when 
a copper and an aluminium wire have equal conductivity 
for electricity they have practically the same tensile 
strength. In other words, the conductivity of aluminium 
bears the same ratio to that of copper as its tensile 
strength bears to that of copper. Hence, the question of 
strength may be disregarded in making our rule. This 
is that the cost for mere wiring will be the same whether 
copper or aluminium is used, when the price of the former 
is to that of the latter as 13 to 25. Obviously if the 
quotient of aluminium price by copper price is less than 
28, the aluminium has the advantage, and vice versa. 


BISMUTH FOR MICROPHONES. 


For wireless telephony, and also for increasing the 
volume of sound in ordinary telephony, microphones are 
necessary for high voltages, but for all ordinary carbon 
microphones the voltage must be kept low, for, if it be- 
comes considerable, arcing takes place, whereby the 
carbon particles are caked together and sounds are pro- 
duced in the apparatus itself which greatly hinder or 
altogether prevent the transmission of the sounds. Herr 
Munchenhagen, of Tempelhoy, proposes to remove the 
difficulty by taking advantage of a fact already well 
known and one already useful in the construction of 
measuring instruments, viz., that the resistance of a 
bismuth coil changes in a magnetic field, increasing when 
the strength of the field increases and vice versa. If, then, 
the coils on the poles of the permanent magnet are made 
of bismuth instead of copper, the change will enable the 
telephone to be used asa microphone. When the instrument 
is spoken into the field strength of the permanent magnet 
will vary with the vibrations of the iron diaphragm, and 
hence alter the resistance of the bismuth coil. In this 
way we shall get current changes like those in the ordinary 
carbon microphone, and the above-mentioned disad- 
vantage will be got rid of, the limit to the voltage being 
the conductivity of the bismuth wire. 


ELECTRICITY IN MINES ENQUIRY. 


As our readers know, one result of the West Stanley 
Colliery Explosion is that the Home Secretary has promised 
to appoint a Select Committee to consider the rules 
relating to the use of electricity in mines. The present 
rules are now about six years old, and they were drawn 
up after a most exhaustive enquiry, and everybody was 
apparently satisfied with them. The prominence given 
by Prof. Redmayne, Chief Inspector of Mines, and Mr. R. 
D. Bain, Inspector of Mines in Durham, in their report on 
the West Stanley explosion to the dangers arising from 
the use of electricity in mines has, however, caused the 
Home Secretary to appoint this new Committee of Enquiry. 
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In their report the above-mentioned experts said that on 
the assumption that the explosion did originate in the 
Busty seam, they were of opinion that electricity was a 
more likely first cause than any of the alternatives dis- 
cussed. Thelurgency for such a Committee of Enquiry is 
shown when we consider that the Durham Miners’ Asso- 
ciation at their last meeting actually considered a resolution 
that all electric machinery and cables should be removed 
from mines, as they were a source of great danger. 


RULES IN NEW SOUTH WALES. 


About two years ago electricity was blamed for certain 
accidents in New South Wales collieries, but it was never 
definitely traced home to electric power. A Committee of 
Enquiry was, however, appointed, and it was brought out 
in evidence that motors of certain American-made coal- 
cutters were not as well protected as they should have 
been. The insulation of the trailing cables in general use 
was also found to be faulty. The workmen evidently did 
not like electric power, and their Trades Union tried to 
do away with it, but the upshot of the enquirv was to 
vindicate the use of electric power in collieries. Stringent 
regulations were passed regarding entirely enclosing 
motors and the regular inspecting and testing of trailing 
cables. The remainder of the rules were pretty much the 
same as adopted in this country. i 


SAFETY IN HIGH PRESSURE. 


There is no doubt that colliery installations should be 
carried out in the most thorough way, without any of the 
cutting of prices that spoils so many installations above 
ground. It is probable that a three-phase installation 
may cost more than one on the direct currency system, 
and yet it is so infinitely better as regards the safety of 
the motor that it would be best to pay extra. As a matter 
of fact, where the distances are considerable the three- 
phase system would probably come out cheapest m the 
end, because it can be so easily extended. Many of the 
low pressure direct current systems now being put down 
will be unequal to the conditions in a few years’ time 
when the mines are extended. The very fact that low 
pressures are supposed to be safe, makes them more 
dangerous, because the precautions taken against accident 
are not so complete, and the workmen are less careful. 
This fact has been recognised in some of the more recent 
installations laid down in collieries south of Sydney which 
have three-phase high voltage in use. The mines round 
Maitland, on the other hand, are worked with direct 
current at 250 volts. The writer has seen bare wires in the 
collieries at that pressure, and connections to coal-cutters 
made by simply hooking the branch wires over them. 


“POULSEN” WIRELESS TELEGR APHY. 


Messrs. Norton, Rose, and Co., make the following announce- 
ment: 

We have been requested by Mr. Viggo Gandil, the representa - 
tive of Poulsen's wireless telegraphy in Great Britain, to 
communicate the following information :— 

An influential British company is now in course of formation 
to work the ''Poulsen" wireless telegraph апа telephone 
patents throughout the British Empire and along the principal 
ocean routes. 

The chief advantages of this Danish invention аге :— 

l. Great selectivity so that outside disturbances occur much 
more rarely than where other systems are used and are reduced 
to a minimum. a 

2. Great speed of signalling. 

3. Slight expenditure (and hence economy as regards power 
and space—important in the case of ship installations). 

4. The realisation of practical wireless telephony. 

As an instance of the economy, it may be mentioned that 
the station at Lyngby (Copenhagen) has received signals from 
one of the Scandinavian-American liners, using only 6 kw. 
(electrical h.p.), over a distance of 1,600 miles, and as regards 
speed 300 words per minute have been received over a distance, 
of 180 miles using 2'6 kw. 

The intention is that the comapny shall first of all establish 
a station in Canada (for which the Dominion Government has 
granted the vendors a licence), to work together with a station 
in Ireland, which is nearly completed, and later on stations 
are to be erected along the main routes of the ocean-going 
steamers. 
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ELECTROLYSIS OF WINNIPEG WATER MAINS. 
By LOUIS A. HERDT, M.A., E.E.* 


The Winnipeg Electric Railway Co., in operating their 
street railway system, use the rails as a return for the 
current operating the cars. In order to make the rails a 
continuous conductor and thus secure a good return path 
for the current, the rails are bonded at the rail joints with 
copper bonds; besides this the rails are connected to the 
station negative busbars by return copper feeders, bonded to 
the track at different points of the system. This із the usual 


` method of street railway return construction, but electric 


railway companies using this system, that is, using the 


Fig 1.—Pitting of Mains. 


rails as the return circuit for the returning currents, are 
а serious menace to piping and cable systems in proximity 
to the tracks, if the methods of constructing the above 
described rail returns are such that the railway companies 
are unable to control their own currents, but use the 
piping and lead-covered cables as part of their return 
circuit. The company have two plants in the City of 
Winnipeg--one, the old steam plant at the foot of Main- 
Street, corner of Assiniboine-avenue ; the other, the sub- 
station on Mill-street. The first plant is kept as a steam 
reserve ; the second plant, which furnishes the whole of 
the electric current for the street railway system, receives 
its electrical energy from the hydro-electric plant at the 
Pinawa Channel of the Winnipeg River. The average 
current for the railway service fed out from this plant 
approximates 6,000 amperes, but reaches as high as 9,000 
amperes at times of heavy load in the winter months. The 
electrolysis survey which was carried out, involved not 
only mere readings of potential difference between the 
rails, the piping system and telephone cables, but it em- 
braced an examination of the feeding circuits, the general 
condition of the road-bed, and the size and efficiency of 
the return. A complete and thorough examination of the 
points where the city electrician had reported damage to 
the pipes was also made. Pieces of water pipe and lead- 
covered cables taken from various districts by Mr. Cam- 
bridge, were examined, and showed without doubt that 
holes and breaks in them, as will be seen in the accompany- 
ing illustrations, had been caused by electrolytic action. 

The damage reported in some districts is caused by the 
very bad condition of the bonding. At several places the 
bonds are uncovered, and many broken bonds were noticed. 
Current is leaving the tracks in Sherbrooke-street, South 


е Abstract of Report to Winnipeg City Council. 
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Portage and Notre Dame, west of Sherbrooke (rails are 
positive to pipes), entering the pipes, flowing down these 
until close to Main-street is reached (along Main-street 
from River to C.P.R. subway, pipes are positive to rails), 
the current leaves the pipes to rails, telephone cables on 
other pipes causing the damage reported—it accounts also 
for the trouble reported in the T. Eaton Co.’s store. In 
connection with the district around the car barns on 
Main-street, close to the river, the rails on Main-street 
are bonded to the water pipes. The heavy water mains 
on this street carry a large part of the railway current till 
it reaches Water-street, Notre Dame-avenue, and Portage- 
avenue East; the stray currents are here given back to 
the telephone cables which are bonded to the negative 
bus-bars of the sub-station on Mill-street, and also to the 
intricate network of mains and service pipes lying in this 
district. This accounts for the trouble reported in the 
McIntyre Block. In this connection, the writer desires to 
state that on May 26, in company with the City Electrician, 
‘this building was visited. In the basement a recording 
amperemeter was connected between the water main and 
the telephone cable. Charts of current readings were kept. 
At the time of the visit 50 amperes were recorded and the 
water pipe was positive to the telephone cables. With 
the statement reported by the City Electrician that such 
a condition involves danger of fire, the writer does not 
agree, although the conditions there are remarkable enough 
that conditions might be assumed under which fire could 
be possible. The remedial scheme referred to above, that 


| of bonding the tracks with water and gas pipes, although 


it may afford local protection and was considered a good 
practice some time ago, will greatly increase the amount 
of stray currents, and should not be encouraged. 

The tracks are bonded at the corner of Main-street and 
Portage-avenue to the return feeders of a total sectional 
area equal to 6,848,000 circular mills. The drop of potential 
between this point and the negative bus-bars, if these 
carried the whole railway current, would reach 12 volts at 
times. The distance is approximately 1,200 ft., that is, 


Fig. 2.— Corrosion at Lead Cable Covers. 


the drop of potential from these tracks to the station is 
one volt per 100 ft. This is altogether excessive, a voltage 
drop of one-half volt per 300 ft. is usually considered large 
enough. The above condition is responsible for the trouble 
reported in one district. Return feeders, besides the one 
stated above, are also used ; they are bonded to the tracks 
at different points of the system, but they are of com- 
paratively small section and little current can be carried 
by them. To sum up, it will suffice to say : 

1. With the exception of Main-street from the Assini- 
boine River to the C.P.R. subway, Portage-avenue from 
Main-street to Hargrave-street, Notre Dame-avenue from 
Main-street to Charlotte, Corydon-avenue from Pembian- 
street to Lilac-street, Lilac-street from Corydon-avenue to 


328 


Woodlaw-avenue, and the tracks which are being now 
bonded with electrically brazed bonds (. e., Dufferin- 
avenue and Logan-avenue), the track returns of the 
Winnipeg-street Railwav Co. are in verv bad shape. 

2. The load on the Mill-street sub-station and its loca- 
tion are such that it is not possible to return through the 
rails and return feeders only the large volume of current 
required for the street railway service. 


Electrolvtic troubles and damage to the piping system 
and cables result from these two conditions, and is spread 
out over the whole of the centre of the citv, although it 
has appeared only, so far, in certain districts. The cure 
for the electrolytic trouble should come from the Electric 
Railwav Co., as the city cannot do anything to protect 
its piping system from stray currents. Remedial means are 
mainly those which I have already stated in mv prelim- 
inarv report dated April 1, 1909, namely: (1) Installation 
of sub-stations at different points of the svstem—this with 
a view of diminishing the amount of current to be returned 
through the rails in the centre of the сиу; (2) proper 
re-bonding of all tracks that show defect; (3) special 
bonding and cross-bonding work at intersections; (4) a 
avstem of inspection of track returns by the railway com- 
panv. 


A sub-station svstem of power distribution will do awav 
with the electrolytic trouble. At present the whole current 
for the railway service being fed from one station, gives 
rise to a concentration of current in the tracks situated 
in the heart of the сиу. The current density in the rail 
returns must be kept low. The soil in this citv shows a 
verv low resistance, and onlv verv small difference. of 
potential in rail returns can be allowed. This must be 
assisted bv а re-honding of the tracks which show defects, 
that is. which indicates excessive drop. All bonds showing 
a reading of more than 4°5, that is, whose resistance is 
greater than 45 ft. of rail, should receive attention and be 
made good. "Track intersections should also receive careful 
attention, ground plates at sides of bridges to carry return 
currents from one side of river bank to the other must be 
done away with and insulated feeders placed instead. I 
am pleased to state that the Winnipeg Electric Railway Co. 
is carrying its work along these lines. Following recom- 
mendations made by William B. Boyd, chief engineer, 
Toronto Railway Co. and Toronto Power Co., Toronto, 
and approved by the writer, the Winnipeg Railway Со, 
have placed orders for electrical machinery, which will be 
installed in three new sub-stations, located as follows : 
One sub-station near the car barns at Fort Rouge, another 
on the line running to the Country Club, approximately 
17,000 ft. from the Mill-street sub-station, and the third 
in the north end of the city near the car barns. This will 
reduce very largely the amount of current returning 
through the rails on Main-street. These rails are now very 
much overloaded with current. 


In connection with the re-bonding of the tracks, the 
rallwav company have now in the city, and in operation, 
& bonding car for electrically brazing copper bonds on the 
rail joints. This type of bond, carefully installed, will 
secure an effective system of rail return. It can be easily 
applied on old work with very little disturbance of pave- 
ments. Tests made on Logan-avenue, where this tvpe of 
bond is in place, show very low readings of voltage drop. 
The work being carried out now by the railway company on 
Dufferin-avenue shows construction. work of a verv sub- 
stantial nature, and plans for special work at intersections 
submitted by the railway company to the City Electrician 
and approved bv the writer, will give intersections with 
very small drop of potential. Besides the above, the rail- 
way company have advised me through Mr. Bovd, that 
it 18 the intention of the company to carry out certain work 
of reconstruction of their tracks. 


The Winnipeg Railway Co. must be instructed to pro- 
ceed with this re-bonding work and with the installation 
of the sub-stations without delay. The re-bonding of the 
tracks must proceed at maximum speed, night and day, 
until the whole system is in proper condition, After this 
is done, all bonding of the rails to the telephone cables 
and pipes should be removed, as well as the ground plates 
at bridges. The amount of copper in the feeder returns 
from Main-street, corner of Portage-avenue, to the sub- 
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station, must be increased to at least 10,000,000 c.m.. and 
the railway company should be instructed to place these 
wires in the ground in approved conduit, 

The writer also desires to recommend that, following the 
termination of the work above outlined, that 15, sometime 
in the fall, a survey be made to see results accomplished. 
The third recommendation made, namely, that the railway 
company should maintain its plant in a high state of 
eficiency through a rigid inspection. of the track returns, 
is of the greatest importance to the city and should be 
enforced. The track returns should be under test at all 
times, in order to remedy at once any faulty bonds as they 
appear. Accurate records of the drop of potential at 
different points of the railway system should be kept hv 
the railway company and be open to inspection of the City 
Electrician. If the above recommendations are carried out 
with a desire to obtain best results, troubles due to elec- 
trolysis will be practically eliminated. 


EXTENDED USES OF ELECTRICITY ON BOARD 
SHIP. * 
By MR. JOHN McLAREN, Member of Council, INS T. MAR. E, 
M. I. MEC H. E. 

The application of electricity on board ship for driving 
auxiliary machinery has made rapid headway of late vears. 
The time has now arrived for engineers to consider the most 
economical means of applying electric power for ship works, 
as at present there 1s great scope for such. 

Mv proposal is to drive all the auxiliary. machinery by 
the use of electric motors, which will include all cargo 
winches and holsts, capstans and ventilating machinery, 
ete., and also to use electricity for the heating of cabins 
and passages and for cooking. In the engine department 
to drive all pumping, refrigerating, lifting machinery and 
fans bv the use of electric motors, and. of course, to use 
electricity for lighting the ship throughout. 

Since my last paper, which was read before the Institute 
of Marine Engineers, I have had several communications 
from superintendents and shipowners on the subject: 
some were good enough to place their ships at my disposal 
for the purpose of studving the efficiency of the steam 
auxiliary plant at present in use. It was rather difficult to 
get at exact figures, but I came to the conclusion that the 
efficiency of the steam plant was about 25%. Owing to the 
great length of present-day ships and the great increase of 
auxiliary machinery, the steam has greater distances to 
travel, with very great loss bv radiation. The back pressure 
of the exhaust steam travelling away to the engine-room 
to get to the winch condenser is verv considerable. Several 
ships had no winch condenser; the exhaust from the 
winches went up the waste steam-pipe up alongside the 
funnel; the water that gathered at the bottom of the 
waste steam-pipe was carried away bv а small drain-pipe 
to a tank, which was pumped out bv a donkey feed-pump. 
This would, of course, reduce the efficiency very consider- 
ably. I suppose that there was not more than 10% to 
20°, of the water returned to the boiler. 

A suction gas installation is one of the cheapest and 
most efficient forms of power known at the present day. 
which is suitable for commercial purposes. I am also con- 
vinced that it is admirably suitable for auxiliary purposes 
on board ship used in conjunction with electricity. I wil 
not sav that it would be cheaper on the first cost, horse 
power for horse power, but for equal powers the working 
of the plant would show a verv considerable reduction i 
working costs, and in a very short time it would more that 
pay for any increased capital outlay. 

In the system which I propose al] these losses, or at 
least the greater part of them, would be obviated. 4 
moderate estimate of the efficiency of a plant, such as! 
propose to describe, is 80%; this figure compared with 
the efficiency figure for the steam plant, which is, as ! 
mentioned before, a maximum of 25%, gives a difference 
in favour of the suction electrical plant of no Jess that 
55%. You will see at once that in a large ship the monetary 
saving would be very considerable, and it is this side al 
the question which, of course, appeals to shipowners and 
is causing them to be keenly alive to anything bearing ot 
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the question. In my last paper I was asked what objection 
I had to the continuous current motor which is at present 
largely used for ship's work; my answer to this is, that 
it is my object to eliminate all rubbed surfaces such as 
brush and commutators from the exposed motors, which 
are well known to be a source of trouble and expense. This 
can be only got over by the use of alternating current for 
driving the motors, as the induction motor has no com- 
mutator proper, and possesses many advantages over the 
continuous current motor, chiefly in simplicity and freedom 
from breakdown. I do not wish to unduly depreciate our old 
friend the continuous current motor, which we must admit 
has done good service in the past, but owing to the progress 
made in alternating current motors it has been surpassed 
by the alternating motor for a great many purposes. 

The size of plant required for driving the auxiliaries on 
board ship of course depends upon the size of the ship and 
the number of machines required, but for the purpose of 
this paper I suggest a 300 h.p. unit. 

The approximate weight of the producer plant for 
300 h.p. would be 19 tons, and the space occupied about 
14 ft. x 10 ft. 6in. x 16 ft. 

Gas ENGINE. — The type of gas engine I would suggest 
as being the most suitable one for our purpose would be a 
vertical multiple cylinder, single-acting type, operating on 
the Otto or four-cvcle principle. The speed of the engine 
should be about 200 r.p.m. to suit the alternator. A good 
governor should be fitted. The modern gas engine governor 
is very effective, which is one of the advantages of the gas 
engine. There are makers in the market now who will 
guarantee their machines to act at 2% from full load to no 
load; 5% is quite a common thing. The whole system can 
be started up in 30 min. from cold, and from 15 min. when 
standing by, which means under banked fires. A silencer 
would be fitted to the exhaust pipe. 

THE ALTERNATOR.—In my last paper on this subject I 
suggested that a voltage of 2,000 volts might with advan- 
tage be used on large ships and transformed at the point 
of use to 250 volts for operating the machinery. "This to 
reduce the cost of the transmission cables. This voltage 
was objected to in the discussion on account of possible 
danger; although, as I then stated, the system could be 
made absolutely fool proof. However, in a moderate sized 
vessel I now suggest that alternating currents should be 
generated at 250 volts and carried direct to the machinery. 
Such generator should be built upon the fly-wheel of the 
gas engine and generate three-phase currents at 250 volts 
at a periodicity of, say, 50 cycles. At this point it would 
not be out of place to give an explanation of what is meant 
by the term alternating current" and“ periodicity,” or 
as it is more usually called, the “ frequency." 

A current of electricity which passes through a complete 
cycle of changes of both. magnitude and direction at regular 
intervals of time is called an alternating current. The 
time taken for a complete cycle of changes is called the 
period,“ and the number of cycles or complete changes 
per second is called the “ frequency." Alternating current 
is spoken of as “ single-phase,” “ two-phase,” or ‘‘ three- 
phase." Single-phase is just a series of waves along a single 
circuit, first one way and then another. Two-phase is the 
description given to a generator in which the armature is 
wound in two sets of windings to produce two separate 
currents in two separate circuits, in one of which the 
wave will be at its maximum when the other is at zero. 
In a three-phase generator the armature has three distinct 
windings which generate three separate currents, the waves 
of which succeed each other at regular intervals. By con- 
necting the inner ends of these circuits together only 
three cables are needed to convey this current, but for our 
purpose I propose to bring out a fourth wire from this 
point, called the neutral wire, the purpose of which I will 
explain later on. 

The armature of our generator should be of the stationary 
type with a revolving field magnet built up on the rim of 
the gas engine fly-wheel. A sma!l direct current dynamo, 
called the Exciter ” from the fact that it supplies a small 
current for exciting the coils of the alternator field, should 
be coupled direct to the armature shaft. The exciting 
current is carried to the revolving field of the alternator 
by means of two small slip rings with metal brushes. It is 
worthy of note that this is the only electrical rubbing 
device on the alternator, and it is of such a simple nature 
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that it could give hardly any trouble. The armature would 
be wound to give three-phase currents and would be star 
connected. 

In selecting the type of alternator, care should be taken 
to see that the wave form of the currents is sinusoidal ; 
this would e'iminate those heavy potential stresses which 
are often a source of danger to the windings and power 
circuits of alternators which have a peaked wave form. 
This danger is a very serious one in those machines generat- 
ing high pressures. 

The generator should have a liberal factor of safety to 
enable it to deal with large overloads should the necessity 
ar'se without danger of breakdown. 

DisrRiBUTING.—After generating our power we shall 
require a suitable switchboard to control and distribute 
the current. This should be placed in some convenient 
position in the gas-engine room and would be divided into 
two distinct sections, one for the power circuits and one 
for the lighting circuits. The power section would be divided 
into panels for each power circuit, and from each panel 
would be led a three-core cable, suitably insulated and 
armoured, to supply current to each distributing centre. 
From this point smaller mains would be taken off to each 
alternating current motor in the group controlled from 
this centre. 

SMALL Motors.—For the smaller motors I propose to 
use the induction type of motor commonly known as the 
Squirrel Cage " motor. This type of motor would have 
no commutator or collecting device of any kind, and would 
be switched straight on to the mains when starting. The 
armature, or “ rotor," of this type of motor consists simply 
of a laminated iron core with a number of straight copper 
bars lying in slots; these bars are insulated along their 
length, but are connected together at each end by means 
of a copper ring, thus giving the rotor the appearance of 
& Squirrel cage. The field, or stator, is wound with three 
sets of coils with three separate currents flowing, the waves 
of which occur in succession as I previously mentioned. 
Each current produces its own “lines of force,” which 
rise and fall round the conductor just as the current does ; 
thus the magnetism is strongest round one set of coils, 
then the next and so on in regular sequence. This pro- 
duces what i$ known as a revolving field. These regular 
rising and falling lines of force cut the conductors on the 
rotor and induce a current to flow in them ; these induced 
currents produce magnetism in the rotor, which, acting 
in the same manner as the direct current field and armature 
js the rotor round with a powerful torque or twisting 
effort. 

Heavy Morons.—For the more powerful motors, owing 
to the heavy rush of current required for starting purposes, 
it might perhaps be necessary to use a slightly different 
type of rotor wound somewhat similar to the stator wind- 
ing, 80 that resistances could be inserted for starting pur- 
poses. The methods that are usually employed in use with 
polyphase alternating current power transmission, in 
which (with current generated with constant periodicity) 
and showing that it is necessary to employ induction motors 
fitted with slip-rings, or auto-transformers, either for 
getting speed regulation, or for reducing the voltage at 
starting, etc. 

It will thus be seen that although there is no doubt that 
even motors so fitted are vastly superior to motors as now 
used with commutators, as in the continuous current 
method, which also necessitates the use of regulating 
resistances for speed, and a!so thus introduces a source of 
loss of energy, although the series or shunt wound direct 
current motor has a'l those valuable characteristics that 
are necessary for crane work, etc., such es high and efficient 
starting torque, but these are got only by the sacrifice of 
simplicity, robustness, and mechanically sound design. 

There is no question about the fact that if it were possible 
to use the simple squirrel cage induction motor, with poly- 
phase alternating current, that we should have a most 
1deal condition of affairs, as this motor, consisting as it 
does of only two parts, the stator and the rotor, with no 
moving contracts whatever, is the most simple motor yet 
made. The main reason as to why this most interesting 
motor has not been much more used, not only on ship- 
board, but a!so on land, is because of its natural and 
inherent faults, which, if they can by some means be over- 
come, means that the field for this interesting and valuable 
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motor is vastly extended,"and its use on shipboard for 
driving machinery for all purposes will inevitably follow. 

It is the motor that has not on'y the acme of simplicity, 
but a!so is combined with great mechanical strength of 
structure; the absence of commutators is an immense 
advantage, and what is not an incons:derable item when 
thinking out an electrical power transmission system on 
a ship, is the fact that in this design of motor there is no 
sparking limit to allow for, as in continuous current motors, 
therefore it can stand the roughest of use, and it has the 
greatest of output per un't of weight as compared with a 
direct current machine, and without sacrifice of efficiency. 
А squirrel-cage po'yphase induction motor will run on a 
given load, quite cool, when compared with direct current 
motors of the same weight. This is partly due to the large 
section which can be given to the conductors, and also to 
the laminated character of the iror, -which facilitates 
ventilation. It is not too much to sav that whilst con- 
tinuous current motors and dvnamos will always be a class 
of electrical machinery that require more or less skilled 
attention, the polyphase motors and generators are self- 
oiling, self-a'igning, without commutators, etc., can prac- 
tically be termed (especially the motor) a piece of mechanical 
machinery, requiring no skilled and very little unskilled 
attention; consequently, the maintenance is reduced to 
the minimum, and, further, in the squirrel-caze motor the 
main working current passes only through stationary 
windings, while in direct current machines the main work- 
ing current has of necessity to pass through rubbing con- 
tacts such as commutators, which always has been, and 
always will be, a continuous source of trouble. 

A further (and which may prove eventually) very 
valuable feature in connection with the squirrel-cage 
induction motor is the fact, that should the rotor by any 
outside means be driven above the synchronous speed of 
its revolving magnetic fie!d, the rotor bar winding cut lines 
of maznetic force, and the machine immediately becomes 
an as-synchronous polyhpase generator, and will return 
current to the supply mains. It will thus be seen that 
should such a motor be driving, say, a crane, the fact that 
on lowering a heavy load into the ship will not only steady 
the lowering of the load, but that a valuable portion of the 
energy that is represented by the falling weight could thus 
be returned to the mains, and possibly utilised for supply- 
ing other motors on the ship doing other work; and in a 
vessel that may be eventually fitted with this class of 
motor, some surprising results will no doubt be noted, as 
where a lot of cranes and other machinery may be at work, 
such as in docks, etc., the work of the main engine and 
generator will not be so much as that represented by the 
actual work done in the aggregate of dock machines at 
work, so that in that case there will be a not uninteresting 
reduction in the working costs per ton lifted. 

The use of this motor is to be made if possible, though 
it has some defects which, up to quite recently, have 
debarred its general use on board ship. For driving cranes, 
winches, hydraulic pumps working against head, refrigerat- 
ing machinery, and in many other cases on shipboard, 
great turning effect or starting torque is absolutely neces- 
sary ; the squirrel-cage induction motor has little starting 
torque when supplied in the ordinary way, ie., with 
current that is at à eonstant periodicity and voltage. This 
is because the time limit in the rotor and the stator is 
not in satisfactory relation. The heavy current in the 
motor when standing, with the current turned on in the 
stator, does not allow the magnetic field in the rotor to 
rise and die down with the same rapidity as that in the 
stator, consequently there is not such a powerful couple 
between the stator and the rotor as when the rotor is 
running at, say, top speed, when the periodicity in the 
rotor is reduced to almost zero, the slip being about 2 to 
4% then, but at starting the slip is of course 100%. There- 
fore before the simple squirrel-cage motor is used with real 
satisfaction for general purposes on ships, it is evident that 
some means must be produced so that the periodicity of 
the supply current to the motor at starting can be reduced, 
and gradually brought up to that required, to run it at the 
full speed, so allowing the motor to do the full work. 

It is also of immense importance to have very reliable 
means of speed variation for such motors as will be used 
on cargo boats, etc., and means must be procured that the 
Speed of the motor can be varied with economy, 
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The only way to vary the speed of the simple induction 
squirrel-eage motor is by varying the periodicity of the 
supply current to same, and up to now there have been no 
efficient means available for so doing, and the general 
application of this motor is thus limited to driving machines, 
that either require very little starting torque, and where 
no speed variation is required. 

There is a system of speed variation applied to induction 
motors without the use of slip-rings or auto-transformers, 
been put on the market by one of our members, Mr. Durt. 
nall, which, in my opinion, will be the way to emp'oy the 
above very simple and most desirable motor for auxiliary 
driving on ships. Mr. Durtnall's system will meet all the 
requirements, and by means of the generation of variable 
periodicity current, will overcome the defect of bad starting 
against load, and also will secure the variation of specd that 
will be required, in the simplest and most efficient of wavs. 

He has so designed the generator in this system that 
polvphase alternating current is generated with variors 
periodicities, and by making connection at various posi- 
tions on the generator simple squirrel-cage induction 
motors can, for the above reasons, be adopted (with all 
their enormous qualifications) for real power transmission. 
i. e., not a speed regulator only, such as when using regulat- 
ing resistances, in which case it is true that a variable 
speed can be obtained, say, with slip-ring motors, but the 
power is not anvwhere near the same ratio at the lower 
speeds; for Instance, a standard slip-ring motor designed 
for 40 b. h. p. at, say, 800 r. p. m. will, owing to the great losses 
that take place m the resistance, etc., inserted in the 
secondarv or rotor circuit, only give off approximately, say, 
10 b.h.p. at 400 r.p.m., although the machine шау be 
drawing, sav, anything from 14 to 20 e. h. p. from the generat- 
ing p'ant. It is true that it may be argued that the machine 
the motor may be driving would naturallv, being run at 
half-speed, require less power, but to get this less power 
and speed, it is quite evident to you that very large losses 
must take p'ace electricallv. 

Now in ths, the Paragon system, no resistances ате 
required. because the starting of the motors is done on 
low perodicity current and at such & voltage that the 
energv is consequentlv much lower, and every watt 
generated by the generator is utilised (leaving line losses 
out of the question) in power transmission; the over-a'l 
efficiency is therefore higher and, for reasons that I have 
pointed out previous!v, the recuperation energy that can 
be secured by the app'ication of squirrel-cage motors 
makes it quite possible that the total horse-power of the 
main generating plant to meet a given amount of work 
can be less, quite apart from the fact that, owing to the 
higher efficiency that can be obtained by use of this вузїеш, 
the prime-mover power can be less in any case, thus reduc- 
ing the capital outlay, because it is well known that these 
squirrel cage-motors are the cheapest motor for a given 
output, and also a reduction of the dead-weight, because 
it is also well known that this motor is the lightest per h.p. 
produced, with a given temperature rise, and these two 
facts alone must tell in the favour of this wel] thought-out 
system. 

The system is best explained by reference to an actual 
case which Mr. Durtnall has now in hand—the design of 
the plant for operating the machinery for a large dredget 
now being built, in which it is proposed to use as the 
prime-mover а 200 b.h.p. Diesel engine, running at 300 
r. p. m., this to run at constant speed irrespective of the 
speed or direction of rotation of the squirrel-cage induction 
motors, which are to be direct coupled to the bucket chain, 
main winch, rotary pumps, ladder winch, revolving screen, 
and belt conveyer. These will be driven by three-phase 
current, at variable speed as desired, through special con- 
trollers situated at the motor, by which means reversing of 
the machine at any speed can take place. The voltage is 
to be 250 (between phases); the periodicity will be 
generated at 10, 20, 30, 40, 50 and 60 periods per sec., or 
with 1,200, 2,400, 3,600, 4,800, 6,000 and 7,200 alternations 
per min., which means that (with, say, 3% slip) the & pole 
motors that are to be used in this connection will run at 
either of the following speeds when connected with the 
above periodicity current through the controller 146, 
290, 437, 582, 730, and with a top speed of 874 r.p.m. 

The generator in this instance will consist of six small 
machines, mechanically coupled together in line and on 


one base-plate. These will be driven at constant speed by 
the Diesel engine at 300 r.p.m.; they will consist of 4-pole 
machines, constructed as follows: the first machine will 
be a synchronous 3-phase alternating current generator ; 
this will give the 10-period current, the field of which will 
be separately excited (either from the continuous current 
l'ghting circuit, or from a small exciter that can be driven 
by, and mounted on, the end of the prime-mover crank- 
shaft); the other machines will be 5-transformer generators. 

The primary of the first transformer will be excited by 
means of the 10-period current, and this primary being 
mounted on the same shaft as the 10-period generator, 
and being of the same polarity, means that the periodicity 
of the current in the se*ondary or the transformer (which 
is a Stator) is double that of the 3-phase generator, namely, 
20. For th's reason the revolving magnetic flux in the 
primary revolves once, ahead of one mechanical turn of 
the prime-mover shaft, tappings from the stator secondary 
winding are taken off to provide the 20-period current. 
In the next transformer the opposite is provided, that is, 
the 20-period current is taken to the primary stator, and 
it is so connected that the magnetic flux revolves in the 
opposite direction in the air-gap, that its mechanically 
driven secondary turns in; the consequence is that as the 
polarity of the machine is the same as the 20-period trans- 
former, that the periodicity in the revolving secondary is 
raised to 30 periods for this reason, that for one mechanical 
turn of the secondary the magnetic flux in the stator 
primary turns twice in the opposite direction (which makes 
the relative speed of the magnetic poles or flux, equal to a 
12-poie machine driven at 300 r.p.m.). Tappings are taken 
by means of slip-rings from the windings of the revolving 
secondary to provide the thus 30-period current; ‘this 
30-period current also forms the exciting current for the 
mechanical driven primary of the third transformer, in 
which the magnetic flux revolves three times, ahead, of 
one mechanical turn of same. The result is that the 
periodicity in the stator secondary is raised to 40 periods, 
with tappings taken off, etc. This forms the exciting 
current for the stator primary of the fourth transformer, 
and is sent in such a direction that the magnetic flux in 
same revolves in the counter-direction to that of its 
mechanica'ly driven secondary, the periodicity in which is 
raised to 50 periods because the magnetic flux revolves 
four times against one mechanical turn of the prime- 
mover shaft. Slip-rings are now provided to take off the 
consequent 50-period current. This current also forms the 
exciting current for the mechanically driven primary of 
the final transformer, and 1s so connected that the magnetic 
flux revolves in the same direction as the mechanical 
rotation; the consequence is that the periodicity in the 
stator secondary of this transformer-generator is raised to 
60 per sec., because the magnetic flux revolves, ahead, of 
tie mechanically driven primary five times per mechanical 
turn; so tappings are taken off the secondary winding to 
provide the 60-period current. 

The whole combination is an efficient machine as a 
generator of variable periodicity polyphase alternating 
current for power transmission. Each machine is 
mechanically driven, supplies its part of the total work 
done. It is self-regulating, according to the number of 
motors that may be at any time coupled to it, or at any 
periodicity connection. It is interesting to note what will 
take place in the event of stopping a motor that, we will 
say, is running at the top speed, and to note the effect on 
the plant as regards momentary reduction of prime-mover 
power. Assume such a motor is connected with the 60- 
period current, and that the machine and heavy moving 
masses are running at high speed. We want to stop, 80 we 
turn the controller to the 50-period position; the con- 
s^quence is the machine does not drop in speed so quick 
es the change of connections are made, so that momentarily 
te squirrel-cage rotor is running above the synchronous 
speed of the then 50-period magnetic flux in its stator (the 
motor running at,say, 874 r.p.m., while the flux revolves 
in the stator at only 750 r. p. m.); the consequence is that 
the heavy moving mass of not only the rotor of the motor, 
but also the machine that 1t may be driving, is very quickly 
brought down in speed by this means, and what is also of 
the greatest interest is the fact that this moving mass 
provides momentarily the total power, and eases the 
prime-mover of same, which power may be used for the 
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driving of other machines working off the same generator. 
This process is carried down to the 10-period point, so that 
the return of mechanical energy is а very considerable item 
in very large work and should meet with considerable 
success. i 

The distribution of the electrical energy is to be carried 
out by means of bare copper bars, led to a trunk set of 
mains running the distance each side of the engine-room 
where the motors will work, where tappings are to be taken 
off by means of suitable cables to the controller, or 
periodicity selector, as it can also be termed. The reversing 
of any motor can be very easily carried out at the con- 
troller, and either of the above speeds can thus be efficiently 
obtained in either direction of speed rotation. | 

Licutinc.—For lighting the ship the lighting section of 
the switchboard would be divided into three panels, one 
for each phase. Advantage can be taken of the star-con- 
nected generator, previously mentioned, for reducing the 
voltage for lighting purposes. The voltage across any of 
the three phases would be 250 volts, but if the neutral 
point of the star connection is brought out as a fourth 
wire, the voltage between this wire and any of the other 
wires is much lower than that between anv of the 
phase wires themselves. We can thus take advantage 
of this to reduce our voltage for lighting without the use 
of transformers. And I propose to balance the lighting of 
the ship between this fourth wire and each of the phase 
wires. 

Many advantages may be claimed for the gas and elec- 
tricity system, numerous and far reaching. In the first 
place, labour for working would be cut down to half. The 
consumption of fuel would be half, which means the saving 
of bunker space. The cargo winches and hoists would be 
more efficient, and would be started up without the drain- 
ing and heating, etc., which take place with a steam winch. 

The wiring for the ship’s lighting would be as usual, of 
the best workmanship and. material to ensure success. 
Mains cou!d be led to each deck, running fore and aft of 
the ship, with distribution boxes in the most corivenient 
positions for distributing the current to the different 
winches, small motors, etc., the main cables being properly 
cased in iron barrel, or by some other suitable means to 
ensure the installation being watertight. 

Heatina.—I think that you all agree with me that the 
heating of the ship by steam 1s very unsatisfactory. Steam 
has to travel through long lengths of small bore pipes to 
get to the radiators, and by the time it reaches them it 
has lost anything from 50% of its heat. On the other 
hand electricity can be transmitted any distance with a 
loss of about 2%, thus leaving about 9895 to be expended 
in heating the radiators. Again, electrical radiators can be 
more efficiently placed than steam radiators, and better 
controlled. | 

CookiNG.—With regard to cooking by electricity it has 
been found by actual experience that it is far more cleanly, 
economical and easier to apply than coal. Applied on 
board ship, coal and ashes could be banished from the 
galey altogether, and as this is usually anything but a 
commodious space, it would be a great advantage as well 
as cleaner. 

Another advantage which I wish to point out to you in 
connection with an electrical installation is that there is no 
trouble from freezing; those who have been into Russian 
and Canadian ports, for instance, know what a great 
nuisance this is, where it is necessary to keep the winches 
running all night to prevent freezing, as when freezing 
does happen it causes delay and expense. With the system 
I propose there would not be any trouble of this sort, as 
all the steam-pipes for operating the winches and capstans, 
etc., would be replaced by copper cable, which is, of course, 
unaffected by the cold, and all deck machinery would be 
operated by electric motors, which are again unaffected 
by the cold, and can be made absolutely weather proof. 

ReEFRIGERATOR.—All] refrigerating machinery could be 
very well operated by electric motors. They would, of 
course, require to have a large range of speed, somewhere 
about 40 to 120 r.p.m. It would enable the refrigerator to 
be installed in the most suitable place without regard to 
the means of getting steam to it with resulting economv. 

Erriciency.—I shall now deal with the question of the 
efficiency of the suction gas plant as compared with the 
Steam plant, as I propose to show the coal consumption 
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per h. p. for both types of plants. I propose to take the 
actual tests taken on a 750 h. p. suction gas engine of the 
type I have described and compare it and a high-class 
Corlise steam engine working with condenser and econo- 
miser. It is necessary to take this course, as I have not 
been able to get actual coal tests of a donkey boiler under 
ordinarv working conditions. 

In the case of the steam penne the coal consumption 
under test conditions was 2 lb. of coal per brake horse 
power hour at the flv akel. To analyse the losses from 
the coal fed into the furnace, the first are due to radiation, 
unburnt hydrocarbons and ashes. Of the losses due to 
excess air in the products of combustion we find that 
some 35 to 45% of their sensible heat is recovered by the 
economiser. Of the total heat of the coal fed into the 
furnace 71:3% appears as steam at the boiler stop valve. 
Six per cent. of the total amount of heat in the coal is lost 
by radiation from the steam-pipes connecting the boiler 
and engines. The greatest loss is found in the latent heat 
of the exhaust steam, and to condensation in the engine 
itself, which is approximately 52% of the total amount of 
heat generated. The total losses, therefore, as vou see, 
amount to no less than 86:829 о, leaving 13:189, as indicated 
horse power. The mechanical losses of the engine amount 
to about 15%, therefore the total amount of heat supplied 
to the boiler from the coal which appears as useful work 
is 11:294. The mechanical efficiency of the engine is not 
far out, I think, at 85%, especially as the engine in question 

drove its own auxiliary pumps. 

Dealing now with the gas engine, it has been found in 
a test of the engine mentioned above that it is possible to 
obtain one brake horse power per hour for an expenditure 
of 8,500 b.t.u. from the coal fed into the gas producer. We 
assume that the coa! for the producer has the same calorific 
value as the coal for the steam engine, that 1s 13,650 b.t.u. 
per lb. of coal. The loss due to radiation and ashes in the 
producer amounts to 28% of the total; allowing for the 
fact that the steam required for making gas can be raised 
when running from the heat of the exhaust gases from 
the engine, which amounts to about 13°6°,, we get an 
efficiency of about 83:695, which appears as gas at the 
outlet of the producer. This figure is made up as follows : 
28% due to losses in ashes, ete., 2°, due to losses in the 
auxiliary machinery, making a total of 30°,, from which 
must be taken 13:6 % added by the exhaust steam heating, 
leaving 83°6°% efficiency as above. This compares with 
the efficiency of 71:395 of the steam boiler. There is no 
loss in the gas after it leaves the producer, as the subsc- 
quent scrubbing and c'eaning process does not effect its 
calorific value to anv measurable extent. Taking the 
producer efficiency at the round figure of 80%, from each 
pound of coal fed into the producer we get 10,900 b. t. u., 
which appears as gas available for use in the engine; we 
must, however, take from this figure 9°, which from a 
number of tests represents the stand-by losses of the 
producer, leaving 10,000 b.t.u. really available. We 
therefore get the quantitv of coal for one brake horse 
power for one hour as 8,500, divided by 10,000, which 
equals 85 Ib. of coal per brake horse power hour for the 
gas engine. This compares with 2 lb. in the case of the 
steam engine. You will, therefore, see that the fuel costs 
of gas engine will not in any case exceed one-half those of 
the steam engine. 

There 1s no reason waver why the figures for the gas 
. engine could not be maintained if used for the purpose of 
driving an alternator for supplying current for the auxi- 
liaries on board ship; whereas the losses due to the dis- 
tribution of the current, etc., would not amount to more 
than, say, 20° for the electrical plant, the losses due to 
distribution of steam to the auxiliaries would be, as I 
mentioned before, on the most favourable conditions a 
minimum of 75%. I think that these figures should con- 
vince every one that the system I have described has a 
great futute before it for auxiliary work on board ship. 

In the earlier part of this paper I mentioned that I did 
not claim cheapness in first costs for the electrical suction 
p'ant power for power, but owing to the fact that only 
20% of the power generated in the gas engine is lost in the 
subsequent distribution, compared with that of 75% in 
the case of the steam plant, it would only be necessary to 
install a gas plant of about half the power of the donkey 
boiler to do the same work. Now assuming for the moment 
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that the coal consumption per b.h.p. hour was the same 
for both boiler and producer, it follows that the bunker 
space required for the producer would be only half that 
required for the boiler; however, as I have shown above, 
the coal consumption per b.h.p. hour of the producer is 
less than one half of the steam boiler, and the actual 
bunker space required would be only one quarter of the 
space required for the donkey boiler. 

I give below a few particulars as to the space and weight 
of various size plants with the producer plants as below: 


Brake h.p. Tons. Cwts. Space occupied. 


IOO .. 6 15.. 11 ft. 0 in. x 6 ft. 9 in. x 13 ft. Oin. 
125 .. 10 5.. 12 ft. O in. - 7 ft. 6 in. х 13 ft. Oin. 
150 .. 10 10.. 13ft. O in. 8 ft. 6in. x 13 ft. 0 in. 
175 .. 12 0.. 12 ft. O in. 8 ft. Oin. х 16 ft. Oin. 
200 .. 13 0.. 12ft. Oin. x 8 ft. 0 in. х 16 ft. 0 in. 
250 .. 16 0.. 14 ft. 0 in. x 9ft. Oin. x 16 ft. Oin. 
300 .. 18 15 .. 14 ft. Oin. x 10 ft. 6 in. х 16 ft. Oin. 
350 .. 91 15 .. 14 ft. 0 in. x 12 ft. Oin. х 16 ft. 6 in. 


From these figures you will observe that the weight of 
a 300 h.p. producer is approximately 19 tons, and occupies 
14 ft. x 10 ft. 6 in. х 16-ft. 
VERTICAL Four-CyYLINDER ТҮРЕ Gas ENGINES. 
Weight in 


Brake li. p. nett tons, Length. Width. Height. 

100 114 10 ft. 6in. ~ 7 ft. 0 in. - 8 ft. 6 in. 
125 .. 133 11 ft. O in. х 7ft. 6 in. х 8 ft. 9 m. 
150 .. 17 ll ft. 6 in. x 8ft. Oin. x 9 ft. 6 in. 
175 .. 193 13 ft. 6 in. х 8 ft. 6 in. x 11 ft. Om. 
900 .. 22 14 ft. Oin. x 8ft. 6 in. II ft. 3 in. 
950 .. 25 15 ft. Oin. « 8 ft. 6in. x 1l ft. 6 in. 
300 .. 30 16 ft. Oin. x 9ft. Oin. x 12 ft. Oin. 
350 351 16 ft. 6 in. x 10 ft. Oin. x 12 ft. 6 in. 


From this table vou will see that the weight of the 
engine is 30 tons, and occupies 16 ft. x 9 ft., and is 12 
ft. high; ; thus the total weight of combined producer and 
engine is 30 tons plus 19 tons, total 49 tons. 

In a recent paper it was stated that the breakdowns 
in steam engines is one in eight, while the breakdown in 
gas engines is one in twelve. 

The cost of upkeep of a producer plant of course varie 
somewhat, but from my experience it should not exceed 
more than £10 to £11 per annum in & well-designed and 
constructed plant of 300 b.h.p. The items which wear 
out are the fire-brick lining of the generator, and bottom 
fire-grate. The coke in the scrubbers should only require 
renewing once a year, and this only if the producer has 
been working constantly for this period. 

The producer requires а certain amount of water. This 
is used for two purposes, viz.: for converting into steam 
for the production of gas, and for cleaning the gas in the 
scrubbers. The total consumption for both these items 
varies from 14 to 2 gallons per b.h.p. hour. The greater 
proportion of water is used in the scrubbers, but as there 
is no objection to the use of sea water for this operation, 
the amount of fresh water required would be very little. 
Suction gas is non-odorous and poisonous, but as the whole 
plant is working below atmospheric pressure and the 
producer only generates just sufficient gas for the load 
on the engine, there is no possibility of escape when at 
work or standing by. When starting up a small quantity 
of gas is blown “to waste through a properly constructed 
waste-pipe, so that there can “be no danger from this 
source. 

The usual method of shutting a gas plant down for 
standing by is to open the waste-pipe cock and the ash- 
pit door to allow a draught of air to pass through the 
generator to keep the fire alight. The stand-by loss is the 
amount of fuel consumed during this period of rest. In 
Mr. Dowson’s book, recently published, on Producer 
Gas" will be found a complete comparison of the stand- 
by losses between gas plant and steam boilers, which shows 
an enormous difference in favour of the gas plant. When 
I say that for a given power the gas producer has far 
less radiating surface than a boiler and occupies less space. 
has less external settings to be heated up, and, moreover. 
requires less fuel to make up this loss than in the case of 
a steam boiler, the enormous difference in the stand-by 
losses will be more/readily understood. 


I will only tabulate a few of the figures, which will be 
quite enough to show the gas plant compared with a 
boiler in this respect. 


CONSUMPTION OF FUEL IN BoiLERs Durina STAND-BY 


Hours. 
Max. hp. Coal consumed 
Type of boiler. of boiler. per standing hour. 

Various . . 100 14-0 lb 
Lancashire .. >: .450 315 „ 
Babcock & Wilcox 210 67-0 „ 

Ditto . 550 180-0 „ 
Niclausse 400 50-0 


This gives an average of 2 Ib. of coal per hour. 


IN PRopvcEeRS DURING STAND-BY 
Houns. 


FUEL CONSUMPTION 


Maximum h.p. Coal consumed per 


Locality of Producer. standing hour. 

penshaw ..250 T 5:1 lb 
Leicester. 2 ..100 at 2 =: 
Small Heath 25 ..250 45 „ 
Limerick ‚.225 38 „ 


Walthamstow ..875 .. 1:8 „ 
This gives an average of ‘O17 Ib. of coal per b. h. p. hour. 


In a paper read. by Mr. E. Shackleton before the Institute 
and reported in Vol. XX. of the Transactions, he gives 
some very interesting figures relating to the coal con- 
sumption required for load.ng or discharging cargo by 
steam ; he bases his figures on a steam plant of 200 b.h.p., 
and gives the fuel consumption of this for 12 hours аз 
9 tons 7 cwts. 16 lb., and goes on to say :— 


“ Referring to the cargo discharge consumption, the 
writer is of opinion that the majority of engineers arc 
acquainted with the excessive fuel consumption of the 
average steam winch, which (on account of its very low 
efficiency, owing to condensation losses, etc.) may probably 
be put at 5 lb. per h.p. per hour as not too high an 
estimate." Comparing this figure with the coal consump- 
tion of the electrical winch driven from the suction gas 
alternator, I will refer you to the coal consumption of the 
gas plant which I gave at 85 lb. per b.h.p. hour on the 
gas engine. To arrive at the consumption for the winch, 
we have to take into consideration the distribution losses 
of the electrical system. I stated this figure was 20. 
Supposing that we take this at 25%, we shall get a coal 
consumption of 1.06 Ib. of coal per brake h.p. hour on our 
electrica] driven winch, as compared with 5 lb. of coal 
for the steam driven winch. This means that the coal 
consumption on, sav, 24 hours continual work with 200 
b. h. p gas engine would be just over 4,800 Ib. of coal, while 
the coal for the steam engine would be 24,000 1b., or just 
five times as much. 


Dealing with the amount of mechanism in the two forms 
I have described, that is between the producer and the 
steam boiler, the producer is a comparatively simple piece 
of apparatus, as no parts of it are subject to any pressure, 
and after the gas is cleaned and scrubbed no physical 
change takes place until it reaches the engine, no feed 
water pumps are required, and the amount of cleaning 
required is extremely small. On the other hand, the steam 
boiler has to be well maintained, as it has to work under 
high pressure. Care has to be taken with the feed water, 
and the interior of the boiler must be kept free from scale, 
etc. The steam can lose a great amount of its heat in the 
steam-pipes. The valve gear of the gas engine is extremely 
simple, and when once set cannot be tampered with. 

As for the alternating current generator and induction 
motors, these are simplicity itself, far more simple than 
continuous current motors. The losses that occur in the 
distributing cables at the most only amount to about 2^,, 
and these cables require absolutely no attention when once 
installed. 

Below I give the actual test figures taken on a Hornsby 
Stockport suction gas engine of 200 b.h.p. showing cost of 
working, including capital expenditure and maintenance, &c. 

A test on a 200 h.p. Hornsby Stockport suction gas engine 
showing the cost of working, including allowance for depre- 
ciation and capital expenditure :— 
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Coal.— 85 lb. per b.h.p. hour, 170 Ib. per hour 
at 12s. per ton ; ps = .. II pence 
Labour.—One man with labourer assistant, 53 
hours at 40s. per week 9^ ai 


Water.—Two gallons per b.h.p.h. at 6d. per 
1,000 galls. .. Ж 2 T e. ee 
Capital Erpenditure.— Engine and plant, £1,680. | 
Interest 5%. Depreciation 74°, and main- 
tenance 23 ?,, making a total of 15% . 23 „ 
Oil waste and stores - es CN. a 


Making a total cost of per hour 49 pence 


49 pence for 200 h.p. per hour equals -25 pence per hour 
or one farthing per brake horse power hour. 


From an article written in Cassier's Magazine by the 
Marquis of Graham, on the gas engine experiments in the 
Кайт, the gunboat stationed on the Clyde for the use of 
the Clyde division of the Royal Naval Volunteers, and 
usually cruises at the week end, we gather the fo!lowing :— 


Her description is as follows: Composite construction, 
s'ngle screw, length 165 ft., beam 29. Mean draught, II ft. 
2 in.: displacement, 715 tons; i.h.p. with forced draught, 
1,000 h.p., speed, 13 knots ; with natural draught, 600 h.p., 
speed 11:5 knots. She was launched at Elswick, October 8, 
1886. | 


Her old boilers and steam engines have been removed and 
a single set of vertical Beardmore Chapla‘n suction gas 
engine and producer installed in their place. The engine is 
500 b. h. p., five-cylinder sing'e acting bore, 20 in. stroke, 
21 in. 120 r.p.m. The five cylinders are independent. of 
each other. One cylinder could be knocked off for examina- 
tion if required, while the other four are working. A magneto 
is fitted to each cylinder, the ignition being of the low 
tension make and break type, this tvpe of ignition being 
cons:dered the most suitable for marine work, as there is 
so much moisture to contend with. This form of ignition 
has been running two years without a single failure. The 
producer is of the usual type, the fuel being anthracite ; 
the steel shell of the generator being lined with fire bricks 
and with the feeding hopper on the cover, the cover being 
water cooled. The fire bars are trough shaped and placed 
radia'ly round the producer; the inner ends are supported 
on a frame. Water is kept circulating through this, and 
80 prevents the edges of the fire bars burning away. The 
gas after leaving the producer enters the bottom of the 
cooling tower and leaves at the top. The gas in its upward 
course comes in contact with water sprays, and is thus 
cooled and c'eared of any grit that may be in it. After 
leav.ng the cooling tower the gas passes to the centrifugal 
drier, in which the fan is revolving at a high rate of speed, 
and any water that is in the gas is thrown off to the wal!s 
of the casing and is drained away to a water sea’. The 
раз being lighier rema ns in the centre of the fan, and is 
then drawn through the c'eaner to the m:xing valve on 
the eng-ne and then to the various cylinders. The exhaust 
раз passes into a nest of tubes through which water is 
circulating, and the heat from the gas generates steam 
which is used for the producer. 


The engine is started by means of a mixture of gas and 
a'r pumped up to 90 lb. per square inch, which is admitted 
to the cylinder through a specially constructed valve and 
then fired. The enz ne invariably starts up with the first 
impulse and gets sufficient way on to draw in gas from the 
main mixture. As regards the performance of the vessel, 
she has run up to date over 1,800 miles at an average speed 
of 8 to 9 knots per hour. There is no shovelling coal in a dark 
and confined space. The feeding of the gas producer is 
intermittent, and can be done automatica!ly instead of by 
hand. The heat from the producer is nothing compared 
to the heat arising from boilers in a stokehold. As regard 
weight and space, the gas producer saves from 2530 »% of 
the corresponding item of a steam outfit, but it is in the 
cost of labour and fuel that one of the chief benefits is to 
be found. The Rattler as a steam vessel had 13 stokers 
and 4 engineers, now as a gas ship she has 3 engineers and 
4 helpers. The producer only requires à few minutes’ 
attention every two hours. It was found that starting 
from all cold took 30 minutes. Consumption of fuel com- 
pared with the steam plant was 50% less for the gas plant. 
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My desire in giving you the particulars of the Rattler 


is to illustrate the actual proof of saving. 
First in the labour we have— 


Steam. Gas. 
13 men .. 4 men, giving а saving 9. 
4 engineers. .. 3 engineers, giving a saving 1. 
Coal.. 50% less. 
Space 25% to 30% less. 
Weight 2594 to 30% less. 


At the Powell Duffryn Aberdare Collieries Electrical 
Equipment, started up in 1905, the alternators are as 
follows :— 


No. 1. No. 2. 
Output 2,000 k.v.a. 1.000 k.v.a. 
Pressure. 3,300 volts 3,300 volts. 
Frequency 50 Js 50. 
Speed .. .. .. 83 revs 94 revs. 
Height above floor 17 ft 13 ft. 
Floor space with 

horizontal engine 988 sq. ft. .. 720 sq. ft. 


The motors are as follows :— 


No. 1 


No. 2. 
Variable Speed. Constant Speed. 


B. H. P. 150 75 50. 100 50 25 
Volts i. 3,000. 3,000 3,000. 3,000 3,000 3,000 
Diameter of 
Rotor .. 42} 30 25. 42 24 19} 
Speed (full load) 290 365 365. 290 485 485 
Efficiency :— 
Full .. 89.5% 89 % 85% 90% 91% 87.5% 
Three-quarter 89 „% 88% 84 91% 909,88 % 
Half . . 87.5% 86% 82% 91 88.5% 87 % 
Power Factor :— 
Full 78 82 72. 87 83 85 
Three-quarter 71 78 63. 86 77 80 
Half 6 68 5 82 +65 7 


Temperature rise 
Centigrade 35 395 45 . 37 60 30 


These are induction motors, and those working below 
ground are totally enclosed. All switch-gear below ground 
works under oil. The fans are rope-driven by 180 b.h.p. 
3,000 volts motors, and detiver 150,000 cubic ft. of air per 
minute with 34 in. on water gauge. The cost per unit 
delivered to the transmission lines with an output of 44 
million units per annum, load factor 37 , using unwashed 
coal, small (13,000 B.T.U.), at 4s. 2d. per ton is— 

Works cost bs т 0:184. per unit. 

Int. and dep. on Station, 10% 0-:185d.  ,, 


Total 0:365 per unit. 


It is hoped to bring this cost below 0°3d. per unit with 
45% load factor. There is no danger whatever in any 
electrical system, if it is used with ordinary care. Here 
we have 3,000 volts motors, mains, and switchgear below 
ground ; four years have elapsed, and there have been no 
accidents; 500 volts have killed people, and, of course, 
so will 2,000, but 2,000 volts 1з treated with greater care, 
and is better installed, and leak indicators, etc., are kept 
. working. 

In conclusion, I might mention that the maintenance 
and depreciation in sea-going installation such as I have 
attempted to describe would not be at all heavy. I think 
that an allowance of 74% is usually reckoned as a fair 
margin to allow for depreciation of the plant on land 
installations ; perhaps at sea this might be a little heavier, 
say 10%. As for maintenance I think that 2°, would 
cover this item. So we get 124° as an annual charge on 
the capital outlay of the installation. I think that the 
comparison which I have endeavoured to make between the 
two systems, that is the donkey boiler with its scattered 
units and long lengths of steam piping, and the suction 
gas-plant with its centralized generator, gives the case fairly 
for each system. 


PRIZE FOR INVENTORS. 


In connection with the International Labour Exhibition to 
be held at Turin in 1911, the Turin Chamber of Commerce offers 
a prize of £2,000 to be given to the author of any invention of 
whatever kind which in practice will prove advantageous to 
national economy. But such invention must not be of older 
dat» than 1908. 
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ELECTRICAL PROPULSION OF SHIPS.* 
By WILLIAM P. DURTNALL, M.I.Mar.E, M. I. Auto. E. 


The present century is pre-eminently one of dariny. 
The new age, with its clearer thought, its wider scope of 
action, and its humane and liberal institutions, has proved 
itself an excellent foster mother for the springing up of 
new ideas and countless inventions which, under earlier 
ages, would have been stifled at birth, as direct emanations 
from the evil one. Released from the swaddling clothes 
of error and superstition, the inherent maturitv and 
strength of man has re-asserted itself, and to the un- 
trammeled vision and ripened energies of the scientist the 
mvsteries of nature have been gradually disclosed. 

Foremost amongst these has been the discovery of that 
most magical and mysterious agent, Electricity. The 
prosecution of this comparatively crude and untricd 
science was at first attended by laborious thought and 
imperfect results, and little real progress was discerned 
until about 76 years ago, when the eyes of the world 
were turned to London, on the most interesting exhibi- 
tions of one, Thomas Davenport, who had constructed his 
design of electric motors, working from primary cells. It 
was clearlv shown that rotary motion could be given to 
such a machine, and thus formed the basis for the future 
as regards electrically propelled ships. 

For the first time in the history of the world ‘of elec- 
trical engineering—nearly 72 years. аро (1838)—Prcf. 
Jacobi, a distinguished electrician residing in St. Peters- 
burg, made a demonstration as to what could be accom- 
plished with the electrical motor as a means of propulsicn 
of boats. 

Towards the expenses the Emperor Nicholas contributed 
about £2,500. Prof. Jacobi employed the type of electric 
motor that Davenport had brought out, and which had 
attracted consideralle attention at the Academy of Sciences 
at Paris in 1835. The attempt was the first on record of 
its nature, and was a proof of the originality in electrical 
investigation that made Prof. Jacobi one of the discovere:s 
of the great modern art of electrical engineering. 

Since that time, the later work in England of Robert 
Hunt and G. E. Dering in 1856, and Count de Moulins ш 
France, in 1866, there have been many other attempts to 
apply batteries to the propulsion of boats, but these ex- 
periments have nowhere resulted in lasting commercial 
results; the prospects of seeing a large ship laboriously 
hauling an acre or two of batteries through the surf was 
almost too much to expect, and although many attempts 
have been made from time to time, it remained for tlie 
introduction of high speed and efficient prime-movers 
such as internal combustion engines and steam turbines, 
together with the tremendous advance in the art of 
designing and building dynamo-electric machinery, before 
the application of the electric motor could be reasonably 
put forward as a means of propeller shaft driving for main 
marine work. 

The next important step in this direction took place 
in 1903, also at St. Petersburg, when a vessel was con- 
structed and put into service by Messrs. Nobel Bros. Jn 
this craft was a tank vessel of 1,150 tons displacement, 
intended to carry oil on the Volga and in the Caspian 
Sea. The propulsive plant of this interesting vessel con- 
sisted of three Diesel engines, driving three continuois 
current motors, each serving to drive one of three prc- 
pellers fitted, the control for which being carried oit 
from the bridge. The regulation was effected by means (f 
varying the exciting current of both the generators aid 
also the motors, by which means also the reversing of the 
propellers was carried out. The vessel speed was, however, 
only very low: when light, 8 knots, and when loaded. 
T'4 knots; the total power of the engines was 360 b.h.p, 
120 h.p. each. The generating plant was situated about 
amid-ships, while the motors were placed right aft in a 
separate motor room. The control being arranged from tle 
bridge, the engine-room staff did not know in what direc- 
tion the propellers were running, whilst the staff in tle 
motor room knowing it, were unable to bring about any 
change. The complete control of the drive was carried out by 
the engineer on the bridge, and he steered and maneuvrd 
the ship without having any contact with the engine- 


* Abstract of Paper read before the London Association of Foreman 
Engineers and Drauglitsmen, ou Saturday, September 4. 
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room staff. The consequence of this was that no such 
thing as mistakes in either receiving orders, or misunder- 
standing same, has been known to occur on ships where 
the ordinary signals have to be given to the engine-room 
and attended to before any altera‘ion in the speed or 
direction of the propellers can be mad». The importance 
of such a method of control is self-evident, and it will be 
remembered as to how a great German liner was a few 
years ago driven on to Dover Granite Pier by mistaken 
orders, and sustained severe damage in consequence. As 
stated before, the advent of the internal combustion 
engine and the high speed steam turbine has brought 
about conditions which now make the commercial possi- 
bilities of the electric motor for main marine propulsion 
appear well within sight, and some very interesting sug- 
gestions have during the last few years been made as to its 
application to such very important work and exacting 
conditions ; in Ámerica and on the continent of Europe 
some of the most important members of the engineering 
world have been at work on this subject. 

Some hesitation may at first be apparent as to “ why " 
introduce electricity between the prime-mover and the 
propeller? to which point we all wish to apply the power 
of the prime-mover with the least possible of losses; and, 
on the face of the matter, it certainly does appear that 
if compared with the existing slow-running marine engines, 
with their slow-running propellers, etc., under those circum- 
stances, the application of electricity, or any other inter- 
mediate, would be a wasteful and unnecessary, if not a 
ridiculous, idea. 

But as the march of science goes on we find that prime- 
movers are introduced (such as steam turbines, etc.), which, 
to be economical in fuel, must be run at such revolution 
speed many times that of the efficient propeller—in order 
that it may produce the utmost thrust per h.p. delivered 
to it. As you all know, the modern reciprocating engined 
cargo boats have propeller speeds of from 60 to 1:0 r.p.m., 
and work with great comparative economy as compared 
with steamers that have been fitted with steam turbines. 
In some cases the propellers have been raised in speed 
to meet the high speed of the turbine. It is a well-known 
fact that the steam turbine to be economical in fuel must 
be run at a high blade speed and be supplied with dry or 
superheated steam, and must be run also on a high vacuum; 
on the other hand, the propeller is a piece of mechanical 
machinery that to be efficient must be run at low speed, so 
that it becomes very evident that direci-coupled turbines 
mean for main marine propulsion a compromise of а very 
wasteful nature, t.e., the turbine being brought down in 
revolution speed, and the propellers are ra'sed in revolution 
speed to meet same, the consequence is that the propeller 
cannot produce the maximum of thrust, and the turbine 
cannot produce the utmost amount of h.p. from a given 
amount of steam or fuel burnt, as cofnpared with what 
is possible if some such reduction gear, such as electrical 
power transmission, is introduced between the high speed 
steam turbine, and the, say, slow speed propeller that 
could then be used. As an example, tare the Lusitania. 
The trial figures show that the propulsive efficiency worked 
out at about 48 %, that with the turbines and propellers 
running at 186 r.p.m., and the power was about 16,375 
h.p. in each of four shafts. Now Dr. Caird, who, as you all 


` know, is a great authority on the subject of shipbuilding and 


propulsion, gives it out that had the Lusitania been fitted 
with slow speed reciprocating engines with the propellers 
only running at 80 r.p.m., and, of course, larger in diameter 
than those used at present, that the power required by the 
propellers for the same vessel speed of 25 knots would only 
have been 52,830 h.p., or only 13,207 h.p. on cach shaft, and 
that the propulsion efficiency for the above power would 
be about 60°, instead of 4895; so you see what the running 
of the propellers at slow speed means, as it is not the fact 
that it is essential that the reciprocating engine is more 
economical than the turbine, but the fact that by running 
the propeller at a comparatively low speed, making large 
blades and low pressures per sq. in. of propeller blade 
possible, and consequently taking better grip of the water. 
and producing the maximum of thrust per unit of power, 
It will thus be seen that if electric motors be coupled to 
slow speed propellers that the same propulsive efficiency 
may be obtained per h.p. delivered by the motor shaft 
to the propeller shaft. Now we will come to the matter 


of steam consumption, and we will leave the matter of 
auxiliary driving out, so as to get the proper comparison 
for the fuel burnt per h.p. for propulsion on'y in each case. 

The figures stated in the trials of the above vessel go 
to show that the amount of.steam per shaft h.p. was 
12-77 lbs. per hour, therefore requiring 836,435 lbs. of 
steam (this for propulsion only) Now if the propellers 
were driven by induction motors (say two 8,188 h.p. each) 
on each shaft, these motors can be made with a mechanica! 
efficiency of, say, 93 %, which to supply them with sufficient 
electrical energy to do this work of 16,375 h.p. on each 
shaft would require, sav, 52,403 kw. (leaving out the 
sma'l amount of loss that would of course take place 
between the generators and the motors). To meet the 
above conditions, we will assume to put on hoard five 
10,480 kw. turbine alternators running at 1,000 r.p.m., 
and these when supplied with steam at, say, 160 lbs. 
pressure, superheated by 100? Fah., and running on а 
vacuum of 28 in. (which can under these circumstances 
be obtained at sea in the Atlantic, but, of course, not in 
the Red Sea). the guaranteed steam consumption can be 
11 lbs. per kw. hour delivered to the terminals of the 
generators, which means that 576,433 lbs. of steam per 
hour would be used for propulsion only, which is a saving 
of no less than 31% in steam and, therefore, fuel, that is 
taking the speed of the propellers and motors as at 
present, namely, 185 r.p.m. A further reduction in the 
power required, and, therefore, fuel, is quite possible, 
insomuch that it is quite within the range of practical 
possibility to build motors of this size that would run 
with economy at, say, 150 r.p.m., and at the same time 
to be of such diameter that they would get into the narrow 
after lines of the vessel, at least, in the same places as 
the present space occupied by the present turbines. It 
must be remembered that I do not propose to use motors 
with a lot of different windings on them to be able to change 
the revolution speed, as this is done in my Paragon 
System by means of the generation current at various 
periodicities, which in turn allow the motors to run at 
such a speed which may be desired in practice, with the 
consequent absence of complicated controllers and without 
the necessity of wasteful resistances, etc.; so it will be 
very evident to you that the power transmission efficiency 
will be the highest possible electrically. 

I will leave to your own imagination what this tremen- 
dous saving in fuel will mean, and the following items will 
be at least reduced by a like amount: boilers, stokers, 
trimmers, feed-pumps, draught-fans, funneling, coal 
bunkerage, dead water in boilers, smaller steam and ex- 
haust pipes, condensers and their circulating water, and 
pumps, air pumps, and many other things that make up 
the steam plant of a modern liner. 

Ship owners will be well advised to look right into this 
matter, and I am of an opinion that the coming competi- 
tion in the shipping trade, from foreign sources, will compel 
the ship-builders to employ high speed superheated steam 
turbines to produce the power, and to adopt electrical 
means to transmit same to slow speed propellers, and for 
the before-mentioned reasons; and when this is done, such 
low coal consumption per ton of displacement per mile 
at any given vessel speed will then be recorded that it 
will be a most difficult thing for shipping firms to com- 
mercially exist without it. 

There is another prime-mover that is now making very 
rapid headway to the front, t.e., the internal combustion 
engine, with its light weight and high thermal efficiency, 
will in the next decade be extensively adopted for the 
purposes of propelling of ships and also for working 
auxiliary machinery on same, in conjunction with electrical 
power transmission. These interesting prime-movers will 
show further economies, especially in those vessels that only 
require power up to, say, 1,000 shaft h.p. At present, above 
that power the high superheated speed steam turbine is top 
dog as regards its practical application, the reversing and 
speed regulation being carried out electrically, so that the 
engines may run at high speed (much above that of the 
propeller) always in the same direction, and at constant 
speed rotation, irrespective of the speed of the propeller, 
or whether the vessel is going ah»ad " or “ astern,” and 
this control can be very efficiently brought about either 
from the engine-room or from the bridge, as may be 
desired. I hope in the very near future to be able to publish 
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some tests of a 500 h.p. single screw vessel that it is sug- 
gested that my system shall be adopted on for propulsion, 
with suction gas plant, and engines running at about 
450 r.p.m.; the propellor will run at about 100 r.p.m., 
and the economies that will follow are quite obvious. 

| However, I hope that these small endeavours have been 
the means of raising some train of thought in the direction 
indicated, which will show the real investigator what is 
in store for the progressive ship-owner who gives that 
system a trial, and which will be the forerunner of the 
general adoption of electrical power transmission for the 
propulsion of ships. 

DiscussIon. 

Mr. Durtnall illustrated his paper with about 200 lantern 
slides, showing machinery and plant on existing turbine 
and reciprocating engined steam vessels, and pointing out 
the larg> dimensions and, consequently, their great weight 
and cost. 

A short discussion followed the paper. Mr. George W. 
Knight (President) observed that it behoved engineers 
to think thoroughly on the subject of electrical power 
for marine propulsion. He drew attention to the very large 
and heavy reciprocating engines that had been made and 
the vast number of working parts which had to be kept 
in good order by marine engineers. If the lecturer’s claims 
could be realised in practice he was inclined to think that 
great economies must ensue. 

Mr. Hill (an electrical engineer) mentioned that he came 
to the meeting with feelings of doubt as to the possibilities 
of electrica] propulsion for large ships, but, after hearing 
th» paper and details given by Mr. Durtnall, he must 
admit that his views had altered. Take, for instance, he 
said, the question of rapid reversal. There was no question 
as to the speed in which this might be brought about by 
means of the control which Mr. Durtnall had suggested 
and embodied in his scheme. 

Mr. Reed thought 18 was quite evident that the electric 
motor could be made of such power and speed as required 


for propeller driving. 
THE CARE OF A BATTERY. 


French industry in, at least, three important centres 
Rouen, Lille and Mulhouse, is assisted and encouraged 
by technical and industrial societies. We are not forgetting 
that the last of these towns is in Alsace, but the industry 
is Gallic and the proceedings of the Mulhouse Society 
are still reported in French. Among the useful parts 
played by the Rouen Society is an arrangement by which 
its members can have the disinterested services of a first 
class engineer, who is ready to give advice on the installa- 
tion of machinery and steam-power, and to make periodical 
visits of inspection or to advise on an emergency. An 
electrical engineer of high standing is also at the service 
of members. The report of this official, M. G. Thullier, 
for last year is now before us. In addition to supervising 
the reception of new plant and assisting at several in- 
stallations, he made 28 emergency visits. These are charged 
at the modest rate of 35 francs per half day to the member 
of the Society, and users of electricity in Rouen frequently 
become members of this excellent Society in order to take 
advantages of this expert service. From the result of his 
observations, M. Thullier makes some interesting notes 
on tlie use and care of a battery of accumulators. 

M. Thullier notes that the working capacity and dura- 
bility of a battery of accumulators depends upon constant 
inspection of the battery and the regularity with which 
the charge of electricity is renewed each day, allowing for 
waste. It is well understood that a battery which has 
yielded 500 a.h., for instance, should be charged with 
more than this amount, say about 600 a.h. 

In erder to be able to charge a battery then, we must 
know how many ampere hours it has given out since the 
last charging, if we are to save time and avoid hesitation 
and uncertainty in the operation. We must also know 
what proportion of the total output has been yielded. 
If the battery has been nearly exhausted, it must be re- 
charged slowly, z. e., with a comparatively weak current. 
In short, the attendant of the battery must keep a proper 
record, so that he may know each day what has been done 
with the battery the day before. 

When the battery is charged the attendant tests the 
voltage, seeing with his voltmeter that it is about three 
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volts, and ascertains by examining them one by one that 
none of the cells are short circuited. 

As in general the charging is done with a number 
of amperes sensibly constant, he has to increase the voltage 
as the charging proceeds, for the voltage at the limit of 
each cell ought to increase uniformly, except in the case 
of the reduction cells which have worked more or less. 

As the charging proceeds, and as the voltage at the limits 
increases, the readings of the voltmeter enable us to see 
whether or not the separate cells are being equally charged. 
This is the most effectual kind of supervision and gives 
the best tests of the condition of the battery. 

As the charging proceeds the attendant knowing exactly 
the number of cells in the circuit, and knowing that he 
ought not to exceed 2:65 volts per element, allowing for 
such as may be in a bad state, ought to succeed in diminish- 
ing his amperage, bringing it almost to nil by the time 
the charging is finished, t.e., when the voltage of the 
battery is equal to 2:65 multiplied by the number of cells. 
For example, if the batterv is working with 56 cells, the 
charging is finished when the voltmeter shows 56 »2:65 = 
148 volts, and the amperage ought to be practically nil. 
At this moment the electrolvte should mark 26? B, but this 
will not he the case unless each cell shows 22? B at the 
commencement of the charging. This 1s, therefore, а very 
important point, and care should be taken that on charging 
the electrolyte has a densitv of 22° B in each cell. 

Finally, effervescence of the electrolyte is a sign that 
the charging is finished, but it may not occur. Again 
a chocolate brown colour of the positive pole, contrasting 
with the matt grey of the negative pole, is another useful 
indication, but we must repeat that the readings of the 
voltmeter are the surest guide in this delicate part of 
the management of a battery. 

We may sum up in the following rules :— 

]. Keep the electrolvte in all the cells at the same 
densitv, from 22? to 26? B. 

2. Never allow the voltage to fall below 1'8 per cell, 
nor the maximum number of amperes. 

3. Never charge to above 2°65 volts per cell, nor the 
maximum number of amperes. 

These two maxima should be fixed by the supplier of 
the battery and recorded in writing. 

4. Cut off the current when the battery is given out 
more amperes than it 1s made to supplv. 

This is a strong measure, but it is the only thing to do 
if the cells are to be kept in good order. 


The Indian Electricity Act, which has gone before the Vice. 
roy's Council, is in amendment of the Act of 1903. The modifi- 
cations as set forth by the member of Council in charge, include 
the appended :— 

The existing provision making licenses compulsory has been 
taken out, the question of supply to the public without license 
being otherwise dealt with. It is by no means certain that 
licenses are either necessary or desirable in the case of industrial 
companies of certain classes. Provision is made for the grant 
of licenses for * bulk supply " ; that is to say, to meet cases 
where the applicant company proposes to generate energy and 
supplv it in large quantities to distributors, who would retail 
it under a separate license to smal] consumera. The amend ment 
of licenses has been provided for. At present it ia neceasary 
to revoke a license and grant a fresh one in order to effect this 
object. The question of compulsory purchase has been dealt 
with, in regard both to the splitting up of undertakings and to 
those cases where purchase may be impracticable. 

Many difficulties have arisen owing to the hard and fast 
limits of the area of supply over which a license operates, con- 
sumers just outside the boundary being debarred from participa. 
tion in the benefits conferred by the public supply. А new 
section is proposed to deal with the matter and remove obstacles 
which are likely to impose quite unnecessary hardship3 on 
individuals. It is proposed to amend the provisions of Part 
III. of the Act so as to make them applicable to mines and 
binding on the Crown. As regards railways and tramwaya, the 
proviso to sub-section (1) of section 3 in Part II. and the first 
proviso to sub-section (1) of section 31 in Part III. of the Act 
as it stands lay it down that nothing in these Parts respectively 
relating to the supply or use of energy shall apply to any railway 
or tramway subject to the provisions of the Indian Railways 
Act of 1890. The extent to which it is proposed to modify the 
latter of these provisions is explained in the Notes on Clauses 
(Clause 30), while it is proposed, as already mentioned, to repeal 
the former. A slight amendment of the Land Acquisition Act, 
1894, has been proposed with a view to facilitating its applica: 
tion to electrical wórks. 
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ETHICS OF POWER PRODUCTION. 


Only last week we dealt with the duty of the 
community to utilise water-power in the generation 
of electricity in order to economise nature's ex- 
haustible stores of energy, such as coal and oil. 
This conservancy problem is greatly exercising 
many advanced thinkers, perhaps markedly so in 
the United States. Quite recently Mr. Lewis А. 
Ferguson, in his presidential address before the 
American Institute of Electrical Engineers, told his 
audience that: “It is for the commercial electrical 
engineer (which really includes nearlv all of us) to 
educate the layman, and particularly the power 
user, to an appreciation of the superiority and 
desirability of electric service, and to emphasise the 
material and ethical advantages to a community 
of centralised power production." Though using 
different language, and viewing the question from 
a slightly different standpoint, substantially the 
same message was the burden of Sir Joseph Thom- 
son's address at Winnipeg. This anxiety for the 
future is an excellent sign of the times, and though 
it may cause the unthinking majority and the selfish 
few to scoff, it means sound business economy. By 
looking ahead and taking count of futurity, we 
shall be benefiting ourselves. At present we pollute 
the atmosphere with smoke, we allow furnace gases, 
and other gases produced in the process of manu- 


facture, to escape and become a nuisance. All 
this is extremely bad for the community. It is 
equally so for the individual manufacture, for 


smoke pollution and escaping gases betoken waste. 
It may take some time to educate men to the truth 
of this, but the fact remains, obscured though it 
may be by questions of capital investment, custom, 
and so on. The waste, however, goes on, causing 
loss to the manufacture, expense and annoyance to 
the community. It may be that the community, 
in order to protect itself, may force wise economy 
on the manufacturers. And so the altruist and the 
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egotist may work towards the same end. Certain 
it is these problems of conservancy are steadily 
being pushed to the front. As Mr. Ferguson says, 
they touch the electrical engineer closely, demand 
his attention, and his furtherance. There are many 
wavs in which this furtherance can take place besides 
that of centralisation, which is now so much in 
men's minds. The use of water-power is one phase 
of the solution. The use of coal under scientific 
conditions is another. We could certainly produce 
gas suitable for power purposes far more cheaply 
near the mines themselves than we do now bv 
conveying it long distances, arresting distillation 
too earlv, and purifving the gas for illuminating 
standards. This is true social work, but it is also 
sound business reasoning, the ethical course in 
this matter of conservancy speedily bringing its 
reward. While the higher view should by no means 
be lost sight of, the electrical engineer тау well 
devote his educating energies, first to the reduction 
of the cost of production, aud secondly to showing 
the business man how he can utilise electricity in 
endless ways, to his own comfort and profit. But 
there is no room for doubt that the electrical 
engineer should seriously take up this duty of 
educating the communitv at large, and especially 
the power user, of the many ways that the current 
may be used. The consumer does require to be 
taught. and he can only be brought to recognise 
his own interests when they are thrust before him 
with the indefatigable zeal that characterises at once 
good salesmen and the pioneers of a budding in- 
dustry. 


CORRESPONDENCE. 
“One man's word is no man’s word, 
Justice i.ceds that both be heard. ' 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
„THE EDITOR, 149, Fleet Stree’, London, Е.С.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


WHAT IS ELECTRICITY ? 

Sir, —It is, I think, some fifteen or sixteen years avo, 
that vou allowed me to enunciate in vour columns, a theory 
of electricity which I then supposed to be enunciated for 
the first tune, viz., that electricity is a mode of motion, 
similar to, but necessarily with different rates and possibly 
forms of motion, to heat and light. I learned afterwards, 
from one of his pupils, that Prof. Rucker, now Sir William 
Rucker, had enunciated precisely the same theory in his 
classes before I had done so. It is, perhaps, natural that 
the final argument which led me to enunciate the theorv, 
was provided by Prof. Rucker himself, in his lecture to the 
British Association at Cardiff, upon Electrical Stress. In 
some very beautiful experiments upon a glass plate, he 
showed that under the stress of electrical charge, the 
molecules of the glass were compressed, exactly as the 
molecules of other bodies are compressed, when exposed 
to pressure from bodies, expanding under the influence of 
heat. 

In these days, and for some years now, we have heard 
of only the new theory of electricity, the theory upon 
Which its advocates hope to base an explanation of gravity. 
As vour readers know, according to the new theorv of elec- 
tricity, the atom is supposed to be built up of positive 
and negative electrons, and what we know as an electric 
current is supposed to be a procession of negative electrons 
о” corpuscles, Upon this supposition, a large amount. of 
other theory has been built up. and some really splendid 
work has been done, but may I ask, is it safe to continue 
building upon such uncertain foundation? Mav опе ask 
Bir Joseph Thomson, Sir Oliver Lodge, and those who 
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think with him, to furnish proof that the electrically 
charged corpuscle is electricity? If proof of that is net 
forthcoming, it appears to me that the whole theory fall: 
to the ground. 

I have very carefully studied evervthing that has been 
written upon the subject, since the inception of the theory. 
and as I read the work that has been done, there is nothing 
that has been observed that is inconsistent with a wave 
theory of electricitv, similar to that which holds for heat 
and light, but with the necessary corrections for the 
difference in the two forces. No one can help admiring the 
splendid work upon radio-active material, which Prof. 
Rutherford has done, and though one would like to be sure 
that his measurements of the œ particle were correct, 
one cannot help admiring the ingenuity and skill of the 
work, and vet we cannot help asking again, where is the 
proof that an electrically charged particle is electricity? 

As I have pointed out before in vour columns, the range 
of the spectrum that has been explored is comparatively 
small, and there is an enormous range outside of the 
spectrum that is also unexplored, Is it not at least probable 
that forces propagated by waves. and themselves consisting 
of modes of motion, exist. of which we have no knowledge ? 
Necessarily modes of motion at different rates, and with 
different wave lengths. and possibly with different form: 
of waves to those of which we have knowledge, would 
have different properties. Does not all the work that has 
been done in wireless telegraphy, tend in the same direction, 
viz, that electricity is а mode of motion, and not that 
electricity is matter? Is it not again going back to the 
davs of the corpuscular theory of light, to endow elec- 
tricity with a corpuscular theory? 

I trust that those who support the theory which has 
been advanced will furnish evidence to bridge the hiatus 
I have pointed out. 

Nypxkey F. WALKER. R.N., 
M. I. E. E., M. I. M. E., M. C. S. I. A. 
M. Inst. M. E., Consulting Engineer. 

Bloomfield Crescent. Bath. 

September 6th, 1909. 


UNIVERSITY GRADUATES AND APPOINTMENTS. 

Sir,—It may be of interest to many of vour readers to 
know that an Appointments Board has been constituted 
by the University of London. The terms of reference to 
the Board are " to assist Graduates and Students of the 
University in obtaining appointments, and to co-ordinate 
and supplement the work done bv the Schools and. Jnst- 
tutions of the University with this object." I am directed 
by the Board to express their hope that, through the 
medium of the Press, the objects of the Board may be 
brought to the notice of Graduates as well as of those who 
are able and willing to assist in furthering the work of the 
Board, the aim of which is to encourage the selection of 
University men for all posts in the work of which the 
possession of a University Training on scientific method: 
is an advantage. They wish to assist Graduates to find 
employment, and to assist employers to find, in the 
University ranks, suitable men for vacancies. 

It would assist the Board if, whenever vour readers 
know of any vacant appointments suitable for University 
men, they would communicate with the Secretary of the 
Board, so that he тау put forward selected candidates. 
In this wav the work of the Board as an employment 
exchange would be greatly helped. 

Yours faithfully, 
Henry A. Miers, Principal. 

University of London, 

South Kensington, S.W. 


PRUSSIAN MAIN-LINE ELECTRIFICATION. 

Sir,—Referring to your Editorial Note in issue No. 16, 
pertaining to Prussian main-line electrification, you might 
be interested to know that in the "^ E.K.B,” of April 24. 
on page 222, is a map of the said electrification. It might 
be well, too, to state that the trolley potential will he 
10,000 volt; vour account might give. the erroneous idea 
that not only the transmission potential, but also the 
trolley potential amounts to 60,000 volt. The “ E. R. B..“ 
issue 26, to appear on September 14, will contain a com- 
plete list of new electric motor cars ordered by the Prussian 
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Government Railway, including 25 cars for the Hamburg 
Altona single-phase lines, to be equipped with 2 x 180 h.p. 
motors each; furthermore 33 storage battery rail motor 
cars and 3 benzol electric rail motor cars. 
EvGEN сне. 
* Elektrische Kraftbetri be und Bahnen, 
Berlin, S.W., 68, den, September 6, 1909. 


| ELECTRICAL PROPULSION FOR SHIPS. 

Sir,—As an important organ of the electrical industry, 
I am anxious to draw your attention to a letter signed by 
a leading member of the electrical profession in the Times 
“ Engineering Supplement.” of to-day, in which he com- 
plains of “ extravagant claims made for electrical power 
transmission for the above important problem," accom- 
panied by other uncalled-for remarks. 

As one who has made a close study of this important 
matter in co-operation with some of the leading naval 
architects and marine engineers in this country and abroad, 
and also one who has endeavoured to enlighten marine 
engineers as to the “ truthful” position of the problem, 
and drawing their notice to the growing possibilities of 
co-operation with electrical engineers, and to the opening 
up of new fields of operation for efficient means for the gen- 
eration and transmission of power, which if taken up will 
make a tremendous increase in the business of electrical 
plant manufacture, I think the subject should be 
thoroughly investigated by the leading plant manufacturers 
of this branch of engineering. If they will do so, I shall 
be most happy to lay before any member the system as 
advocated by the writer of the letter referred to, and that 
which I have designed for the purpose. They will then be 
in a position to judge of the merits of the respective 
svstems and form their own conclusions as to which is 
capable of fulfilling the claims made. If such investiga- 
tions were made, I would esteem it as a favour if the 
results were published for the guidance of others. 

WILLIAM P. DURTNALL. 


11, Bush Lane, Cannon-street, London, E.C. 


The following is the letter referred to :— 

TO THE EDITOR OF THE TIMES. 

Sir.— Your recent Engineering Supplements have contained. an 
exposition by a contributor. a warning editorial, and an appeal hy 
a correspondent. 

Pointed reference having been made to my advocacy of this 
method of marine engineering. you will permit me to dissociate 
myself from the extravagant claims made for electric propulsion 
and very properly deprecated in your editorial notes. Such claims 
are undoubtedly based, as you say, on fundamental misconceptions 
of the problem, and will not stand expert investigation. 

The appeal to “members of the shipbuilding industry " is un- 
necessary. British marine engineers know their business and are 
keenly alive to the importance of new developments. No one who 
can show them a feasible proposition need be in the position of 
* wondering that nothing is done.” 

Something has been and is being done. Experimental work is 
in progress of application to the propulsion of a ship of upwards 
of 1,000 h.p. These experiments are difficult and costly, and cannot 
be hurried, but not a moment has been lost. ‘The results of these 
experiments belong to those who pay the price of the knowledge. 
They will be made public in due time and place, but much patient 
work must precede any reaping of the fruits of real success. 

New Club, Glasgow, Sept. 3. Yours, &c., Н. А. MAVOR. 

WIRING NEW ZEALAND MINES. 

Dear Sig,—As Consulting Engineer to the New Zealand 
Mines, permit me to correct a statement which appears in your 
issue of August 20, 1909, page 225, Publicity Section, with 
reference to the electrical equipment of the mines, and which 
reads as follows :— 

* The use of bare cables seems a mistaken policy of economy, 
which may lead to serious trouble." 

The facts are that the mine cables throughout are of the 
three-core type paper insulated, lead covered served with jute, 
armoured with steel wires, and taped outside the armouring. 
The cables were supplied by Messrs. Johnson & Phillips to a 
rigid specification, and are of the highest quality. Further 
there are no exposed terminal contacts or conductors of any 
kind inside the mine, no fuses are used, and all contacts are 
made and broken in oil contained in cast-iron cases properly 
scaled. You will see, therefore, that there is no foundation for 
your statement, but that, on the contrary, exceptional means 
have been provided to ensure absolute sceurity. 

Possibly the use of bare overhead conductors for transmis- 
sion between the water power station and the mines has led 
to the error of your correspondent and given him a mistaken 
idea that bare conductors were-used in the mine. 

Yours faithfully, 
Н. F. ParsuaLL, M.Sc., M.Inst.C.E., 


Salisbury House, London Wall, E,C, Consulting „Engineer, 
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EDUCATIONAL. 
MANCHESTER. 


The calendar for 1909-10 of the Municipal School of Tech- 
nology and School of Art, Manchester (Guardian General Print- 
ing Works, Manchester, Reddish and London), forms a large 
and attractive volume. ‘The institution gives a course of in- 
struction for day students in Electrical Engineering extending 
over three years, and offers a carefully graduated training to 
those who intend to enter into the industry. The department 
contains three lecture rooms fitted with electrical experimental 
projection lanterns ; four laboratories for work in physics and 
electro-technics ; two dynamo and motor-testing rooms; a 
standardising laboratory; a high-tension room; electro-chem- 
ical engineering, photometric and optical laboratories ; together 
with instrument testing and accumulator rooms. Particulars 
are given of the syllabus, and space is also found for views of 
some of the laboratories. There is a special laboratory course 
for day students in the applied chemistry. For evening students 
systematic courses of instruction in electrical enginecring ex- 
tending over five years are given, and on the results of these 
examinations the Diploma of the School is awarded. A special 
course for wiremen and foremen in electrical wiring and fitting, 
extending over two years, is also arranged. Students taking 
up technical electrical work are urged to take the organized 
courses arranged for them as far as they possibly can. Entrance 
examinations for day students are arranged for September 13, 
14, and 15, and five days later the Day Session and Evening 
Departments open. The Electrical Engineering Department 
forms a Faculty of the Victoria University. 


LONDON. 


A letter from the Principal of London University appears in 
our correspondence columns, respecting the constitution of an 
Appointments Board, which appears to be an excellent idea. 


NORTHAMPTON POLYTECHNIC INSTITUTE. 


The new building, which was in process of erection at this 
time last year, has since been finished, and is now available for 
the extending work of the Institute. It provides a much-needed 
enlargement of the mechanical engineering workshop and of the 
mechanical laboratory, besides two entirely new power labora- 
tories. There will be in the electrical engineering department 
a new class on the Testing of Electrical Plant, conducted by 
Dr. C. V. Drysdale, in place of the advanced class on Electrical 
Instruments, which will not be held this session. There will 
also be a new class on Electrical Engineering Quantities and 
Estimates, conducted by Mr. E. Kilburn Scott. In the section 
of electrical engineering devoted to Telephony and Telegraphy, 
the pioneer class on Submarine Cable work, started last session, 
now takes its place among the regular classes of the Institute's 
work, and the class on Radio-Telegraphy and Telephony, con- 
ducted by Dr. J. Erskine Murray, will be continued. There 
will also be special classes for the members of the Postal Tele- 
graph Service adapted to the departmental requirements. 
Technical Chemistry Day Courses in Electro Chemistry now 
take their place in the regular work of the Institute. These 
courses extend over three years, and give thorough training in 
the subject similar to that which is given in Heavy Electrical 
Engineering in the Engineering Day Courses. In this depart- 
ment a class on Metal Colouring is also announced. 


— —— n—— 


LIGHTNING CONDUCTORS. 
ELY CATHEDRAL. 


Lightning conductors were first fitted to Ely Cathedral 
about the year 1859, to the specification of Sir William 
Snow Harris, F.R.S., Advisor on Lightning Conductors to 
the Crown, but doubts were entertained as to whether 
these were still in an efficient condition. Mr. Alfred Hands, 
F. R. Met. S., author of Lightning and the Churches," was 
therefore instructed by the Dean and Chapter to make 
tests and report as to the advisability of adopting more 
modern methods. Snow Harris’ conductors, formed of 
short copper tubes screwed together, proved to be so 
defective that it has been found necessary to instal an 
entirely new system of copper tapes. This comprises two 
conductors on the Western Tower, with branches from 
the flagstaff and four turrets, two from the towers over 
St. Catherine's Chapel, and four from the Eastern or 
Lantern Tower, as well as from the Nave, Choir, Transepts 
and Lady Chapel. The system has been arranged so as to 
be scarcely noticeable, and does not detract from the 
appearance of the Cathedral, the work having been admir- 
ably carried out by Messrs. J. W. Gray & Son, of 91, 
Leadenhall-street, London, E.C., under Mr. Hands 


direction. 
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RESEARCH SCHOLARSHIPS. 


The Government of Victoria having placed the sum of £2,000 
at the disposal of the Council of the University for Research 
Scholarships and bursaries, the following among the awards, 
recommended by that body,have been approved by the Governor- 
in-Council :— 

U. J. Nicholas, B.Sc., Working Men's College and Massachus- 
sets Institute of Technology.—The action of electric currents on 
reinforced concrete, £150. 

H. R. Hamley, B.A.—Magnetic research, with wave analyser, 
£100. 

A. L. Rossiter.—1. Primary and secondary batteries and 
possible improvements thereon viewed from a commercial stand- 
point. 2. Research on the properties of Australian iron, with a 
view to its use for electrical purposes. 3. Research on the radio- 
active properties of Australian minerals, £50. 

Supplementary grants have also been made for the purchase 
of apparatus and material required by the students in the pro- 
secution of their researches. 


ELECTRIC DOMESTIC APPLIANCES. 


Under powers recently granted by the Corporation, the 
Aberdeen Electricity Department have opened at Union-street 
an exhibition of various cooking and heating electric appliances 
in use for domestic purposes. Some of the latest and most 
up-to-date appliances are here on view, and from Mr. Robert 
W. Sherrit, the attendant, any information regarding the 
working, as well as initial and running cost of the apparatus, 
may be obtained. Among the appliances are radiators, ovens, 
fans, kettles, laundry irons, hot plates, and grills. In one of 
the windows is a cooking table with all accessories. Over the 
sign above the door there are brilliant illumination lights. The 
public are invited to visit the showrooms and examine the various 
appliances. 


PERSON AL. 


Mr. Charles Vere Seaman, Shift Engineer, Gravesend Corpora- 
tion Electricity Works, has been presented with a marble clock 
by the staff and employés to mark the occasion of his recent 
marriage. 

Mr. Pedrialli, general manager of the Anglo-Argentine Tram- 
way Co., has left for Europe on a business trip. 

Mr. E. H. W. Westwood, A.M.I.E.E., 369, Collins-street, 
Melbourne, has been elected as secretary of the Electrical 
Association of Victoria. 


PUBLICATIONS RECEIVED. 


Some Useful Tables, also some of our Standard Sizes and 
Types of Motors (Langdon-Davies Motor Co., Ltd.). Of handy 
size, suitable for a pocket book, this pamphlet contains some 
useful tables. The table giving a comparison between watts, 
horse-power, force de cheval and kilogrammetres is believed to 
be quite new, and will doubtless be of much use to engineers. 
The pamphlet also includes some of the standard ratings of 
direct and alternating current motors, the latter both two and 
three phase as well as single phase. 


MINING ELECTRICAL ASSOCIATION. 


A branch of the Institute of Mining Electrical Engineers is 
in course of formation for the Warwickshire and Staffordshire 
districts. The presidency has been accepted by Mr. Arthur 
Hall, M.E., of Nuneaton, consulting mining engineer to the 
Electrical Construction Co., Wolverhampton, with Mr. Harry 
Arnott, of Bedworth, as hon. secretary. The general object is 
to advance technical knowledge relating to the application of 
electricity to mining, and “ to extend the experience and increase 
the efficiency of those engaged in such applications, and generally 
to form & meeting point for a rapidly growing, but hitherto un- 
organised section of electrical engineers and craftsmen.” The 
membership is restricted to qualified electrical engineers or 
those associated with electrical mines, although associates are 
admitted upon another basis. A dozen branches similar to the 
local one are being formed in the principal mining centres 
throughout the kingdom, and one of the objects will be the 
formation of a diploma class for electrical engineers to increase 
the qualification for employment. 


ALTERATION IN STYLE. 


We understand that the New Brotherton Tube Co., Ltd., 
Excelsior Works, Commercial-road, Wolverhampton, have 
altered the style of their firm to that of Brotherton Tubes 
& Conduits, Ltd., which name has been duly registered 
with the Registrar of the Joint Stock Companics. 
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REFUSE DESTRUCTOR AT ELECTRICITY STATION. 
The refuse destructor works at the Farnworth Council's Electri. 
city Generating Station have been opened by Councillor Green. 
The considerations which induced the Council to adopt this site 
were threefold. In the first place it was appreciated that the heat 
generated in the process of combustion could be utilised for 
raising steam, which could be led to the existing main at the 
generating station ; secondly, the existing chimney was large 
enough to take the volume of gases from the destructor as well 
as from the existing boiler; and, thirdly, the cost of cartage 
would not be materially increased. It is estimated that the heat 
from the destructor will be capable of generating approximately 
400,000 electrical units per annum, and this represents a fairly 
large proportion of the total output of the station. Mr. R. B. 
Leach, A. M. I. E. E., A. M. I. Mech. E. (Electrical Engineer and 
General Manager), has forwarded to us an attractive souvenir of 
the opening of the new destructor works, as well as a description 
of the machinery installed at the electrieity undertaking. Some 
300 consumers, it is explained are connected to the supply 
(lighting and power), the motor load at present is 485 h. p. 
Extensions became necessary, and the Council on the advice of 
their Electrical Engineer decided to purchase current in bulk 
from the Lancashire Power Co., whose high pressure mains are 
laid through Farnworth and pass the Electricity Works, instead 
of building a new works in another part of the town, or extendin 
the present works from the steam side; the cost of coal ad 
carting is a serious item for a works of any magnitude, and the 
present works are nearly a mile from the nearest railway station 
It was observed that the Council could not generate electricity 
as cheaply as a power compay for many reasons ; mainly, the 
Company having a very large undertaking built upon cheap land, 
modern plant, also cheap water, and economical coal handling, 
etc. ; and especially bearing in mind the short period for the 
repayment of loans now granted by the Local Government Board, 
whereas a private Company would not allocate such heavy re- 
payments. Hence an arrangement was entered into by the 
Farnworth Council with the Lancashire Power Co. to purchase 
a minimum amount of 400,000 units annually at a favourable 
price. In addition to the works bulk supply, the Council can now 
electrically drive large cotton and other mills, etc., at lowest 
competitive rates with alternating 3-phase current, 50 periods." 


BUTTER FACTORY AND ELECTRICITY. 

Mail despatches from Australia show that application has been 
made by the South Gippsland Butter Factory, Yarram, Victoria, 
to the Chief Justice for an alteration in the memorandum of 
association permitting it to follow the example of similar com- 

anies and supply electricity for power, lighting and heating. 

he company claimed that this would enable them to carry on 
their business more efficiently and economically. In an affidavit 
the chairman of directors stated that the company had decided 
to erect a new plant before the question of supplying electricity 
was raised. He further stated that the shire council had passed 
a resolution in favour of entering into a five years’ contract 
with the company to light the town of Yarram at an annual cost 
of £150. An affidavit was also sworn by Mr. B. G. Nicholl, of 
Messrs. Siemens Bros., electrical engineers, Melbourne. 


AN EMPLOYERS' ASSOCIATION. 

An Electrical Employers’ Association of New South Wales 
has been formed in Sydney. One of the objects of the associa- 
tion is to represent the employers in connection with the applica- 
tion made by the Electrical Employees Union for a Wage 
Board. The office-bearers, as elected at the first meeting, are 
as follows :— President, Mr. E. J. Erskine; vice-presidents, 
Messrs. W. A. Gosche and A. J. Hanson; committee, Messrs. 
H. R. Forbes Mackay, F. Bell, A. W. Kendall and J. E. 
Donoghue ; auditors, Messrs. E. Murray Gibbs and С. T. 
Stowe; trustees, Messrs. J. D. Handley and S. Warren; 
treasurer, M. H. W. Ramsay Sharp ; secretary, Mr. R. Burgin. 


CHANGE OF ADDRESS. 

We are requested to announce that the Offices of the 
Underground Electric Railways of d-ondon, Ltd., the 
Baker Street and Waterloo Railway Co., the Great Northern, 
Piccadilly and Brompton Railway Co., and the Charing 
Cross, Euston and Hampstead Railway Co. have been 
removed from Hamilton House, Victoria Embankment. 
London, E.C.. to St. James’s Park Station Building, 
Broadway, Westminster. London, S.W. 


THE GAZETTE. 


RECEIVING ORDER. 
J. Herbert Burdett, electrical engineer, 
Coventry ; August 28. 
NOTICE OF INTENDED DIVIDEND. 
Francis Aaron Scottorn, engineer and motor expert, Portman: 
road ; September 18 last day for receiving proofs; Fredk. 
Messent, official receiver, 36, Princes-street, Ipswich. 


32, Earlstreet. 


September 


IO, 1909. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Patent Spiral Self-Centring Chuck. 


We give below illustrations of a Patent Spiral Self- 
Centring Chuck, which is being placed on the market by 
Mr. Charles Taylor, Bartholomew-street, Birmingham. The 
need has long been felt for a really serviceable and reliable 
appliance of this kind at a moderate price. The body of 
the Spiral Chuck is made of a special mixture of cast- 
iron, and has its front face in the form of a hollow cone ; 
in this face the ways in which the jaws slide are cut. In 
all sizes above 8 in. the central portion of the body passes 
right through to the back of the chuck, giving the maxi- 
mum of strength with the minimum of depth. In these 
sizes the adapter is bolted direct to this portion of the 
body instead of the back, as is usually the case. The back 
retains the internal working parts of the Chuck in position, 
and in sizes up to and including 8 in. it contains the 
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CHUCK FOR GENERAL LATHE WORK. 


FIG T. 


recess for locating the adapter. The spiral is made of 
steel, hardened and ground up perfectly true (in all sizes 
except the 18 in. and 24 in. chucks, which are made of 
a specially hard steel), and has machine cut teeth in the 
back face; it is revolved by means of any one of the 
three pinions. The front face has the form of a hollow 
cone, and has cut upon it a Spiral Vee thread, which 
engages with the teeth cut in the back of the jaws, thus 
advancing or withdrawing the jaws simultaneously, and 
gripping the work true, without setting. The jaws are thus 
supported immediately behind, and at right angles to the 
line of pressure caused through gripping the work. This 
gives great rigidity and strength, making it impossible 
to strip or bend the teeth at the back of the jaw, or tear 
out the jaw ways in the chuck body. It is this construc- 
tion which enables the important working parts to be 
hardened—impossible with Scroll Chucks. The jaws are 
made of a special steel, hardened all over and ground 
perfectly true in position after hardening, on the two parts 
that grip the work, and on the parts that slide in the ways 
in the chuck body. Two styles of jaw are usually supplied 
with the chuck, as shown in Figs. 1 and 2. Fig. 1 style 
of jaws are used for general lathe work. Fig. 2 style of 
jaws are used for holding bars, etc. The bevel pinions for 
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revolving the spiral have machine-cut teeth of special 
design; they are in all cases hardened and tested before 
assembling. The chief advantages of the four-jaw chuck, 
illustrated, over the three-jaw are its special adapta- 
bility for holding square or octagon bars, forging, castings, 
etc., and additional efficiency for very heavy work on round 
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FIG 2. CHUCK FOR BAR WORK. 


bars that are practically true, such as drawn steel. The 
principal tendency of the bar under a heavy cut in a 
three-jaw Chuck is to wedge itself sideways between the 
jaws, putting great strain upon them and loosening the 
grip. Neither of these actions take place when using 


four jaws to anything like the same extent, while the 


initial grip is the same in both cases. 


THE SIEMENS SELECTIVE CALL. 


An ingenious arrangement, which will supply a long- 
felt want, is the Siemens Selective Call for Telegraph 
Stations. The apparatus makes it possible on a telegraph 
line with many stations to call up any individaul station 
by means of a bell signal without disturbing all the other 
stations. It is particularly adapted to telegraph lines 
where, owing to special working conditions, the operators 
are obliged to attend to other duties, and are, therefore, 
not able always to give their instruments close attention, 
The leading features of the Siemens Selective Call are that 
no alterations are necessary to the existing apparatus 
the Selective Call being merely an accessory, the working 
of the telegraph is independent of the working of the 
Selective Call, which is operated by means of the existing 
Morse Key; the instrument is absolutely reliable; and 
a call bell can be fixed at any convenient distance from 
the apparatus. The call is automatically restored by the 
ordinary telegraph working. 
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«THEROL" ELECTRIC WATER HEATER. 


A notable development in the application of electricity 
for domestic purposes is the invention of the '' Therol ”’ 
Patent Electric Water Heater. The apparatus is distinctly 
novel, and opens up a fresh field for the consumption of 
current, at the same time giving an ideal load factor. At 
the invitation of the sole licensees and manufacturers, 
Messrs. Spagnoletti, Ltd., Goldhawk Works, Goldhawk- 
road, London, W., the whole apparatus was demonstrated 
and shown in actual operation before representatives of the 
technical Press at their West-end show-rooms in Charing 
Cross- road. The system, which we illustrate, has the charm 
of simplicity itself, and its undoubted advantages are likelv 
to be immensely appreciated by electricity supply stations 
and consumers alike as soon as the device becomes generally 
known. 
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No. 1. Frout View of Heater. 


The basic idea of the system is to meet the demand for a 
24 hours’ constant supply of electricity to enable the central 
station to reach a 100°, load factor, and thus allow of an 
exceedingly low rate per unit. The Therol”’ principle is 
to store heat, and the complete system provides that the 
constant supply of electricity will be available for lighting, 
cooking, heating and other domestic appliances, while those 
are required, and at all other times during the 24 hours it 
will be stored in the '' Therol ” heater for the supply of hot 
water. The consumer takes the same constant current day 
and night, and, consequently, it is claimed, the central 
station can supply at rates hitherto unheard of, allowing it 
to successfully enter into competition against gas and coal 
for all domestic purposes. In its simplest form the apparatus 
consists of a block of iron, cast about a coil of pipe, and 
encased in a thick coat of heat insulating material. The 
block of iron is continuously heated by means of electricity, 
and water, when required, is passed through the pipe. By 
this means a constant current is taken from the mains, and 
hot water is always available in any quantities, provided the 
average daily amount does not exceed a certain quantit 
depending upon the fixed amount of electricity consumed. 


By placing the apparatus in the centre of a tank of 
water which is also well lagged, and from which the water 
which passes through the block of iron is drawn, the 
efficiency is greatly improved, for the heat escaping from 
the iron is mostly stored in this water jacket, and the final 
escape of heat is only that due to the difference of tem- 
perature between the water and the atmosphere. In this 
way it has been possible to obtain an efficiency well over 
90%, on an average wait of eight hours, and with an 
apparatus of reasonable dimensions. The No. 1 Therol 

eater is cylindrical, and 2 ft. in external diameter and 
height. This heater, when consuming 200 watts, gives, if 
the initial temperature of the water is 50^ F., 25 gallons of 
water per day at 110° F., that is at the temperature of a 
very hot bath. The capacity of the apparatus increases 
much more rapidly than the size, for since the volume 
varies as the cube and the surface varies as the square of 
the linear dimensions, it is evident that if one doubles the 
dimensions, eight times the quantity of heat is stored at the 
same temperature with only four times the leakage area, 
while if the thickness of insulation is also doubled, the 
actual leakage of heat is only doubled, so that the block 
can be run at a considerably higher temperature and a 
proportionately larger amount of heat stored with the same 
efficiency. 
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Since the coil of pipe through which the water passes 
must have sufficient surface for heating the water when the 
block is comparatively cool, it follows that when the block 
is very hot the water will be converted into steam, and pos- 
sibly into very hot steam. It is necessary, therefore, to mix 
the issuing steam with water, and a special valve has been 
designed, which, it is claimed, completely and effectually 
mixes the steam and water, and has the additional advan- 
tage that the temperature of the mixture can be adjusted at 
will. The 25 gallon heater is designed to have an overload 
capacity of about 7 gallons of hot water, and much more of 
warm water, so that considerably more hot water may be 
obtained any one day if less is taken the next day, or was 
taken the previous dav. Moreover, the heating resistances 
are made readily accessible, so that if the supply should 
prove inadequate it can be increased within limits by the 
simple substitution of a larger heating resistance. The 
apparatus is entirely self-contained; its installation 


CEU p mas pu "^b 
Men А т ыш 


- ә 


РГ; 

f > 

" 7 
, " 


4 


^ 
ES 
e^ 
v. 


77 NS Mini & 
ALD pea ore 
p Í LETS 
СААЛ | 
Р; 4 4 , 
/ 4557. 
Voges 
Н Pa A 
" 
* P f E 
11179 > 
y Ar Py 
* | 2 S 
4 11.72 e» 
| , "^, case 
РА w^ 
4 7 
75 | 2 


""Theroi" Heater: Section and Plan. 


involves little or no change to existing pipes; it generates 
no poisonous gases and there is no danger of explosions ; 
and even a child may use it with safety. This ideal load, as 
it is termed, is calculated to have an important effect on 
the station load factor, and it is urged that electric supply 
companies might with advantage buy this heater and hire 
it out to consumers in the same way that gas companies do 
with cooking stoves, but with the additional advantage 
that, since the consumption of electricity by this device is 
always the same, no meter is required, and the rental may 
include both the apparatus and the electricity consumed 
by it. The disconnection of the heater from the mains for 
short periods does not interrupt the consumer’s supply of 
hot water, but only slightly reduces the average amount 
available. This diversion of the current may be accom- 
plished by an ordinary two-way switch or by an automatic 
device, which reduces the current flowing through the heater 
as that in the other circuits increases. 


“VICTORIA” TURBO PUMPS. 


Messrs. Willans & Robinson, Ltd., have recently taken 
up the manufacture of centrifugal pumps, for dealing both 
with high and low lifts, and have at the present time some 
12 pumps under construction. A series of tests has recently 
been completed on one of these pumps, the results showing 
that the high efficiency estimated by the designer (Jens 
Orten Boving) can be fully realised in practice. The pumps 
in question are of a particularly simple design, and are 
being built with a view to requiring the minimum amount 
of attention in working. In view of the large number of 
high lift sinking pumps imported into this country, there 
would seem plenty of room for a well-built reliable British- 
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“MOVING-COIL”. 


Round Sector and Edgewise Patterns. 


& FROUDE, 


MANCHESTER & WORCESTER. 


AMMETERS 
VOLTMETERS. 


These instruments are generally considered the most satisfactory for 
direct-current circuits, for which alone they are suitable. 
are distinguished by evenly divided scales, and by the fact that 
the use of shunts obviates the necessity to carry heavy currents 
to and from the ammeters themselves. 
dead-beat, highly accurate, magnetically shielded, well insulated, 
of handsome appearance, and moderate in price. 


WHAT MORE DO YCU WANT? 
FULL PARTICULARS IN CATALOGUE SHEET 10. 


They 


They are spring-controlled, 


EVERETT, ADO 


AND oo, LTD. 


Collindale Works, 
HENDON, N.W. 


LTD., 


LONDON OFFICE: 
56, VICTORIA STREET, WESTMINSTER, 8.W. 


“SUCKLING” WATER-TUBE BOILERS. 

The “Suckling” Water-Tube Boilers (patented) are 
rapidly gaining popular favour for land and marine 
purposes. This particular type of boiler, manufactured 
by Messrs. Hawksley Wild & Co., Ltd., Brightside 
Boiler Works, Sheffield (London Offices: Queen Anne’s 
Chambers, Westminster, S.W.), has many interesting 
points, and can be recommended as a quick steam- 
raising plant of the highest class. Two “ Suckling” 


Boilers, each having a heating surface of 1,050 sq. ft. 


and constructed for a working pressure of 200 lbs. per 
sq. in. were shipped to South America and are working 
at a height of 16,000 ft. above sea level at Silver Mines 
in the Andes. 

To enumerate some of the distinctive features of the 
““ Suckling" Boiler, we may point out that circulation 
is attained by means of the large tubular connections 
at the extremities of the drums, the uptake at the front 
end being exposed to high temperature, the down- 
comer at the back end which is outside the furnace 
being comparatively cool. The circulation thus set up 
is rapid, certain, uniform, and continuous. The tubes 
of the “ Suckling” Boiler being expanded directly into the 


P jp 


steam and water drums have each their own full area 
available for the free escape of the steam formed in 
them. There is no possible restriction, and consequently 
steam pocketting with its attendant evils is entirelv 
obviated. The heating surfaces are arranged at right 
angles to the travel of the hot gases, and are therefore 
much more effective, and the tubes being vertical keep 
much cleaner than in other water-tube boilers where 
the tubes are simply inclined. The interior of the tubes 
is kept quite free from accumulations of scale, and the 
exterior from sooty deposits, and this accounts for the 
high efficiency obtained in the **Suckling" Boiler. Bv 
reason of its free and easy liberation, the perfect cir- 
culation of the water, and the ample steam capacity of 
the boiler, the steam produced is absolutely dry, a 
matter of the utmost importance. Only two manhole 
joints have to be broken to afford access to every part 
of the interior of the boiler for cleaning and examination. 
All parts of the boiler are circular in form without stavs. 
Headers with their numerous joints are entirely dis- 
pensed with. 

The boiler with external furnace, as illustrated, is 
claimed to be unrivalled for cleaning and examination. 
By means of this furnace and combustion chamber the 
gases are thoroughly mixed and ignited, thus giving 
complete combustion before coming into contact with 
the cool surfaces of the boiler. It is adapted for any 
kind of fuel or .methods of firing; also suitable for 
utilising the waste gases from furnaces, etc. Every 
tube can be removed and replaced without disturbing 
those surrounding it. The large connections entirely 
support the upper drum and its contents and so relieve 
the small tubes from all strains, the trouble so frequently 
encountered where the bottom drum is suspended bv 
means of the water tubes being thus entirely obviated. 
Any ''Suckling" Boiler can be modified to suit space 
available and can be shipped in small sections to facili- 
tate handling in up-country districts where transport 1s 
difficult. These boilers сап be supplied with chain grate 
or underfeed stokers, superheaters, steel casings, chimney 
stacks, feed pumps. injectors, etc., if required. 
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NOTIOH. 


Contract and Misc2llaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


————_——-———-——- — —— - 


PATENTS. | 


HE PROPRIETOR of PATENT No. 19979, of 1904, for “Im. 

provementsin Magnetic Wheels for Electro-Magnetic Motors," 

is desirous of entering into arrangements by way of licence, and 

otherwise, on reasonable terms for the purpose of exploiting the 

same, and ensuring its full development and practical working in 
this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southam pton- buildings, Chancery- 
lane, London, W.C. 

HE PROPRIETOR OF BRITISH PATENT No. 23172 of 
1905, for Improvements in or relating to ELECTRO- 
MECHANICAL SYSTEMS FOR THE PROPULSION OF 
AUTOMOBILES, is desirous of entering arrangements with 
British Manufacturers with a view to the granting of licences under 
the patent so far as the application of the system to TRACTION 
ON RAILS is concerned. 

In this propulsion system a separate explosion motor and a 
dynamo, connected to a battery of accumulators, are provided for 
each driving wheel of the vehicle. 

Interested parties are invited to communicate with the under- 
signed for further particulars. 


HENRY SKERRETT, 
Chartered Patent Agent, 
24, Temple Road, Birmingham. 


HE PROPRIETOR of the PATENT No. 18125, of 1905, for 
"Improvements in Electric Motor Control Svstems," is 
desirous of entering into arrangements by way of licence, and 
otherwise, on reasonable terms for the purpose of exploiting the 
same, and ensuring its full development and practical working in 
this country. 

Al communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton-buildings, Chancery- 
lane, London, W.C. 


HE PROPRIETOR of the PATENT No. 18108, of 1906, for 
“Improvements in Electrie Insulators for High Tension 
Conductors,” is desirous of entering into arrangements by way of 
licence, and otherwise, on reasonable terms for the ‘purpose of 
exploiting the same, and ensuring its full development and 
practical working in this country. 

AM communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton-buildings, Chancery- 
lane, London, W.C. 


O MAKERS OF ELECTRICAL HEATING APPLIANCES. 
—The PROPRIETOR of PATENT No. 14256/05 for 
“ Electric Heating Cartridges ° is desirous of having the same 
manufactured under licence or otherwise in this country in 
accordance with the terms of the Patent Act, 1907. 
Communications, in the first instance, to bc addressed to H. 
D. FITZPATRICK, 100, Wellington Street, Glasgow. 


O ELECTRIC LIGHT ENGINEERS.—The OWNERS of 
the Patent No. 23,501, 1899, relating to “© Improvments 
in Vacuum Tube Lighting," and the Patent No. 12,582, 1902, 
relating to “ An Improved System of Electric Lighting," desire 
to negotiate with Electric Light Engineers with the view of 
granting licences under them on reasonable terms. — For informa- 
tion apply to MESSRS. LLOYD WISE AND CO., Chartered 
Patent Agents and Consulting Engineers, 46, Lincoln's-inn-fields, 
London, W.C. 


PLANT WANTED AND FOR SALE. 


Advertisements under this heading: 
Twenty-four words, 1s. perinsertion ; three insertions for 
2s. 6d. ; or each additional line of eight words. 4d. 


LECTRIC POLISHING MOTORS.—Large number by 

Canning and others, all nearly new: Direct Current 100 

volt, 4 h.p., £8; 1 h.p., £12; 220 volt, 1 h.p., £10; 2 h. p., £15, 
being under half cost. —A. Уквкү & Co., Dover. 


OR SALE.—PAIR L.E. TYPE CROSSLEY GAS ENGINES 

Nos. 43265—43266, complete with Tyne compound 
dynamos, carbon brushes, 220 v., 15 amps, £95, or separate, 
W. B. Grover, Cricket Bat Manufacturers, Hall Road, Peckham 
Rye, London, S.E. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by DERBY AND Co., LTD., 44, Clerkenwell 
Road, London, E.C. N.B.— Platinum Sold. 


ANTED. METALS, RUBBER, LAMP TOPS, MERCUR Y 
PLATINUM, FALSE TEETH, etc. —WaAsTE AGENCY 
2, Jackson Road, Holloway. 


September то, 1909. 


SITUATIONS VACANT. 


Advertisements under this heading : 
Three words for One Penny; minimum charge, 
Sixpence (prepaid). 


SHIFT ENGINEER. 
* ANTED IMMEDIATELY, thoroughly experienced Shift 
Engineer, absolutely essential that he must have Extra 
High Tension sub-station experience, 3 phase. 
Wages 25/. 
per week, rising to a maximum of £2. Ten hour shifts. 
Apply by letter only, giving three references, to Mn. R. B. 


Steam experience would be a recommendation. 


Leaca, Chief Engineer, Electricity Works, Farnworth. 


COMPETENT ARO LAMP MEOHANICIAN. 
ANTED for Arc Trimming and Ropairs to Lamps generally; 
must have a good knowledge of the mechanism of Open, 
Enclosed, and Flame Arcs, and capable of doing general repairs to 
Public Lighting. Wiring qualifications would also be a recom, 

mendation. Commencing wages 27/- per week. 

Applications stating age and experience, with copies of recent 
estimonials, to be addressed to the Borovan ELECTRICAL 
ENGINEER, Willow Road, Wrexham. 


SWITCHBOARD ATTENDANT. 
ANTED IMMEDIATELY, to assist on Evening Shift 
Wages 20/- per week. 
Applications, stating age, experience, and enclosing copies of 
not more than three testimonials, to be sent, not later than the 
20th instant, to ENGINEER, Electricity Works, Canterbury. 


ESIGNER WANTED with experience in the design of 

Electric Motors, also good college and workshop training. 

State fully experience and training, salary required, and earliest 

date when duties can be taken up, to Box 705, at HORNCASTLES, 
61, Cheapside, London, E.C. 


HE CHINNERY SIGNS, LTD., 23. Old Street. London: 
Manufacturers of illuminated and other signs of al 
descriptions, are open to appoint provincial Agents where 
not represented. Correspondence invited only from firms of 
established reputation possessing showrooms and travellers. 


ANTED, Electrical Engineer to take charge of Colliery 
Electric Plant, D.C. and A.C.; to be extended; must 
have good practical knowledge and experience of Motors, etc., for 
Pumping, Hauling and General Power purposes on Collieries; 
telephones, signals, etc. ; one with experience of General Lighting 
by Accumulators preferred.—Apply, giving age, experience, 
references, and salary required, and when at liberty, to Box G. 
THE ELECTRICAL ENGINEER, 149, Fleet- treet, E.C. 


SITUATIONS WANTED. 


DVERTISER, 22, three years technical training, 24 years 
4 central station experience, desires post in central station or 
large colliery. Good references; disengaged.—J. FLETCHER, 
Mapperley, Derbyshire. 


A PPRENTICE.— Opening wanted for an Apprentice to Electri- 
cal Engineering. Age 16. No premium.— BECKETT, 9, 
Humbolt Road, Fulham Cross, S. W. 


RENCHMAN, age 20, Diploma Electrical Engineer, desires 
place in English Electrical Works. Small salary.—Address 
CHAUVIN, 41, Quai d' Avesnieres, Laval, France. 


ANTED, VACANCY for APPRENTICE to Electrical 
Engineering; will pay premium. — Bartlett, 96, St. 
Paul's-road, Bow. 


— — 


AN TED, opening for an Apprentice to Electrical Engineering 
V No Premium. RRBURN, Yallow, Co. Waterford, Ireland. 


poRoveH ^ POLYTECHNIC INSTITUTE. 


103, BOROUGH ROAD, LONDON, 8. E. mE 
(Five minutes by Car from Blackfriars, Waterloo and Westminster Bridges.) 
ELECTROTECHNICS DEPARTMENT. т. 
HEAD OF DEPARTMENT: JOHN HENDERSON, D.Sc., F. R. S. E., A. M. I. E. E. 


GENERAL PRINCIPLES (for Beginners). 

TECHNICAL APPLICATIONS. including Electric 
Wiring and Fitting. 

CONTINUOUS CURREN WORK: 
Testing Dynamos and Motors. Жу; 

ALTERNATING CURRENT WORK : Principles and 
Theory. Measurements, Alternators, Motors and 
Transformers, Single and Polyphase Work. E 

ELECTRIC WIREMAN'S WORK, CONSTRUCTION 
& DESIGN OF ELECTRICAL APPLIANCES & 
WORKSHOP FITTINGS, ADVANCED ELEC- 

TRICITY & MAGNETISM. 
COMMENCING 27TH SEPTEMBER, 1909. 


First YEAR 
SECOND YEAR 
THIRD YEAR Instrumenta, 


FOURTH YEAR 


SPECIAL COURSES .. 


For further particulars and detailed Syllabus of each Course, see Prospectus. 


C. T. MILLIS, Principal. 


September ro, 1000. THE ELECTRICAL 


I i 


UNIVERSITY COLLEGE. 


Provost—T. GREGORY FOSTER, Рн. і». 


R SIT V 


SESSION 1909-10. 


Faculty of Engineering. 


The COURSES in MECHANICAL, CIVIL, MUNICIPAL and ELEC- 
TRICAL ENGINEERING begin on MONDAY, OCTOBER 4TH. 
Mechanical Engineering .. J.D. CORMACK, B. Se. M. Inst. E. E. (Dean). 
Electrical Engineering .. J. A. FLEMING, D.Sc., F.R.S. (Vice- Dean). 
Electrical Design 7 Н. M. HOBART, M. Inst. C. E. 
Municipal Engineering .. а „ M. Inst. C. E., M. Inst. 

I. E., C. H. (i. 
R. E. MIDDLETON, M. Inst. C. E. 
Н. DEAN S, M. Inst. C. E. (Railway Engineer- 


ing). 
A. T. WALMISLEY, M. Inst. C. E. (Water- 
ways, Harbours and Docks). 
W. N. BLAIR, M.Inst.C. E. (Roads, Street 
Paving, Tramwaya). 
Surveying E ps .. M. T. ORMSBY, M. Inst. C. E., I. 
E. SPRAGUE, A. M. I. C. E. 
F. T. Trovton, M. A., F.R.S. 
SIR WiLLIAM Ramsay, K. ( B., F. R. S. 
N. T. M. WILSNMORE, D.Sc. 
KARL PEARSON, M. A., F. R. 8. 
E. J. GARWOOD, M. A. 
Mathematics be E .. M.J. M. HiLL M.A., D.Sc., F.R.S. 
Hygiene and Public Health .. H. R. KENwooD, M.B., D.P.H., F. G. S. 


Fee for the full three year Diploma Course in Engineering, including the 
Course for graduation (B.se.) in the Faculty of Engineering, 120 guineas 
(payable in three instalments of 45, 40 and 35 guineas). 

The College contains spacious Mechanical and = Electrical Engineering 
Laboratories, Workshops, Drawing Осе, Museums aud Lecture Theatres. 


SPECIAL AND POSTGRADUATE COURSES on Steam Turbines by 
Мг. W. J. GOUDIE, B. Sc., and Mr. E. 6. 1200, of Messrs. Willa:s and 
Robinson on Recent Methods and Instrumenta in Surveying, by Mr. M. T. 
ORMSBY, M. I. C. E., I.: and on the Ideal Arch, Metal and Masonry, Theory 
and Design, by PROFESSOR KARL PEARSON, M.A., F.R.S., have been arranged. 

University College Hal, Ealing (Warden: 8. H. Wood (B. Sc.), which is 
close to the College Athletic Ground, provides residence for about 40 men 
studenta. 

Full particulars may be obtained on application to the undersigned, 


WALTER W. NETON, M. A., 
Secretary. 


Civil Engineering 


Physics .. A "P 3 
General and Physical Chemistry 


Applied Mathematics 
Economic Geology 


University College, London (Gower Street). 


]34TTERSEA POLYTECHNIC, S.W. 


PRINCIPAL: S. G. RAWSON, D.Sc. 


SESSION 1909-10. 


EVENING CLASSES COMMENCE SEPTEMBER 27TH. 
DAY CLASSES COMMENCE SEPTEMBER 28TH. 
ELECTRICAL ENGINEERING. 

HEAD OF DEPARTMENT: А. W. ASHTON, M.Sc. 
DAY AND EVENING CLASSES IN — 

DIRECT CURRENTS. 

ALTERNATING CURRENTS. 

ELECTRIC TRACTION. 

ELECTRICAL DESIGN. 


EVENING CLASSES IN-- 
TELEGRAPHY. 
TELEPHONY. 
ELECTRIC WIRING, 


For Prospectus and full particulars apply to the SECRETARY. 


HE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE, GLASGOW. 


SESSION 1909-10. 


DAY CLASSES BEGIN TUESDAY, 28TH SEPTEMBER. ` 
EVENING CLASSES BEGIN THURSDAY, 23RD SEPTEMBER. 


The Diploma of the College is granted in the following Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELECTRICAL 
ENGINEERING, MINING, NAVAL ARCHITECTURE, CHEMISTRY, 
METALLURGY, MATHEMATICS and PHYSICS. 

The Courses of Study for the Diploma usually extend over three Sessions: 
The average fee per Session is £12 12s. Holders of the Diploma are eligible for 
the Degree of B.Sc. in Engineering of the University of Glasgow after attend- 
ance for at least one Session upon prescribed University classes. In conjunc- 
tion with the Glasgow School of Art, a Course for a Joint- Diploma in Archi- 
tecture has been arranged. 

New and well-equipped Laboratories have been provided in the Depart- 
ments of PHYSICS, CHEMISTRY, TECHNICAL CHEMISTRY, DYEING, 
METALLURGY, MECHANICS, MOTIVE POWER ENGINEERING 
ELECTRICAL ENGINEERING BIOLOGY and BACTERIOLOGY, and 
facilities for research are afforded. 

The PRELIMINARY EXAMINATION for CANDIDATES for the Diploma 
begins on 20th SEPTEMBER. Names of Candidates must be lodged not later 
than 13th SEPTEMBER. 

Calendar (price by post 1s. 4d.) and Prospectus (gratis) will be sent on 
application to the SECRETARY. 


ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


PRINCIPAL—SIR ISAMBARD OWEN, D.C. L., 


—— — 


SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th. 


M.D. 


1909). 


DEPARTMENTS of MECHANICAL, MARINE, CIVIL, and ELECTRICAL 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 


AGRICULTURE, and of PURE SCIENCE and LETTERS. 
Full particulara may be obtained on application to 


F. H. PRUEN, М.А., 
Secretary, 
Armstrong College, Newcastle-on-Tyne’ 


YNGINEERING AND TECHNICAL OPTICS. 


NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 
LONDON, E.C. 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO. 
CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Subjects 
will commence оп MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY, 29th and 30th September. Tl. ese 
Courses include periods apent in Commercial Workshops, and extend over fuur 
years. They also prepare for the degree of B.Ss. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES in all branches of this important 
department of Applied Science given in specially equipped laboratories and 
lecture rooms. 


EVENING TECHNICAL COURSES 


in all branches of Electrical and. Mechanical Engineering will commence on 
MONDAY, September 27th, 1909. 


The Laboratories are well equipped for both altern^te (single and poly phase) 
and continuous current work, and for all kinds of electrical testing 


Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, cau be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


NIVERSITY 


DEPARTMENTS OF 


OF 


ENGINEERING, 
ARCHITECTURE. 


GLASGOW. 


MINING, & 


NAVAL 


Professor of Enqineerint : 
ARCHIBALD BaRR, D.Sc., M.Inst.C.E., M.I.Mech. E. 


Professor of Naval Architecture : 
J. HARVARD BILES, LL.D., M. I. N. A., M. Inst. C. E. 


Professor of Mining: 
CHARLES LATHAM, M. I. M. E. 


Lecturer on Engineering Drawing and Design : 
HARRY BAMFORD, M.Sc., A. M. Inst. C. E. 


* Lecturer on Electrical Engineering: 
JOHN S. NICHOLSON, B. Se., Whit. Sch., A. M. I. E. E. 


THE SESSION COMMENCES on OCTOBER 11th, 1909, and ENDS on 
MARCH 17th, 1910. Students usually spend the summer months in practical 
work, thus receiving their training on tlie © Sandwich System.” 

Prospectus of the courses for the degrees of B.Sc. and D.Sc. in 
Engineering, and Syllabus of Classes will be forwarded on application to 
the Assistant Clerk, Matriculation Office, The University, Glasgow. 


ACKNEY TECHNICAL INSTITUTE, 


DALSTON LANE, N.E, 


SESSION COMMENCES SEI'TEMBER 20th, 1909. 


EVENING LECTURE and LABORATORY COURSES are held in 
ELECTRICAL ENGINEERING SUBJECTS, including ELECTRICAL 
MEASUREMENTS, DYNAMOS and MOTORS, ALTERNATING 
CURRENTS, ELECTRICAL DESIGN, &c. 


For Prospectus and further information apply to the PRINCIPAL, 


OF LEEDS. 


UNIVERSITY 


THE 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL, MINING 
AND GAS ENGINEERING, AND FUEL AND METALLURGY. 


The work of these Departments is carried on in separate blocks of 
buildings specially equipped for systematic instruction. Prospectus 
may be had free on application from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER 5th, 1909. on which 
day the ENTRANCE EXAMINATION will be heid at 10 а.ш. an d 2р.їп. 
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BODDY’S “METALIK” LAMP. 


The '' Metalik " lamp is specially noteworthy as being 
the lowest candle power Tungsten metal lamp as yet devised. 
Messrs. G. M. Boddy & Co. (15. Gray’s Inn-road, London, 
W.C., and Newington Works, Liverpool), have placed on 
the market this type of lamp. giving 14 British c.p. for 100 
to 130 volts, and 22 c.p. for 200 to 260 volts. These 
“ Metaliks are being offered by them at prices which make 
them the most economical Tungsten metal lamps of the 
lowest candle power hitherto obtained. The bulb is no 
larger than that of an ordinary carbon lamp: it is put 
forward as having the strongest filament and longest life, 
and calculated to effect a saving of 709, in current. The 
lamp gives a brilliant white light, which renders it possible 
to distinguish shades of colours as in daylight. We under- 
stand that the appended comparisons between 12 carbon 
lamps and a similar number of Boddy's '' Metalik " lamps 
in regard to efficiency after 1,000 hours burning at sixpence 
per unit, including cost of lamps, have been obtained, after 

tests :— 


Watts B.O.T Cost of Cost of 
LAMPS. percp| Units Current Lamps Total Cost 
Жылы ыы ы ш EEE sofia зе Ae ы Ellie CE ACE Ton let oni 
S.| £s. | £ S. 


38 80 12 30 о 
1201116 | 13 10 
£25 45. 

For private houses and mansions, equally with business 
premises and hotels, the “ Metalik,” as now made in the 


12 Carbon, 32 с.р. Sen 4 | 1536 
12 Metalik, 32/c.p. each 1} | 4830 


Saving 
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lower c.p., is especially suitable. These low c.p. metal 
filament lamps have long been looked forward to, and their 
introduction for general use is being welcomed by an 
enormously increasing demand. The Westminster Electric 
Supply Co. and other electrical undertakings are recom- 
mending it to consumers on account of the special advantage 
of the low c.p. now obtainable. 


ELECTRIC TIMING OF MOTORISTS. 


A novel system of timing motorists over a measured distance 
was described at Stoke-on-Trent in the course of the hearing 
of the first prosecutions of motorists in Staffordshire for ex- 
ceeding the speed limit. Mr. W. H. Breton, who prosecuted, 
explained that the police placed an electrical apparatus on the 
road at Trentham. The distance was exactly 600 yards, and 
the timing apparatus consisted of two electrical bells, with 
a wire connecting them. When a car was approaching or enter- 
ing the section a warning ring was given. The man at the other 
end then got ready to time the car, and as soon as it entered 
the section a ring was given again. When the car reached the 
end of the section the man at that end. who was also supplied 
with a mechanical appliance to communicate with the other 


| end, pressed an electric button, ringing a bell. Consequently. 
' the times in each case were checked. On the particular day 


52 cars altogether were timed, and there were prosecutions in 
respect of cars travelling at the average rate of over 24 miles 
an hour. All the defendants were convicted, and fines up to 
£4 and costs were imposed. 


WANTED TO PURCHASE 


from Electric Lighting Companies and 
Electrical Engineers. — Dynamos 


Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturer 


Surpius Stocks. 
Telegraphic Address: “ Verey, Dover." 


The bulk being for re-use, High Cash Prices can be paid.— A. Уквкү & Co., Dove 


ACCIDENTS OF ALE 


EIN Ds, 


Slokness, Employers’ Liability, Burgiary & Fidelity Guarantee Risks 


INSURED AGAINST BY THE 


RAILWAY PASSENGERS ABSSORANOEI So. 


Capital (fully subscribed), €7,000,000. 
84, OO RN Tr. X., LONDON. 


CHIEF OFFICE IN CANADA: BAY ST., TORONTO. 


Ciaims paid, £5,600,000. 


A. VIAN, Secretary. 


MANGANESE 


OXIDE 
IN GRAIN & POWDER. 


RAW ASBESTOS 


POWDER & FIBRES. 


CA E B О N 
. GRAIN & POWDER. 


ing the moter. 


FOR 
EWERITT & CO. 
40, Chapel St., LIVERPOOL. 


Mansion Water Supply 
Ceuntry Waterworks 
Chaliow Wells 


A. F. AMMON, tmport E Export. л, Pressure 
In Fire Maine 


The AMROSS Positive Look Washer. 

B. Paege & Co.'s Insu'ating Va nisnes. Filing воено, 

Cenuine American Vulcanized Fibre. 
Particulars on application. 


n2,cnapelstreet MANCHESTER. 


BRITISH MICA CO., LD. 
Contractors to 
H.M. Government. 
Lebanen Road Werke, 
Wandsworth, 8.W. 
Tal.—405 P.O. Putne 


Teleg.—'' Micamini, London. 


Rings, &., ^» MICANITE 
CAPELL PATENT FANS 


For MINES, 
Induced Botlor Draught. Cupolas, Forge 
Firos, and Ventilation. 
Sole Makers 


ЄС А” „л, FAN OO., 
13, Mosley Bt., NEWCASTLE-ON-TYNE. 


The “Hatfield” Pump 


Merryweathers’ Patents. 

Specially euitable for Deep Suotion Lifte. 

At the official trial of the tlist ) lotor Fire Engine 
supplied to the Glasgow Fire Department the 
Hatffeld Pump on same worked on & suction lift of 
27 ft. At tne trial of two similar pumps supplied 
subsequently the water was picked 3 
and delivered at the nastio in 19 тооз. mart- 


THE PERFECT PUMP. 
for ELECTRIC 


ELECTRICAL ENGINEER 


BOUND VOL. XLIII. NOW READY 
Price 8/6 


` 


у Е + БО ake ec 


CASING & CAPPING. 
BEST AMERICAN WHITEWOOD. 


Having just received a large shipment from th- 
States, we can offer same as follows :— 


DRIVING 


Nin. Din. Qin. n. Sin. 


Ain. 2 


| "y b 3jin. Alu. 
27/0 32/0 43/9 47/0 55/- 57/6 80/- 102/8 120/- 
. per 1,000 feet. 

Reduction for large quantities. 3 
ELECTRICAL TRADE SUPPLY LTD., 
Britannia Works, Great Charles St., Birmingham. 
Telegrams: : Motors" Birm, Telephone: No. 1601 


REPAIRS 
DYNAMOS & MOTORS 


Are our Speciality. 


HOME & ROWLAND, 
CHARLTON, KENT. 


| Telephone 350 Woolwich. 


— : J 

Merry weathers Kiectricaiiy-driven ‘‘ Наійеіа " Pump. 
Write fer illustrated Pamphlet. 

MERRYWEATHER & SONS, 


Fire-Bagine Works, Greenwich, S. E., London. 
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CONTRACTORS to the ADMIRALTY, WAR OFFICE, Ge. 
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OURRENT TRANSFORMER. 
Olass AA. 6,600 Volts. 


TRANSFORMERS 


HOLLINWOOD, 


LANCASHIRE. 


FERRANTI CARBON BREAK CIRCUIT BREAKER, 


INSTRUMENTS With Overioad and Shunt Coile. 


Telegrams—BABCOCK, LONDON. Telephone No. 5510 HOLBORN (4 Lines). 


x BABCOCK & WILCOX 12 


PATH NT 


"WE WATER-TUBE BOILERS 
„ 7,000,000 H. P. Land | 
1,400,000 H.P. Marine | In use, 

2,100,000 h.p. of which are installed in 


ELECTRIC LICHT AND TRACTION STATIONS. 


Upwards of 220 Electricity Works Equiyp:d in Great 
Britain and Ireland alone. 
Cemplete Steam-Piping Installations and all Boller- 
Houso Accossories. 


af d 


iE 


WILCOX BOILER FITTED WITH SUPERHEATER 
R Head Offices : Oriel Mouse, Farringdon St., LONDON, Е.С. 
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FIXED SUSPENSION WITH 


CEILING PLATE: 
POCKETED SHADE. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers. 
London Office: 83, Cannon St., E.C. 


Head Office & Works: Rugby, England. 


B. T. H. 
TUNGSTEN LAMP FITTINGS 


have been designed for lighting up large areas, enabling 


B. T. H. Tungsten Lamps to be run in four or 


or outdoor illumination. 
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six light clusters, thus giving a light equal to that 
of an arc lamp without the attendant troubles of 


carboning or trimming. 


Supplied with opal glass shades, plain or pocketed, 


and in a variety of designs suitable for either indoor 


Ld 


ELECTRIFIED TEXTILE MILL, NORTH CAROLINA. 

In view of the keen attention being paid just now to the 
question of the use of electricity in textile mills, and of our 
recent articles and notes, the following details, borrowed 
from the New York Electrical World come most opportunely. 

It appears that one inherent in the nature of the material 
handled, the working out of the application of these motors 
is a matter of interest. One of the largest mills 1n the 
Southern States which has made this change is Lorav Mill, 
Gostonia, North Carolina. This mill, which was formerly 
driven by steam engines with rope transmission in connec- 
tion with lineshafts, is now operating successfully bv electric 
motors throughout. The Loray Mill has 37 motors in opera- 
tion with an aggregate rating of 3,000 h.p. The motors are 
all three-phase, 60 cycle, 2,200 volt Hawthorn induction 
motors, manufactured by the Western Electric Co., and the 
Southern Power Co. supplies the energy. 

It was the experience of the company with rope trans- 
mission which caused it to change to electric transmission 
and motor drive. The principal reason, and the one which 
is causing rope-driven installations to be replaced bv motor- 
driven equipments, is continuous operation. In large plants 
shut-downs for repairs of ropes frequentlv last for from one 
to two days. The energy consumed must also be kept down 
to the lowest possible point. Electric niotors have come 
nearest to fulfilling the requirements of continuous opera- 
tion and low energv consumption. The man standing at the 
switchboard in the engine- room or at the distributing board 
is able to tell at once by simply looking at his indicating or 
recording instrument when the amount of energy is in- 
creasing over that required for normal operations. Ву 
inserting indicating meters in 4 motor circuit, checks can 
be made on each individual operator's work and the pro- 
cesses made a scientific study. 

The size of the Lorav Mill makes it an excellent example 
of а. motor-driven equipment, since approximately 58,000 
spindles and 1,650 looms are driven by electrical motors. 
In the spinning room of this mill are installed 14 75-h.p. 


motors suspended from the ceiling in a row extending 
down the centre bav of the section. Each of these 
motors has two pullevs attached from which two belts 
extend in opposite directions to counter shafts extend- 
ing down each side of the bav at the end of the 
two rows of spinning frames. As already stated, 
this mill changed from steam drive and rope transmission 
to electric drive throughout, so that the shafting and 
methods of operating by the former equipment remain the 
same as originally installed. The change, therefore, occa- 
sioned a minimum of expense, which consisted principally 
of the motor equipment, wiring and changes in belting. 

In each case the motors are rigidly secured to beams, 
which are in turn fastened by bolts to the floor heams. In 
the weave room five 125 h.p. motors are installed, each 
operating two groups of frames. Mounted on a column at 
the right of each of these motor installations are the start- 
ing and controlling devices. Each motor is equipped with 
an auto-starter and line panel, the line panel being equipped 
with a three-pole, single-throw, automatic oil switch. 

A 10-panel switchboard is used, each panel being 


equipped with the necessary indicating meters and an oil 


switch. 


THE BRITISH COLUMBIA ELECTRIC. 


Discussing the Canadian outlook, a correspondent to The 
Financier incidentally remarks: The British Columbia Electric 
Railway appears to give perfect satisfaction in its service to the 
residents, and it is reported to be on excellent terms with the 
municipality. I understand that several further extensions are 
contemplated—in fact, these must be undertaken to keep the 
system abreast of the city's growth. The company's extension 
to Chihiwack, I learn, is opening up a rich and fertile alluvial 
plain, which will prove a most valuable feeder in time to come. 


Already it was stated to me that houses had sprung up all along 


| 


the road between Vancouver апа New Westminster. With such 
enterprising policy shown by the Board, no one can begrudge 
the company its steady annual increase of 30 per cent. in its 
traffic receipts." 


(From our Correspondent.) 
NEWCASTLE. 

A most important development, which will considerably affect 
the condition of electrical engineering in mining circles, is the 
formation in the Newcastle district of the local section of the 
Institution of Mining Electrical Engineers. This organisation 
has, as readers will be aware, been formed in consequence of the 
necessity of establishing the electrical engineers in collieries on 
a more important footing than they at present occupy as technical 
and responsible individuals. The inaugural meeting of the local 
section was held some four weeks ago, and since then several 
committee meetings have been held by the gentlemen who have 
been elected to serve in this connection. Among these mav be 
mentioned Mr. A. M. C. Field, the electrical engineer of the 
Consett Iron Co., Ltd.; Mr. H. W. Clothier, of Messrs. Revrolle 
& Co., Ltd. ; and Mr. H. J. Fisher, of Fence Houses, who is the 
Secretary to the local organisation. The prospect of the institu- 
tion is extremely bright in this area, as, although sufficient time 
has not yet elapsed for the complete drafting of rules and regula- 
tions, and thus the institution is inan almost nebulous condition, 
upwards of ninety members have already been obtained in the 
Newcastle district. As the mining electrical engineers of North- 
umberland and Durham are, as a class, of a somewhat superior 
technical type, the institution has in. Newcastle a dominant 
centre which in the near future will be a source of considerable 
strength. 

A most interesting electrical equipment, having regard to the 
recent discussions upon auxiliary supply of electricity from a 
central station, is one which has recently been completed at 
the works of the Blake Boiler, Wagon & Engineering Co., Ltd., 
of Darlington, by Messrs. Verity's, Ltd. For some three years 
these works have been operated electrically by means of a 
500 amp. isolated plant, driving the motors for cranes, machine 
tools, etc. Owing, however, to the very satisfactory state of 
trade in connection with these works, and the indication that 
further extensions of plant will be necessary, the question of 
duplicate supply came to the front. At the time, the boilers would 
give no extra power for this purpose. An extension of the 
private generating station would have involved considerable 
expenditure of capital ; it was, therefore, decided to take an 
auxiliary supply from the Corporation mains, and for this pur- 
pose a six panel switchboard has been installed, cach panel 
being provided with throw-over switch, maximum automatic 
circuit breakers, ete. The reason for this switching arrangement 
is that, whereas the works pressure is 230 volts, the town supply 
is on the three-wire system at 460 volts between outers, Each 
panel controls a section of the motors, and the load is thrown 
either on to the positive or negative, according to the balanee 
required. The board, which is an addition to the existing 
switchboard, is designed to allow of considerable extension, 
most of the panels being of 200 amps. capacity. 

In addition, a balancer, also constructed by Messrs. Verity's, 
«has been installed, capable of dealing with an out of balance 
load of 180 amps., in order to cope with crane and boiler shop 
loads. The town supply is found extremely useful in connec- 
tion with Sunday work, where repairs have to be executed and 
cranes operated. The foresight of the management of this 
firm was demonstrated onlv a week after the installation of the 
duplicate supply. Although the generator had been running 
without trouble for three years, an accident which occurred to 
it within the first week of the new system of running would have 
stopped the works had not the Corporation supply been avail- 
able. Experiments were made as to the possibility of changing 
over the motor circuits from the positive to the negative side of 
the Corporation supply, while the motors were running by 
throwing over the knife switches, and it was found that this 
could be done without any trouble or interruption to the running. 

The House of Lords have just passed the third reading of a 
Bill promoted Бу ће Newcastle-upon-Tyne Electric Supply Co., 
the County of Durham Electric Power Co., and the Cleveland 
and Durham Electric Power, Ltd., to enable them to enter into 
agreement with each other in order to connect up their systems 
at their generating and sub-stations. This means that it will 
now be possible for these Companies to transmit power, if con- 
sidered feasible from an engineering point of view, from one or 
more of their generating stations to any part of the combined 
power supply system, which extends over an arca embracing 
the counties of Northumberland and Durham, and including a 
portion of North Yorkshire, altogether including an area of 
over 600 square miles. This latest coalition, therefore, places 
this group of companies in the position of being certainly the 
most widely extended electric power supply system in Great 
Britain, and probably one of the first in Europe, and great 
facilities for economic working may in consequence be expected. 

It is now a matter of common knowledge that Mr. Bernard 
Price, who has for some years been prominently identified with 
the consulting firm of Messrs. Merz & MacLellan, of Newcastle, 
has obtained a most important appointment in a managerial 
capacity in connection with the Victoria Falls and Transvaal 
Power Co., and shortly leaves to commence his new duties. 
It will be remembered that during the present year there has 
been considerable increase of capital of this Company in con- 
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nection with the formation of the Rand Mines Power Supply 
Co., Ltd., formed for the purpose of supplying power to the 
Witwatersrand Mines, and. great developments are expected in 
the near future. Mr. Price's connection with the recently 
introduced Merz-Price system of cable control for electrical 
power supply will be remembered by our readers. 

A somewhat interesting application of the recently introduced 
C. M. B. auto converter, manufactured by Messrs. Crompton, has 
been made in two or three cases in the North- Eastern area by 
its use in connection with einem itograph shows. At the Palace 
Theatre, West Hartlepool, for example, the converter runs on 
а 230 volt supply. giving a current of 60 amps. at a terminal 
pressure of 50 volts. The advantage of the use of this apparatus 
in such a connection is that no severe fluctuations of voltage are 
experienced even when the arc is first being struck. In view of 
the restriction usually made by supply authorities that no 
motor over 5 h.p. can be connected between neutral and outer, 
in order to avoid heavy out-of-balance currents, especially of an 
intermittent nature, it is interesting to note that, although the 
converter is started up by an ordinarv starting switch and 
regulating resistance, the initial current does not exceed that 
taken by an ordinary 3 or 4 h.p. motor. Messrs. Crompton, 
therefore, recommend the installation of these converters for 
cinematograph work between the outer and neutral, inasmuch 
as this course saves 15% of the initial cost and 10°, on the 
running cost, duc to the higher efficieney. of the lower voltage 
machine, In another cinematograph hall, in North Shields, 
а C.M.B. converter has been installed on the 4-60 volt supply, 
in order to give 60 amps. at 50 volts, and, in addition, by the 
use of a shunt regulator, a current of 20 amps. can be obtained 
for magic lantern service without using heavy and wasteful 
resistances. It will, therefore, be seen that this appliance is 
overcoming a trouble which, with the development of this form 
of amusement, is becoming quite serious in lighting supply net- 
works. 


AMERICAN NOTES. 
(From our Correspondent.) 
NEW YORK. 
There has been a good deal of congratulatory talk in electrical 
circles here over the fact that this country has secured the first 
big telephone contract for China- which, according to the 
scientists, was the country which first discovered the principle 
of telephony, though, perhaps, in a rather crude kind of way. 
I know English firms have supplied that land of mystery with 
a certain amount of telephone material in the past ; but except 
for an installation (now pretty well out of date) in the British 
Legation at Peking, the English work has been done for the most 
part in the Treaty Ports. What has happened now is the con- 
clusion of a contract to supply the holy city of Peking with a 
complete common battery plant. It has taken the Western 
Electric Co. something like fifteen months to get this deal 


through, and if we are shaking hands with ourselves, it is only ` 


because this first big entry into the Celestial Empire has been 
negotiated in face of tremendous competition from England. 
What it may lead to is on the knees of the gods. China is a vast 
eountry, and its people are mysterious folk, but if American 
manufacturers can get their feet inside the Peking door of the 
Great Wall there is no telling how extensive the ultimate develop- 
ments may prove. The Western Electric Co.'s order is for 
plant and cable to the value of $150,000, and delivery is to be 
effected by the beginning of next February. 
The Electric Navvy. 

The comparatively recent application of electrical energy to 
the old type of " steam navvy or excavator is making sub- 
stantial headway. Two contracts of this kind were noted a week 
or two ago from Canada, and this week it is announced that the 
Stanley- Morrissey Co., which is cutting the new eight-mile canal 
from the Oneida- Herkimer county line to the Oriskany Road, has 
given to the Utica (New York) Gas & Electric Co. the contract 
to supply current for the electrical operation of the two big 
excavators which will be employed on the work. The Stanley- 
Morrissey Co. propose to carry on the excavation work night and 
day, for some six or seven weeks, and the Utica Co. will also 
supply current for lighting purposes. 

Electric Mining Work. 

Another notable contract in this direction is that which has 
been secured by the Westinghouse Co. They are supplying to 
the Dolese and Shepard Co. of Chicago two 110-ton electrically- 
operated shovels for mining limestone rock. Each machine 
carries buckets with a holding capacity of 4 cubic yards, and 
the hoist movement of each machine is actuated by a 200 h.p., 
220 volt, series-wound, direct-current mill. motor running at 
415 revolutions per minute. The thrust motor, controlling the 
movement of the dipper handle is an 80 h.p. machine of similar 
type. While the swing boom is operated by an 80 h.p. motor. 
Each motor is controlled independently by an automatic mag- 
netic switeh controller, which secures the greatest nicety of 
operation of the heavy bucket. This form of control protects 
the motors from any heavy overloads which may result from 
the bucket striking solid rock or other obstructions, by opening 
switches to introduce resistance into the motor circuit. 
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Mode of Action. 


The control panels and resistances are mounted in the rear of 
the cab, while the controller handles are conveniently placed 
under the hand of the operators, The hoist and swing-boom 
motors are mounted within the car. The thrust motor is placed 
out on the boom, communicating its motion to the bucket staff 
through reducing gearing connected to a pinion engaging a rack 
on the staff. The circuit to the shovel is completed through a 
feed cable. carried on а retractile reel on the shovel cab, and 
through the rails on which the shovel advances, The shovel 
may also be fitted with a standard trolley. and may then attain 
a speed of 5 miles an hour. Compared with the steam shovel, 
the electrically-driven excavating apparatus has been found to 
present marked advantages of simplicity, economy, and ease of 
operation, The hauling of water and coal is avoided, fewer 
operators are required to handle the machine, and a considerable 
saving of time is noted. | 


Linesmen’s Risks. 

The dangers to which linesmen are subjected in their daily 
work and the means by which they may be minimised are well 
summarised in a petition which has just come before the City 
Council of South Bend, Indiana. The petition asks that all high- 
tension wires be placed on yellow cross-arms ; primary and arc 
light wire on black eross-arms, and low-voltage wires, such as 
telephone, telegraph, police and fire alarm, on red cross-arms. 
Where high and low-voltage wires are on the same poles, the 
petition asks that a clearance of 6 ft. be made. All cross leads 
should have a clearance of 4 ft. with proper guards. High- 
voltage wires should be placed on the tops of the poles and no 
street railway lines should carry more than 1.000 volts on their 
wires. 


Variable Speed A.C. Motor. 


In connection with a recent note in vour columns, readers of 
Tue ELECTRICAL ENGINEER will doubtless be interested in the 
progress of the Kimble variable speed alternating-current motor. 
The Electrical Review and Western. Electrician, referring to the 
Kimble motor, points out that printing press requirements 
necessitate a variable-speed motor which has been obtainable 
only by the installation of costly and intricate auxiliary devices, 
These were expensive, were not easy of control, and many times 
did not possess ruggedness of construction to make a good show- 
ing in service. The increasing demand for alternating-current 
networks for other services made imperative the development of 
a thoroughly reliable alternating-current single-phase motor; 
and this demand the Kimble Electric Co. of Chicago has met. 
The motor starts with a full-load current. and is started, stopped 
and reversed, and its speed controlled all from a single lever 
contained within the motor itself. The lever is operated by a 
foot treadle, and outside of the wiring connections there are no 
exterior apparatus or devices. The speed range is from 300 to 
3,000 revolutions per minute, and the motor runs very quietly. 


Trade and the Tariff. 


Now that the provisions of the new tariff have been absorbed, 
business in the electrical world is going ahead again with renewed 
vigour, and the present vear promises to be a record one in 
almost every department of electrical activity. Retailers have 
had time now to digest the new rates, and they are laving in 
heavy stocks, while manufacturers are working overtime to 
keep pace with the demand. The general view, as already 
mentioned in these notes. is that the Payne ‘Tariff leaves us very 
much in the status quo ante, and with no painful speculations 
or misgivings to worry them, manufacturers are concentrating 
themselves on the needs of the season in progress and to come. 
Several firms are already so busy that they have had to close 
down on new orders. Thus the Automatic Electric Co., of 
Chicago, the well-known) makers of automatic telephones, 
announces that it can take no fresh orders for delivery prior 
to the beginning of the New Year, having already in hand the 
manufacture of 85,000 telephones and switchboards. 


Some Large Orders. 


Among recent orders of the Dayton (Ohio) Globe Tron 
Works are: two double-wheel units to Pine City (Minn.) Elec- 
tric Power Co.,; single-wheel units to the Orion (Mich.) Light 
& Power Co, the West Milton (Ohio) Electric Co. and the Cam- 
den (Ohio) Electric. Со, ; one double and one single-wheel 
unit to the Osceola Light & Power Co, at Reed City, Mich. 
The United Electric Co., Chambersburg, Pa., has contracted 
with the Ball & Wood Co., Elizabethport, N.J.. for two 750 
kw. Rateau-Smoot high-pressure turbines and 60-cvcle three- 
phase generators, to be installed in its plant at Lemoyne, Pa. 
The United Illuminating Co., Bridgeport; Conn., is installing 
a Westinghouse 500 kw. turbine for driving a 2,400 volt, three- 
phase, 60-cvele Westinghouse alternator, which is to feed into 
the distribution system serving the city of Bridgeport and 
surrounding territory with light and power. The present. in- 
stallation is an addition to the existing equipment of a 300 kw. 
Westinghouse turbine driving a Westinghouse alternator, 
besides several small belted units. The Crocker- Wheeler. Co. 
has booked several large orders for direct-current apparatus. 
One of these, from the Indiana Steel Co., calls for 70 inill motors, 
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machinery of the factory. 


totalling about 2,400 h.p. This order is an addition to the 11,000 
h.p. employed at the present time. An order from the Gould 
Paper Co., of Lyons Falls, N. V., calls for electric drive for а 
new paper-making machine. A sale has been made to J. M. 
Kohler Sons Co., Sheboygan, Wiss of one 750 kw., 250 volt 
direct-current generator. Other sales are to the King Bridge 
Co., Cleveland, Ohio, one 150 kw. compound-wound, 250 volt 
generator; to the American Lace Manufacturing Co., Elyria, 
Ohio, one 100 kw. generator; to the Bethlehem Steel Co.. a 
225 h.p., compound-wound motor, to be installed at its Saucon 
plant; to Beadleston & Woerz, New York City, 187 h.p. in 
compound-wound, 115 volt motors and one 150 kw. 125 volt, 
compuond-wound generator. Among orders for induction 
motors recently received is one from the Roessler & Hasslacher 
Chemical Co., Perth Amboy, which totals 295 h.p. in three- 
phase, 60-cycle. 480 volt motors of the squirrel-cage type. 


Butterine by Electricity. 


The new butterine factory of the John F. Jelke Co., of Chicago: 
is installing electric motors for driving the whole of the 
The generating plant will consist 
of two 250 kw. 250-volt units of simple Corliss engines made 
by the Vilter Manufacturing Co., Milwaukee, directly connected 
to Sprague direct-current generators. There will also be a 
50 kw. dynamo of the same manufacture directly connected 
to an Ames high-speed engine, which will be used for night 
service. Practically all of the electricity generated in this plant 
will be supplied to electric motors, and the factory will be 
equipped. with between 400 and 500 h.p. in motors for driving 
various kinds of machinery as well as electric elevators. 


Electric Railway Developments. 


Steady progress is reported on the new passenger terminal of 
the Chicago & North-Western Railway in Chicago. The con- 
tract for the conduit and wiring of this large railroad station 
has been awarded to Kohler Brothers, of Chicago, and will 
amount to over $140,000, one of the largest wiring contracts 
ever awarded in Chicago. The Kehm Brothers Co., of Chicago, 
is the contractor for the heating and ventilating equipment, 
the contract calling for the expenditure of nearly 8275.000. 
The Link-Belt Co., of Chicago, will supply the coal-handling 
and ash-handling machinery in the power-house. — It is 
announced that the first 1,200-volt direct-current electric rail- 
road system in New England will be between Presque Isle and 
Washburn, Me., with an ultimate additional extension of 110 
miles north to St. John River. The Aroostook Valley Railroad, 
affiliated with the Canadian Pacitic Railroad, are the promoters. 
-The directors of the Portland, Gray & Lewiston Electric 
Railroad have raised the necessary capital, and the new road 
will be practically a straight line from Main and Lisbon-streets 
in Lewiston to Monument-square in Portland.—The proposed 
electric line between Marictta and Wheeling, West Virginia, ts 
to be an electric railroad, equipped with electric locomotives 
for the hauling of freight and passenger trains. — The city of 
Quincy, III., is asking the Hlinois Traction Co., which owns 
the local street railway, to build an inter-urban from Quincy 
as the price of the extension of the local franchise. The city 
wants a line to Peoria, Springfield. to East St. Louis rid Rood- 
house, to Galesburg, and from Quincy to Carthage, Nauvoo 
and Fort Madison.—An electric railway is to be built from 
Carmi (Illinois) to Fairfield, for both passengers and freight 
trafic. Kansas City (Mo.) capitalists are financing the road, 
which will ultimately connect with the Evansville (Ind.) line. 


Recovery from Shock. 


Details are given in the Electrical World ot a remarkable 
recovery from a shock of 15,000 volts, of which Professor Henry 
G. Gale, of the Chicago University, was the victim in March 
last, at Pasadena, California. The Professor was working with 
a 5 kw. transformer in the laboratory of the Mt. Wilson Solar 
Observatory at Pasadena. The transformer was adjusted to 
give about 15.000 volts in the secondary, with about 20 amp. 
at 110 volts flowing in the primary circuit. The high-potential 
current was used as a source of spark spectra under pressure, 
which were under experiment. In some manner, Professor 
Gale, who was alone at the time, came in contact with the 15,04 )- 
volt circuit in adjusting some self-induction in that circuit. 
The shock rendered him unconscious and threw him violently 
to the floor and some distance away, so that his body came 
in contact with the rheostat in the primary circuit. This rheostat 
is made of strips of sheet-iron on a wooden frame, and in falling 
upon it Professor Gale received very severe burns from the hot 
metal. How long this contact lasted is not known, for when the 
injured man was discovered by Professor Hale, of the observa- 
torv, about half-an-hour after the accident, he had rolled away 
from the rheostat. For 24 hours after the accident Professor 
Gale was practically unconscious. He was removed to a hospital 
in Pasadena, and it was discovered that there were over 20 
burns on his body, some of them very deep. He recovered from 
the eleetrie shock within a few days, but the burns were slow 
in healing, and it was not until late in June that he was removed 
to his home in Chicago, and he is still confined to the house, 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 
Question No. 1198.—Are there any homopolar dynamos at 

present in use, and for what purpose? Give a sketch 
showing the principle on which this type of machine is 
designed, and how is the voltage obtained. 

Answer to Question. 1,198 (awarded 10s.).— The earliest 
machine which has a right to be called a dynamo is 
Faraday's rotating copper disc, described by him in a 
paper read before the Royal Society, on November 24, 
1831. This machine is shown diagrammatically in Fig. I., 


DIRECTION OF 
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4 
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and it is referred to because it is essentially a * homopolar," 
or as it is sometimes called, a unipolar " type of dynamo. 
By this is meant one in which the conductor or conductors 
move continuously past poles of one kind only, as dis- 
tinguished from the heteropolar " or “ multipolar” type 
of machine in which the conductors are opposite a north 
and south pole alternately. The principle of operation of 
a homopolar dynamo is extremely simple, there being 
theoretically only one conductor and consequently no 
commutator. It can be readily understood by reference to 
Fig I. The copper disc “А” which constitutes the armature, 
rotates at a high speed between the poles of a permanent 
magnet “ B," rubbing contact being made with the disc 
by means of copper strips which press on the hub and on 
the periphery. When the disc is rotated in a clockwise 
direction with the direction of the flux away from the 
observer, a difference in potential is set up between the 
centre and periphery of the disc, and as soon as the external 
circuit is completed, current will flow in a radial direction 
shown by the arrow. The value of the E.M.F. produced is 
readily calculated from the formula :— 
. E = v1B volts 
108 

where, 

v = mean linear velocity of active part of disc in 

inches per sec. 
active length of disc at right angles to motion 
in inches. 

B = flux density of field in lines per sq. in. 


1 = 


In building a machine of this type for practical use the 
armature is usually made in the form of a cylinder free to 
move between the tubular poles of an electro-magnet, as 
illustrated in Fig. П. The best results are obtained by 
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making the armature of wrought-iron or steel. This design 
is fully dealt with m a paper by Prof. F. B. Crocker and 
C. Н. Parmley, on “ Unipolar Dynamos for Electric Light 
and Power," presented to the Amer. Inst. of Elect. Eng., 
May 16, 1894. Assuming that a steel armature is employed 
the flux density in the air gap can be quite easily run up 
to 40,000 lines per sq. in. 
Suppose, the cuc шь of armature =I inches 
the diameter of armature =d inches 
the speed „, s =n revs. per sec. 
the flux density in air gap =B lines per sq. in. 
_the thickness of armature = b inches 
and the winding space for electro-magnet = с sq. in. 
Then good practical dimensions are obtained by making, 


= ‘За 
b= 2 d 
and с = :0125 а. 


The E.M.F. generated can now be readily calculated, for 
obviously 
v = тап 
and assuming B = 40,000 lines per sq. In. 
we have, using the formula previously given :— 
E = тап х 3d x 40,000 volts 
108 
or E = :000376 n d? volts. | 
The output of the machine is limited only by the carrying 
capacity of the armature, and this in turn by the current 
carrying cross section of same. Assuming a safe working 
current density in the armature of 200 amps. per sq. !n. 
we get :— 
current capacity 


= С = 200 хта х 20d 


. C = 126 a’ amps. 
The output in watts is then given by :— 


W = CE = 126 d? -~ -000376 nd? 


W = -047 nd? watts. | 
The scope of a homopolar type of dynamo must of necessity 
be limited, as the voltage obtainable is extremely small ; 
on the other hand, the current capacity is very large, and 
for this reason it finds application in metallurgical and 
electrolytic work where heavy currents at small voltages 
are required. 

Rankin Kennedy has designed a homopolar dynamo to 
give a comparatively large voltage by splitting the arma- 
ture, which is in the form of a cylinder, into a number of 
longitudinal parts and joining them in series by means of 
collector brushes, so that the voltages of the separate 
parts are added together. His method of doing this is 
shown in Fig 3, which is a developed view of the armature 


“= 


and collector brushes. He obtained 2-5 volts рег bar, апа 
a current of 200 amps, so the terminal voltage of the 
machine was 12-5 volts, there being five bars in series. In 
this connection it is interesting to note that all attempts 
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to group the conductors in series by coupling up ends of 
opposite polarity in the moving armature have been 
futile, for the simple reason that the correctors used for 
this purpose themselves form inductors, the voltage 
induced in each being the same as that per bar, so that no 
matter how many conductors are coupled up in this way 
the resultant terminal voltage is simply that due to one 


bar. 


Although a great deal has appeared on the subject of 
homopolar machines during the past 15 years, this type of 
machine cannot yet be said to have been commercially 
developed, and the limited number of machines in use at 
the present day are more or less novelties. II“ H.D.” 
wishes to pursue this subject further, J would refer him to 
“ Dynamo Electric Machines," by A. E. Wiener, from 
which Fig 2 is taken, and in which the calculations for a 
number of tvpical machines are given. 


A. P. Y. 


Answer to Question No. 1,198 (awarded 55.).— The homo- 
polar dynamo is, historically, one of the oldest extant, but its 
demerits were earlv realised, and the present-day common 
or "standard" types were worked towards for many 
vears, the homopolar machine being relegated to the status 
of a scientific curiosity. With the ever extending sphere 
of applications of electrical energy, both as regards number 
and magnitude of such, there have arisen special services 
which are particularly difficult to satisfy with the ordinary 
standard tvpe of machine, but which may easilv be filled 
bv homopolar generators. 


As their name denotes, homopolar machines are those 
in which the adjacent poles are of like polarity, and the types 
of construction enabling such machines fall into two main 
groups : homopolar machines may be of the disc“ or 
“drum” type. 


Disc Machines.—The Mordey alternator is quite typical 
of a disc homopolar machine ; referring to Fig 1, which 


Д o» 
` 


„ УГУ ы 


Fic. 1. 


shows the essential features of this early form of generator, 
А is one of a series of armature coils connected in series 
and mounted round the periphery of a stationary disc D. 
The claw-like magnet system NS is made in two parts, 
keyed on to the shaft and engaging as shown ; the “ claws ” 
are placed exactly opposite to each other, and all the poles 
in one crown are N, all those on the other being S. The 
field coil F excites the whole magnet system (which is of 
C.I. or preferably C.S.), and may be stationary or rotate 
with NS as desired. The coils A usually contain no iron. 
Though this is advantageous in reducing the armature 
losses, it makes the machines very unsuitable for running 
in parallel with others, makes them uneconomical of 
material and conisderably reduces the E.M.F. per coil 
below the value that would obtain were an iron core fitted. 
The pitch of the armature coils is half the pole pitch, and 
thus half the armature copper is idle (this applies to all 
homopolar machines). Leakage is naturally slight in this 
construction, but the unmechanical nature of the armature, 
as well as unsuitable electrical characteristics, have caused 
disc machines to become obsolete. 


Drum or “ Cylindrical” Machines.—It is in this 
form that the homopolar dynamo will probably always be 
constructed should it ever come into extensive use. All 
the units of recent construction. (see Table II.) are of this 
type, the essentials of which are shown in Fig 2. Two 
field coils as cross-hatched are usually emploved, being 


placed as near the pole faces as possible to minimise leakage. 
The armature bars are divided into three parts arially, two 
equal sections a, ag running under N poles and to central 
section аз (of twice the length of a, ag) running under 8 
poles. Slip rings are connected as shown, and it 1s clearlv 
a matter of some difficulty to arrange the slip-rings access- 
ibly and yet so as to fulfil the requisite electrical conditions. 
The armature coils now contain iron, and though the 
mechanical design is far better than in the“ disc " tvpe, 
the utilisation of material is still very imperfect. The field 
in homopolar machines is alwavs unidirectional, through 
every part of the magnetic system, so that there is no need 
to laminate the voke or core. This would be a great advan- 
tage, as regards improving the suitability of the machines 
for turbo drive and lessening the cost of their construction, 
were it not that the rotor is inevitably so large and heavy 
as to make turbo drive a matter of considerable difficulty 
in any case. Again as Pohl has shown, higher r.p.m. are 
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actually disadvantageous in homopolar machines unless 
the peripheral speed of the armature can be proportionately 
Increased. This at once follows from the EM. 
increased. This at once follows from the E.M.F. Formule : 


Assuming a machine of the tvpe shown in Fig 2, the 


maximum possible number of useful lines is— 
N = 27.d,? B, max. (I) where d, is as shown Fig. 2 
max. 4 


and B, max. = maximum armature core flux 
density = say, 20,000 lines ст“. 


The highest possible voltage induced per conductor is 
therefore— 


lax. = N maz. © ds ^ 10? volts (fundamental formula) II. 


And the peripheral velocity of rotor, assumed constant 
throughout is 

v = та, . n m. per second 
100 60 

And substituting for N max, and d, in II :—l ma. = 197 


and v being constant by assumption, en © n t.e., the 
higher the h.p.m. the greater the number of conductors 
required to give & certain terminal voltage, and the greater 
the number of slip-rings required to collect the current. 
Already some of the limitations of homopolar generators 
are apparent. The voltage generated per conductor can 
only be increased by permitting a higher peripheral velocity, 
or by running at a lower r.p.m., but increasing the armature 
diameter to maintain the same peripheral velocity. The 
limiting rotor peripheral speed for absolute safety is about 
15 miles per sec., though 100 miles per sec. is not considered 
impracticable bv some authorities. 


ITI. 


Where very high peripheral speeds are adopted the usual 
difficulties connected with turbo machinery are experienced ; 
binding wires and end clips have to be provided and all 
soldered or brazed joints must be rivetted. 


Ventilation of Homopolar Machines.—The iron losses in 
homopolar generators are usually so low as to render 
artificial cooling entirely unnecessary, but, largely on 
account of the copper losses and collector losses, a good 
natural ventilation should be ensured. Ventilation ducts 
should be formed through the rotor core discharging 
radially by centrifugal force and sucking in air over the 
slip-rings and brushes, so aiding in cooling the latter. 
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The two great difficulties in the design of acyclic 
generators, the one the cause of their peculiar characteristics, 
the other the result of them, are respectively the limitation 
of the ampére conductors per cm. of armature periphery 
to 30-35 as a maximum, and the difficulty of collecting 
the enormous currents generated by machines designed on 
this basis. 


The ampére conductors per cm. are limited to about this 
value by the excessive temperature rise which would 
otherwise occur, and by the correspondingly high slip-ring 
and brush wear which would be entailed unless more 
massive, bulky and costly collector gear were fitted. Could 
the ampére conductors per cm. be increased to 100 or 200, 
the design of homopolar generators for voltages of 500- 
1,000 v would be much more practicable than at present. 
Assuming (with Pohl) that B, = 20,000 lines per cm? 
and the amp. cond. per cm. = 32 then— 

Output = vd? k watts | —————————————IV. 
1,000 | 

from which equation the curves in Figs 3 and 4 have been 

plotted for values of v of 100 and 200 miles per sec. re- 

spectively (these being the present extreme safe limit of 

rotor peripheral velocity, and the limit were peripheral 

speeds approaching those of the Laval turbine permissible). 


Current Collection from Homopolar Machines.—From the 
curves of Figs. 3 and 4, and the data of Table 2, it will be 
seen that homopolar generators, ranging in output from 
40 to 18,000 k watts, produce currents of from 2 to 30,000 
ampéres, the collection of which requires such elaborate 
gear as to justify the statement of several authorities who 
have spoken of the practicability of homopolar generators 
are being essentially a question of heavy current collection 
from a slip-ring surface moving at up to 200 miles per sec. 
Other designers claim homopolar collecting gear to be 
more reliable than turbo commutators. Be that as it may, 
the magnitude of the currents available at once suggests 
as the Chief Uses of Homopolar Dynamos, all those appli- 
cations demanding a heavy current at low pressure, chief 
among which are, of course, electric furnaces and electro- 
chemical processes. Table 2 giving the leading particulars, 
as far as published, of several of the few homopolar 
machines at present in service, shows how very suited the 
characteristics of these generators are for the above loads. 
Without exception, the machines tabulated were initially 
designed, or are now used, for electrolytic or electric 
furnace work. Clearly the most probable field of future 
utility of homopolar dynamos is as the complement of the 
present "standard" designs; homopolar machines can 
rarely, if ever, satisfactorily replace normal standard 
designs, but for specially heavy current demands, parti- 
cularly at low pressures, homopolar units offer superior 
convenience and even higher efficiency, less weight and 
less cost. In the units for higher pressures these advantages 
are lost. 


The overload capacity of homopolar generators is very 
considerable; heavy short circuits in the external circuit 
do not damage the generators (within limits) and 200% 
overload can be withstood for fairly long periods. In 
conclusion, may be made a few notes on the Weight of 
Materials required by homopolar dynamos, and the Utili- 
sation of this material, and a comparison between the latter 
and several other types of electric machines. The weight 
of steel required by homopolar machines is certainly very 
great, though as to its exact amount, there is insufficient 
practical data to enable definite conclusions. For approxi- 
mate calculations the following rule by Pohl may be 
employed, though it is admittedly unfavourable to the 
larger units (probably to a very considerable extent). 
Pohl's rule:—Assuming B, = 20,000 B, = 10,000 B ae 
= B ere = 15,000 (without leakage) a = 20 cm. b =} d. 
(Fig. 2) 

Naver = 7:8 (584? + 7442) х 10 6 tons ———(V. 
From this are calculated the weights shown in Fig. 3, and, 
the output being already known from Equation (4), thence 
the k watts per ton of steel. From these curves and the 
data of Table 1, it will be evident that the low voltage 
homopolar machines compare favourably with other 
types of electrical machines as regards utilisation of 
material. This further confirms the remarks already made 
regarding the sphere of utility of homopolar dynamos. 
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TABLE I.—UTILISATION OF MATERIAL. 


К. Kgs. | Kes. Copper 
Machine. Watts, Volts. Cycles} Iron Copp'r ron 
pene per per Kw 


D. C. Motor 60 220 12:45 | 2°85 15°30 
Homopolar* 60 25 — |1660 | — — 
Induction Motor 14:80 |2 10 11:50 


37 | 2,000-3ph. 
37 20 15:25 


Homopolar* 


Turbo generator| 2,000 | 5,000-3ph. 
Homopolar* - | 2,000 143 


* Assuming peripheral rotor velocity = 100 miles per sec. anl using 
curves Figs. 3 and 4. 


TABLE II. - CHARACTERISTICS OF ACTUAL MACHINES. 


Date. K. Watts. | Volts. Weight. |. R. P. M. 

C. E. L. Brown 1893 50 10 — 1,200 
Law 185 1904 50 5 to 7 — — 

Chapman 1906 64 4 4f d.c. m-c 150 

о= output 

G.E.C. ‚| 1904 to 1907 | 500--2,000 | 50-600 — — 
Schulz 1907 z 1,000 600 12 tons — 
66 R 57 


Answer to Question 1,198 (awarded 58.).— 

For High-Speed Work.—With the advent of the steam 
turbine into generating station practice, considerable 
attention has been directed, particularly in America, 
towards improving the homopolar tvpe of machine. With 
slow-speed prime movers it 1s impossible to obtain suffi- 
ciently high voltages for most commercial purposes without 
resorting to a prohibitive number of conductors and col- 
lecting rings. Homopolar machines, however, are par- 
ticularly adapted for direct coupling to high-speed turbines, 
as their construction is simple and further they give a 
continuous current without the use of a commutator, 
that troublesome adjunct which often gives so much 
trouble at high speeds. , One form of modern homopolar 
field structure is shown in Fig. l. The armature A is 
provided with several conductors B each of which is joined 
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to a pair of collecting rings C D. The brushes E F pressing 
on these rings are connected up so as to join the conductors 
in series. The field coil G, which is mounted in the magnet 
frame H in which the armature rotates, generates lines of 
force which pass up the armature core and then spread 
out radially as shown in Fig. 2 across the air gap into the 
magnet frame, which is linked in the field coil. The motion 
of the conductors through this field generates an E.M.F. 
in them, and as the lines of force are always in the same 
direction relative to the conductors, an E.M.F. of constant 
value is produced across the slip-rings. However, the 
armature reaction inherent in this type of machine pro- 
duces such a drop of voltage under load as to render them 
wholly unsuitable for work in which a constant potential 
is required. So that all practical machines have some 
device for compensating for this drop. As shown in Fig. 2, 
the current in each conductor produces a circular magnetic 
field which has a two-fold effect—firstly they produce an 
uneven distribution of the flux owing to the fact that they 
help the radial no load flux on one side and oppose it on 
the other, and secondly, in the magnet 4rame they all act 
in the same direction, tending to produce a circular polari- 
zation of the field as shown by the arrow x. The uneven 
distribution of the flux produces eddies in the face of the 
magnet frame which can, of course, be obviated by em- 


edding conductors J in the magnet and short circuiting 


354 


— 


them by rings K. The circular polarization results in an 
increased flux density, therefore, a reduction of the total 
flux and a consequent decrease of the terminal voltage of 


the machine, an effect which increases with load. In the 
machine illustrated this effect is compensated for by 
increasing the impedance to circular polarization by 
cutting wedge-shaped slots in the magnet and placing in 


these slots compounding coils L (Fig. 1), which are arranged | 


as a shunt across the main terminals and tend to produce 
a circular field opposing that due to the armature reaction. 
Not only is the homopolar type suitable for high speed 


direct current work, but by laminating its field structure 


and properly proportioning and arranging the parts it is 
capable of efficient commercial operation on alternating 
current. When arranged as a generator, the frequency 
depends entirely on the frequency of the field flux ( 
field current), and, therefore, independent of variations in 
speed which only alters the voltage. This is important in 
high-speed work, as it allows ordinary frequencies to be, 
obtained with as high a speed as is desired. Further, 
possesses the advantage of having no synchronous speed, 
and also that it makes it commercially possible to obtain 
alternating currents of very low frequency, such as 3 or 4 


cycles per sec. Аз a motor, the machine starts under load, == 
and will operate sparklessly at all loads and speeds. One т 


form of laminated magnet frame is illustrated in Fig. 3, 
and is wound to produce a radial field across the air gap 
as in the direct current machine. 

For Electrolytic Work.—An extremely compact elec 
trolytic device employing an homopolar generator has been 
designed by Mr. Elmore, of Bishopsgate, and is illustrated 
in Fig. 4, from which it will be seen that all rubbing contacts 
are avoided, the current passing direct from the armature 
to the electrolyte. The magnet frame A which encloses 
the field coil B is in the form of an annular box, com 
pletely closed, except for a gap C to receive the armature 
D, which is mounted on a shaft E carried by insulated 
bearimg F G. "The lower part of the magnet contains an 
annular vessel H and a circular vessel I, electrically con- 
nected by conductors J and each divided into a number of 
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compartments by concentric cylinders K K!, similar 
cylinders L L! being supported by the armature disc in 
each compartment. When the armature is rotated, current 
is generated in it and flows, depending on the directions of 
rotation and of the flux, either from the disc through 
cylinders L! which thus become anodes through the elec- 
trolyte in H to the cylinders K! which become cathodes, 
through conductora J to cylinders K which become anodes 
to cylinders L which become cathodes and thence back to 
the disc or vice versa. When using this apparatus for the 
preparation of caustic soda and chlorine by the electrolysis 
of brine, brine is admitted by the pipe M, and after cir- 
culating through all the compartments in vessel I, passes 

out by pipe N. Mercury is introduced from a tank 
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through a pipe O on to flanges P on the rotating cylinders, 
which by their rotation cause it to rise up the sides over 
flanges Q which ensures a certain depth, then through the 
air gap and down the cylinders in the outer vessel and 
thence out by a pipe R to a pump which raises it to the 
tank again. Water is admitted by pipe 8 and escapes at T. 
When the direction of rotation of the disc and the direction 
of the flux is such as to make cylinders L cathodes, the 
action is as follows :— The sodium chloride in vessel I is 
decomposed, the sodium being dissolved by the mercury 
rising up the cathode surfaces, while chlorine is evolved 
at the anodes (i.e., cylinders), passes pipes U and is drawn 
off through pipes V. The mercury containing the sodium 
passes over into the outer vessel, where it is converted into 
caustic soda, the hydrogen evolved escaping by means of 
opening W. 

For Transmitting Power.— Another useful application of 
the homopolar machine is that of employing it as a slipping 
magnetic clutch for use with synchronous motors driving 
a load at varying speeds, instead of the ordinary commutator 
machine usually employed which often gives trouble with 
large machines and suddenly varying loads. Since a 
unipolar machine requires no commutator, commutator 
troubles do not arise, and as the rotating parts may be 
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designed with very small inertia, rapid acceleration is 
possible. The B.T.H. Co. has a machine of this type, in 
which the homopolar generator is built in the synchronous 
motor, so that the same field winding which produces the 
alternating poles of the synchronous motor produces the 
homopolar field. The currents induced are arranged to 
increase the field of the synchronous motor, and since the 
current induced is approximately proportional to the load, 
the synchronous motor may be compounded to run with 
unity power factor at all loads, or with a leading current 
at full load. Sometimes a second homopolar machine 
supplied with current from the first is arranged to assist 
the driving, so that the induced currents are not all wasted 
in heat, a proportion of them being converted into useful 
work. When using an ordinary direct current generator 
on a telephone system, it is found that the pulsations in 
the current produced as the different commutator segments 
pass under the brushes are sufficient to upset the satis- 
factory working of the telephones, unless auxiliary 
apparatus, such as storage batteries or choking coils ar 
employed. To obviate this difficulty, homopolar machines 
have been used for supplying the current, as these machines 
deliver a perfected uniform current they may be connectcd 
direct to the telephone circuit. The machine is either 
driven mechanically as a generator or electrically as a 
convertor. In the latter case, the supply voltage, such as 
that from lighting mains, is applied across the total arma- 
ture conductors placed in series, while the leads for the 
telephone circuit are joined across a few of the conductors. 
The machine thus acts as a rotary transformer, stepping 
down to the required voltage and smoothing out any 
pulsations derived from the lighting circuit. “Н.” 
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COMPANIES’ MEETINGS AND REPORTS. 


ABERDEEN SUBURBAN TRAMWAYS. 

At the half-yearly meeting of the Aberdeen Suburban Tram- 
ways Co., Mr. George J. J. Walker, Portlethen (Chairman) pre- 
sided. 

In moving the adoption of the report, which recommended 
a dividend of 2°,, the Chairman referred to the dispute between 
the Company and the Corporation as regards the Company’s 
supply of electricity. He explained that in negotiating for a 
new agreement the Corporation had insisted on an arbiter. In 
the previous agreement the Company was not bound to take 
any fixed supply of electricity, but had merely to pay for the 
electricity actually used and supplied from time to time. The 
arbiter nominated by the Board of Trade was to fix the price 
per Board of Trade unit of electrical energy supplied by the 
Corporation to the Company, and to fix the period of agree- 
ment. The arbiter in his decree had gone entirely beyond his 
power by ordering the Company not merely to pay a price per 
Board of Trade unit actually supplied, but, in addition, a 
standing charge of £900 per annum irrespective of the amount 
of electricity supplied to the Company, and whether the Com- 
pany took any supply at all. That award, he thought, was 
clearly bad. The Corporation asserted that the Company was 
barred from objecting to the award on the ground of the award 
having been submitted to them before it was signed by the 
arbiter. There was nothing whatever in this contention, as the 
Secretary of the Company had objected to the standing charge, 
and protested against it immediately the arbiter's finding was 
disclosed to them. The Company had offered to consider any 
reasonable proposal which the Town Council might make for 
getting them out of the difficulty which the arbiter had put them 
into, and they were waiting such proposals. 

The report was adopted. 
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RIVER PLATE TELEPHONES. 

The report of the United River Plate Telephone Co. for the 
year ended March 31 last states that the gross receipts, in 
sterling, in the River Plate were £287,064, against £250,750 
for the previous year. Deducting expenses in Argentina and 
London, debenture interest, dividend on preference shares, and 
interim dividend on ordinary shares, and adding interest on 
investments, transfer fees, etc., there remains a profit of £89,233, 
to which must be added £4,904 brought forward, making an 
available balance of £94,138. After applying £32,000 to the 
reduction of the special replacement account and £25,000 to 
reserve, the directors recommend that a final dividend of 5% 
be paid on the ordinary share capital of the company, making, 
with the interim dividend paid on December 31 last, a return 
of 80% for the year, free of income-tax, that a sum of £2,000 be 
voted towards a staff provident fund, which is being formed 
among the company's employees in Argentina, and that the 
balance of £5,138 be carried forward. 


UNDERGROUND ELECTRIC RAILWAYS. 

The report of the directors of the Underground Electric 
Railways Co., of London, for the half-year ended June 30, 
states that the net revenue from investments and rents, after 
deducting general expenses and interest, amounted to £62,879 ; 
the net income from the operation of the power house was 
£40,659; and the interest on £775,000 44% Power House 
Debentures amounted to £17,437, leaving a surplus from the 
power house of £23,222, and miking a total of £36,101. The 
service of the £1,000,000 5°, Prior Lien Bonds required 
£20,349, the service of the £2,808,000 44°, Bonds required 
£66,589, and the payment under the guarantee on Metropolitan 
District Railway Assented Extension Preference stock amounted 
to £9,403, making a total of £102,341. The net revenue was, 
therefore, insufficient to meet the half-yearly charges by 
£16,240. To cover this deficit, Messrs. Speyer have purchased 
from the company, in accordance with the agreement of April 
7, 1908, £10,700 43% Bonds of 1933 and £16,050 6% Income 
Bonds for the sum of £16,050. The deficit is apparently larger 
by £4,403 than that shown in the first revenue account sub- 
mitted in February last—viz., £11,836. That account, however, 
included more than one half-yearly dividend on the company's 
holding of shares in the tube companies, and a large part of 
the fixed charges had been charged to capital under the scheme 
of readjustment. The income from investments for the six 
months showed an increase of £22,065, or about 4090 over that 
in the previous half-year. This result had been obtained not- 
withstanding the fact that the three tube companies from 
which the company received dividends had set aside for con- 
tingencies and renewals out of the net earnings of the last six 
months the following amounts :—Baker Street and Waterloo 
Railway Co., £4,000 ; Great Northern, Piccadilly, and Brompton 
Railway Co., £6,000; and Charing Cross, Euston, and Hampstead 
Railway Co., £3,000; total, £13,000. The Metropolitan Dis- 
trict Railway Co. have also set aside for renewals out of the net 
revenue of last half-year the sum of £10,000. 


BRITISH THOMSON-HOUSTON. 


The report of the British Thomson-Houston Co., Ltd., for 
the year ended March 31 last, to be submitted to the meeting on 


the 14th inst., states that at Rugby the buildings and machinery 
have been maintained in first-class condition, and while the 
directors have not been able to make depreciations, except. as 
hereinafter mentioned, they have made a number of improve- 
ments and additions, the most important being the extension 
of the steam plant at a cost of £8,766. They have also followed 
their usual practice of making reserves to cover risks in connec- 
tion with bad debts, depreciation of shares held by the company, 
and for other contingencies. As stated in the last annual report, 
the company now owns all the patents for the United Kingdom 
for Curtis steam turbines, excepting the marine rights. During 
the financial year the company sold twelve turbines, aggregating 
15,000 kw. In this connection it is interesting to note that 
since the end of the year under review the company has sold 
18 turbines, aggregating 18,569 kw. Under the terms of the 
trust deed securing the issue of the Debentures, the company 
had to pay to the trustees on February 28 last the sum of £3,339 
to be applied by them in purchasing Debentures in the market. 
Debentures of the par value of £3,500 were purchased prior to 
March 31 (the end of the year under review), making the total 
par value of Debentures retired to date, £7,060. "The balance- 
sheet shows a loss of £824, the result of the year's working after 
paying interest on Debentures and on loans. The directors 
deem it wise, however, to write off certain items, and to that end 
have carried into the profit and loss account the balance brought 
forward from last year—namely, £2,466—and the reserve of 
£15,409, which have been applied as shown in the profit an 

loss statement. 


AUCKLAND ELECTRIC TRAMWAYS. 


At the annual meeting of the Auckland Electric Tramways 
Co., Ltd., it was reported that the total revenue for 1908 amounted 
to £165,655. The traffic receipts, which totalled £163,848, 
showed an increase of £26,129, and after deducting all expenses, 
including £15,718 for debenture and other interest, etc., and 
setting aside £12,500, compared with £10,000 last year, to the 
depreciation account, there was a surplus of 432.755, to which 
had to be added £2,165 brought forward. The directors recom- 
mended the placing to reserve account of £10,000, and after 
meeting the preference dividend, a dividend of 6 per cent. per 
annum was recommended on the ordinary shares, carrying for- 
ward £3,920. Large additions had been made to the plant during 
the year, and they had further considerable capital expenditure 
in view. As a result of the report of a commission, the Public 
Works Department had called for a new and more efficient brake 
system to be installed on all cars, and to the submission to the 
Department for approval of full details of the brake proposed. 


KALGOORLIE ELECTRIC TRAMWAYS. 


The report of the Kalgoorlie Electric Tramways states that 
the gross receipts for 1908 amounted to £47,368, as compared 
with £48,008 for the previous year, and the net profits to 
£15,400, against £16,270 for 1907. "The improvement set in 
during the last four months of 1908 is being maintained, and 
the recent excellent developments on som? of the Kalgoorlie 
mines give every promise that the result of the current year's 
working will contrast favourably with that of the past twelve 
months. It is probable that the surplus profits, after payment 
of debenture interest and sinking fund, will be sufficient to deal 
with depreciation and renewals, and for the present, therefore, 
all such surplus profits must be retained in hand for this pur- 
pose. A further sum of £5,155 of A debenture stock has beeu 
purchased for redemption, making the total stock redeemed 
414.016. 


ELECTRIC SUPPLY IN COB AR, N. S. W. 


The Provincial Electric Supply Co., Ltd., has issued a pros- 
pectus, in which it is stated that the company will take over 
the concessions obtained by Mr. E. M. Grant for the lighting 
of Cobar and other towns in N. S. W. Mr. H. G. Finley, of 
Sydney, is the secretary. 


CANADIAN GENERAL ELECTRIC Co. 


The directors of the Canadian General Electric Co. have 
declared a dividend of 11% on the common stock for the three 
months to the 30th inst., being at the rate of 7% per annum. 
The dividend is payable on October 1, and the transfer books 
will be closed from the 15th to the 30th inst., inclusive. 


A PUNJAB ELECTRICAL SYNDICATE. 


At a meeting of the Punjab Electrical Distribution Syndicate 
a resolution was adopted in favour of the liquidation of the 
company. The question of future lighting of Lahore and 
Amritsar is now under further consideration. 


UNITED ELECTRIC CAR СО. LTD. 


The report for the year endel June 30 last, to be submitted 
to the eleventh ordinary general meeting of the United Electric 
Car Co., Ltd., Preston, to be held at Preston on Wednesday 
next, states that the works have been efficiently maintained 
as regards buildings and machinery, the cost of which has been 
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charged against revenue. After paving debenture interest 
amounting to £2,500, and charging £5,645 18s. 114. for deprecia- 
tion, the profit for the year is £8,896 7s. 4d., to which is added 
£6,187 ls. 8d. brought from last year. making a total of 
£15,083 9s. Deducting preference dividend for the six months 
ended December 31, 1908, £3,000, there remains an available 
balance of £12,083 9s. The directors recommend that this 
amount be dealt with as follows: preference dividend less 
income tax for the half-year £3,000, dividend of 24°,, less income 
tax on the ordinary shares for the year ending June 30 last 
£3,750, and to be carried forward to next year £5,333 9s. Two 
directors retire, viz., Mr. Richardson and Mr. Prestwich, and 
being eligible, offer themselves for re-election. The auditors, 
Messrs. Chiene & Tait, chartered accountants, retire, and offer 
themselves for re-appointment. 


BRITISH COLUMBIA ELECTRIC TAILWAY. 


The directors of the British Columbia Electric Railway Co., 
Ltd., have issued a statement to the effect that owing to the 
increase in earnings for the financial year ended June 30, to 
$335,854, or 17% in excess of the earnings of the previous 
year, they have undertaken many extensions for the purpose 
of meeting the requirements of transportation in its territory, 
necessitating a still further increase in its supply of power, 
rolling stock, ete. They have, therefore, decided to make an 
issue of £500,000 of fresh capital, divided into 200,000 5% 
cumulative perpetual preference shares of £1 each, at a premium 
of 1s.; 200,000 5% non-cumulative preferred ordinary shares of £1 
each, at a premium of 2s. ; and 100,000 deferred ordinary shares 
of £1 each, at a premium of 3s. These shares are offered to the 
existing preferred and deferred. stockholders in the proportion 
of two 5% cumulative perpetual preference shares, two 5°, 
non-cumulative preferred ordinary shares to one deferred 
ordinary share for every complete £9 of preferred ordinary or 
defeired ordinary stock held by them. 


COMPANIES REGISTERED. 

Bowers & Barr, Ltp.—Registered August 23. Capital, 
£2,000, in £1 shares. Objects: To take over the business of 
electrical engineers carried on by F. C. Bowers and E. V. Barr, 
as Bowers & Barr, at Great Yarmouth. Private company. 
Table “А mainly applies. 

E. M. F., Lrp.—Registered August 24. Capital £20,000, in 
£1 shares. Objects: To adopt an agreement with J. M. Bein, 
A. J. Grose, T. H. Satchwell and O. H. Bishop, and to carry 
on the business of electricians, mechanical and electrical engin- 
eers, suppliers of electricity for light, heat, motive power or 
other purposes, etc. Private company. 

Erna Licutina & HraTING Co., Lrp.—- Registered August 
16. Capital £1,000, in £1 shares. Objecta: To adopt agree- 
ments (1) with J. Warry and G. N. Arculus, and (2) with H. R. 
Prossen, for the acquisition of certain patents, rights, tools, 
blocks and electros analogous thereto, and to carry on the busi- 
ness of electrical and gas fittings manufacturers, etc. Private 
company. 

INTERNATIONAL ELECTRIC TRANSPORT & ENTERPRISE Co. OF 
ALSACE-LoRRAINE, [.1p.— Registered August 21 by Flux Thomp- 
son & Quarrell, 3, East India-avenue, E.C. Capital £200,000, in 
195,000 Preferred shares of £1 each and 100,000 Deferred 
shares of ls. each. Objects: To undertake and develop electric 
carriage and other enterprises in Alsace-Lorraine and elsewhere, 
and to carry on the business of constructors of electric tram- 
ways and railwavs, motor vehicles, tunnels, bridges and roads, 
carriers of passengers and goods, ete. Minimum cash subserip- 
tion, £2,000. "The first directors (to number not less than two 
nor more than eleven) are C. Simon and A. Sautier (both of 
Guebwiller, Alsace, Germany) and А. F. Argles. Qualification 
£100. Each director is to receive £] per Board meeting attended 
in addition to travelling and hotel expenses, and also £4 per 
day during absence from place of residence." Directors and 
managing director also to he entitled to a fixed remuneration, 
to be decided on by the Board. Registered office, 3, East [ndia- 
avenue, E.C. 

MIDLAND ELECTRIC Wink Co., Lrp.— Registered August 14. 
Capital £5,000, in £1 shares. Objects: To acquire the business 
carried on as the Midland Flectrie Wire Co., and to carry on 
the business of electric cable and insulated wire manufacturers 
and dealers, electricians, enginecrs, etc. Private company. 

PRnEsTWiCH & Burt, Lrp.—- Registered August 16. Capital 
£1,500, in £] shares. Objects: To acquire the interest of E. C. 
Lea in the business carried on by him at South-lane, Kingston- 
on-Thames as Prestwich & Burt, and to carry on the business 
of manufacturing electricians, electrical and mechanical engin- 
eers and contractors, founders, dealers in electrical accessories 
etc. Private company. 

Vivo VIBRATOR Co., I30.— Registered August 11. Capital 
£1,000, in 53. shares. Objects: To adopt an agreement with 
G. I. Hogan, J. W. Walker, Jun., and Sir Edward Sullivan, 
Bart.. and to carry on business relating to massage treatment, 
also as chemists, druggists, manufacturers of electrical and 


other scientific apparatus, ete. Private company. Registered 
oftice, 329, High Holborn, W.C. 


HOME. 


DvBLIN.—Meters..—For the supply of the following: — 750 
alternating current meters, single phase, for the Lighting Com- 
mittee. Specification with terms and conditions and form of 
tender may be inspect ed at the office of the city electrical engineer, 
Fleet-street, Dublin, and may be obtained from the latter on 
payment of £1, which sum will be refunded on the return of the 
specification, filled up, with a bona fide tender. Tenders, sealed 
and marked Tender for Electricity Meters," must be addressed 
to the Chairman, Lighting Co., 3, Cork-hill, Dublin, and be 
delivered by 12 noonſon September 13. Each tender must contain 
the names of two sureties, who will be prepared to execute a 


joint and several bond for the performance of contract in a sum 


of 20°, of the contract price. 


LoN DON. S.W.—London County Council. —-Tenders are 
invited for roadwork and platelaying for reconstruction of 
tramway in Highgate-hill. Length equivalent to about 14 mile 
of single track. The track rails, fastenings, the slot rails and 
conductor rails, and special work for the junctions, cross-overs, 
ete., will be provided by the Council, remaining metal work and 
other material is included in the contract, Spec., Chief Engineer, 
County Hall, Spring-gardens, S.W. Dep., £5. September 7.— 
Also for the following :—(1) Manufacture, delivery, and erection 
in certain of the Council sub-stations of two 500 kw. and one 
150 kw. motor generators; (2) manufacture, delivery and 
erection of high and low tension switchgear for Woolwich and 
other sub-stations ; (3) manufacture, delivery and erection at 
the Greenwich electricity generating station of steam, exhaust 
feed and drain pipes, valves, water tanks, etc. Persons desiring 
to submit tenders may inspect drawings and obtain specifications. 
bills of quantities, form of tender, and other particulars at the 
County Hall, Spring-gardens, S.W., upon payment to the 
Cashier of the Council of £2 for each section. This amount will. 
after the Council or its Committee shall have come to a decision 
upon the tenders received, but not before, be returned to the 
tenderer, provided he shall have sent in a bona-fide tender and 
not have withdrawn the same, but in no case will the fee be 
returned unless a bona-fide tender is submitted. Full particulars 
of the work may be obtained on application at the County Hall 
before payment of fee for specification, ete. Rate of wages, etc.. 
clause to be observed. Each tender is to be delivered at the 
County Hall in a sealed cover, addressed to the Clerk of the 
London County Council, Spring-gardens, S. W., and marked 
“ Tender for Motor Generators." " Tender for High and Low 
Tension Switehgear," Tender for Pipes, Valves, Water Tanks. 
etc., as the case may be. September 21 (by 11 p. m.). 


OVERSEAS. 

BRAZII. — At the Municipal Offices, Corumba-Matto Grosso.— 
Instal the electric light, October 3. 

BRvssELs.— At the offices of the Société Nationale des Chemins 
de Fer Vicinaux.—To supply the aerial electric equipment 
of the Anderlues-Lobbe section of the Carniéres-Thuin Light 
Railway. September 20. 

CONSTANTINOPLE.—Admiralty.—Insulated copper cable, vo- 
mutators, incandescent lamps, brackets, etc. (Part.. Ministère 
de la Marine, A.). l'reasury.— Installation and exploitation of 
(underground) telephone service for town and district for 3 
years. (Part., Ministére des Finances, A.). October 14. 


FRANKFORT-A-M.— Two electrically worked movable cranes of 
20 tons each and 12-260m. span ; one ditto five tons and 13-840m. 
span; two ditto hand or electrically worked, two three ton: 
and 7-195m. span each. Spec., 2s. 6d. (P.O.O.) Eisenbahndirec- 
tion Hohenzollernplatz 35. 


GERMANY.—At the District Offices, Merschweller.— To instal 
electricity. At an early date. 


New SovTH WALEs.—At Petersham telephone exchange.— 
Supply, delivery, and erection of a branching metallic multiple 
magneto switehboard. November 10. 


New ZEALAND.—'The Golden Bay Cement Works: For an 
electrically driven Portland cement plant, with an output of 
400 tons per weex. 


NortH SYDNEY TELEPHONE EXcHANGE.—For the supply. 
delivery and erection of a common battery switchboard at the 
Exchange, and also for the supply and delivery of apparatu: 
for use on subscribers’ premises, in accordance with specification 
No. 266. Specifications, general conditions, plans, ete., may 
be seen at the General Post Offices, Sydney, Melbourne, Brisbane 
and Adelaide. The work must be tendered for in accordance 
with schedule, New South Wales, E.E. 144/08, and the shortest 
time in which the apparatus would be delivered, and the country 
of manufacture, must be stated. Tenders must be endorsed 
“ Tenders for Switchboard and Apparatus, North Sydney." and 
addressed to the Deputy Postmaster-General, Sydney, by 2.3 
p.m., January 12, 1910. А deposit, or receipt for deposit. must 
be enclosed with each tender, of 5% on the amount there: 
up to £1,000, and 2$°, on the amount over that sum. Tender 
forms, specification, ete., may be obtained. and preliminary 
deposits paid, at the Commonwealth Offices in London, 72, 
Victoria-street, S.W, | 


Toronto (Canada).—The City Council. For the following 
electric motors :—Four 1,500 h.p. synchronous motors, two 1,500 
h.p. induction motors, four 500 h.p. synchronous motors, four 
500 h.p. induction motors, two 225 h.p. synchronous motors, 
with exciters, switchboards, connecting material, etc. For 
specifications, ete., apply to the City Engineer, by noon, 
October 14. 


RESULTS OF TENDERS. 


‚ PoNTYPRIDD.—The tender of Messrs. Siemens Bros. has been 

accepted by the Electric Light and Tramway Department of 
the Urban „Council for the supply of one 500 kw. combined 
generator, consisting of one 720 b.h.p. engine, together with 
one 350 kw., and 150 kw. dynamos (Siemen Bellis set), 
£2,894 10s. Fourteen other firms submitted tenders. The 
Department have also selected for acceptance the tender of the 
Worthington Pump Co., £1,560, for independent surface con- 
densing plant. There were thirteen other tenders, 


TENDERS ACCEPTED. 


WisHaw.—The tender of Messrs. Ferranti, Ltd., £149 18s. 6d., 
for a three-wire switchboard, has been accepted by the Electri- 
city Department. Other tenders received were as follow: 
Braulik, Ltd., £150 15s. (incomplete) ; Johnson & Phillips, £153 
(incomplete); Whipp & Bourne, £154; Shagnoletti, £157 ; 
Everett & Co., £158 ; Electrical Construction Co., £160 (without 
testing); the B.T.H. Co., £160 ; the Universal Co., £163 ; Dor- 
man & Smith, £168 ; Siemens, Ltd., £172; Veritys, Ltd., £173 ; 
Cartwright, £175 ; Crompton, Ltd., £176 ; Westinghouse, Ltd., 
£179 ; General Electric Co., £180 ; Kelvin & White, Ltd., £203 ; 
McGeoch, Ltd., £205 ; Balchin Schulz, Ltd., £215 ; and G. Hill 
& Co., £229. 


BUSINESS NOTES. 
LIGHTING AND GENERAL—Home. 


ABERDEEN.—At а meeting of the Churches Committee of 
the Town Council, it was decided to put in an installation 
of electric light in St. Clement's Parish Church at a cost of 
£64 15s. It was agreed to put in metallic filament lamps both 
in the Greyfriars Parish Church and the session house. 


ABERDEEN.— The City Electrical and Tramways Engineer 
(Mr. J. A. Bell), reporting on the working of the Electricity and 
Tramways Department for the year ended July 31 last, states 
that during the period under review they started supply in two 
new districts, one in the west and one in the north, which has 
meant large cable operations and erection of sub-stations, plant, 
etc. The year just completed has been unique in the experience 
of the department, being the first since the start of the under- 
taking that the units generated show a decrease on the preceding 
year. Due, however, to economies in distribution, etc., the output 
sold shows a small increase on the year 1907-8. This small 
increase in output is partly due to the general depression in trade, 
but is principally the result of the installation of metallic filament 
lamps by the present consumers ; and, while the department has 
coupled up more new consumers during the year than the 
average for the preceding four years (excluding the consumers 
taken over in the Culta district in 1908), these consumers do not 
balance the drop in output caused by the change from carbon to 
metallic filament lamps. It is estimated that the department 
already has on the mains some 25,000 metallic filament lamps 
which have displaced the older type of carbon filament lamp. 
The Town Council have recently sanctioned the department's 
hiring out heating and cooking apparatus, and it is expected that 
this will assist the undertaking considerably in the future. In 
the Engineer's opinion the Council will continue to feel the effect 
of metallic filament lamps for at least two years more. It is 
expected, however, that the additional consumers obtained, due 
to the more economical lamp, will eventually mean a largely 
increased output to the undertaking. The total number of units 
sold for the year for all purposes amounte to 5,170,421, being an 
increase of 66,385 over the preceding year. At a meeting of the 
Electricity Committee the question of the introduction of a flat 
rate charge for electricity was under discussion. It was resolved 
to make a uniform charge of 31d. per Board of Trade unit for 
lighting purposes, with the alternative to the consumers of over 
5,000 units per half-year, whereby they can elect to be charged 
at the same rate as at present. Lighting for arc lamps was fixed 
at 2d. per unit. A sliding scale for power consumers ranging from 
24d. for the first 250 units and as low as { of a penny, to con- 
sumers of over 10, 000 units per half-year, was agreed upon. A 
flat rate of 14d. per unit for heating and cooking was fixed. The 
estimated income for the year was fixed at £45,812, £43,984 


being derived from sale of current, and £1,828 from other sources. 


The expenditure was fixed at £44,020. After providing for 
interest and sinking fund a sum of £1,883 was agreed upon to be 
carried forward to the reserve account, | 
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BanxEs. — The Urban Council has appointed a sub-committee 
to consider the advisability of holding an electrical exhibition to 
advertise its electricity supply at the time of the reduction of 
charges to 34d. per unit for lighting and 11d. per unit for heating 
and eooking. . 


BELrasT.—On behalf of the Tramways and Electricity Com- 
mittee, Councillor R. Johnson announced at the Council meeting 
that the two departments were in a most prosperous condition. 
The tramways undertaking had made a great increase in income, 
and the electrical branch was going on well. 


BENTLEY (Doncaster).—A Local Government Board inquiry 
has been held by Mr. E. A. Sandford Fawcett, M.Inst.C.E., as 
to sanction to carry out a scheme of sewerage for Bentley 
Colliery model village, Rostall, and also building estates up the 
Askern-road. The Engineers (Messrs. D. Balfour & Son, of New- 
castle-on-Tyne and London) explained the scheme, which con- 
sists of laying several miles of cast iron pipe sewers on concrete 
bed, this method of construction being necessary owing to the 
treacherous nature of the subsoil. The sewage will all be con- 
veyed to a pumping station, where, after screening, it will be 
discharged into two separate tanks, from which it will be pumped 
by centrifugal pumps worked by electric motors, all in duplicate. 
The pumps will be placed in an underground chamber adjacent 
to the storage tanks, worked by a spindle from the motors in the 
motor house, to be built above ground. The motors will be 
automatically started and stopped by floats. Each pump will 
be capable of delivering 30,000 gallons per hour of sewage at 
the existing Sewage Disposal Works, where it will be treated 
in liquifying tanks and continuous filters with final treatment 
over land. 


BERKHAMSTEAD.—-At the Rural Council meeting the Clerk 
reported that they were not getting on very quickly with the 
electric lighting agreement. What he wanted was that the 
agreement should be in the same form as the provisional order, 
and the other side said that if things were in the provisional 
order they were not necessary in the agreement. He would not, 
however, bring the agreement before the Council until it was 
satisfactory. There was no hurry about it. He supposed they 
were getting the provisional order through. 


BisHoP AUCKLAND.—A miner named John D. Thompson, 27, 
employed at a colliery electrical pump, took hold of a live wire 
with his naked hand, and was killed. 


BOLTON.— A discussion ensued at the Council with reference 
to the cost of electrifying an overhead crane. The Mayor said the 
proposed expenditure was £620. In all ordinary business concerns 
such a cost would come out of capital, and it was a principle 
which they ought to consider. The Committee proposed taking 
the amount out of revenue. An assurance was given that the 
payment would be put under the proper account. The Town 
Clerk said the Electricity Committee had no borrowing powers. 
If they applied to the Local Government Board for sanction 
after they had carried out the work the Board might decline to 
give their sanction. Ald. Berry said this alteration had been 
wanted for years, and if it had been carried out five years ago 
they would have saved £1,000. 'The Town Clerk, in reply to Ald. 
Berry, said the powers possessed by the Electricity Committee 
were for specific purposes. Ald. Berry: This is part of it. 


BnuianovsE.—-The new system of electricity supply at Brig- 
house has been inaugurated, the old generating station in Hall- 
street, which has for a long time very inadequately met the 
growing requirements of the district for electric light and power, 
having been superseded hy the completion of the new system of 
receiving electricity in bulk from the Yorkshire Power Co. and 
distributing it by the Corporation to its customera. For many 
years the Corporation has suffered serious financial loss by its 
old method of generating electricity, but it is hoped that this 
loss will now be avoided. Mr. Amos Aspinall, the Corporation's 
electrical works manager, turned on the new supply for the first 
time. The new transforming station is situated nearly in the 
centre of the borough. 


CLEVEDON.—The Urban Council have decided to spend seven 
guineas in order to obtain the report of an expert as to the use 
of electricity for the purposes of public lighting. 


FrRASERBURG.—Permission was given by the Council to the 
National Telephone Co. to replace the overhead telephone 
wires going to the standard in Frithside-street, by a cable 
under the street. 


HANLEY.— Extensions of the electric light mains will be made 
for street lighting in Willington-road and to supply private 
consumers in Melville-street and Fenton-road. 


Hastines.—An inquiry has been held by the Local Govern- 
ment Board concerning the application by the Council for per- 
mission to borrow £1,100 for electric lighting purposes and £1,002 
for providing eight transformers at the electricity station. 


KEIGHLEY.—On behalf of the Electricity Committee Mr. 
Whitehead informed the Council that the armature of one of the 
motors at the electricity works had burst, and as they had no 
spare armature he asked that the committee be given permission 
to purchase one. He pointed out that the breakdown only lasted 
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four minutes, but the tramways were not affected, another moto 
supplying the current for that system. The cost of the new 
armature was estimated at between £100 and £200. The Council 
gave the permission asked for. 


K Etc: HLEY.—Local Government Board sanction has been 
received by the Council in respect of the borrowing of £375 for 
purposes of the electricity undertaking. 

LLANDILO.—The Urban Council received no fewer than 216 
applications for the post of Electrical Engineer, A list of six 
applicants will subsequently be submitted to the Council. 


MANSFIELD.—The Corporation Electricity Committee hav? 
recommended that application be made for Local Government 
Board sanction to the borrowing of £300 for water softening 
plant and £200 for economiser extension. 


MinrIELD.— The Electrical Engineer (Mr. Lomas) reported to 
the District Council that he had received an application from the 
Skating Rink Co. for a substantial supply of current, and the 
erection of a transformer pillar at the junction of the roads in 
Stocks Bank would render it very convenient for further distri- 
bution of electricity in that part of the district. 1t would also be 
useful when they extended the street lighting by electricity. 

NORTHAMPTON. — Notices have been served upon the Corpora- 
tion by the Electric Light and Power Co., Ltd., in respect of 
proposed considerable extensions of the electricity mains. 


Осітох Broap.—The Urban District Council have approved 
the draft advertisement. for tenders for the working of the 
electric lighting provisional order, and particulars to be issued 
in connection with it. 


PLymovtTu.—A return to the Corporation Electricity Com- 
mittee shows that for the month of July there were consumed 
162,57] units, against 149,412 in the same period of last year, 
the estimated receipts being £1,531 94, as compared with 
£1,413 12s. 3d. The Plymouth trams used 103,178 units, as 
compared with 99,878 units, and the Plymouth, Stonehouse, 
and Devonport tram: 7,332 units, against 6,904 units. For 
private lights were consum d 29,651 units for motors 13.655 
units, for arc lamps 5.400 units, and for miscellanectis purposes 
3.354 units. The quantity of power used at the works was 
20,084 units, and mains, etc., consumed 9,394 units. During 
the month there were 212 connections as compared with 208, 
while the number applied for was 719, against 352. The total 
number of connections was 80,600, and the total number of 
consumers 1.041, as compared with 75.500 and 956 respectively. 
Sixteen applications were received during the month, the number 
during July, 1908, being 7. 

PnuEsTOoN.— The decision of the Town Council not to purchase 
the undertaking of the Preston Electric Supply Со. has been 
under discussion by the Trades Council. À resolution was passed 
strongly condemning the Town Council for their refusal to make 

ublic their negotiations with the Company, the Trades Council 
believing this to be in opposition to the desires and wishes of the 


people. 

RaAME.— Two zealous churchworkers have in their leisure 
moments provided an electric lighting installation in the parish 
church. The village of Rame, near Cawsand Bay, says a cor- 
respondent, boasts neither gas nor electrie light, but the church 
is illuminated by electric light. This has been the work of two 
brothers, Messrs. F. and A. Carne, the one a boat builder, and 
the other employed on the civil side at Plymouth Dockyard. 
Between them they erected the necessary plant, and wired up 
the building, so that now, instead of using candles or oil, the 
church is supplied with a clean and convenient illuminant. 


RuTHERGLEN.— Electric cables will be laid from Rutherglen 
to Renfrew, via Catheart, Newlands, Pollokshaws, Cowglen 
Crookston, and Cardonald, by the Clyde Valley Electric Power 
Co. 

SALFORD.—A heated debate occurred at the Town Council 
meeting when the Tramways Committee minutes were reached. 
The Committee asked the Council to pass a resolution that they 
had carefully considered the result of the experimenta] working 
of the extension of the various stages on the tramways under- 
taking, and the extension of the hours during which daily return 
tickets were issued, and regretted to record that there had not 
been the additional traffie obtained which was expected, as a 
result of the concessions, and in view of the fact that the receipts 
of the undertaking were seriously diminishing—the decrease, in 
the opinion of the Committee, being mainly due to the issue of 
return tickets—they recommended that the arrangement in 
operation prior to the introduction of such concessions, i. e., the 
issue of workmen's single tickets up to 7 a.m., be reverted to, and 
the issue of return tickets discontinued, as also the concessions 
to female employés and school children. | Alderman Linsley 
(Chairman of the Committee) said the total decrease over the 
mileage run of last year amounted to £14,463 13а. 5d., while the 
net profits up to March last decreased from £28,000 to £17,263. 
The great mischief had been done between the additional hour 
hour of seven and eight o'clock, and they were further handi- 
capped by the price of current. If they could get it on the same 
terms as Glasgow, they would have something like £30,000 to 
play with. The minute was referred back by 16 votes to 12. 
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NwaNsEA.— The Corporation electricity mains are to be 
extended to the Swan Hotel, Morriston, at a cost of £115. The 
number of electric consumers at the end of last month tota!led 
1,427. 

West HangrLEPOOL.—' The report of Mr. H. W. Taylor, of 
Middlesbrough, as to the electric lighting of the borough, has 
been received by the Corporation Lighting Committee. It was 
resolved that two recording meters at a cost of £15 each be 
obtained; also that the question of the incandescent lighting 
and supply for cinematograph purposes be referred to the 
following committee to interview the Cleveland and Durham 
County Electric Power Со. with Mr. Taylor: The Chairman, 
Councillors Sherwood and T. W. Watson, and the Borough 
Engineer. At the Council. meeting, Councillor Sherwood re. 
marked that the report of the expert, Mr. Taylor, on the electric 
lighting of the borough had proved that the Corporation were 
justified in all that they had done in this matter. If ever,“ he 
added, " we spent £10 and got full value we got it in the appoint- 
ment of this gentleman." Councillor T. W. Watson expressed 
the opinion that the expert's report had perfectly justified the 
action the Corporation had taken in making the deductions from 
the accounts. He believed if they had persisted they would have 
won. 


LIGHTING AND GENERAL - Overseas. 


BvENos AIRES. —For the International Railway and Land 
Transport Exhibition the Executive will bear the cost of laving 
the electric cables. The branch piping and wires, together with 
the connections, meters, ete., for individual stands will be 
laid at the expense of the exhibitora The Committee will bear 
the expense of national and municipal taxation in respect of 
the services, and they will be prepared to grant specially reduced 
terms for electrical power in the case of exhibitors taking a large 
supply. The charges for electric current for lighting purposes 
will be 0:14 gold doll ira and 0°70 francs per kw. hour, and for 
power 0:06 and 0:30 respectively. 

BouLper (Western Australi h). —Mr. H. Ed:niston. electrical 
engineer, Perth. has reported tothe Council recommending the 
provision of one 150 kw. set and one 75 kw. set at the electricity 
station. It is estimated that about £7,000 will have to be spent 
to bring the plant up to a state of efficiency. The Council having 
shown some hesitancy in advising this expenditure, several 
private offers, it is reported, have been submitted to take over 
the undertaking. 


DENMARK.—The Great Northern Telegraph Co., Ltd.. have 
had to cope with a great rush of Press messages from Denm uk 
since the news of Dr. Cook's arrival from his Polar journey. 
“ This is proving a record tim? for us," the manager remarked 
to a correspondent. '* Up to 8 p.m. Sunday we received 50.00% 
words of Press messages about Dr. Cook, and much more is still 
coming in. We have had to increase out stafts here and at 
Newcastle, where the Danish cable comes ashore, anl we have 
also had to take in a second eable, which is ordinarily used only 
for Sweden.” Phe Company has been gratified to hear from 
various newspapera of the accuracy with which the messages, 
written in English, and transmitted by Danish operators, have 
been received. 


FREEMANTLE (Western Australia). — Extensions to the munici- 
pul electricity undertaking are to be made, and an electric 
tramway constructed at an estimated cost of £25,714. 


GUADALAJARA.— The British Vice-Consul (Mr. P. G. Holmsa 
reports that the interests of Señor Don Manuel Cuesta Gallardo 
and the Compañia de Tranvias, Luz y Fuerza de Guadalajara- 
Sociedad Anonima, (Tramways, Light and Power Co. of Guadal). 
jara, Limited) have now been merged, and that a well-known 
Berlin firm have contracted to advance 7,500,0008 (£750,000) 
for the construction of works and the erection of michinery for 
the production of hydro-electric power on the Santiago River. 
In addition to the power scheme, 300,000 hectares (about 750.000 
acres) of land will be drained and irrigated, and, under the 
Irrigation Law, the Mexican Government will pay the irrigating 
company the sum of $25 for each hectare (£1 per acre) irrigated 
by them. Guadalajara is already supplied with over 10,000 h.p. 
of electrical energy by the old company, but the new company 
is installing trubines to give an additional 8,400 h.p., which will 
be largely used by the mines in the Hostotipaquillo district of the 
State. [t is possible that electric power may even be transmitted 
from the generating stations to Aguascalientes in the State of 
that nam>, where there exist important industries requiring 
power. The United States Consul at Guadalajara writes to his 
Government on the sam? subject, as follows, apropos of the 
regulation requiring all wires in Guadalajara to be placed under- 
ground :— The placing underground of all wires in this city 
will be accomplished by the union of two strong local corpora. 
tions: La Compania de Tranvias, Luz y Fuerza de Guadalajara. 
with La Empresa Irrigadora y de Producción Electrica de 
Guadalajara. The former corporation has now a monopoly of the 
electric power and lighting of this city, and the latter corporation 
has valuable concessions from the State of Jalisco and the 
Government of Mexico, through which it controls rights to 
irrigate a large tract of land in this State and immense water- 
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power in near-by rivers, and also to enter Guadalajara with its 
wires to compete with the former in selling light and power in 
the city. This will prevent a possibly dangerous competition and 
will certainly result in benefit to Guadalajara, although prices 
will probably be kept up to the present standard. Offers of 
materials for the conduits and for the trolley underground 
addressed to either of the above companies will no doubt receive 
consideration, and may result in business.“ 


IrALV.— The British Consul at Palermo (Mr. R. S. Macbean, 
M.V.O.) reports that two hydro-electric stations are in course of 
construction on the Cassibile, to the south of Syracuse, and on 
the Alcantara, near Taormina. It is intended to link the two 
plants and to supply power by electric transmission wire to the 
whole of the east coast of Sicily, from Messina to Syracuse and 
eventually to Ragusa. The length of this line will be about 220 
kiloms., and for the present it will be fed from the central stations 
of Cassibile and Alcantara, The requirements of the region are 
estimated at about 10,000 h.p., viz. :-—Catania, 5,000 ; Messina, 
3,000 ; Syracuse, 1,500 ; and Taormina, 500. A further project 
is on foot for the establishment of an electric power station on 
the river Simato, capable of producing 10,000 h.p. It is calculated 
that the hydrologie conditions of Sicily would permit of the 
erection of hydraulic stations over the island capable of gene- 
rating about 50,000 h.p., and it is thought that it would be 
possible to link such stations together, so as to embrace the 
whole island, with the principal stations at Palermo, Messina, 
Catania and Syracuse. 


Mapras.—The Madras Electric Supply Corporation having 
brought to the notice of the local Government the considerable 
delay which occurs in the practical working a Rule under the 
Electricity Act which requires that consumers desirous of using 
electric energy at pressures exceeding 250 volts must obtain the 
written approval of the local Government to a joint application 
by consumer and licensee, the Madras Government have 
directed that all such applications instead of being submitted to 
the Government direct should be submitted through the Electric 
Inspector, who has been requested to submit his recommenda- 
tions on the applications to Government without delay. 


MELBOURNE.—Following on a suggestion of the South Mel- 
bourne Council, a conference of the municipalities has been con- 
sidering the question of street lighting. A special committee, 
appointed by them to collect information on the matter, recom- 
mends the advisability of procuring a system of electric light and 
power for the metropolitan municipalities, and that an expert 
be engaged to report on such a scheme, the expenses of the expert 
to be paid by the municipalities in proportion to the valuation 
of their districts. 

Mrexico.— The United States Consul at Saltillo advises that 
the best method of reaching prospective purchasers of steam, 
electric, and hydraulic machinery and apparatus is by the 
maintenance of a representative in Mexico who will travel from 
place to place. By careful reading of the press and from other 
sources of information a representative would learn of a sufficient 
number of new enterprises in Mexico to keep him busy looking 
after them. If the home firm should consider the expense of 
maintaining such a representative too great, it might join with 
one or two other firms which have allied lines, so that the ex- 
penses of the jqjnt representative could be divided. Very many 
foreign firms maintain agencies in the city of Mexico. 


Mexico.—A cable message states that the reservoirs of the 
Mexican Light and Power Co. are now sufficiently full to admit 
of the discontinuance of the steam plant. The Financial Times 
understands that the work of reservoir construction has now 
reached a stage which rendera the Company permanently 
independent of the steam plant, and that, except in special 
circumstances, the auxiliary power plant will not be required 
again. Dr. Pearson, the President of the Company, stated in the 
letter which he published regarding the accident to the third 
reservoir at Necaxa some months ago, that he thought the storage 
capacity of the reserviors would soon be sufficient to keep the 
machinery at work all the year round, in dry as well as wet 
seasons, and this prophecy has now been fulfilled. As the steam 
plant made a very heavy addition to operating charges, the net 
revenue account stands to gain considerably through the con- 
tinuous use of the reservoirs. 


New SovuTH WaLEs.—The North Bulli Colliery, New South 
Wales, is installing a Mersey gas-producer plant for the genera- 
tion of electricity. A meeting of local traders has been discussing 
the question of installing electricity in Maryborough, Victoria. 


` SYDNEY (Australia).— The result of the past year's working 
of the electricity undertaking has not been so satisfactory as 
might have been hoped, states the City Electrical Engineer 
(Mr. H. R. Forbes Mackay) in his annual report. The profit 
earned for 1908 has been seriously affected by the great sum 
spent on overhauling the plant at th» power house. The units 
sold amounted to 8,673,942, an increase of 2,577,930 compared 
with 1907. At the end of the term, motors equivalent to 
8,290 h.p. were connected, being an increase of 2,318 h.p. over 
the previous year. The cost per unit as compared with 1907 
shows an increase of 3 of a penny, principally due to the heavy 
charges for repairs and maintenance. During the year agree- 
ments were entered into with three of the private companies, 
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viz., the Strand Electric Light Co., the Imperial Arcade Electric 
Light Co., And the Oxford-strest Electric Light Co., for the 
purchase of their respective businesses. | 


TIFLIS.—A correspondent reports that the local authority will 
shortly apply for permission from the Government to contract 
a new loan, which would be the fifth issue of this city, with a 
view to carrying out som? important public works, including 
electricity works. 
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TRACTION —Home. 


Duxpkz.— The Tramways Committee has been making а 
series of tests with a car fitted with a new migactic brake. The 
brake is designed to operate either electrically or mechanically, 
or both methods may be used simultaneously, giving great power. 
The mechanical system is used to control the car on steep 
gradients, and the electricity is applied for an emergency stop. 
The brake consists of a number of powerful magnets, which are 
drawn downwards and presse: on the rails with a force of several 
tons. Onthe hill on the Lochee-road, where the tests were mide, 
the brake worked most satisfactorily, the speed of the car being 
controlled with ease, while the application of the el»ctri? current 
brought the vehicle to a full stop within a dozen yards, 


Lonpon.—The Hampstead and Highgate routes which are 
being converted to electric traction will soon be opened for 
traffic. Work is proceeding both dav and night in order that the 
Hampstead to Holborn line may be finished before the formal 
opening of Blackfriars Bridge to tramway traffic on the 14th inst. 
The other North London lines are not in such an advanced state. 


Lonpon.—The monthly statement of the receipts and expenses 
of the companies associated with the Underground Electric 
Railways Co. of London for July last is as follow, the figures for 
the corresponding period of 1903 being given in parentheses :— 
Metropolitan District Railway Co., gross receipts, £54,494 
(£48,774) ; working expenses, £26,160 (£27,897). Baker-street 
and Waterloo Railway Co., £15,105 (£13,890), and £6,979 
(£6,971). Great Northern Piccadilly and Brompton Railway Co., 
£25,899 (£24,095), and £11,532 (£12,236). Charing Cross, Euston 
and Hampstead Railway Co., £17,992 (£15,048), and £9,935 
(£9,642). London United Tramways, Ltd., £31,122 (£34,689), 
and £20,048 (£19,537). 


NEWCASTLE.—The revenue of the Corporation Tramways 
undertaking for the year ended March 31 last shows a consider- 
able decrease both in the gross tikings and in the earnings per 
car mile. The Engineer and General Manager (Mr. Ernest 
Hatton) states that this is largely accounted for by the unfortu- 
nate strike, which embraced the whole of the Tyneside during 
the year, and also by the extra facilities given to workp2ople and 
in the extension of fare stages. The gross receipts (including the 
Tyneside Tramway Co.’s proportion) were £209,540 193. 10d., 
against £217,080 18s. 5d. in the previous year. The traffic 
expenses were £56,912 18s. 2d., аз compared with £53,583 43: 11d.; 
general expenses, £21,291 11s. 5d., against £17,609 23. 7d. ; and 
general repairs and maintenance, £27,924 2s. 3d., against £22,570 
6s. ld. Power expenses amounted to £14,947 33. 61., against 
£16,615 188. 2d., and the working costs (exclusive of public street 
lighting) were £121,075 15s. 4d., against £115,378 11s. 9d. The 
pronounced increase in the general expenses is attributed to the 
large increase in the rates consequent on the exce iively increased 
assessment. After an appeal the assessment authorities reduced 
the assessment for the ensuing half-year from £34,746 to £35,793, 
against which the Tramway's Manager advises the Committee 
to make a further appeal. During the year 44,439,282 passengers 
were carried, as compared with 46,203,164 in the preceding year. 
The surplus for the year amounts to £7,558, aginst £19,478. 


PLvMouTH.—The Tramways General Manager (Mr. C. R. 
Everson) presented to the Tramways Committe» a statement 
showing that the number of car miles for the year ending March 
31, 1909, was 792,138, as compared with 781,500 miles in the 
corresponding period of the previous year. The number of cars 
in use in 1909 was 26 for six months and 27 for six months, as 
against 25 for three months, 26 for four months, and 27 for fivo 
months ; the average units per day per cir was 117, against 116, 
while 1,136,888 units of electricity were consumed for motive 

wer, as compared with 1,103,501, the average por car mile 

ing 1:43, as against 1-41. During the year ended March 31 last 
the mileage per car per annum was 30,466, and in the previous 
year 39,057, the average miles per car per day being 89 miles on 
week-days and 47 on Sundays, as against 88 and 46 miles respec- 
tively in the preceding twelve months. The total numer of 
passengers carried was 7,818,759, 633,484 being IId. fares, 
6,980,580 Id. fares, and 204,695 being $d. fares. The fact tht 
10.638 more miles was run by the cars in 1999 than in 1998 was 
largely attributable to working West Hoe for the full twelve 
months ending March, 1909, as against nine months in the 
previous year. The abstract of accounts showed that the income 
for the year was £34,150 and the expenditure £26,084. The 
average working expenses per car mile, excluding power cost and 
permanent way, was 4-100d., including power cost, 6-612d., and 
including power cost and permanent way, 7:9034. The number 
of parcels carried was 13,204, 
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YORK. — Messrs. Dick, Kerr, & Co., contractors fer the new 
electric tramways that are to be constructed for the Corporation, 
commenced the operations necessary for laying the line at the 
Germany-lane terminus on the Fulford-road. The contractors 
intend employing as many local men as are suitable for the 
operations to be carried out. A few York gentlemen, including 
Councillor Hogge, were present when the first pick was put into 
the ground, and Mr. J. G. Dickinson attended as representing 
the contractors. Another section is to be started shortly, and the 
whole of the work will be pushed on as speedily as possible. It is 
hoped to construct about 600 yards of the track each week. 
Between 200 and 300 tons of rails have already been brought 
into York for the purposes of the line and they have been manu- 
factured by a Middlesbrough firm. The Tramways Committee 
have decided to recommend the City Council to accept the 
tender of the British Thomson-Houston Co. for 18 electric 
cars and one motor car, at a cost of just over £10,000. The cars 
will be of up-to-date pattern, luxuriously fitted up, with un- 
covered top decks. Fach car will carry 22 passengers inside 
and 28 outside. The motor car, which will run on the rails 
like a tramcar, is used for repair work. 


TRACTION—Overseas. 


British CoLUMBIA.— The British Columbia Electric Railway 
Co. have some important extensions in hand. The first section 
of the Chilliwack line from New Westminster to Abbotsford, a 
distance of 38 miles, is now graded and ready for the steel. The 
rails to be laid will weigh 70 Ibs. to the yard and are about 40 ft. 
in length. A new stvle of track laving machine is being used, 
which does away with the necessitv of handling the rails so much. 
As each rail weighs about 933 lbs. this is an important item. [t 
is estimated that fully 60 working days will be required for the 
Steel to reach Abbotsford, making this well on in November. No 
wiring will be done on this line until the steel has reached Clover- 
dale, as all the steel for this part of the line is at New West- 
minster and will have to be taken out over the completed line. 
It is expected that the line to Abbotsford will be in operation 
this year, although it will be late in the autumn before the line 
is completed. 


Norway.—The British Westinghouse Co. have constructed 
the first railway with alternating current in the country from 
Thamshavn tojLokken. Twenty-six miles in length, the railway 
is used for the convevance of passengers and goods, and especiall 
for the iron-ore traffic. The current is one of 6,600 volts. The 
single line has a wheel-base of 1 metre. The rolling-stock consists 
of 3 engines, 4 passenger carriages, and 21 goods wagons 

MELBOURNE.—The Victoria Railways construction branch аге 
considering the question of extending the Melbourne to Sand- 
ringham suburban line towards Mordialloc. ‘The departmental 
officers, it is understood, will recommend the extension of the 
existing electric line along the beach road from Brighton. 


MoNTEviDEO.— During the first half of the current year the 
Montevideo Tramway (electric section) carried 20,622,750 pas- 
sengers, as compared with 17,673,326 for the corresponding 
period of 1908. The traffic by the horse section showed a con- 
giderable falling off, 1,383,060 passengers against 5,775,369. 

Para.—The traffic returns of the Para Electric Railways and 
Lighting Co. show that the aggregate receipts for 1909 total 
£109,354, as compared with £97,455. The company has only 
34} miles of tramway, and bearing in mind that the returns 
from the lighting are only about half those from the tramway, 
the result is very promising. The company took over the old 
mule tramway and the electric light works in 1905, and pro- 
ceeded to the electrification of the line. The original cost of the 
tramway and lighting plant, according to the balance sheet of 
last November, totalled £886,264. The reconstruction and 
electrification figures at £424,671. 


River PrLATE.—The Lacroze Tramway Co. have inaugurated 
their service from the centre to Villa Urquiza. This suburb has 
now two lines of electric tramway to the centre. The Company 
has reiterated a petition to Congress presented in 1905 for a 
concession for a system of tubes. The electrification of the La 
Plata and Ensenada Tramways Co. is being rapidly pushed 
5 and it is hoped to have the first section opened by January 

next. 


St. PETERsBuRG.—It is stated on reliable authority, states 
the Financial World, that negotiations are being actively 

ursued in reference to the offers made a few months ago to 
the St. Petersburg Municipality by an international syndicate 
for the reorganisation of the tramway system. The syndicate in- 
cludes, besides the German General Electrical Co. and Messrs. 
Siemens & Halske, the English Westinghouse concern, and is 
being backed by the Deutsche Bank, together with the Société 
Générale. In brief, the scheme consists in the purchase from 
the city of all the lines, with the rolling stock and the municipal 
electrical works, at the price of 20,000,000 roubles; also the 
extension of the system, for which purpose another sum of 
30.000,000 roubles would be reserved. The tramways would 
subsequently be worked by a company to be promoted by the 
syndicate, and the municipality would share in the net profits 
up to a maximum of 719,. SE. 
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PATENTS. 


Instruments for Measuring the Decrement of Eleetro-magnetle 
Oscillations. 

185.—1909. Marconrs WIRELESS TELEGRAPH Co. & Н. C. 
RovNp, London. The apparatus comprises an oscillation 
circuit of adjustable frequency, an indicator circuit, means 
for changing the frequency of the oscillation circuit by a 
small amount, and means for simultaneously altering the 
indicator circuit by an adjustable amount. 


Electric Induction Furnaces. 

8194.—1909. GRoNpEL KJ ELIIN Co, Lro. & J. HARDEN, 
London. The melting chamber is lined with a mixture of 
graphite and fireclay, intimately mixed in such proportion 
that when the furnace is started the primary current will 
induce currents in the chamber walls sufficiently strong 
to heat them and thereby cause the charge to become 
fused by conduction until it becomes a continuous con- 
ducting mass. The furnace may be allowed to cool at any 
time and be reheated without damage. Moreover, the 
melting chamber can be cleaned out after each melting 
operation. 

Friction Couplings for Use with Electro Motors for Driving 
Machine Tools. 

6850.—.1909. La SociÉTÉ ANONYME ELECTRICITÉ ELECTRO- 
MÉCHANIQUE, Brussels. One member of the friction coupling 
is carried on the shaft of the motor, while the second 
member is carried by a freely turning sleeve covering the 
shaft. The tool carried is mounted on the opposite end 
of the sleeve to that which carries the second friction 
member. The outer surface of this member has a V shaped 
groove into which friction blocks, carried by the first 
friction member are pressed. The power transmitted 
from the motor to the tool depends upon the frictional 
resistance of the blocks, which can be regulated proportion- 
ally to the power of the motor, by means of screws which 
press upon the springs carrying the blocks. When the load 
becomes too heavy the friction blocks will slip and prevent 
the motor from being overloaded. The coupling is small 
and light in weight. The arms of the coupling member 
are extended to form wings which act as fans as the member 
revolves, and by drawing a current of air through the 
motor, cools the various parts. 

Varying the Position of Electric Lights. 

18408.—1908. G. "TuoMwsoN, Edinburgh. The apparatus 
comprises a bracket pivotted to a support so that the bracket 
is free to rotate. The bracket is operated by a pulley. To 
the other end of the bracket a quadrant is adjustably 
connected, to which is fitted a guide piece. The jib for 
supporting the lamp comprises a number of bars arranged 
in pairs in such a way as to render the jib extensible. The 
jib is contracted or extended by the action of a rope and 


pulley. 
Quick Make and Brake Electrical Switch. 
20646.—1908. VeEritys LTD. & W. G. Pipkin, Birmingham. 
The switch comprises a blane pivotted to a stationary 
bracket of the base of the switch at a short distance in- 
wards of its one end. The other end provyles the contact 
end in respect of the terminals of the switch. The one end 
of the blade has a spring arrangement which operates 
each side, the centre of the pivot of the blade for moving 
the latter quickly into engagement with the terminals. 
and for holding the blade out of engagement, and, for helping 
the quick movement of the blade away from the terminals. 
A second spring is provided for closing the switch. This 
second spring also serves to hold the switch arm open 
by acting each side of the pivot of the arm. 


Regulation of Speed of Electric Motors. 
18017.—1908. SrEMENS-SCHUCKERTWERKE, Berlin. This is 
an improved method for regulating the speed of direct and 
single or polyphase alternating current commutator motors 
with separate or shunt excitation, or for improving the 
power factor in the case of alternating current motors. 
The object of the invention is to maintain a high electrical 
efficiency under all conditions of load and speed. The 
method consists in simultaneously varying the strength 
of the field and the voltage applied to the armature without 

varying the resistance in the armature circuit. 


Electric Starting Switches Using Liquid Resistance. 
18623.—1908. Sanpcrort Founpry Co., Lro. & T. M. Du rroy, 
Sandycroft. In liquid resistance, switches wherein the 
resistance is varied by immersing the two electrodes more 
or less in the liquid, the heating takes place largely at the 
surface of the liquid, particularly when the plates are in 
position for maximum resistance. The object of the in- 
vention is to avoid this by so arranging the plates that at all 
resistances the heating takes place at or near to the bottom 
of the liquid in the containing vessel, whilst there is a 
considerable column of liquid above which will allow the 
heated liquid to rise and circulation to take place. so that 
the whole amount of liquid in the. vessel is used effectively 
and risk of boiling or overheating avoided; 
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Electrical Ignition Devices. 


18811.—1908. E. DrwiEPORT, LunmEsNEs. The condenser, 
the trembler, the armature, and the distributing switch, 
comprising this device are combined in a single casing. 
The armature is of cylindrical shape, the condenser is 
wrapped round it and occupies an annular space formed 
between the armature and the casing. 


Electrical Driving Gear. 

22377.—1908. С. F. C. PoLLET, Antwerp. An arrangement 
is provided whereby the speed and power of the prime 
mover is regulated in relation to the current required 
by the motor. The rotation of the armature acts indirectly 
upon the supply to the prime mover, by means of a centri- 
fugal governor in such à manner that when the armature 
is rotating at a high speed under a high load the pole casing 
being held stationary by a shunt solenoid brake in the 
working circuit, the supply to the prime mover is increased 
for such a period of time as the current required permits, 
whereas for only a small power, and when the armature 
is rotating at à slow speed, the same arrangement effects 
the rotation of the pole casing for the purpose of obtaining 
the necessary relative speed between the armature and the 
poles. 

Brush Gear for Dynamo Electric Maehinery. 

23709.—1908. P. L. R. Fraser & Тнк TUDOR ACCUMULATOR 
Co., Lrp., London. The invention consists in mounting 
the bearings which support the frame carrying the brushes 
upon the dynamo shaft itself, or on a prolongation of the 
same so that on change of the direction of the rotation 
of the shaft the brushes almost immediately move over to 
their new position. 

Ironclad Electric Switches. 

22768.—1908. F. S. Horrocks & T. C. Lerrs, Manchester. 
Combined with the switch handle is a pin or bolt fitted 
within the switch casing operated by the handle, and adapted 
to lock the cover to the casing when.the switch is in the 
current on position. When the switch is in the current 
" off" position the bolt moves out of a slot in the cover 
and permits the cover and casing to be opened. 

Polarised Morse Sounders and Inkwriters. 

8533. C. C. VYLE, London. The permanent magnet is of 
greater length one side than the other and between it and 
the electro-magnets an air gap is provided. The poles of 
the permgnent. magnet are bent back and this permits 
a much M ger magnet being used without unduly increasing 
the size of the base of the sounder. 


Electrically Operated Cranes. 

8456.—1909. ALLGEMEINE - ELEKTRICITATS - GESELLSCHAFT, 
Berlin. This is an improvement in the device for limiting 
the speed of cranes, and consists in arranging the limit 
switches in such a way that one switch is closed during 
a part of the travel only to complete the circuit of the 
tractive coil of the other limit switch, which acts to auto- 
matically reduce the speed when it reaches a predetermined 
limit. 

| Electricity Meters. 

15802.—1908. G. Ноокнам, Birmingham. The improvement 
consists in means to eliminate temperature errors in these 
instruments. Fig. l is an elevation of a resistance element. 
Fig. 2 is a transverse section on the line 2—2 Fig. 1. Fig. 3 
shows diagramatically the application of the device to an 
electricity motor meter. An oil chamber a has at one side 
a diaphragm b of celluloid. At the outside of the diaphragm 
is a bulging piece of metal c forming a chamber containing 
mercury, and into this chamber is fitted the thermometer 
tube, d. The resistance wire, e, passes down this tube 
and is provided with a number of kinks, f, which are amal- 
gamated so that when the mercury rises in the tube these 
kinks make successive contacts with the mercury column. 
The wire may if desired be placed outside the tube and the 
kinks brought through the tube, the wire being sealed 
into the glass. It is important that there should be no 
communication for mercury between the kinks and there- 
fore when the wire is Шы the tube iron or steel wire is 
used, with copper deposited on the kinks the spaces between 
them being stopped off. Terminals, g h, are provided, 
the terminal, y, making contact with the mercury column 
and the terminal, h, with the upper end of the wire. It 
will be seen that in this arrangement when the liquid in 
the chamber, a, expands the diaphragm, b, is forced out- 
wards and forces the mercury column up the tube, d, 
making successive contacts with the kinks, f, in the wire, e. 
When the mercury falls a small drop of mercury remains 
in each kink so that on the mercury column again rising 
an immediate contact is made with the wire when any kink 
is reached. As shown in Fig. 3 the compensating resistance 
h, is placed in shunt across the mercüry chamber, k, the 
current to be measured passing through the armature 
by the thick wire, J, and through a compensating coil. 
m, the compensating resistance, л, being in series with this 
compensating coil and in shunt with the armature. Instead 


of a diaphragm, part of the thermometer bulb may be 


made flexible, for instance as by the use of a plunger working 
fluid-tight in a cylinder or by the use of a flexible metal 
or leather bag and if of leather this may be soaked in 
glycerine or gelatine to protect it from the oil. The top of 
the tube in which the mercury rises may terminate in an 
air tight chamber or may be open at the top and may be 
partially closed by means of a porous plug. In the outer 
chamber a cheap liquid having a considerable rate of 
expansion when heated should be used and olive oil is 
found to be very suitable. In some cases it may be desired 
to arrange the resistance element so that its resistance 
increases instead of diminishes with rise in temperature 
as for instance in the case of a shunted meter. This may 
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be effected by placing the mercury in a U-shaped tube 
one limb of which is connected through a column of air 
with the thermometer device so that the mercury in this 
limb is forced downwards and increases the effective length 
of the resistance wires. In order to ensure perfect contact 
the wire may be coated with platinum and then with 
palladium, and in this case, in order to prevent the mercury 
from draining down the wires and leaving them dry the 
palladium may be applied in the form of isolated rings 
or patches which will remain saturated with mercury. 
For the purpose of the resistance itself iron wire plated 
with copper may be used, the wire being amalgamated 
with mercury where it is desired to make the contacts 
with the mercury column. | 


Insulating Electric Conductors. 


23007.—1908. P. MACGAHAN, Pittsburgh. This is an improved 


process of insulating wires and other electric conductors. 
In the diagram an ingot 1 of copper is cast into a coating 
2 of aluminium and the mass is then re-heated and passed 
through rolls 3 until its size is materially reduced, after 
which it is drawn through dies 4 to the desired size and 
shape of conductor. During this part of the process 
the aluminium coating is reduced together with the copper 
core and forms a very thin coating for the completed con- 
ductor. From the dies, the conductor passes over sheayes 
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5 into а bath 6 which is contained in a tank 7 and, from 
the bath, it passes over sheaves 8 and 9 and through a 
cathode cell 10 on to a gathering reel 11. The cell contains 
a plate 12 of conducting material connected to the positive 
terminal 13 of a direct current generator 14, the opposite 
terminal of this generator being connected to the conducting 
walls 15 of the tank. The cell 10 thus forms the means 
for connecting the conductor to be insulated to the positive 
pole of the generator 14. A thin insulating film is formed 
on the bare conductor as it passes through the bath 6 by 
reason of the electrolytic action produced by the electric 
current which flows through a circuit that may be traced 
as follows :—From the generator 14, through a conductor 
16 to the plate 12, through the conductor which is passing 
through the bath 10, the bath 6, lining 15 and conductor 
17 to the opposite terminal of the generator 14. The bath 
6 may contain a solution of ammonium borate or other 
liquid which is capable of producing an electrolytic valve 
action. When the process is complete, the conductor will 
be coated with very thin films of insulating aluminium 
oxide which occupy an inappreciable amount of space. 
Electric Current Generators. 

W. A. TRIER, Camberwell. Trouble has been 
experienced in fitting generators to automobile vehicles 
owing to the limited space available and the difficulty 
of placing the generator so that it can be conveniently 
driven from some rotating part of the engine. The primary 
object of the present invention is to obviate these dis- 
advantages by the construction and arrangement of a 
generator occupying little space and capable of being driven 
in a simple and practical manner. Fig. 1 is a central vertical 
section through one construction of generator. Fig. 2 is 
a side elevation. Fig. 3 an end elevation and Fig. 4 is a 
view similar to Fig. 2 but showing the fan and driving 
belt in different positions. A is a fixed spindle secured 
by a nut B toa bracket C. Upon this spindle is a field magnet 
D. The armature plates E are held within a casing F having 
end plates supported by ball-bearings G so that the whole 
casing and armature is rotatable about the fixed spindle 
A. To the end plate Е! adjacent to the bracket С is fixed 
a commutator H and a plate J mounted upon the fixed 
spindle may serve as a support for brushes working in con- 
junction with the commutator. A fan K is mounted upon 
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the casing Е by means of a clamping ring which allows the 
fan to be adjusted relatively to the casing. The casing 
F serves as a pulley to which rotary motion can be imparted 
from some rotating portion of the engine through a belt 
L. As the casing is of considerable breadth and the belt 
may pass round any part of it considerable latitude is 
allowed in the relative positions of the generator and the 
particular part of the engine from which it is driven. 
Obviously the fan need not be mounted upon the outer 
end of the casing as shown in Fig. 1, 2, and 3, but may 
occupy a position near the commutator end as indicated 
in Fig. 4. Again, although it is convenient to mount the 
fan upon the casing F it may form part of the end plate. 
The spindle A may be fixed in an eccentric mounting in 
the bracket C so that the tension of the driving belt may 
be adjusted. The construction illustrated is particularly 
convenient when the generator is mounted in the space 
behind the radiator in a motor car usually occupied by the 
cooling fan. In many cases the generator can be fitted 
to a car and can be driven from the same pulley from which 
the fan was originally driven. 
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COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial. — 


Amount 
Name. paid. Last price. 
£ £ 
Alliance Electrical Co., 5 p.c. Cum. Pref., Nos. 1-70,000 l. 
—— Ord., 1,125,000 cin he xr ꝛ˙ Ul... 8 145 
Aron Electr'ty Meter, 6 p.c. Cum. Pref. Sh's, 1-125,000 > * 
Ordin , Nos. 1-1 5,000 26 6 э е ө ө е ө 0 6 6 „ „ „ „ » 1 ° 
British Aluminium Co., Ordinary, 1-40,000 ........... 5. 
——— 7 p.c. Cum. Pref., 1-40,000 ........ — en noe 5. 1715 
— '* A" 6 p.c. Cum. Pref., 1-20, 000 „„ 56. 3 
—— 4 p.c. Funding Certificates, 1-20,000 ............ 5 .. TE 
—— 5 p.c. lst Mort. Deb. Stock, 33 re 100 . 73-7 
—— uis Loch Leven Deb. (Reg.), Red., 1-3,000 .... 100 95-98 
British [Insulated and Helsby Cables, Ord. 1-100,000 ээ Эу 7-7 
—— 6 p.c. Cum. Pref., 1-100,000 ..,................ 5. 63-6 
—— 4} p.c. Mortgage Debentures .................. 100 103-106 
British Thomson-Houston Co., 4j p.c. 1st Mort. Deb. 

Stock, Red. ............. ͥͤ ĩðâ2yu sq eue 100 . 89-94 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 

275, 00 000 rescrie $c tes Sax hymno 3 3/16-7/16 

p.c. Mortgage Debenture Stock ............... 100 38-42 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 2:5 0-% 

Non. Cum., 6 p.c., РгеЇ!...................... HE e O1 
——— 4 p.c. 1st Debenture Sto‚ckkc kd 100 . 41-46 xd 

4j p.c. 2nd Debenture Stock ................... 100 27-31 
Callender's Cable, Debentures ...................... 100 .. 104-106 

Mane SEEN See ANS WE 6 10-10% 

177! cud eror n „„ „ 51-54 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1. i 
Crompton and Co., Nos. 1-85,000.................... 3. 111 

5 p.c. lst Mort. Reg. Debs., Nos. 1-900 of £100, : 

and 901-11,100 of £50, Red. .................... — . 93 
Dick, Kerr, and Co., Ordinary, 1,260,000 ............ 1 14-1 5/16 
—— 6 p.c. Cum. Pref., 1-305,000 ................... 1. 1111 

4p. e. Debenture Stock. ................ ꝗq .u 100 100-103 
Edison and Swan United, A Shares, 1-99, 261. 3. tt 

"A" Shares, 01-017,139 .... 5. 11р 

—— 4 p.c. Deb. Stock, Real 100 . 84-87 

5 p.c. Debenture Ss 100 68-73 
Electric Construction, Nos. 1 to 112, 1oo 2.. 7/16-§ 

7 p.c. Cumulative Pref.............. abe rw eats adeo 2 . . 13/16-1 7/16 

4 p.c. Perp. lat Mort. Debbb o 100 . 65-69 
Ferranti, Limited, 6 p.c. 1st Mort. Deb. воск Red. ... 100 . 71-77 
General Electric m ny (1900) 5 p.c. Cum. ar 10 71-81 
— 4 p.c. lst . b. Stock vocero por ES 100 .. 85-88 
W. T. Henley's Tei. graph Works, Ordinary........... 5. 124-131 
—— 4} p.c. Preference ....... —— cs Rx erer cB us 5-5} 
—— 4| p.c. Debentures ................. ‚......... 100 .. 105}-107% 
India Rubber, Gutta Percha, and Telegraph Works ... 10.. 143-15} 
—— 4 p.c. Debentures ............................ 100 . 100-102 
National Electric Construction Co., 1-170,000 ........ I x 11 
Telegraph Construction and Maintenance ............ 1@.. 343-36 
— 4 p.c. Bonds F . :. . 100 .. 100-202 
White, J. G., and Co., 6 p.c. Cum. Pref., 1-15, 000 10 93-104 

Electric Lighting and Supply.— 

Amount 
Name. paid. Last price. 

Adelaide Electric Supply Co., 6 p.c. Cum. Pref., 1-10,000 5 47-5 
Bournemouth and Poole, Ordinary .................. 10 .. 5751 

41 p.c. Cum. Pref., 7, 501-15, Oo 10 . 91-10 
— — 6 p.c. Cum. Second Pref., 18,00 1-22, 50ͥ· „... 10. 10-103 
—— 4} p.c. Debenture Stock, Red................. .. 100. 99-103 xd 
Bromley (Kent) Electric Light and Power Co.......... 5. 41-41 

4j p.c. 1st Debenture Stock, Red. .............. 100 . 93-96 
Brompton and Kensington, Ordinary ............... 5 74-8 
—— 7 p.c. Preference ........................-5<5. 6. 7 
Calcutta Electric Supply Corp., Ord., Nos. 1-100,000 . 5 9.6 
Cambridge Electric Supply Company, £10 Ord. ....... 8 123-18 
Canadian General Electric Co., Common Shares ....... $100 . 122-12 

7 p.c. Cum. Pref. б{осК........................ $100 .. 1184-1233 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 . 97-100 
Charing Cross, West End, & City Electric Supply, Ord., 

// d od st sober Maree wae BU dn 5 4-4} 
— — 4} p.c. Cum.. Pref., 1-80,000................... 5. 43-4 
— 4 p.c. Debenture Stock, Red.................... 100 .. 96- 
— City Undertaking,” 4j p.c. Cum. Pref., 1-80,000. 5 31-4 
Chelsea Electricity Supply РОР РО Т 5. 31 
— 4} p.c. Debentureee ss 100 .. 100-103 xd 
City of London, Ordinary .......................... 10 .. 103-103 
——- 6 p.c. Cumulative Рге!......................... 10 .. 113-12 
—— b p.c. Debenture Stock ....................... 100 .. 121-124 
—— 44 p.c. 2nd Deb. Stk., Red. .................... 100 .. 100-103 
Cordoba Light and Power Co., lst Mt. Stl. 5 p.c. Bds., 

Red. 1-1,000 sso was ass ia se haw 8 100 .. 90-92 
County of Durham Electrical Power Distribution Co., 

Ordinary, 10,001-50,000 ............ .......... 5. 22-3} 

5 p.c. Preference, 1-50,000 .................... 5. 3-3} 
County of London Elec. Supply, Ordinary ........... 10. 78-8 
——— 6 p.c. Cum. Pref. ............................ 10 . 104-1 
—— 4} p.c. Debentures Prov. Certs. Al pd., Rd. .... 100. 104-107 
—— 4} p.c. 2nd Debentures Prov. Certs. ............ 100 . 100-103 
Edmundson's Electricity Corporation, Ord., 1-80,000 .. 5. $-5/16 
-—— 6 p.c. Cum. Pre. 5 .. -i 
— —— 4} p.c. First Mort. Debooůhh 100 . 58-61 
Electrical Development Co. of Ontario, 5 p.c. 1st Mort. 

30-year Gold Bonds, 10,751-15,750 .............. — 86-88 
Electric Supply Co. of Victoria, 5 p.c. lst Mt. Deb. 

Seh G.... 8 100 91-94 
Folkestone Electric Supply, Ord., Nos. 1-10,000 ...... 5. 44- 
—— 5p.c m. Pref., Nos. 1-10,000 ................ Б. 

—— 4{ p.c. First Deb. Stock, Red. ............... . . 100. 97-1 
Hove Electric Lighting, Ord., 1-13,000 .............. 5. 7-74 
Indian Electric Supply and Traction Co., 6 p.c. Con- 

struction Deb. Stock, Red. ..................... 5 13-2 
Isle of Wight Elec. Lt. and Pwr., 4} p.c. Db. Stk., Red... 100 .. 74-79 
Kalgoorlie Electric Power and Lighting, 6 p.c. Cum. 

Pref., 1-150,000............................... 1 33 2-27 /32 
Kensington and Knightsbridge Elec. Lt., Ord,,1-21,000. 5 z. 64-63 
Kensington and Knightsbridge and Notting Hill, 4 p.c. 

Debenture Stock, Red woe a. NAJA | 5% 05-96 
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Amount Amount 
Name. paid. x price. Name. paid Last price. 
£ £ £ 

London Electric Ordinary ................... T 3 11-2 London United Trys (1901) 5 p c. Cum. Pref. ....... . 10 21-24 
xd Niobe glo d" А 5 5-5] 4 p.c. Ist Mt. Db. Stock, Red. ................. 100 07-70 
—— 4 p.c. st Mortgage Debenture Stock, Red. e 100 .. 93-07 Madras Elec. Trains. (1904) 5 p.c. Deb. Stk., Red. 100 .. 93-95 
Madras Electric Supply Corporation 5 р. с. Construction Manila Elec. R.R. & Ltg. Corp., 5 p.c. Ist Lien & Coll. 

Deb. Stock, Red. (Prov. Certs.), all paid . 100 .. 76-80 Tr. Sinkg. Fund Gold Bonds of 1953, Red., 1-400635. $1,000 , 95-97 
Metropolitan Ordinary, 100,001-300,000......... UM 5... 141411 Manx Elec. Railway Co., 53 p.c. Cum. Pref., 301- 21,635 
—— 4} p.c. First Mortgage Debenture US odo .. 100 105-108 And 6 000: . 8 Б... 41-5 
—— 4j p.c. Cum. РтгеЇ!............................. 5 .. 44-5 4} p.c. Ist Mort. Deb. Stock, Redd UU 100 .. 86-91 
——— 34 p.c. Mortgage Debenture, Re. 100 .. 834-34 Metropolitan Elec. Trams., Defd., 1,000, 001-1, 314,016. 1.. 1/32-5/32 
Mexican Electric Light Co., 5 p. c. Ist Mort. Gold Bals. 5 p.c. Cum. Pref., 500,001-1,000, 0 H 1. 11716. 1316 

1- 105 C 1-1, 000 ($100) D 1-3,000 eto M 1-4,400 44 p.c. Deb. Stock, Red UVVViT 100 95-97 

($1,000) ао а eS n . . 83-85 p.c. 75 Mexico Trams. Co., Gen. Cons. Ist Mort. 60-year 5 p.c. 

($500), 4, 001- 14,000 ($1. 000) . КУКЕ КОКОС — 88-2891 СОВО ³·mm E aa ĩ⁊ — 90-971 
Midland Electric Power Dis., 44 p. c. 1st Mort. Deb.. — 94-97 Milwaukee klectrie Rail and Light, 5 p.c. 30-yr. Con. 
Newcastle-upon-Tyne Electric Supply, Ord., 1-87, 500. 5 44-4 Mort. Bonds (1926) 1-5,500 and 7,001-8,000. ... $1,000 .. 103-105 

do. 87,501-137,500 (issued at £1 prem.). All paid Montreal Street Rail. 41 p.c. Sterling Deb., 601-2,000 

(Prov, Gert eo eee wanes ———" . 5, 44-5} (1072). Seer es wies arene Ae OR Ai oe Ae qu UE 100 .. 102-104 
— do., 5 p.c. Pref., 1-87,500 (Prov. Certa.) ........ " 2 vs 44-5 New (General Traction, 6 p.c. Cum. Pref., 1-10,000 ant 
—— 5 pee. Pref., 87,501-137,500 (Prov. Certs.)))) 4 41-511 rr KASS qe a aem а а I }-} 
Notting Hill Electric Lighting. . 10.. 11-12 Perth Elec. Tramw avs (W.A. \, 5 p.c. 1 Mort. Deb. Stk... 100 1004-103} 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ Б. 6-64 Potteries Electric Traction, Ordinary, 1-245,000 ...... Is t-t 

4 p.c. Debenture Stock 100 .. 05-08 5 p.c. Cum. Pref., 300,001-545, 000 ere E A l1.. M1 
Be Plate Elec. Co., Ord., 1-119,687 & 120,501-120, 607 1 . . 15 16-1 7/16 4} p.c. Debenture Stoã(1cſgh kk. uses 100 .. 86-49 
—— 6 p.c. Non- Cum. Pref., 1- 100, 000 ............. ot l.. 11/32-1 3/32 Provincial Tramways Co., Ordinary, 1-24,912 ........ 10 .. 4-4} 
—— 5 p.c. Debenture Stock, Red ‚ 100. 102-103) 6 p.e. Cum. Pref., 1-10,000.................... 10 . 94-10} 
Rosario Electric Co., 6 p.c. Cum. Pref., 1- 20,000 ...... 5 53-51 Rangoon Elec. Tramway and Supply Co., 6 p.c. Cum. 

— — 6 p.c. Cum. 2nd Pref., I/ аон 5 53-6 Pret; 30000 о а ао но оаа eee eee 5 us 53-5] 
Royal Electrical Company of Montreal, 4} p.c. mt 4h p.c. Ist Mort. Deb. Stock, Red 100 .. 99-101 

Shares Mortgage Debentures .................. 100 .. 102-104 San Paulo Tramway, Light, and Power Co s... $100 ., 146-118} 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. Ist Mt. Bas. . wee — 105-106 5 p.c. Ist Mort Deb, Red. (1929) 1-12,000 ...... $500 101-103 
Smithfield Markets Electric Supply, Ord., 1-12,000 . 5 9/16- 13/16 South Metropolitan Electric Tramways and Lighting Co. 

South London, Ordinary e „.. 4. 24-3 6 p.c. Cum. Pref., 19,571-169,570, Prov. Certs. .... 1 i-f 
South Metropolitan Electric Light and Power, Ord. ... 1 §/16-9/16 4 p.c. Deb. Stock, Red. (1940) ...,............. 100 70-74 
7 pc Cum. Pref. ................ РОИЧ У 1. 1111 Sunderland District Electric Tramways, 5 p.c. Ist Mort. 
— 4} p.c. 1st Mort. Deb. ii ee ee .... 100 102-105 Debs, Red., 1-1, ...,...................... 100 .. 81-85 
St. James! 8 and Pall Mall, y Oren 101-20,080 ...... 5 81-9 Yorkshire (W. RO Elec. Tram. Co., Ord., 70,001-110,000 5 . 12 
ä I HORREA E РЕ 5 7-7} 6 pc Cum. Pret., 140201) ——Bͤ 8 5 11-21 
— 3 CDG. OPE — 100 2 84-88 — 4} p.c. Ist Deb. Stoe / 100 .. 81-85 
Urban Е Nectrie Supply Co., Ordinary, 8-30,007 ....... 5 4-1 
— 5p.c. Cumulative Preference, 50, 001- 80, 000 ..... 5 14-2 
== A pe 1 Debenture Stock, Red. ....... 100 . dr j 
estminster, Ordinary ..................... ER V ee 5 .. 83-9 x : : 
—— 4j p.c. Cum. Pref., 110,101:138,251 ......... iul 4x C5 Electric Railways. — 
Amount 
Name. paid. Last price. 
£ £ 
Central Pon n Ordinary............ ‘irda Dae ku ders 100 .. 2-64 
Dll 8 . e 8 86 
Electric Tramways.— = „ e pM MM ol кукы 100 . 43-45 
— 4 p. c. Deb. Stock (Prov. Script Certs., fully paid). 100 .. 101-103 
Amount City 0 South London, Consolidated Ordinary АРРА 100 .. 31-32 
Name. paid. Last price. | —— 4 p.c. Debenture c modd Desisto: 100 100-102 
£ £ Spey Pret. Stock "Ul wis ðWW ⁰ LUUD CES 100 105-110 
Anglo- ru ntine 10 p.c. Non-Cum. 2nd Pref., 260,008- — 5 p - J 8 . 100 10 -107 

/ ² E A awed Qu oa , si 4141 ae РА " ); ᷣͤ ͤ K 100 100-103 

Permanent 6 p.c. Debenture Stock, 1889 .. 100 .. 91-92 pr T 3 100 93-96 
Auckland Elec. Trama., 5 p.c. Ist Mor. Deb. Stk., Red... 100 .. 102-105 Liverpool Overhead, 5 p.c. Pref. .................... 10 . 11-5 
Bath ү Trams., Ld., Pref. Ord. Shares, 75,001-150,606 L ii 2 Ordinary, 1-50,000 20... cece cece eee eee eee eee 10 . -IA 

5 p.c. Cum. Pref. Shares, 1-75,000 .............. 1.. 9/16-11/16 4 p.c. Mortgage Debentures, Red., 1-1,700 ....... — 94-06 
Bir’ham & Midland Trama., 4h p. c. lat Db. Stk., Red. 100 ,, 88-91 Underground Electric Railways of London, 5 p.c. 
Blackpool and Fleetwood Pramroad ........ . 10 .. 131-131 lll wee Oc ĩͤ edu es — % 89 
Bombay Elec. Supply and Trams. Co., 6 p.c. Cum. Pref. 10 .. 91-91 
4j p.c. Deb. Stock, Red dIInↄ Le ꝛ7U 100 .. - 931-95] 
Brisbane Traniwav on est., Ord., 1-75,000............ 5. 6}-7 
— b p.c. Cum. Pre Nos. 1-7! DOU icons cR eae’ 5 5-5 
z—— 4} pc. Deb. Stk. Jed, Prov Ceuta. all pd. Lo 100 100-103  Telegraphs and Telephones. — 
British Columbia Electric Railway Co., Ord. Def... .. 100 .. 148-152 Amant 
Ord. Pref. ieas аку РООСИЯ 100 .. 123-127 3 
А ІА A 
— 5 p.c. Cum. Perpetual Pref. Stock............... 100 109-112 Name F T P price 
— 41 p.c. Ist Mt. Debs., Nos. 1-6, 250, of £40 each... 40 102-104 Amazon Telegraph Co., 1-95,000.................... 10 .. 21-3% 
41 p.c. Vancouver Power Deb. ................. 100 .. 102-105 ы 5 5 eee Ked., vn m. Tr 100 .. 93-96 
TE ; ; i merican Telephone and Telegraph Collat. Trus Je. 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 9/16-13/18 onde 1:98 000 amd. 54 001275: l oes, à $1,000 .. 96-1441 

6 p.c. Cm. Pf., 30,001-60,000 ................. 10 Anglo-American Telegraph Co., Ordinary ........... . 100... 604-062) 
—— b p.c. Perpetual Debenture Stock .............. 100 .. 85-88 ——— 6 p.c. Preferred Ordinary .................... . 100 .. 1033-1084 

41 p.c. 2nd Deb. бїосК...................... .. 100 .. 63-67 Deferred Ordinary. ВОООХ 100 201-211 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .. 100 81-86 AB ni etre Telephone Co., 5 p.c. Ist Mort. Deb. 100 103-105] 
Buenos Ayres Gd. Nat. Trams. Co., 5$ p.c. Pref. Deb. Chili Telephone Co. 1-44. 0% 0 . 5 8-81 

Bonds, Red., 1-1,500 ůii k Vx oro derent 100 102-107 Commercial Cable Co., Ster. 500 vr. 4 p.c. Db. Stk., Red. 100. 90-92 

6 p.c. Deb. Bonds, Red., 1-2,275 ............... 100 .. 103-106 Cuba Submarine Telegraph Co., Ordinary, 1 10,000 10 .. 81-9 

i ‘ 10 p.c. Preference, 1-6,000.................... 10 . 17-18 
s ir E Rd. Trams. у, i a en uis 100 .. 97-99 Direct Spanish ud Co., Ordinary ............. 5 3-3} 
Calcutta Tramways, Ord., No. 1 137,610 ......... e M M T^ uh 

5 p.c. Cum. Pref., Nos. 1-30,000 ................ 5 41-5 Direct United States Cable Со....................... 20 .. 121-134 

44 p.c. 1st Deb. Stock, Red. ......... F 99} Direct West India Cable Со., 44 p.c. Debs., reg. within 
Cape Electric Tramways, Nos. 1- 491 ‚222 РИЯ 1 as 14 1- 1, 200, Ked. "Tr p ыы кыссан ш А ac 005 ni tee 100 "o 99-101 
City of Birmingham Tramways, 5 p.c. Cum. Pref. ..... 5 2.5} Eastern and South African, 4 p.c. Mort. Debs., within 

Ате молы DERE Кол 150 97 dl 1-3:000. (1 OUD) ice icon Fa mat eX Rea DH И 100 100-100} 

| p.c. Ist Mortgage Deb., 1-3,000 ( Jen . * des —— 4 pe. Reg, Mort. Debs. (Mauritius Subsidy) 
City of Buenos Ayres Trams. Co. (1904), 1-248,000..... 5 ..511/16-5 13/16 J- S; QUO AGES en serge qa i Dea QUE Idem sn Ei d 25 .. 1034-1054 

4 p.c. Deb. Stock, Red. (1985) ............ D (1 NE 93-101 xd Eastern Extension, осии and China, 1-300,000 .. 10 .. 111-111 
Colombo Electric v 5 1 p.c. Mort. Deb. Stock, Регр. ................. 100 .., 102-104 

Mortgawe Ou Stoc apum а E 75 : is 100 .. 98-101 Hun T Co., 1 8 SOCK coire eu iu 81 

; 31 p.c. Preference Stock ...................... -85 
Cork Electric Tramway and Lighting Co., Ordinary ... 10 13-14 Ve Mortgage Debenture Sto—— iii 100 1041-1061 

6 p.c. Cum. Pre f — — i M CU Great. Northern Telegraph Co. (of Copenhagen... . . 10 26 

4 p.c. Debentures ..... CC я .. 100 .. 90-95 Halifax and Bermudas Cable Co., 4} p.c. Ist Mort. Debs., 

Dublin United Tramways (1896), Ord., Nos. 1-60, 000 10 .. — 121-13] within 1-1,200, Led 4 4 „ 4 ͤ 100 99-101 

6 p.c. Pref., Nos. within 1-60.000 10 124-13} Indo-European Pelegraph Co. ttt ree KERETEI ra anes 511 

р › ` i У “г “e Marconi's Wireless Telegraph Co., Nos. 256. 128-384, 190. 1 .. 11/16-13/16 
— — 3¢ p.c. Mort. Debs., 1.3,000 Кей. ............... 100 .. 90-95 Monte Video Telephone Co., Ordinary, 1-72, %; . 1 .. 13/16-15/16 
Hastings & Dist. Elec. Tram. Co., 41 p.c. Deb. Stk., Red. 100 .. 76-81 — 5 p.e, Preference, 1866.4U——I——- 1 1-1 
Havana Electric Railway Consolidated Mort. 5 p.c. National Telephone, Ferre... y 100 100i 
50-year Coupon Bonda of 1952, 1-6,957 ........ $1,000 .. 91-94 ME. VV Eu йшй 
—— 9 p.t. . FISE C т 
Imperial Tramways, Ordinary ..... ер аА all . 18-19 —— 6 nc Cum. Second Pref. ...................... 10 104-10% 

6 p.c. Cum. Рге!.................. "E all 14-144 —— B p.e. Non. Cum. Third Pref. .................. 5 ..5 7/16-511 16 

4{ p.c. Deb. Stock ........................... 100 108-110 — — 31 p.c. Deb. Stock, Неч........................ ]00 , 98-100 
Isle of Thanet 4 p.c. Deb. Stock, Redo... cece ec eee eee 100 100-102 

Cum. Pret. uo C E Lighting, 706. 5.. 1-11 xd ey E M eu Electric Company ........... : . | 15 ae 

— — eC GUN re... 8 /16-1 37 

4 Pe Est At. Db. Stock, Rel. eee ee 100 95:69 Pacitie К European Tel., 4 p.e. Guar. Dbs., Red., 1-1,000 100 . 991-1014 
Kalgoorlie Electric Tramways, 1-250, 00⸗0 uu ‚ 1 1/32-3/32 United River Plate Tele. Co., Ordinary, 1-100,000 . .. = Тр 

5 p.c." А” Deb. Stock: ...................... . 100 91-04 5 p.c. Cum. Pref., E ͤͤͤͥͤ N í 5, 54-51 
— — 6 p.c. " B" Deb. Stock ............. „....... 100 66-08] 34 p.c. Debenture Stock, Кей................... оо 1034-105 4 

КТА SV ‚єс. Deb. Stock, Red....... 0) 00-102 

Kidderminster & District Lighting & Traction, Pref. .. 5 915/16-10 3/16 1 e Р » » j E jb. „ x 19 E i4] 
Lancashire United Tramways, Limited, 5 pc Prior West Coast of America, 1-30,000 and 53,001-53,008 8. 21 1111 

Lien Deb Stock, Reed ‚„......... 100 .. — 881-90] 4 p.c. Debs., 1-1,500, guar. by Western Telegraph 100 .. 99-101 
— —- £296,500 2nd Mort Deb Stock „ cen tor — — West India and Panama Telegraph Co., Ordinary ..... 10 4 
— — £83,330 Deferred Deb Stock (all fully paid)... .. к=; 6 p.c. Cum. Ist Preference ..................... 10 . 8-8} 
Lisbo El M Е "S 2 — ô p.c. Cum. 2nd Preference ....... N ТСТ 10 .. & 9 

n Elec Trams, Limited, Ord, Nos 1-594,188 ... 1 .. 29/32-11/32 5 p.c. Debs, Reda 1-80oůu cece eee rene 100 . 101-103 
— — 6 p.c. Cum Pref, Nos. 1-425,553............... 1 15/16-1 3/16 Western Telegraph Co., 1-202,939 ................... 10 13 7 16.9.32 
—— 5 p.c. Mort. Deb., 1-5,000, Red. ................ 100 .. 98-102 4 p.c. Debenture Stock, Red — eee "P 100 1034 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


i Traffic Returns per Increase or Miles of Accounts for past year. 
week. decrease. | track open. 

П 
Line. — — — — — =3 — . 
| | Receipts рег Y 

Ending 1909. 1908. Week. (Current 1909. 1908. | Total Passengers Саг miles Pas- Car Mile of z 

year. Ending receipts. carried. ruu. senger. mile. track. 
K ' £ £ £ £ 
Aberdeen Corporation ......... Sept. 1 1,611 1,555 + 56 — 600 274 271 May 31 71,930 17,517,304 1,566,119 98 11-02 4,946 ; 
Ayr Corporat inn Aug. 21 506 487 + 18 — 8 8 = — — — — — — — 
Baker Street and Waterloo Ry... „ 7 2.770 2,650 + 120 = 4:25 — == — — — — — — — 
Birkenhead Corporation. „ 1 1,073 1,108 — 35 — 492 1352 1352 — — == ES = = - 
Birmingham Corporation July 31 6,446 6,326 + 120 = 56:792 — d — == = — — — - 
Blackburn Corporation Sept. 1 1,061 1122 — 61 — 98 2455 283 — — — — — — 

Blackpool Corporation......... Aug.26 2,152 2,050 M 102 +4 732 — m — SEN — as = == a = 
Blackpool -Fleetwood Trans.. „„ к 2,304 2,329 — 24 — — — — — — | — — — — — 
Bolton Согрогабов. 0...0... 5 „ 1 22710 2,500 — 200 — 990 42 42 Mar. 31 117,709 25 492.902 2,492,147 11 11-34 2. € 
Bournemouth Corporation...... July 21 1,681 1,723 = 42 -- 23 20} 291 „ 31 86,225 13,991,328 1,766,068 1:47 | 11-71 27912 T 
Bradford Corporation....... . . . Aug. 28 4.762 4,586 BE 176 +2114 98 08 „ 31 235,258 47,839,569 5,331,007 117 1059 2.378 — 
Brighton Corporation Sept. 6 1,218 1,036 182 ＋ 1,119 95 — — = — — — — — — 
Bristol Tramway Company..... i 3 5,970 5,061 hs 909 — 57 511 Dec. 31 265,362 46,652,389 5,756,342 — = 2 = 
Burnley Corporation s 1 1.252 1,226 26 — 191 19j Маг. 31 64,261 12,355,958 1,202,330 1:23 12-83 5071 * 
Burton Corporation............ С: 265 287 uc 22 === 10 10 „ 31 14,918 3,221,595 430,013 1-04 8:30 1,460 > 
Carditf Corporation. April 3 2,000 1,057 + 43 — — — „ 31 109,979 25,058,146 2,497,169 — 1057 — — 
Carlisle Tramways Company... . June 19 170 175 — 5 — 89 — 222 = SS NN x MN е: E = 
Central London Railway ....... Aug. 21 3,473 6,528 — 2,055 —14,059 632 5-77 Dec. 31 350,150 — 41,805,373 1,456,781 2:01 — 5:769 55,404 wY 


4 
Charing X. Euston, & Hamp. Ry. „ 7 3,695 3.515 + 180 = 
City and South London Railway Sept. 5 2,970 3,102 — 


75 — — fx — — = == 


Colchester Corporation. July 14 200 219 — 19 — 811 8 — Mar. 31 10,983 2,308,721 349.539 1090 774 1,477 6+ 
Cork E. T. and L. Company..... Nept. 2 504 485 + 19 — 959 959 bee. 31 24,044 5,737,478 896.945 — 6-41 — 44 
Croydon Corporation .......... Aug. 20 1,893 — ＋ 254 + TOR 11} — Mar. 31 74,132 16,277,418 1,884,137 106 926 3,703 717^ 
Darwen Corporation „ 13 205 282 + 2: 202 T23 7-23 „ 31 13,499 2. 557.654 245,584  L3U 1368s 1.922 * 
Dover Corporat ioi— nns July 31 208 330 — 78 — 478 7 — „ 31 11,593 2,007,072 316,754 UNO 8˙78 — — 
Dublin and Lucan Electric Ry... Sept. 3 166 151 + 15 — 7 7 — == = = EN 2z Zz ы 
Dublin k Res „ 3 5822 5,836 — 14 $1,234 541 5 es "m = | = DN: zs B 
| 
Dundee City Tramways........ T ] 1,365 1,224 + 141 — 422 — 261 May 15 60,573 16,367,911 ^ 1.281.552 875 1:9 257] TR 
East Ham Corporation......... bases 4 977 860 $ 117 ＋ 3,210 15 15 Mar. 31 47,430 15,355,703 1,091,556 -73 10°26 = 0 
Glasgow Corporation july 17 15,901 17,256 — 325 — 2,745 1851 179 May 31 907,494 226,948,290 20,766,722 96 10-49 5.080 ээ 
Gloucester Согрогайоп......... Nept. 1 310 287 + 23 ＋ 559 15 — — 225 =: = — 3 Mm - 
G.N., Piceadilly and Brompton.. Aug. 7 1,130 4,480 — 50 — 9:25 — | 25 E = m =з, эшш T = 
Halifax Corporation ........... — == кез = = 52:574 37 Mar. 31 81,872 20,378,072 1,786,390 11-40 11:13 Li o 
Huddersfield Corporation.. .. * 21 1.741 1.645 T 96 ＋ 771 281 24] „ 31 84.704 16.200, 020 1,960,320 1:29 10-27 2,421 >. 
Hull Corporation. . Sept. 4 2,685 2,129 ＋ 255 +4 1,689 29 26 „ 31 128,722 30,064,254 3,022,814 1 10°22 ae E 
ога Corporation. ............5 July 31 487 498 — 11 + 687 10 104 „ 31 25,328 6,385,466 634,446 87 9:508. 20066 FL 
Ilkeston Corporation.. Sept. 1 156 162 — 6 — i 4 „ 9 7,214 1,968,850 195,415 91 7.9 1.03 i3 
Kirkealdy Corporation......... "E | 279 271 + N — "7i 71 May 15 14,993 4,874,199 459,066 711 7.838 1.856 5, 
Lancashire United Trum ways. „ 1 1,319 1,350 — 31 — 565 39 39 Dee. 31 68,904 12,554,598 2,244,344 — — — = 
Leeds Corporat in Aug. 21 7,174 6.672 ＋ 506 42,024 108 961 Mar. 31 340,368 75,734,083 7,604,989 1:06 10-62 3.527 55 
Lelcester Corporation EC 2 2,288 2183 + 105 — — E == = a т Ls — mE = 
Liverpool Corporation ......... July 21 11,088 | 11,403 — 315 — 3,017 104 104 Dec. 31 572.822 124,043,239 — 12,231,700 1:105 1124 5,509 T> 
Liverpool Overhead Railway.... Aug. 1 1,452 1,481 — 2 — 72 665 240 June 30 79,004 , 11,171,515 1,100,356 — — — = 
London County Council........ „ 21 37122 35,359 -} 1,763 +26194 124 1231 Mar. 311,274,660 279 166.461 25,501,028 1-09 11°74 25 E 
Lowestoft Corporation......... s 17 210 258 — 42 — 743 34 — Sept. 30 11,399 2,645,206 370,320 Гоз 736 2,272 t- 
Maidstone Corporation Aug. 28 206 190 + 16 — 51 — — cnm m cm = == == - 
Mauchester Corporation........ July 31 14,874 16,424 — 1,550 — 2477 181 181 — = + === = — — == - 
1 * | i 
Metropolitan District Railway .. Sept. 4 9,069 9,045 Ї 24 — 24 24 — = „= — LUIS 0-2 = - 
Metropolitan Railway.......... Aug. 22 13,951 13,839 112 4- 1,658 241 241 June 30 640,357 99,846,735 = 146 — EN x 
Nelson Corporation... . . Sept. 4 136 130 — 6 — 8 2 21 Mar. 31 7,362 2,060,712 204,7. 0 85 863 1,907 — 
Newcastle-on-Tyne Corporation, July 31 3, 860 3,850 + 10 —1,416 60} 591 „ 31 211,085 46,203, 164 4,411,745 1:10 11-48 3,50 4 
Newport (Mon.) Corporation.... „ 31 672 713 — 41 — 382 14i 141 „ 31 35,531 8,174,003 798,029 104 989 2,450 :: 
Oldham Corporation Jan. 24 1, 778 1,516 + 262 — 386 — — 2 pa = ae = = 2 - 
Portsmouth Corporation ....... Oct. 10 2,046 1,809 + 237 — 281 2R} Mar. 31 97.741 21,247,048 2,309,439 1:10 10:15 — = 
Reading Corporation Sept. 2 644 631 — 7 — 103 13 133 „ 31 32,769 7,933,572 915,8] — | 893 — ç t 
Rochdale Corporation .. Dee. 26 1,210 1126 + 114 + 746 20:9 20:93 „ 31 56,558 10,196,148. 1,252,925 1°32 10-83 2,893 % 
Rotherham Corporation........ Feb. 4 555 587 — 32 — — == =т= s = == ä ДИ", оаа PIS - 
| І 
Salford Corporation............ Aug. 2 4,55!) 5,379 — 825 — 3,017 78 74} Mar. 31 244,065. 45,771,611 | 5,486,150 1:25 10:67 3,185 — 
Scarborough Tramways Co...... — — — — > c aem — = =] n | ЕЕЕ = === AN - 
Sheffield Corporation July 18 6,718 5,528 + 190 = 1,112 | 081 66) Mar. 25 289.745 17,568,686 7,065,380 896 9-842 4,225 n 
Southampton Corporation...... Sept. 1 ),223 1,151 + 72 — 421 18 18 „ 25 52,647 10,121,387 1,157,451 1:25 11:33 — n 
Т | | 
Southend-on-Sea Corporation... Aug. 21 995 557 ＋ 438 ＋ 1,483 — — — = = zs — — As 2 
Stockport Corporation ......... = = = — — 25 25 Nar. 31 52,004 9,155,172 1, 335,911 1:34 9-342 1.530 
Sunderland Corporation........ Jan. 27 1,310 1,336 — 236 — 7,984 — — — ex. 77 == | = ve = = 
Swindon Corporation .......... Sept. 1 154 157 — 3 — — — = au = 212 — — 22 
Torquay Tramways........ „... Aug. 26 630 647 — 17 — 8141 — рее. 31 15,065 2,880, 420 353,297 1:40 1:023  — 
Wallasey U. D. CC. . pt. 4 978 939 -p 39 + 523 1268 1245 Mar. 31 43,823 8,331,038 891,540 1:2 1179 3,453 
Warrington Corporation — — — — — — — = == E» DN = — 22 e 
West Ham Corporation......... Aug. 12 2,449 2,175 + 274 + 2,636 27 14:7 Mar. 31 122,881 35,602,836 2,556,854 789 10-95 4,417 * 
Wolverhampton Corporation.... Sept. 1 771 815 — 44 — 950 20 — | , 31 44,432 9,440,369 975,714 — 10:928 2,190 


a Train miles. h Half-year's figures. 
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NOTES. 
ELECTRICAL BREAKDOWNS. 


Mr. Michael Langridge’s report on the causes of break- 
down in electrical machinery occurring during the past 
twelve months is decidedly calculated to further the 
suggested maintenance contract scheme. Не attributes 
about 50 per cent. of breakdowns to age and deterioration 
of machinery, and dirt and neglect. As much as 25 per 
cent. was caused either by faulty design or bad work- 
manship. There was little overloading, and pure accidents 
accounted for under 10 per cent. of the reported cases. 
Dealing with motors, it would appear that the alternating 
current has a slight advantage over direct current, for 
although the former shows weakness as regards the station- 
ary coils, this is counterbalanced by the advantage by the 
weakness of the commutator used on direct current motors. 
The high percentage attributed to breakdowns from 
age and deterioration," and “ dirt and neglect," would 
seem to show that supervision is urgently needed. Certainly, 
in the case of smaller motors, the engineers in charge“ 


are rarely men who have anv knowledge of electricitv. 


Under maintenance contracts, of course, defects would 
be seen to-at once, and both the supply stations and the 
consumers would feel the benefit. There is much to be said 
in favour of such a policy, which would do wonders in 


popularising the use of electricity for domestic purposes 


and in small industries. 


WELSH HYDRO-ELECTRIC SCHEMES. 


In our leader columns we deal with a great project for 
the supply of electricity to Paris from the far distant 
Rhone. In view of what we recently had to say about small 
stream power, it is instructive to give a few particulars 
of the Newcastle Emlvn scheme. This flourishing little 
Cardiganshire borough is on the banks of the river Teifi, 
a by no means formidable stream, yet it has been found 
sufficient to work turbines which will transmit the power 
hitherto running to waste to the dynamos, which will 
generate electricity sufficient to light all the streets and 
public buildings and to provide the inhabitants with 
electricity for light and power. It is a very neat little 
scheme, and one which might serve as à model to many 
other places similarly situated. 


ELECTRIFICATION OF THE 
FINNISH RAILWAYS. 


In Finland, where less than 7 per cent. of the 3,000 
miles of railways is owned and run by companies, the 
problem of electrification is being closely studied. While 
a future general working by electricity is looked forward 
to, the immediate project only provides for the conversion 
of the line between St. Petersburg and Helsinfors, as this 
goes through the most thickly populated part of the country, 
and carries the greatest passenger and goods traffic. Then 
there would follow a branch between Viborg and Autica. 
The total distance thus allowed for is about 300 miles. 
The power would be derived from the falls of Wallinkoski, 
on the river Wuoksen, the outlet of the Saima lake. This 
gives a fairly constant flow of 410 cubic metres per second, 
with a fall of 101 metres. It is proposed to use single- 
phase transmission at 40,000 volts with a periodicity of 
25, the motors being single-phase with a voltage of 12,000. 
There wil be 14 sub-stations, each with three or four 
transformers, and a maximum of 1,500 kilovolt-amperes 
per transformer. After allowing for all charges it is ex- 
pected that a saving of considerably over £50,000 a year 
would be effected by this change. 


ELECTRICITY ІМ THE HOSPITAL. 


Not unnaturally, the majority of medical men in the 
United Kingdom are turning their attention to St. Bartholo- 
mew’s Hospital, for the electrical department there has 
recently been enriched by the introduction of a Von Lepel 
generator. It is the first, so far, put into use over here, 
and is intended to cure rheumatoid arthritis and other 
diseases of the articulations. By means of a transformer 
a current of low frequency is stepped up to a sinucoidal 
current of high frequency. The electrodes consist of copper 
discs, which are brought into contact with the bare skin 
at the desired points. The current is controlled by means 
of a pedal arrangement, the operator thus having his 
hands free, and is able to watch the patient and the am- 
meter. Under the control of Dr. Lewis Jones, the Von 
Lepel instrument is already giving promise of success 
in rheumatoid cases, and is being tried in the treatment 
of paralysis. The instrument and treatment are too new 
for one to venture the prophecy that these appliances will 
become part of the obligatory equipment of every hospital 
and surgery, but, if Continental experience is confirmed 
over here, this will only be a question of time. Once more 
the electrician will have conferred an immense boon on 
humanity. 


ANOTHER ELECTRICAL EXHIBITION. 


The Boroughs of Shoreditch, Stepney, and Hackney 
are combining in the organisation of a Municipal Electricity 
Exhibition at the Pitfield-street Baths, Shoreditch. On 
a previous undertaking of thes kind, over 24,000 people 
visited the show in twelve days. It is hoped to do better 
on this occasion. Shoreditch does very well with its 
electricity department, which not only supplies light to 
a goodly number of its ratepayers, but also power for 
numerous motors run in both big and small workshops. 
Hackney is also well satisfied with its electricity works, 
where part of the steam is raised in boilers placed over 
the refuse destructor furnaces. 


HYDRO-ELECTRICITY FOR THE COLONIES. 


The brief details of a successful hyrdo-electrical scheme 
carried out by Mr. Chalmers in Nyassa-land, should be 
carefully studied by our colonial readers, for it affords a 
practical example of what may be done under difficult 
circumstances even in a sparsely inhabited country. We 
often hear of hydro-electrical schemes in connection with 
mining or other considerable industrial undertakings, 
but it is far more rare to find a well thought-out scheme 
such as this, to supply the domestic requirements of a 
“ savage " land. What was applicable to this case in Nvassa- 
land would be equally so in many other out-of-the-way 
places, bringing immediate comfort and hastening pros- 
perity. 


STORAGE BATTERIES FOR CRANE WORK. 


Although in simplicity of construction there is no com- 
parison between the hydraulic accumulator and the storage 
battery, the latter more than holds its own in crane work. 
Indeed, it is likely that the principal business for storage 
battery makers in the near future will be supplying ac- 
cumulators for industrial operations where hitherto the 
hydraulic accumulator has had the field to itself. А 
reversible booster with a storage battery was installed 
by Johnson and Phillips for crane work on one of the 
London docks about 12 years ago and since then the idea has 
been copied wholesale. At Southampton, for example, there 
is an installation equipped with a Lancashire Dynamo 
Co's booster and a large D.P. storage battery. The cranes 


- 


300 — THE ELECTRICAL 


have replaced some hydraulic cranes and thev have a 
capacity of 11 tons and are capable of loading and unloading 
at an average rate of one ton per minute. When the cranes 
are working simultaneously the average current. is 250 
amperes or 500 volts, but there are times at starting the 
grabs when as much as 800 amperes are required, The 
generating plant consists of a gas producer engine and 
dynamo capable of giving 190 amperes at 520 volts, with 
a 15 per cent. overload. The D.P. battery will give 500 
amperes for one hour or 1,000 amperes for short periods 
and in conjunction with the reversible booster its effect 
is to keep the dvnamo load within 15 amperes of the mean, 
whereas the load on the cranes varies from zero to 800 
amperes. One advantage which the electric accumulator 
has over the hydraulic is that its capacity is much greater; 
the above mentioned battery will keep the cranes going 
for 3 hours. 


THE SHELVING OF A BIG IRRIGATION 
AND ELECTRIC POWER SCHEME. 


Victorian. papers recently to hand state that the Tro- 
wood dam scheme for irrigation and electric power has been 
shelved. This scheme, first proposed by Mr. Coane, of 
Melbourne, and Mr. E. Kilburn Scott, late of the University 
of Sydney, was one of the biggest of its kind. A dam, 
180 ft. high and about one-third of a mile long, would have 
impounded more water than the Assouan dam in Egypt, 
and the water would not only have irrigated a large tract 
of country, now feeding about a sheep to the acre, but 
would have also developed over 10,000 h.p. The sale 
of current would therefore have gone a good way towards 
covering the interest. charge on the hydraulic works, thus 
cheapening the cost of water to the irrigators. As Trowood 
is only 60 miles from Melbourne and Ballarat, there would 
have been no trouble in disposing of the power. It is too 
good a scheme to be pigeon-holed for ever. Nome day, 
when the people of Australia really awake to the possi- 
bilities of their country it will be carried out. Trawood, 
like many other suggestions, has been made a counter 
in petty political strife; seven Parliaments of paid gas 
bays misrule the destinies of four millions of people. 
Australia is a big country and requires men with big ideas 
and a broad outlook to govern it; but this is not the type 
that cares to enter its petty self-centred Parliaments. 
The result is that the country is governed by the Coolie 
class, as a shrewd Japanese observer has stated. 


OUTDOOR SUB-STATIONS. 


Among the more remarkable developments of long 
distance transmission of power, the outdoor sub-station 
may be mentioned. Onthe Niagara Lockport and Ontario 
Power Co's svstem there are no less than six 60,000 volt 
outdoor transformer stations, and since October, last vear, 
when they were set to work, they have not given any 
trouble. Bv doing away with a building there is con- 
siderable saving, because the partition cells and conduits 
disappeared along with the walls and roof, windows, doors, 
ete. One wonders what the Board of Trade officials would 
do if outdoor 60,000 volt sub-stations were proposed in 
Enlgand. Judging by the difficulty in getting permission 
for bare overhead mains at 10.000 volts, they would be 
horrified. In America and Canada no restrictions are placed 
on the engineer and so problems are tackled in most original 
wavs and there is great progress. It is probable that 
the development of apparatus for outdoor sub-stations 
will have the effect of very considerably simplifving 
apparatus for indoor stations and making the walls and 
roof what thev ought to be, namely, a mere shell. 


— —— — — — ——— 


COST OF SUB-STATION. 


An indoor sub-station for 40,000 volts and over is an ab- 
surdity, because not only is the cost of the building excessive 
but there is also great expense in making contact apparatus 
to go within the four walls of the building. Directly the 
apparatus is placed outside all this trouble disappears. 
One of the difficulties power transmission companies are 
up against is that they have to keep tapping:off compara- 
tively small blocks of power, and it costs practically as 
much to build and equip an indoor sub-station for 100 k.w. 
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at 40,000, as it does for 1,000 k.w. at the same pressure. 
It is the 40,000 volts that has to be taken care of all the 
time. 


NOVEL FORM OF MAINTENANCE CONTRACT. 


The Haslemere and Hindhead Electric Lighting Co. 
has put forward a novel form of maintenance contract 
as a condition of their extending operations at Haslemere. 
The proposition is that a charge of 2s. 6d. per quarter 
per lamp should be made, and that everv house connected 
should have a minimum of four lamps. Moreover, the 
tenants or owners would have to agree to pav for a period 
of three vears, whether the premises were occupied or not. 
On the face of it, this long term hardly seems a proposal 
that is likely to popularise electricity in the neighbourhood, 
but the principle involved is а sound one, even though it 
be a return to old methods. 


RADIO-TELEGRAPHIC DEMONSTRATION AT 
CULLERCOATS. 


[From our Correspondent. ] 


On Saturday and Monday, the 11th and 13th inst.. an 
interesting demonstration of Dr. Valdemar Poulsen's radio- 
telegraphic apparatus was held at the Cullercoats Radio 
Telegraph Station, Whitley Bay, near Newcastle-on- T vne, 
in order to illustrate the special advantages of the Poulsen 
system in regard to automatic high speed wireless trans- 
mission. This was attended by a considerable number of 
gentlemen. representing the various interests connected 
with telegraphic work, including Major N. C. Long. of the 
Signalling Corps : Mr. H. A. Kirk, representing the India 
Office; Mr. Arthur Silvertop, representing the Admiralty ; 
Lieut. Arthur: Rice, R.N., of H.M.S. “Vernon”; Mr. 
Preece, of Messrs. Preece & Cardew, representing the High 
Commissioner of New Zealand: Mr. F. Ryvan. representing 
the Eastern Telegraph Co.: Mr. John Mitchell, representing 
Nir Somerset French, the Agent-General for the Cape of 
Good Hope; Captain Ellershaw. of the Aldershot Schoo 
of Signalling; Lieut. F. G. Loring, R.N., representing the 
General Post Office: Mr. G. E. Taylor, representing the 
Engineer-in-Chief's Department of the General Post Office; 
and representatives of the Orient and other lines of steam- 
ships. From this it will be seen that the audience attending 
the demonstrations was of the highest importance, and the 
apparatus is well worth all their attention. 

[t will be remembered by our readers that in May of this 
vear Mr. Aage N. M. Sorensen. who is the Engmeer-in- 
Charge of the Radio Telegraphic Station at Cullercoats. 
read an informal paper before the Newcastle Section of the 
Institution of Electrical Engineers, in which the Station 
was generally described, and it will not be of advantage to 
duplicate this general description. At the end of his remarks. 
however, he referred to some very interesting experiments 
with telegraphic printing, by means of which messages had 
been transmitted between Lyngby and Esbjerg. in Den- 
mark, at speeds up to 300 words per minute ; while Culler- 
coats had been in communication with Lyngby up to the 
rate of 100 words per minute. This announcement. created 
great attention at the time of the meeting, and the present 
demonstration is the confirmation of this statement. 

Mr. Poulsen was well aware of the fact that one of the 
greatest obstacles to the commercial adoption of wireless 
telegraphy was the fact that even a good operator could not 
transmit more than about 30 words per minute, unless he 
was assisted hy some means analogous to the high speed 
printing machine in use in connection with copper conducted 
telegraphic messages, and the present invention is the means 
of overcoming this difficulty. It consists essentially of a 
receiver, which in the present experiment was located at 
Cullercoats, and a transmitter, of which there 1з only one at 
present in existence, located at Lyngby. Photographs of 
this transmitter were on view at the demonstration, but the 
apparatus is not at the moment available for complete 
technical description. In the meantime, however, it may 
be indicated that it consists of a series of rotating com- 
mutators, three in number, one of which has a comparatively 
large number of alternate conducting and insulating 
seyments, and which is reserved for the dots in the Morse 
Code, while the other two discs have longer spacings of 
commutator segments, and are kept for the dashes. Mounted 
on the same axis as these commutators is the tape moving 
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device, consisting of a species of sprocket wheel, which 
engages with a central line of punch holes in the tape, 
moving it along at a regular rate. On either side of these 
punch holes, however, are other holes punched by hand in 
the tape corresponding to dots on the one side and dashes 
on the other. The tape gear wheel has certain light radial 
pins, which tend to fly out except when thev are retained 
in position by the tape. Where, however, a hole occurs they 
are allowed to spring outwards. As these pins are mechanic- 
ally connected to larger pins on a further attachment to 
the spindle, these larger pins also fly out when permitted 
to do so hy the tape. 

Adjacent to these last-named set of pins are spring 
contacts, by means of which circuit is closed when the 
springs are struck by the projecting pins. These contacts 
are, however, in series with another set of brushes which 
press on the segments of the first three wheels mentioned, 
so that all actual making and breaking of the current 18 
carried on on these larger segments, while the tape controls 
the whole apparatus bv means of the lightest possible form 
of mechanical construction. By this means the effect of 
inertia 18 brought to its lowest limit. There are 72 pins, each 
representing a dot and a space. As in our telegraphic code, 
one word has an average of five letters, it is possible to 
transmit three words for one turn of the transmitting 
combination, and the speed of the machine (which is driven 
bv an electric motor) can be varied between the limits of 
ordinary hand speed and a transmission of 200 or more 
words per minute. 

By means of this apparatus messages, which have been 
previously punched on the tape, were transmitted in the 
demonstration from Lyngby to Cullercoats ; the highest 
speed obtained being about 140 words per minute. 
Everyone was pleased with the clearness of record 
obtained when a speed of 92 words per minute was being 
maintained. The apparatus at Cullercoats receiving the 
signal consists of an Einshowen galvanometer, which is an 
arrangement of the galvanometer principle, whereby a very 
fine platinum wire of 400 ohms resistance is placed in a 
strong magnetic field and is deflected by the passages of 
minute impulses of current obtained from the detector. 
The wire is moved in front of a slot, and this slot is photo- 
graphed through a microscope together with the moving 
shadow of the wire on a strip of sensitive paper. The hght 
source which was used in the experiments was that of an 
ordinary Nernst projector lamp. The photographic tape was 
automatically developed and fixed ; records being obtained, 
which were easy to read, practically immediately after the 
message had been received by the detector. It takes on an 
average 21 metres of tape per 100 words, and the spool 
carrier of the instrument carries 7O metres of prepared 
tape. i 

The practical limit of speed of reception has not yet been 
obtained, as in Denmark 300 words per minute have been 
transmitted over 200 miles, while between Cullercoats and 
Copenhagen the rate has reached 125 to 150 words. 

Incidentally, the demonstration showed the great 
selectivity of the Poulsen system, and during the whole of 
the experiments no trouble occurred through outside 
disturbances, as these appear to be reduced to a minimum. 
It is possible by means of the Poulsen system of working 
with an arc in an atmosphere of hydrogen to tune the receiv- 
ing and sending apparatus to within a fractional percentage. 
Another point which was evidenced was the great speed of 
signalling which it was possible to obtain, and nothing more 
need be said upon the subject than a reference to the speeds 
mentioned above. A fourth point, however, which is worth 
bearing in mind is the slight expenditure of energy and the 
greater facilities so far as insulation is concerned, owing to 
the comparatively low electric tension employed, together 
with the very high frequency of the impulses. This makes 
the handling of the apparatus comparatively safe, while the 
small energy expended means economy in power and in 
space, which is a very important factor in ship installations. 
It should be remembered that the Cullercoats installation 
is chiefly employed in signalling to ships, and in this con- 
nection it has been found possible to signal to a boat on one 
of the American lines over a distance of 2,400 kilos., with an 
expenditure of only 6 kw. in the ship station. 

We hope next week to be able to furnish photographs and 


one or two further particulars concerning this most interest- 


ing demonstration. 
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THE THURY D.C. SYSTEM AND ITS DEVELOPMENTS. 


The well-known “ Series "- direct current transmission 
line from Moutiers to Lyons, which has been in operation 
since 1905, has proved such a remarkable success that very 
Ш developments аге to be carried out on the same 
ines. 

The generating station itself is situated near to Moutiers 
(Savoy), and takes its power from the River Isere. The 
generating plant. being high tension direct current machines 
and high tension alternators. The total h.p. of d.c. high 
tension plant at present is 6,400, and is transmitted at a 
pressure of 57,600 volts to Lyons, a distance of 180 k.m. 
by means of 2 conductors of 9 m.m. diameter. Parallel to 
the continuous current line is a three-phase line going to 
the same point. At Lyons, the d.c. energy is utilised in a 
number of motor generators. The series system has not 
only demonstrated its elasticity, but has proved to be so 
reliable and easy to operate that the companies have 
decided to immediately carry out extensions on a large 
scale. 

A generating station is to be erected at La Bridoire 
(Savov) in which three generating high tension d.c. units 
will be installed, each of 2,000 h.p. at 428 r.p.m. They 
will operate at a current density of 150 amps., a pressure 
of 8,000-9,195 volts. A second generating station on the 
Roziers at Bogel (Savoy) will consist of :—2 generating 
groups,each consisting of 2 double machines driven by the 
same turbine and capable of giving an output of 3,500-4,000 
h.p. at 428 r.p.m., and delivering current at a density of 
150 amps., and a pressure of 16,000-18,250 volts. A 
corresponding amount of d.c. motor-generator plant will 
be placed in the Vaulx-en-Velin sub-station. 

The total capacity of the direct current high tension 
generating plant, when the extensions are complete will 
be 15,000 k.w., and the three generating stations connected 
in series will deliver 150 amps. at 100,000 volts. | 

This will be a notable development, as for the first time 
in Europe an operating voltage of 100,000 volts will be 
reached, and it is claimed that this pressure is not the 
limit which can be achieved on this system. 


METROPOLITAN RAILWAY COLLISION. 
MISTAKE IN THE SIGNAL. 


Lieut.-Col. E. Druitt has reported to the Board of Trade the 
result of his enquiry into the causes of the collision which 
occurred on the 5th ult. between two passenger trains at Moor- 
gate-street, on the Metropolitan Railway. Three passengers 
were slightly injured in the collision, but the damage to rolling 
stock was slight, and there was no injury to the permanent 
way. The 5.44 p.m. train er Neasden was standing at the up 
platform at 6.16 p.m. on the day in question, when the 5.47 
p.m. train er Hammersmith ran into it from the rear. There is 
no doubt from the evidence," says the Inspector, “ but that the 
up home signal was ‘ off’ for the second train, though it should 
have been ‘on,’ as the first of the two trains was still in the 
section just ahead." The system of signalling in use is known 
as the Johnson All-Electric Automatic and Semi-Automatic 
Power Signalling System. It was installed by the McKenzie, 
Holland & Westinghouse Power Signal Co., Ltd., and it is 
still in their hands for maintenance. It was brought into use at 
Moorgate-street on July 4 last, though it has been in operation 
at Praed-street Junction since July 26, 1908. The home signals 
at Moorgate-street. are of the semaphore type. being in an open 
cutting, and operated by Johnson's Patent Oil machines, and 
are semi-automatic. At the time of the collision the levers in 
Moorgate-street signal-box were pulled over, and the signals 
were working automatically. There is an illuminated diagram 
in the cabin, but it is not part of the duty of the man in the 
signal-box to watch it, though it shows the condition of the 
track circuits approaching the station. After the collision, the 
oil machine which worked the signal rod was examined by Mr. 
H. G. Brown, the chief engincer of the Power Co., who is of 
opinion that the probable cause of the signal remaining in the 
clear position was an accumulation of sediment in the oil which 
caused the release valve to stick, and so prevented the signal 
going to danger when the magnet controlling the release valve 
was de-energised by the track circuit being interrupted by the 
presence of the first train in this section. Mr. Brown states 
that this release valve is to be re-designed, and all the signals 
actuated in a similar manner, 18 or 19 in number, will have new 
valves fitted to the oil machine. In the meanwhile, the company 
state that all these signals are being watched to see that they 
go to danger after the passage of a train, and they will be 
watched until the contemplated alteration in the pattern of 
valve has been effected, and found by practical working to be 
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INTEGRATING WATTMETERS ON CARS.* 
By THOMAS W. HINKLE, Electric Service Supplies Co., U.S.A. 


Electric railway companies are spending large sums of 
money in building modern power plants and equipping 
them with efficient machinery, but after the power goes 
out to the line no record is kept of it, and the motorman 
uses it either wastefully or economically, depending upon 
his intelligence and care. There is a great difference in 
motormen in the use of power, and it 1s my belief that if 
wattmeters were installed they would pay for themselves 
in a short while. Where integrating meters have been 
installed on various cars some very valuable information 
as to the relative efficiency of different men in handling 
the cars have been obtained. 

With wattmeters installed on every car on a particular 
line or svstem, the total kilowatt-hours used would thus 
check against the station output, the difference bet ween the 
totals being in transmission loss, leakage, etc. This is 
analogous to the comparison obtained between the total 


readings of the consumers’ meters in electric lighting ser- 
vice with the station output meters, and it has been found 
in such service that this comparison often affords the most 
accurate, and really the only, method of picking out and 
hunting down undue losses in transmission, etc. Even 
with a few meters, shifted. at intervals of a week or so 
from one car to another of a line, a series of readings could 
be obtained during the course of à few months, wluch 
would give a fairly good check of total car consumption 
against station output. This method might be practicaily 
as satisfactory, and considerably less expensive, to a rail- 
way company desiring to investigate the matter, as install- 
ing meters on all cars. 

Under the present methods of inspection of equipment, 
motor troubles, bad brake adjustment, condition of bear- 
ings, gears and pinions, etc., are quite readily found if the 
road employs careful inspectors. All of these troubles, and 
many others which are hard for inspectors to locate, will 
cause undue friction and necessarily cause the car to con- 
sume too much current, but by the use of wattmeters any 
excessive current consumption will readily be found. That 
car can then be taken to the barn and the trouble eliminated, 
whereas without the meters the car would run indefinitely 
before the trouble was found. 

Another use of wattmeters 1s in checking the relative 
efficiency of different equipment operating on the same 
line under the same condition, and comparing energy con- 
sumption on different lines of the same system. 

There are also now on the market integrating ampere- 
hour meters, which show ampere-hours of current con- 
sumption in any circuit, entirely irrespective of voltage, 
differing in this respect from integrating wattmeters. - 

Some interesting tests have been made within the past 
year by different operating companies on transmission and 
line efficiency by using both ampere-hour and watt-hour 
meters on cars Such a combination is, of course, only 
recommended for special tests, as it would be unnecessary 
and undesirable to install ampere-hour meters on cars as a 
general thing. . The special test referred to is based on the 
idea that if the ampere-hour consumption of a particular 
car on a certain line, or section of line, is multiplied by the 
average station voltage during the period of a test the watt- 
hours thus obtained will be the station output required for 
that particular car, operating over the section of line during 
which readings have been taken. If, in the same car, a 
suitable integrating wattmeter is installed, its readings will 
show the true watt-hours consumption of the car, and the 
difference between the volt-ampere-hour reading and the 
watt-hour reading on the car will be the loss in transmission 
from the station for that particular car and section of the 
line. By taking a series of such observations with two or 
three different cars on various sections of line at different 
conditions of traffic, it has been found possible to obtain 
valuable data as to conditions of transmission line efficiency, 


of sub-stations, feeders, ete., for different lines and sections 
of lines. 
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Until about three years ago there was no integrating 
wattmeter suitable for this purpose—that is, which would 
withstand the severe conditions under which a meter ona 
car has to operate. Later, special wattmeters were brought 
out for this work, but owing to certain inherent and un- 
avoidable features of their construction, their use was 
principally confined to special test cars, or on cars where 
precautions were taken to eliminate as far as possible the 
effect of vibration and jar on the meter. On account of 
the special care required in the use of the meters and their 
expense, their application in electric railway work was verv 
limited until during the last few vears, when meters have 
been brought out which are 80 constructed as to withstand 
without any injury whatever the most severe conditions 
of street railway operation. 

The mercury tvpe meter has proved the most successful 
and accurate, I believe, for this class of work. 


In general, a mercury meter consists essentially of a 
evlinder or disc-like motor element partly or entirely sub- 
merged in mercury, so that current can be led in and out 
from this element bv the mercury through fixed metallic 
contacts set in the walls of the chamber containing the 
mercury and disc. The reaction of current passing radially 
or diametrically across the armature—that is, the metallic 
rotating element—with a magnetic field properly set with 
respect to the armature, will cause rotation, and this rota- 
tion will be proportional to the amount of current passing 
through the armature. 


When operated on direct current, the main current pass- 
ing to the load, or a proportional part of it, passes directly 
through the armature or the motor element. The poles of 
the field magnet are located in close proximity to the arma- 
ture disc, and the field set up in this magnet by the shunt 
coil is proportional to the voltage of the circuit. The 
current passing through the armature, therefore, is acted 
upon by this field. As the current through the armature 
is the load current, or a fractional part of it, the torque or 
rotative effect produced upon this current by the field is 
proportiona] to the power or watts, and the rate of rota- 
tion of the armature becomes a measure of the power pass- 
ing through the metering device at any instant. In &. 
this meter is nothing more or less than a small and delicate 
direct current motor, having an armature equivalent to a 
single turn—that is, the current passes once across the disc 
—and having a field with two air-gaps, similar to an ordi- 
nary bipolar motor. The merenry at the edges of the 
armature carrying current to and from the contact, corre- 
sponds in a sense to a commutator of the usual motor. 


The armature, or rotating element, 1s made with a central 
dome or float, so that the total displacement when immersed 
in mercury is sufficient to buov up the entire rotating 
svstem, including à damping dise outside of the mercury 
chamber, so that the difference between the true weight of 
the rotating system and this buovancy effect is only about 
1-10 ounce. This, then, is the effective weight or pressure 
upward against the top bearing jewel. This weight or 
pressure upon the jewel is less than one-fifth that in anv 
other type of meter, and as the armature is completely 
immersed in mercury, any jar, vibration or shock upon the 
meter is absorbed bv the mercury, so that there can he 
no sudden motion of the armature vertically. Therefore. 
the pounding and jarring of a car cannot injure the jewel 
in this meter, thereby impairing its accuracy. 

Another good point in favour of meters of this tvpe i5 
that lightning has less effect on it, as the enormous choking 
effect of the shunt coil on its iron core protects the meter 
against any alternating or oscillating discharge like 
lightning. | 

Another very important and convenient feature of this 
type of meter is the fact that it can be operated bv a shunt. 
allowing only a portion of the load current to pass through 
the meter. This enables the meters to be made smaller 
and more compact, and they can be located at any con 
venient, out-of-the-way place on a car, and connected to 
the shunt by small leads. Since the introduction of 
meters of this type their use has become quite general bv 
a number of large operating companies in the cities and by 
a few of the large interurban companies, but as vet the 
majority of railways have not realised the valuable informa- 
tion which can be obtained by a proper and intelligent use 
of integrating wattmeters on cars. 
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.THE ELECTRICAL PYROMETER. 
By FRANCIS Н, DAVIES, A. M. I. E. E. 


Prior to the introduetion of the electrical pyrometer, the 
accurate measurement of high temperatures presented 
numerous difficulties. Generally speaking, it was necessary 
to be satisfied with very approximate results, obtained 
with apparatus which although often ingenious, was com- 
paratively clumsy and uncertain in its action. To appre- 
ciate what electricitv has done for thermometry, it is only 
necessary to review some of the early methods of high 
temperature measurement such as those employed in the 
Daniel Pyrometer, the Siemens Water Pyrometer, and the 
more familiar Thalpotasimeter. The first of these depended 
on the expansion of a rod of platinum or soft iron, enclosed 
in a blacklead case and fitted with a porcelain index. 
The whole apparatus was placed in the furnace, and the 
expansion of the rod, which was relatively greater than 
that of the black lead, resulted in the index being pushed 
forward in proportion to the temperature of the furnace. 
When removed, the position of the index afforded an 
approximate idea of the greatest temperature to which the 
pyrometer had been subjected. The Siemens Water Pyro- 
meter, which must not be confused with the electrical 
instrument to be mentioned later, was more accurate than 
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the Daniel; it, however, possessed several obvious dis- 
advantages. With this instrument the temperature of a 
furnace is ascertained in the following manner: A copper, 
iron or platinum cylinder is placed in the furnace and left 
there from two to ten minutes in order that it may attain 
the full temperature. It is then taken out and dropped 
into the pyrometer, which contains in a carefully lagged 
vessel one pint of water. A thermometer is fixed in this 
vessel, and the heat given out bv the cylinder is recorded 
upon it, serving as a basis for determining the temperature 
of the furnace. The Thalpotasimeter is a more practical 
piece of apparatus, but it possesses the disadvantage, when 
compared with modern instruments, of having to be fixed, 
dial and all, to the pipe or furnace of which the temperature 
is required. It is obvious that such an arrangement is in 
many cases by no means so convenient as one which allows 
the recording part of the instrument to be placed in a 
position better suited for observation. The construction 
of the Thalpotasimeter is very simple. It consists of an 
ordinary Bourdon pressure gauge attached to a hollow 
metal stem, which latter projects into the furnace or pipe 
through a gland. The stem is filled with mercury, water 
or ether, according to whether the temperature it 1s re- 
quired to measure is high, medium or low. In the respective 
cases the temperature ranges are: mercury, up to 1,400°F ; 
water, from 212? to 680^F ; ether, from 100? to 220°F. 
Its action depends upon the fact that at certain tempera- 
tures the substance with which the stem is filled is con- 
verted into a gas, the pressure of which corresponds to the 
temperature it is exposed to. The pressure is, of course, 
recorded by the gauge which is calibrated direct in degrees 
Fahrenheit or Centigrade, as the case may be. 

The foregoing cursory resumé of early practice will 
suffice to show the difficulties under which high tempera- 


— — — — — — — — — — — — — — 


— ä — — — — — — —— ſ— 


ture measurement was carried out until a very few vears 
back. Accuracy as it is known to-day was not looked for, 
and efficiency and good work were left to a great degree 
to chance or rule of thumb. It is, perhaps, not generally 
appreciated that in many chemical snd allied processes 
employing intense heat it is not only convenient but, in the 
light of modern practice, essential, to know very closely 
the temperature at which work is being carried out. For 
instance, 5 or 6% will make all the difference in the 
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hardening of high speed tool steel, and there are numerous 
other cases in which accuracy down to 1°, is desirable in 
the interests of cheap production. 

The electrical pyrometers now on the market may be 
divided into three classes, resistance, thermo-electric, and 
radiation types. 

Resistance Pyrometers.—No better example of these can 
be chosen than the instrument manufactured by Messrs. 
Siemens Bros. & Co. It is accurate to within a fraction 
of 1%, and simple in its operation, which is dependent 
upon the effect of temperature on the resistance of a 
platinum wire spiral. In one form the variation of resistance 
18 measured by means of a special wheatstone bridge cali- 
brated in degrees Fahrenheit. Fig. 1 is a diagram of this 
apparatus, and Fig. 2 shows the electrical connections. 
The platinum wire is wound upon a cylinder of refractory 
material and placed in a long closed tube, which is sub- 
jected to the heat it is required to measure. Round the 
edge of the circular dial is arranged a helical coil of wire, 
over which runs a contact arm fitted with a pointer reading 
on the scale. As shown, the galvanometer i8 in the centre, 
and when the contact arm is in such a position that upon 
pressing the key no deflection is obtained, the temperature 
18 as indicated by the pointer. Pyrometers of this class 
possess the advantage of great accuracy and a wide range; 
they are, however, expensive, and are not generally 
employed for work of a rough nature. 


Thermo- electric Pyrometers.—These instruments are not 
80 sensitive as those of the resistance type, and, generally 
speaking, require more frequent calibration. Their special 
field lies in practical engineering work, such as power 
stations, where they are employed for ascertaining flue 
and steam temperatures, kilns, hardening and annealing 
furnaces and the like. An excellent example is the direct 
reading thermo-electric pyrometer, made by Messrs. 
Crompton. It is essentially a simple piece of apparatus, 
consisting only of a thermo-electric couple, an indicating 
instrument which is an ammeter calibrated to read in 
temperature, and a pair of wires connecting the two. 
According to the temperature at which the pyrometer is 
to be used, the couple is composed either of nickel and 
steel or constantan and copper. The former is employed 
where it is necessary to go as high as 1,100°C, the latter 
where 500°C is about the maximum. In the high tempera- 
ture instrument the steel tube forms one half of the couple, 
the other half being supplied by a nickel rod passing clear 
down the centre of the tube and welded to it at the extreme 
end, which, of course, is the point at which the tempera- 
ture is measured. From the terminals at the end ot the 
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pyrometer, wires of nickel and steel are connected to their 
respective similar elements and run to the indicating 
instrument, which thus forms the cold junction of the 
circuit. These wires mav be of any reasonable length, 
but if too long, as supplied, should not be cut, as the 
resistance of the circuit would therebv be altered and the 
accuracy of the indications impaired. It is obviously best 
to employ wires of a similar material to the couple, as by 
this means there is no risk of a disturbing influence due to 
a second thermo-electric couple in the circuit. An interest- 
ing point about the Crompton pvrometer is the scaling of 
the indicating instrument, which is so arranged that error 
due to atmospheric temperature variations is eliminated. 
The current generated by a thermo-electric couple depends 
greatly upon the difference in temperature of the hot and 
the cold junctions. If, as in this case, the temperature of 
the cold junction is apt to vary over a comparatively wide 
range, the indications with equal furnace heat would not 
alwavs be the same, and the instrument would be useless 
for anvthing approaching accurate work. The difliculty is 
met in a very simple and effective manner. On the face 
of the instrument is a small thermometer which shows 
what is practically the temperature of the cold junction. 
The indicator is scaled in several ares, each of which 
corresponds to a certain point on the thermometer, and in 
reading, the scale indicated by the latter is used. Between 
the atmospheric temperatures of 10° and 30°C there 1з a 
difference of over 100°C in the indications of the instru- 
ment, which proves the necessity of several scales. In 
installing this apparatus, care must be taken not to fix 
the instrument ın too close proximity to iron, such as a 
girder or pillar, as this will affect the accuracy of its read- 
ings. Also, for obvious reasons, as cool a place as possible 
should be chosen. 


Fic. 4. 


Radiation Pyrometers.—As its name implies, the radia- 
tion pvrometer measures the temperature of a furnace or 
its contents by means of the light radiated. A well-known 
example is that due to Fery, which is illustrated in diagram 
in Fig. 3. By means of the fluorite lens L the image of the 
radiant object is formed on the receiving surface T, the 
temperature of which is ascertained by a thermo-electric 
couple and suitable galvonometer. After being calibrated, 
this gives a direct indication of the heat of the radiating 
object. To allow of proper focussing, the instrument is 
made in telescopic form and equipped with an eve piece 
E, as shown. Provided that the bodv observed is not too 
small, the Fery pyrometer is accurate within 1% The 
tvpe described is not suitable for temperatures below 
900°C., owing to lack of sensitiveness, but an improved 
instrument is made bv means of which it is possible to 
get down to 600°C. Fig. 4 is a diagram of the Holborn & 
Kurlbaum optical pyrometer, which although of the 
radiation type. achieves its end by different means. The 
instrument takes the form of a telescope, and receives the 
image of the radiant body in its focal plane. As shown, 
in the centre is fixed a small incandescent lamp L, the 
brightness of which is contro'led by the rheostat R, while 
the current taken is recorded on the ammeter A. In opera- 
tion, the luminosity of the lainp is varied until the filament 
is indistinguishable from the image as seen through the 
eye piece. At this point the ammeter is observed, and 
from the reading obtained the temperature of the radiating 
object is calculated. Necessarily, this instrument requires 
very careful standardisation, and to achieve accurate 
results some considerable experience in its use. The advan- 
tage of all radiation pyrometers is that in no part do they 
come in contact with the temperature thev measure. For 
classes of work emploving excessive heat they are for the 
most part accurate, and, lor obvious reasons, more suitable 
than instruments of which the essential part is exposed to 
very high temperatures. 
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ELECTRIC REDUCTION OF IRON ORE.* 
By JOSEPH W. RICHARDS. 


In order that one may understand thoroughlv the 
problems arising in the reduction of iron ore by carbon 
in an electricallv heated furnace, he should first of a! 
have a clear idea of how this reduction proceeds in an 
ordinary non-electrical blast furnace. 

The iron ore contains iron oxide, with silica and clay 
as usual impurities, and more or less moisture: its phos- 
phorous content may be low or high, but its sulphur con- 
tent must be low, not over 0:5°%. If the ore carries over 
1°, of sulphur it is given a preliminary roasting. In the 
furnace, perhaps 99°, of the iron oxide is reduced to 
metallic iron, 10 to 20% of the silica is reduced by carbon 
to silicon, which combines with the iron, all of the phos 
phorous is reduced into pig iron, and а varying proportion 
of sulphur, this proportion being smaller the more basic 
the slag is made with lime and the higher the running 
temperature. 

Flux is added to make fusible slag by combining with 
the unreduced silica and the clay in the ore. Limestone, 
unburnt, is the usual flux, but magnesian limestone, 
carrying MeCOs, is quite commonly used, the magnesia 
increasing the fusibility of the slag if not in greater pro- 
portion to the lime than the proportions 2040. Mg. The 
amount of flux added is variable; it depends on how 
basic the slag must be made. If the fuel is coke, and, 
therefore, considerable sulphur comes into the furnace, 
the slag formed must be nearly half lime and magnesia, 
to make low sulphur pig iron; if the fuel is charcoal, 
carrying almost no sulphur, and the ores carry none, the 
slag may be only one-third lime and magnesia and two- 
thirds silica and alumina, and make best quality pig iron. 
Such slag costs less for flux, and is more fusible than the 
basic lime slags. 

Fuel is needed to provide heat and reducing effect. The 
heating effect is almost entirely produced bv the com- 
bustion of the larger part of the fixed carbon (non-voiatile 
carbon) of the fuel to carbon monoxide (CO) before the 
tuyeres. This combustion fills two functions: it pronis 
the high temperature necessary to melt down the iron and 
slag, and it provides large quantities of reducing gas. 
practically identical in composition with producer ga 
(30 to 35% CO. 1 to 2% He, rest №), which performs in 
the upper part of the furnace the larger part of the reduc- 
tion. 

The amount of fuel used in a blast furnace is determined 
by the amount which must be burned at the tuyeres to 
produce the necessary smelting temperature, and not by 
the amount necessary to perform the reduction of the 
metallic oxides. The amount necessary for performing 
the reductions taking place in the furnace is only one- 
third to one-half of the amount necessary to be burned 
to provide the smelting heat. That this statement i5 
true of the ordinary blast furnace may be seen from the 
fact that if the smelting zone is increased in temperature 
by heating the blast, the amount of carbon used in the 
furnace per unit of pig iron made is at once decreased. 
Or, if the heat available in the smelting zone 18 increased 
by drying the blast, and thus removing the strong cooling 
influence which the decomposition of the moisture of the 
blast exerts, economy of fuel at once results. In fact, 
any means of getting high smelting temperature without 
combustion of carbon before the tuyeres decreases at 
once the quantity of fuel necessary to use in the furnace, 
since the quantity used is determined by the heat re- 
quirements in the smelting zone, and not by the require 
ments for reduction, which are only a fraction to the 
former. The ash of the fuel is largely silica, with some 
alumina and lime, if coke, or alkalies, if it is charcoal. 
This requires flux to slag it, an amount which may be 
considerable when using poor coke high in ash. Regard 
for this item of cost should be had in purchasing or valung 
the fuel. 

The pig iron produced contains carbon between 2:5 and 
4:59, silicon in varying quantity 1 to 4%, according te 
the temperature and rate of running of the furnace, prac 
tically all the phosphorus of the charge, and one-tenth te 
one-fourth of the sulphur. Its melting point is about 


pa S read before the American Electrochemical Society, Niagan 
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1,200°C., and it runs from the furnace ordinarily at 1,500 C. 
to 1.600 C., carrying out as sensible heat 250 to 300 calories. 

The slag may be basic or acid, as before explained, and 
these varieties will average in per cents. :— 


Basic Slag. Acid Slag. 
High Sulphur. Low Sulphur. 
Charge. Charge. 
BIOS пасе sagan F 55 
( E 10 
СаО нт ET 25 


or F 5 
These slags melt at about 1,350°С. and 1, 2006. respce- 
tively, and ordinarily run away from the furnace at 1, 600˙C., 
carrying out as sensible heat 500 calories. 

The reduction of silica and phosphorus oxide in the 
furnace is accomplished by solid carbon in the smelting 
zone. А small part (10 to 20?,) of the iron oxide in the 
furnace is also similarly reduced by fixed carbon ; the rest 
is reduced in the upper half of the furnace by the excess 
of carbon monoxide gas. So much of the latter gas, how- 
ever, is produced before the tuyeres in generating the 
temperature necessary in the smelting zone, that only a 
fraction of it is converted into carbon dioxide, CO?, in 
reducing the iron oxides of the charge. "This is the chief 
reason for the excess of unused carbon monoxide in the 
gases of the blast furnace, an amount whose potential 
calorific value often represents one-half of the calorific 
power of the fuel put into the furnace. It is true that all 
the carbon monoxide in the gases could not be utilised, 
no matter how small its amount, but that is a limit set 
by the principle of chemical equilibrium or mass action, 
which ordinarily is not approached because of the ex- 
ces 1ге amount of carbon monoxide produced in the 
lower part of the furnace in the effort to get the requisite 
emelting heat and temperature. The proportions of carbon 
ordinarily consumed at the tuyeres are 9 atoms (108 parts) 
of carbon for each molecule of iron oxide (160 parts) 
reduced by the carbon monoxide gas. The chemical 
equation is: Fe203 + 9 CO = 2 Fe + 3 CO, + 6 CO 
This equation shows us that only one-third of the carbon 
monoxide produced before the tuyeres in generating the 
smelting temperature is utilised in reduction, while two- 
thirds escape unused. 

Passing to the electric principle of smelting, we have 
here to deal with the case of all necessary heat supplied 
bv electrical energy, no blast blown in, and, therefore, 
all the solid carbon utilised for reduction (alw ays excepting 
the small amount which dissolves in the pig iron) in calcu- 
lating the amount of carbon necessary to thus reduce the 
iron oxide, we meet at the outset with this difficulty. 
What proportion of the carbon will form CO?, and what 
proportion CO? We know that when reduction takts 
place at a very high temperature, CO is almost the only 
product; but as this passes more or less slowly through 
the cooler portions of unreduced charge, CO? is formed 
in increasing amounts, until at a low red heat, given 
sufficient time, about half the CO mav be converted into 
СО»: The formule corresponding to these two extremes 
are : 

Ее›Оз -F 3C = Fe; + 3 CO. 

Fe203 + 2С = Fes + CO + СО». 

Comparing these with the ordinary blast-furnace те- 
action, which requires 9 C put into the furnace for the 
reduction of Fez, we see that 3 C, or one-third as much 
carbon, is the greatest amount necessary in the electric 
furnace reduction and 20, or between one-third and one- 
fifth as much, is the smallest amount necessary. As will 
be further shown, the uncertainty as to how much СО» 
can be formed in the electric furnace reduction is perhaps 
the chief difficulty in running the electric furnace. 

Example.—Iron ore is to be reduced to pig iron in an 
electric furnace, and the flux and charcoal on hand for the 
charge analyse as follows :— 


Iron Ore. Limestone. Charcoal. 
Ее,Оз ........ 90 СаСОз ...... 90 Fixed С... 90 
510» «з» о о» о о 8 MgCOs 3 3 Volat'e Mt’r. 6 
A0 2 SiOz ........ SiOz os veces 2 

Alz0g ПТА 1 


К, О, Na2O. 1 
Assume the pig iron made will contain 4% of carbon and 
3% of silicon; that the slag may be 65% ($102 + Al203) ; 


that the gases contain only the СО» from the limestone, 
and none from the reductions. 

Required: (1) The weights of ore, limestone, and 
charcoal to charge per 100 of pig iron made; (2) the 
percentage composition of the gases; (3) the weight and 
percentage composition of the slag. 

Solution : (1) The weight of ore “needed i is that necessary 
to supply the 93 parts (100—4— 3) of iron in the pig iron. 
This will require 133 parts of Fez0Oz, which will be con- 
tained in 133 — 0:90 = 148 parts of ore. 

The weight of charcoal needed is that necessary to 
furnish enough fixed carbon to reduce the iron oxide and 
that silica which is reduced, and to supply the carbon in 
the pig iron. These quantities are :— 


Reduction of FezOg 93 x 36/112 = 29-9 
Reduction of 810 3x 24/28 = 26 
For carbon dissolved 92 e = 40 
Total requirement = 36:5 
Charcoal required 36: 5/0-90 = 406 


The weight of flux required is best found by calling it 


"Silica in the slag will be that in the ore, us: and fuel, 
minus that reduced to silicon. Therefore, 


In ore ......... 148 x 0:08 = 11:8 

In flux ......... хх 0:02 = 0:02 x 

In fuel ......... 40:6 x 0:02 = 08 

Reduced ....... 3 х 60/28 = 6-4 

Silica AN Slap aun ð ⁵ Pala = 62 + 0:02 x 


By similar calculations we find the slag to contain, as 
a whole :— 


Са о ⁵˙¹·1— aba Ui ao Morbo UIS Gades 6:2 + 002 x 
All; 8 3-4 
Eil odode eda ³ 0:50 x 
Müppnestd- «odas rl xy RA ое 0:04 x 
AUR 68 «2.54 dao Sg dca cci a 0:4 

Total weight ................. 10:2 + 056 x 


If the slag is to be 65°, of silica and alumina together, 

then 
0:65 (10-0 + 0:56х) = 9:6 + 02x 
from which X 9. 

The above solution is perfectly general, and applies to 
all kinds of ore, flux, and fuel, and the production of any 
desired kind of slag. 

(2) The gases will contain the fixed carbon of the 
charcoal (except that part that goes into the pig iron) in 
the state of CO, the carbonic acid driven off the flux, and 
the volatile matter from the charcoal. The latter may be 
assumed as composed of equal parts by volume of hydrogen, 
carbon monoxide, and carbon dioxide, which would corres- 
pond to weights of those gases in the proportion of 2:28:44. 
The gases passing off will therefore be, in parts by weight : 


CO from fixed carbon... 32-5 х 28/12 = 75:8 
CO from volatile matter.. 2-7 х 28/74 = 10 768 
CO; from volatile matter. 2-7 x 44/74 = 16 
СО» from flux .......... 90x 044 = 40 
Н» from volatile matter. 27 2/74 = 01— 01 
Total weight of gases .................. 82:5 
Percentage composition of gases by volume :— 
Per cent. 
CO vs .. 768—126 = 6-10 = 924 
CO; is .. 56—198 = 28 = 42 
Н, ba .. 912009 = 2:2 = 34 
6-60 100-0 


The volumes 61:0, 2-8, and 2:2 represent cubic meters 
of these gases per 100 kgs. of pig iron made ; if multiplied 
by 16 they give the cubic feet per 100 lbs. ‘of pig iron. 

(3) The slag will contain, substituting x x 9 :— 


Per cent. 
Silica m 5; .. 64 = 424 
Alumina . 2s . . 34 = 225 
Lime pi ae .. 45 = 29:8 
Magnesia .. pa .. 04 = 265 
Alkalhes — .. xk .. 04 = 2:65 
15-1 (100-00 Р 


я = чі — 


А 


Combined Blast and Electrical Furnace.—The electrical 
reduction of iron ore differs radically from blast-furnace 
practice in one essential particular, viz., that since no air 
is blown in, anv excess of carbon above that consumed 
in reduction must remain unused, accumulate, and even- 
tually clog the furnace. The amount to be used as a 
minimum cannot, moreover, be calculated until we know 
how much СО» will be formed in reduction, and that is 
an unknown quantity unless arrangements are made so 
that none can be formed. The following modifications of 
working an electrical pig-iron furnace are possible, with 
the object in view of avoiding the accumulation of excess 
carbon in the crucible :— 

(1) A deficit of carbon тау be put into the charge, 
thus permitting unreduced iron oxide to escape in the slag, 
and preventing unused carbon from accumulating. This 
solution leads to the disadvantages of loss of iron, heavy 
corrosion of lining of furnace, and heavy consumption of 
electrode carbon. It may have the secondary result of 
preventing reduction of silica or taking up of carbon by 
the iron, and thus furnish a metal with high melting point 
and approaching steel in composition. Such slag would 
also remove some of the phosphorus in the charge, but 
practically no sulphur. 

(2) A charge of ore and flux without fuel may be run 
through the furnace whenever an accumulation of carbon 
occurs, as is shown bv the resistance of the furnace falling 
off aud the furnace getting cold. This was the device 
adopted in the experiments of the Canadian commission at 
Sault Ste. Marie, but while permissible in experimental 
work, it would not do to thus periodically. derange a 
furnace in regular running. 


CHARGE SHEET—-PER 100 or Pia IRON PRODUCED. 


Charges. Pig Iron. Slag. (iases, 
Ore: (148-0) 
Fe;O4 ... 1332. Fe .. 93-0 0 . . 402 
8102 .. . 118 Si 30 SiO. .. 54 00 3-4 
AbOs . 3-0 AlsO3.. 3:0 
Limestone : (9:0) 
CaO 4:5 СаО . . 4:5 
MeO 0-4 MeO .. 4:5 
МО» 0-2 8102 .. 02 
CO .... 4-0 Coz.... 4:0 
Charcoal: (4:06) C.. . 4:0 
Fx'd C. 36:5 . 32.5 
CO . 1-0 CO. 1-0 
СО». 1-6 CO, 1:6 
Н» eevee 0-1 H» eco 0-1 
МО». 0-8 SOS .. 0:8 
AleO3 . 0-4 А103. . 0-4 
(NaK),.0 | 04 (NaK),O 0-4 
Totals.. 197-9 100-0 15-1 82.8 


(3) The fuel may be calculated only for the production 
of CO in the furnace, and this condition approximated bv 
leading off the gases from the hot part of the furnace and 
not allowing them to cool in contact with the ore. In this 
way reduction bv CO is avoided, and the fixed carbon in 
the charge may be consumed almost entirely to CO with- 
out formation of СО». This would bring the furnace con- 
sumption of carbon nearer to a definite amount, and by 
avoiding reduction except bv solid carbon tend to use up 
all the carbon charged, the amount of which would be 
calculated bv this manner of working (as in the numerical 
example worked out for illustration). 

(4) The best solution of this difficulty mav be to pro- 
vide tuyeres by which air can be sent into the crucible of 
the furnace, and thus burn any accumulation of carbon. 
A given quantity of air will always burn a given quantity 
of carbon, and therefore the cure would seem to lie in having 
a variable supplv of air, which is increased whenever the 
falling resistance of the furnace indicates that carbon is 
beginning to accumulate, and diminished to a small mini- 
mum supply, only enough to keep the tuyeres open, when 
the furnace is in good electrical running order. It would 
represent a combined electrical and blast furnace, with 
the blast so regulated as to overcome the chief difficulty 
of the purelv electrical furnace—the accumulation of 
unused carbon in the crucible. 
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It mav be quite possible, bv some such device, as Mr. 
Taylor's large electrical furnace, to practically combine 
the blast furnace and the electrical furnace. The writer ts 
quite confident that any practical method of introducing 
electrical heat into the crucible of a blast furnace wil! 
result in large economies in the furnace working. Only 
one-quarter of the heating power of the fuel is developed 
around the blast tuveres, and vet if half of this could be 
replaced bv electrically-generated heat, an economy of 
50% could in all probability be reached upon the fuel 
bill. To put it into figures, it takes 1-2 tons of coke to make 
a ton of pig iron in the blast furnace, and about three- 
quarters of a ton is burnt bv the blast, producing at the 
smelting zone about 25°, of the calorific power of the coke. 
If electrical energy could be made to supply one-half 
of this, the furnace would make iron with half the previous 
coke supply, that is, with 0-6 ton of coke per ton of pz 
iron, and this with an expenditure of electrical energy 
equal to 12-5°, of the calorific power of but 0-15 tons of 
coke. 

The question of economy in this case will not be. thes. 
the simple replacement of fuel heat energy bv an equivalent 
amount. of electrical heat energy, but the comparison of 
fuel heat energy with the cost of one-fourth its amount of 
electrical heat energy. This may be quite possible in many 
localities, and the combined furnace would work more 
regularly than a purely electrical furnace. The question 
awaits the coming of the electro-metallurgical engineer 
who can make practicable the requisite combination. A 
possible solution may be to use cheap electrical power to 
superheat the hot blast, and thus to make the blast itself 
the agent for carrving electrically developed heat into the 
furnace. 


PETROL-ELECTRIC SYSTEMS. 


Very satisfactory results are reported to have teen obtaine | 
with the Hallford-Stevens petrol-electric system. The claim i 
that it has been applied to an omnibus which, during tue u 
18 months has covered a distance of 50,000 m les, at a et of 
8:52d. per mile. In this system the dynamo is coupl d direct to 
the petrol-engine. The motors are of the four-poles, seres sound, 
enclosed type, and the control is effected partly electrically and 
partly by means of the engine throttle. and with this arrange 
ment it is found that two " speeds " suffice to give the necessary 
flexibility. The arrangement is said to take up its work with 
perfect smoothness. At starting, the brakes are first released. 
and the engine is accelerated by opening the throttle with the 
pedal, until a speed is reached at which the dynamo excites. The 
field switch is then gradually operated until the vehicle gains th 
required velocity. At stopping, the throttle pedal is released. 
and thus the dynamo field becomes weaker. The brake is then 
applied, without interrupting the main circuit. It is understood 
that Messrs. W. A. Stevens are also developing an electrie system 
for omnibuses without the petrol-engine. The Franklin Institute 
recently published in its Journal a summary of the vari 
systems that have been applied to the propulsion of aute 
mobiles, in which petrol engines and electric generators are used 
in combination, and it also describes the method devised by Mr. 
Justus B. Entz for use in Columbia cars. In this system ane 
end of the field-rotor of the electric generator is bolted direct 19 
the shaft of a 45 h.p. petrol engine, thus taking the place of the 
ordinary tly wheel, and the field-rotor is supported at the other end 
inalarge ball-bearing. The armature shaft is extended through 
the field.rotor to the bevel of the rear axle gear-box, міі 
contains the differential. In line with the field-rotor, and behind 
it upon the same shaft, is the armature of a motor. The field: 
rotor thus serves the purpose of a clutch between the engine ani 
the driving pinion; and the motor provides means for mult. 
plying the driving torque beyond such differences as can lx 
secured by varying the speeds of the engine. The controler 
handle has five " speeds " ahead, and two reverse“ speeds. 
and it enables the two separate armature windings of the motor 
to be coupled up in various ways for alteration of speed. It = 
claimed that while less than 10°, more weight is added to th 
vehicle than would be necessary to equip it with sliding gear 
transmission, clutch, and fly-wheel, the efficiency of transmis»on 
is 95°, for high speeds, and from 85 to 92", for low speed: 
and that reversing is accomplished without the use of gears. 


RESULT OF TRAMWAY COMPETITION. 


The electrification of the L. C. C. tramway line which connect 
Bloomsbury and Aldgate with Stamford-hill is nearing cow 
pletion. А full service of cars is already running between Blo m< 
bury and Hackney Station, and as a result of the com petiti 
caused by the improved tramway service, the North Lond 
Railway have decided upon a reduction of fares on a porter 
of their system. 
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TUNGSTEN AS “VALVE” ELECTRODE.* 
By L. H. WALTER, M.A., Assoc.M.I.E.E. 


The number of metals which show the effect known as 
* valve action" when used as electrodes in electrolytic 
cells has of recent vears been considerably increased ; and 
owing mainly to the thorough and svstematic investiga- 
tions of G. Schulze, f a somewhat better understanding as 
to the phenomena involved has been arrived at. 

From the two first known, aluminium and magnesium, 
the list has been extended until it now definitely includes 
quite a large number of metals. If, however, these are 
classified as belonging either (1) to those showing the more 
general behaviour—which consists in the cell developing 
a film offering a very high resistance to a direct current 
passing through it in the direction in which the metal 
functions as ancde, and a comparatively negligible resistance 
In the reverse direction—or (2) to those that show the less 
general phenomenon, in which a similar high resistance is 
offered, due to a film which forms under alternating current 
even, during the phase which is anodic so far as the valve 
metal is concerned, there remain but two additional metals, 
viz., tantalum and niobium, which, as recent work has 
shown, can be classed with the original two as manifesting 
the true rectifying effect. 


TUNGSTEN AS VALVE ANODE. 


The author has now found that yet another metal, 
hitherto untried, gives the valve effect in a very pronounced 
manner ; in addition, this metal, tungsten, ** forms " under 
alternating current. In this preliminary paper it is proposed 
to give a brief account of some experiments which have 
been made in consequence of this discovery, although the 
complete results of a further investigation which is now 
in progress are reserved for a later communication. 

The effect was first observed when making experiments 
with a sealed-in tungsten lamp filament used as anode in 
a form of electrolytic detector with sodium chloride solution 
as electrolyte. In the course of this work it was noticed 
that on raising and still further raising the polarising 
potential difference, the characteristic “boiling” or 
hissing of the detector, due to evolution of gases, 
was entirely absent; and when it was found that 
8 volts could be applied directly across the electrodes 
without the least “ boiling” in the telephone, the 
similarity in the behaviour to that of the tantalum 
point-electrode suggested that there must exist, in this case 
also, à marked asymmetric effect. 


EXPERIMENTS WITH DIRECT CURRENT. 


Experiments with a somewhat larger anode, consisting 
of а non-sheathed length of an inch or so of the filament 
from a 50 c.p. osram lamp, with dilute sulphuric acid as 
electrolyte and applied voltages up to 45 volts, showed 
that the phenomenon was not merely an asymmetric effect 
due to the difference in the areas of the electrodes as in 
Holtz'st asymmetric cells, but was apparently a real 
“ valve " effect. 

The investigation was continued and extended to higher 
voltages, several other electrolytes being tried. The 


maximum pressure obtainable at the time being 90 volts, ` 


it was found that this voltage could be withstood by the 
tungsten anode in sulphuric acid of 1: 15 concentration 
(15), in potassium iodide (0:2), acetic acid (071), potassium 
bichromate (1:8), sodium potassium tartrate (0:1), and 
borax (0-1) solutions, none very dilute. The residual 
current through the cell in milliamperes after 10 sec. 1з 
shown by the figures within brackets, the area of immersed 
anode being 0:034 square centimetre approximately. 

For the purpose of these experiments it was found con- 
venient to embed the end of the filament in a plug of 
Wood's fusible allov which itself formed a stopper at the 
top of a perforated ebonite tube that served to protect the 
very delicate filament from injury. 

The behaviour of tungsten in sulphuric acid of consider- 
able strength with an applied potential difference of 90 
volts is of special interest, in that, were it possible to make 
use of this electrolyte in rectifiers with tungsten anodes, 
the dimensions of the cells would be able to be much 


*Original communication to the Institution of Electrical Engincers. 
t Zeitschrift Electrochemte, vol. 14, p. 333, 1908. 
t Physikalische Zeitschrift, vol. 6, p. 48C, 1905. 


reduced as compared with those of the cells usually em- 
ployed, since the conductivity of the acid is so high. For 
this reason, although it appears probable that, as in the 
case of other metals, e.g., aluminium, tantalum, the critical 
voltage is notably higher in other, less active electrolytes, 
the first experiments were confined to the examination of 
the behaviour with sulphuric acid and with potassium 
bichromate. These are also good tests for the aluminium 
and tantalum: Schulze gives for the critical voltages of 
these two metals 45 and 190 volts respectively in sulphuric 


TABLE I. 


М illiamperes through Cell in Effective Direction. 


Poten- 
tial witf- In Sulphuric Acid. In Potassium Dichromate. 
ence 
MES | Tungsten, | Tanta- Cen, tungsten, | Tanta- | Sumi 
10 < 0:02 — — — = — 
90 | <0-02 010 | — | m — | 0-20 
30 «:0:02 -— — — — — 
40 0-02 0-10 | 0-19 : 0-025 | 0-10 | 0-30 
50 0:03 — 020 | — ess ге 
55 — — | 0:55 — — — 
66 0:05 0:15 — 0:03 0:15 — 
70 0:10 — — — — — 
80 0-20 — — 005 ! — — 
90 1:00 — es | 0.13 — — 
(jerkv) | 
100 (sparked | 0:20 | — | 013 | 0-20 | 0-40 
at 94 volts) 
105 — — — 2-0 — — 
(jerky) 
120 SN E Reo = 30 | — 
150 = 050 | — — 030 — 
160 = os, ке” A Ee ie 
180 — — — — 0:50 — 
200 — == E == 1:70 ERE 
Tungsten Anode in 
миме acid, | Erased ene Куыш Potassium 
10 0:04 0:13 O10 ` — 
20 0:05 0:15 0:13 0.02 
30 0:10 0:20 0:20 | 0:04 
40 0-13 0-25 095 ` 013 
50 0-15 . 0:30 0:20 0:17 
60 0:15 0:30 0:30 0:20 
10 0:15 0:50 0:30 | 0:22 
(Jerky) 
80 0:25 — 0:35 | 2:0 
(jerky) 
90 0:50 — 90 | 6:0 
(jerky) | (jerky) 
94 — — 12:0 | 200 
(jerky) 
100 — — = =— 


acid апа 95 and 70 volts in potassium bichromate. А few 
other electrolytes of high conductivity were also tried, 
including hydrochloric and nitric acids. 

Owing to the fact that tungsten is at present only 
obtainable in the form of lamp filaments, the anode used 
is necessarily of very small dimensions and surface, and 
hence, with a veiw to eliminating any differences which 
might be due to the unequal size of the electrodes, two 
test cells were made up having anodes, of aluminium and 
tantalum respectively, of such dimensions as to offer a 
surface of the same order to the electrolvte, approximately 
0:1, 0:15, 0:4 square centimetre in the case of tungsten, 
aluminium, and tantalum respectively. The lead kathodes 
had a surface of about 30 square centimetres, the circular 
containing cell measuring 3 in. high by 14 in. diameter. With 
such a cell a current up to 0:5 ampere could safely be passed 
in the non-effective direction for short periods, the ohmic 
resistance being about 6 ohms. The sulphuric acid used 
was battery acid of density 1:200, while the potassinm 
bichromate was approximately а 5% solution. The valve 


electrode was simply dipped into the electrolyte from 
above. 

While such high limiting voltages may not be reached 
this way as with Schultze's arrangement, the obtaining 
of very high critical voltages possesses only a theoretical 
interest, since the cell is of little practical use any where 
near the breakdown voltage. 

A di'ieulty arises as to the representation of the results: 
Schultze gives curves showing the critical voltage plotted 
against time in minutes as abscissa. In the present case, 
for showing the sealing-off property of the anode, the 
residual current through the cell, in milliamperes after 
20 sec., is plotted as ordinate against the potential difference 
across the cell as abscissa. 


100 Volts 


FIG. 1. 


Besides the critical voltage there are two factors which 
determine the suitability or unsuitability of a valve elec- 
trode: the effect of higher temperatures upon the cell, 
and the effect of cutting off the current. As regards the 
former, the effect of the temperature of the electrolyte 
upon the leakage current in sulphurie acid is shown in 
Fig. 1. The full curves give the normal current at 15? and 
at 50°C. respectively, the dotted curves the respective 
resistances. These latter indicate verv clearly where the 
critical voltage must he (zero resistance) without it being 
necessary to actually break down the film. The usual 
behaviour, namelv, that the leakage current is greater at 
higher temperatures, is observed, but the critical voltage 
is very little altered. 

The effect of cutting off the current for shorter or longer 
periods can be seen in Fig. 2 for three different applied 
voltages, viz., 25, 50 and 75 volts, also in sulphuric acid. 
The points of the full-line curves which lie on the vertical 


41103 
ohms 


axis show the normal resistunces of the cell; the other 
points give the resistances plotted from the currents 
observed on remarking the circuit after the current has been 
cut off for times up to half a minute. 

At 25 and up to 50 volts it will be seen that the decrease 
of resistance of the anode film, though fairly rapid, is of 
a different order to that which occurs at 75 volts. It is 
interesting to observe that if the curve for 75 volts is 
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reproduced with ordinates all multiplied by ten, the curve 
so obtained (dotted curve of Fig. 2) is very similar in shape 
to those for the lower voltages. 


EXPERIMENTS WITH ALTERNATING CURRENT. 


But few experiments have as vet been made with the 

cell on alternating current. 
& The first trials with an arrangement of three cells having 
together four anodes, which served as a bridge, showed that 
using new tungsten anodes which had never previously 
been formed, a direct current was at once obtained on 
switching on the alternating supply, the applied. voltage 
being 25 volts and the rectified current, which was passed 
through three accumulator cells, being 0:25 ampere. With 
a voltage of 25 at the direct-current (rectified) terminals 
and 0:043 ampere on a moving coil instrument in the same 
circuit the reading of a hot-wire ammeter in the alternate- 
current circuit was 0:13. ampere (anodic current density 
21 amperes /cem.?) hence the current transformation 
ratio as defined by Jakob,“ was about 33%; this being, 
however. only about 1 min. after closing the circuit. 

The difficulty here was that currents smaller than (1 
ampere were not readable on the ammeter which was 
available. This current could be exceeded for short intervals, 
but owing to the small anode surface and the consequent 
high current densitv, the heating was so great that the 
efheienev rapidly fell off. Now that thicker filaments are 
promised in the near future it is hoped to obtain results 
for longer periods. 

In conclusion it may be stated that. although the tungsten 
used is chemically metal, it can hardly be looked upon as 
being physically in the metallic (massive) state. Tungsten 
having been shown to behave chemically quite differently 
according as it is in the fused or reguline condition, or in 
the stute of powder—notably in the greater indifference 
to acids shown by the fused form—it appears probable that 
the metal will make a more favourable showing when it 15 
obtainable in the drawn condition, which has already been 
shown to be realisable, by previously alloying with nickel. 


SUMMARY OF RESULTs. 


It is here shown that the metal tungsten, like aluminium 
and tantalum, behaves asa valve electrode in a large niet 
ot electrolytes, those which have been tried being for the 
most part of high conductivity and less adapted to the 
securing merely of high critical voltages. The eritical 
voltages in the strong acids are as a rule higher with tungsten 
than with aluminium, but not so high as with tantalum. 

The sensitiveness to heating is not at all pronounced. 
The sensitiveness to cutting off of the current appears, on 
the other hand, to be very great indeed. The great activity 
and considerable concentration of the electrolyte used 
must, however, be borne in mind. 

The author's thanks are due to Mr. S. Skinner, M.A., for 
placing the laboratories of the South Western Polvtechur 
Institute at his disposal for the later experiments. 


UNDERGROUND WIRELESS STATION. 


The latest innovation in wireless telegraphy is the construction 
of an underground station in Paris. It is being installed in tke 
Champ de Mars, and will probably be open for use next month. 
The station will be fitted up on the latest approved lines. and 
comprise a machine room, a transmitting pole, and accomo- 
dation for the officials. Electricity will provide both light and 
energy. By the introduction of a 100 h.p. engine it is hoped 
that messages miy be exchanged with placesabout 5,000 miles 
distant. With the use of a 10 h.p. engine the maximum of radio- 
telegraphy in the past has been 3,125 miles. The result of the 
experiment will be awaited with much interest. 


— ТЕСЕ — 


The London County Council electric trams have started 
running over Blackfriars Bridge. The opening ceremony brought 
together a distinguished company, and the first car was driven 
over the bridge by the Lord Mayor of London (Sir G. Wyatt 
Truscott). The bridge has now a width of 105 ft. between the 
parapets. The work of widening was completed some monti: 
in advance of the contract time. To quote Sir Melvill Beachcroft 
(Chairman of the London County Council), the opening of the 
bridge for the tramways will relieve the congestion of traffic in 
Blackfriars-road, and add another invaluable link between the 
Council's northern and southern tramways. 


„Sammlung Elektrotechn, Vorträge, 9, p. 76, 1906. 


- NEW CATALOGUES. 


Mr. James Hendry, of Bridgeton, Glasgow, has issued a new 
illustrated catalogue giving particulars relative to the manu- 
facture of Hendry's Patent Laminated Leather Belting. 


Messrs. W. F. Dixon & Co., Manchester, have brought out 
a new circular of their specialities in both Buffalo-raw-hide and 
water-proof paper-gears, together with a list of names and 
addresses of the agents they have appointed. 


Copies of the Decimal Equivalents, Millimetre Equivalents, 
and Centigrade and Fahrenheit Comparisons appearing in Mr. 
S. N. Brayshaw's (Mulberry-street, Hulme, Manchester, S.W.) 
catalogues have been in such demand that he has had a large 
quantity mounted on cards, varnished and strung for hanging 
up. They are very neatly got up, and we understand that he 
will supply, free of charge, copies or sets to anyone who would 
find them useful for either shop, office or drawing office use. 


Messrs. A. P. Lundberg & Sons have issued a new price list 
for switches with central ‘off " position, utilising the“ Duplex“ 
switch movement (for surface, flush and suspension work). 


The Adnil Electric Co., Ltd. (Artillery Lane, Bishopsgate- 
street Without, London, Е.С.) have brought out an illustrated 
price list of bayonet. cap lampholdera, Edison screw lampholders, 
magnetic lampholders, hand lamps, watertight fittings, etc. 


The Fuller & Johnson Manufacturing Co., Farm Pump Engine 
Department, Madison, Wis., U.S.A., have issued an illustrated 
price list dealing with their diaphragm bilge pump outfits. 


Messrs. Vickers, Sons & Maxim, Ltd., have issued an illus- 
trated pamphlet, which deals with the operations connected 
with the use of the Vickers One Lock Adjustable Reamer, 
as adopted at their Erith Works. 


The Union Electric Co., Ltd. (Park-street, Southwark, London, 
S.E.) are issuing a brochure illustrating a few high and low 
tension switchboards which have been recently constructed in 
their London works. These have been supplied to the order 
of municipal undertakings, mining companies, and various large 
power users. They claim that their switchboards are the desired 
union of Safety for the operator and the machines controlled, 
simplicity in design and arrangement of connections, and 
reliability under severe working conditions." 


A revised catalogue of the Kalkos Tinned Tube Wiring 
System has been brought out by the Sun Electrical Co., Ltd. 
(118-120, Charing Cross Road, London, W.C.). The list includes 
a very large number of fittings and appliances calculated to 
render the system, if possible, more complete and wider in its 
applications than in the past. In many instances considerable 
reductions will be noticed in the prices of both tube and fittings. 
Apart from low cost, ease of erection, etc., the paramount 
advantage claimed for the Kalkos " Tubes is the total absence 
of condensation. The Tubes being non-oxydisable, wires can, 
if required, be withdrawn after being in position many years. 


Erith's Engineering Co., Ltd. (70, Gracechurch-street, London) 
have brought out a pamphlet illustrating the advantages of 
their patent system ot automatic response of both fuel and air 
to the varying demands on the boilers for steam. The system 
is applied to Erith's grateless stokers on Lancashire, water- 
tube and all other kinds of boilers, giving, it is claimed, 
identically perfect combustion with practically all fuels. 


Mr. Chas. W. Richardson, Worsley-road, Patricroft, near 
Manchester, has issued a price list dealing with the “ Richard- 
son " Series Adaptor for placing metallic and other high 
efficiency lamps in series, any distance apart, in any position, 
on existing circuits, without re-wiring of currents, electroliers 
or fittings. "The list also gives quotations for accessories for the 


series adaptor. 


From Messrs. Bruce Peebles & Co., Ltd., Edinburgh, we have 
received a pamphlet describing the Peebles’ Motor Converters 
(La Cour Patents), a type of machine which has come very much 
to the front within the last few years. The contents include a 
comparison of motor converters with rotaries and motor gene- 
rators, as well as a list of some of the more important installa- 
tions where the Peebles’ motor converters are in constant usc. 


The Witton-Kramer Electric Tool & Hoist Co., Witton, are 
publishing leaflets describing their specialities, including flexible 
shafting, electric winches (in all sizes from 1 h.p. to 50 h. p.), 
etc. They are also designing a complete line of electro-lifting 
magnets. 


Messrs. Baxendale & Co. (Electrical Department), Miller-street, 
Manchester, have issued a revised catalogue of electric bells, 
indicators, pushes, wires, batteries, speaking tubes, lightning 
conductors, medical batteries, ete. The list is profusely illus- 
trated, and extends over 76 pages. Special quotations may be 
obtained for quantities. 


Messrs. Veritys Ltd., of London, Birmingham, etc., have 
issued an attractive little pamphlet about the Aston Elec- 
tric Radiators. ‘These radiators are claimed to be the most 
convenient, cleanly, and healthful method of heating. Special 
care has been taken to ensure perfect insulation in all“ Aston“ 
radiators. A radiator of either the luminous or non-luminous 
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type, consuming one unit, is calculated to be sufficient for a 
room 12 ft. sy. and usual height. Several fresh designs are 
given in the pamphlet, including the new pattern non-luminous 
radiator, as used on British battleships and cruisers. 


Messrs. William Geipel & Co. have sent us a copy of theiT 
price list of Okonite and Insulating Tapes. The Okonite ‘Tape 
is designed to take the place of the ordinary Para rubber strip, 
and is offered at a much reduced price. 


— 


BOOK REVIEWS. 


“ Examination Questions in Electrical Engineering, set by the 
City and Guilds Institute, 1900-1908." By a Certnicated Teacher. 
Published by J. Rentell & Co., Ltd., at 1s. nett. The publication 
of this little book is the result of a request made to the Editor 
of our contemporary Electricity to supply copies of examination 
questions set by the recognised examining body on electrical 
engineering in this country. Answers are given to all the ques- 
tions involving calculations, and a sample lot of descriptive 
answers are also included to show students how to set about their 
work in the examination room. They are, of course, more com- 
plete than any student would expect to make them, but are all 
the better for that, because information is given which is perhaps 
not so well stated in text books. The ELECTRICAL ENGINEER 
тлу be permitted to know something of the value of publishing 
questions and answers. Technical information given in that way 
is much appreciated by young electrical engineers and students, 
and we predict а large sale for the book. —E. К. S. 

“ Engineering Units of Measurement, with Symbols and 
Abbreviations: British and Metric Equivalents." By J. Ramsay, 
A. M. Inst. C. E. Published by John Smith & Son, Glasgow. 
(Simpkin, Marshall, Hamilton Kent & Co., Ltd.), at 1s. nett. 
The compiler of this pamphlet is a mechanical engineer, and so 
he has put it together from the point of view of what would be 
required by his own students. It is, however, such an excellent 
idea to get such information into a compact form, that it is a 
pity Mr. Ramsay did not collaborate with an electrical engineer 
во as to extend its usefulness. There is some information on 
electrical units, and the mechanical and heat units and their 
relations are of almost as much interest to electrical as to 
mechanical engineers. The edition will no doubt be quickly sold, 
and then the compiler and publisher might well consider the 
question of extending it to cover all the information, symbols, 
units, etc., likely to be useful to electrical students and engineers. 
—E. К. 8. 

Transactions of the North-East Coast Institution of En- 
gineers and Shipbuilders ” (London and Newcastic-on-Tyne : 
Andrew Reid & Co., Ltd.). This part, No. 9, completes the 
volume. The contents include papers on The Electrical Equip- 
ment of Cranes (Mr. J. Brentnall Duckitt), ** The Adaptation 
of Steam Turbines for the Propulsion of Vessels at Moderate 
Speeds " (Mr. Yasuzo Wadagaki). 

“ Rules and List of Members of the Iron and Steel Institute." 
Corrected to July 28. (London: Offices of the Institute. Price 
Is.). 

BOOKS RECEIVED. 

“ Continuous Current Dynamos and Motors,” by W. R. 
Kelsey, B.Sc., A. M. I. E. E., 2nd edition (re-written). Price 
78. 6d. net. London: The Technical Publishing Co., Ltd. 
" Chats on Electricity," by F. Broadbent, M. I. E. E. Price 
38. 6d. net. London: T. Warner Laurie. 


PERSONAL. 


Mr. William Murray. of the firm of Williamson Murray & Co. 
has been elected a director of the Edison & Swan United Electric 
Light Co., Ltd. 

Mr. J. Mordey Lambe, Borough Electrical Engineer, East 
London (South Africa), has resigned. He was formerly Borough 
Electrical Engineer at Kimberley, and also in the service of 
the Rand Central Electric Works, Ltd. 

Mr. T. Mather has been appointed Professor of Electrical 
Engineering at the City and Guilds Central Technical College, 
Exhibition-road, London, S.W., with Mr. G. W. O. Howe, 
Wh. Sch., M.Sc., as Assistant Professor. Mr. Howe was for 
several years with Messrs. Siemens Bros. & Co., and also with 
Messrs. Siemens & Halske, of Charlottenburg. 

Mr. J. Hampden Wall, General Manager of the Port and 
City of Buenos Aires Tramway Co., has left for London on a 
business visit. 

Mr. D'Abbadie D'Arrant, General Manager of the Cordoba 
Light and Power Co., is coming to Europe this month. 

Mr. H. B. Saxby has been appointed Electrical Engineer and 
sent out in that capacity by the London Board of the Bombay, 
Baroda and Central India Railway Co. under a five years’ 
agreement on a salary of Rs. 600—800 per mensem. 

Mr. John B. McRae, consulting engineer, of Ottawa, has 
been engaged by the town of Renfrew, Ont., to make a report 
on the advisability of installing a plant for the development 
of the water power recently purchased by the municipality. 

Mr. Bowen, Llandilo, has been appointed by the Llandilo 
Council to the vacant post of Electrical Engineer. He received 
11 votes. 
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HYDRO-ELECTRICS IN NYASSA-LAND. 


One of the selected papers printed by the Institution of 
Civil Engineers, is an interesting account by Mr. A. 5. 
Chalmers, Assoc. M.lust.C. E., of a hydro- electric installation 
which he put up on the Shiré River in Nyassa-land. The 
Shiré is now only intermittently navigable, railway con- 
struction 18 making slow progress, and transport by native 
carriers is expensive, Minerals are plentiful, chiefly hema- 
tite and magnetite, with occasional seams of coal, but the 
country’s development seems to he mainly in agriculture, 
One or two small townships have sprung up, as Blantyre 
and Zomba, the engineering needs of these being supplied 
chiefly by a small electric-lighting plant driven by a Pelton 
wheel, which has not proved very reliable. At Livingstonia, 
at the north end of Lake Nvassa, there is a considerable 
white population, mostly engaged in the education and 
the industrial training of natives, and there has arisen a 
need for the emplovment of a considerable quantity of 
machinery for woodworking, printing and milling, to take 
the place of what, though cheap, is not very efficient 

native labour. Oil-engines with petroleum at 78. per 
gallon were out of the question, and the installation of a 
steam-plant would have necessitated the introduction. of 
an unwieldy boiler. As water-power was available, it was 
decided to lav down turbines; and to have them of such 
simple construction that skilled native labour could be 
requisitioned to superintend the installation when once it 

was erected. The main points which had to be considered 
were, first, that at times both lighting and power would 
be re 'quired simultaneously; and secondly, that the centre 
of distribution would be 23 miles from the supply-station. 
As to the first point, storage-batteries for equalising the 
load were unsuitable, being too expensive, so it was decided 
to generate the power as required, The choice lay between 
a three-phase high-tension system and a continuous- 
current supply. The cost of overhead lines precluding 
the latter, the installation of three-phase units generating 
current at a pressure of 2,000 volts was decided upon. 
There was a supply of water, said to be 30 cubic ft. per sec., 
with an available fall of more than 100 ft. It was under 
these that in 1901 Mr. Chalmers undertook the design and 
erection of the plant. It consisted of the following: two 
30 h.p. reaction turbines and generators; one high-tension 
motor of 25 b.h.p.; six step-down transformers with 
outputs ranging from ¢ to 17 kilovolt-amperes; low 
tension motors, two of 10 h.p., one of 5 h.p., and one of 
2} h.p.; and five hundred 16 c.p. glow-lamps. The plant 
was of Swiss manufacture. 

Erecting the plant in such a remote place proved to be 
more difficult than was anticipated. There were two 
porterages of 50 and 70 miles respectively on the route, 
and a timber-pile jetty 700 ft. long had to be constructed 
out into the lake to effect a safe landing of the machinery. 
The site lay 2,500 ft. above lake-level, and after several 
unsuccessful efforts to sledge the machinery up the hillside 
the attempt was abandoned, and the construction of a 
road 11 miles long was begun. The road occupied the greater 
part of two years in construction, and cost over £1,000. 
Directly the road was through the machinery was brought 
up in ox-wagons. Owing to repeated outbreaks of dysentery 
in the settlement from contamination of the water-supplv, 
all work in connection with the electrical installation was 
stopped until a new supplv could be brought from the 
hills. This involved the laving of 8 miles of steel pipes, 
from 4 in. to 1 in. in diameter. In 1904, a start was made 
with the electrical scheme. A dam was formed across the 
stream bv two rows of piles 4 ft. apart and a filling of clay 
puddle; the face was battered with 9 in. courses of sharp 
gravel, sand and clay to a height of 12 ft. The water, 
which actually amounted to only 9 cubic ft. per sec. in 
the dry season, was led in a brick lade for 400 vards to a 
settling- pond of 10,000 cubic ft. capacity, and thence by 
a 14 in. pipe 490 ft. long to the turbines, The hy draulie 
plant consists of two 30 h. p. inward-flow reaction turbines 
with horizontal axes, running at a speed of 1,000 revolu- 
tions per min. 

As to the electrical plant, there are two 23-5 kilowatt 
generators supplying current at a pressure of 2,000 volts. 
The generators are of the usual tvpe with rotary magnets 
and direct-coupled exciters. The windings are delta- 
connected, as the voltage-reaction produced by uneven 
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loading of the phases is much smaller for this than for the 
star connection, unless the increased expense of a fourth 
neutral wire is incurred, A voltage-variation of 10° up or 
down is obtainable through a resistance, but owing to the 
reliability of the governor this is very seldom altered. The 
installation of equal umts has resulted in a considerable 
saving in spares, besides facilitating the running of the 
two machines in parallel. The switch-hoard consists of 
three panels, one for each machine, the current being 
combined for distribution on the third. The connections 
are behind the metal framework and so out of reach of 
the native operators, The machine-panels each carrv a low- 
tension. voltmeter connected through à three-point switch 
to a potential transformer, There is also an ammeter, a 
phase-lamp, and a three-pole high-tension switch. These 
are fixed on the third panel, one high-tension voltmeter 
With a six-point switch, three ammeters and a three-pote 
high tension switch. 

Concerning the overhead lines, these consist of three 
No. 8 S. W. G. hard-drawn copper wires, which were carried 
on Buller steel poles 14 ft. above the ground. Horn-tvpe 
arresters at both ends and middle protect. the high-tension 
lines from lighting, and the secondary lines, where over- 
head, are protected by low-tension arresters of the zinc- 
plate spare-gap type. The scheme of distribution is arranged 
in sections as under: Section 1 at a distance of 100 vards 
from the power-house: One 25 h.p. high-tension motor, 
driving a sawmill and a plastic brick-mak:ng plant. Section 
2, at 1} mile: One three-phase step-down transformer 
(oil-cooled) 10 k.v.a., with a star-connected secondary at 
190 volts pressure, driving a 10 h.p. motor for a flour-mill 
and a threshing-mill. A pressure of 110 volts for lighting 
is obtained between a fourth neutral wire and. phase 3. 
Section 3 at 2} miles: One single-phase 7 Куа. 
transformer on phase 1, for lighting only. Section 
4 at 21 miles: One 17 k.v.a. three-phios* trans- 
former, star-connected, to feed three motors at 190 volts. 
The motors are of 10, 5 and 23 h.p., being used for wood- 
working, engineering “and printing shops respectively 
Section 5: One single-phase transformer of 7 k... for 
lighting only, on phase 2, secondary 115 volts. Section 9 
at 3 miles: One single-phase transformer of 4 k.v.a. \ot 
lighting only, on phase 1, secondary 115 volts. Section 7 
at 3} miles: One 7 k.v.a. transformer, the same as en 
section 5 and on phase 2. Section 8 at 33 miles: One 
7 k.v.a. transformer, the same as last, but on phase 3. 
The only trouble experienced with the plant was in con- 


nection with the thrust-bearings on the turbines. These 
had now been replaced by experimental bearings ; one 1 


a Hoffmann double-thrust ball-bearing ; the other, designed 
bv Mr. Chalmers, is a hydrostatic bearing, which auto- 
matically adjusted itself to the working-pressure. A pipe 
was brought to the rear of the bearing direct from the man 
14 in. pipe, and the pressure of the water thus comes on to 
the diaphragm fixed to the shaft. If the pressure should 
tend to be too great for the thrust, the shaft travels end- 
wise to a small extent and so produces a greater opening 
to exhaust and establishes equilibrium. This bearing. if 
rather cumbrous on such a small plant, should be very 
effective on plants working under a much higher fall. For 
two vears the plant had been in operation on an average 
of 120 hours a week and without a single stoppage fur 
repairs. 


A BIG MEXICAN PROJECT. 


Mr. G. L. Nies. of New York, the financial representative of 
the Nazas River Power Co., of Torreon, Mexico, authorises the 
statement that the company will spend $10,000,000 in the 
construction of hydro-electrie plant and the building of trans- 
mission lines. Mr. J. A. Spofford, of New York, is president 
of the company; Mr. L. H. Hacker, vice-president and general 
manager, and Mr. С. А. Bobst, secretary. The plant wail be 
k cated in the Fernandez canyon, 125 km. above the city of 
Torreon. "The Nazas River flows through this cahyon, and the 
initial water-power will be obtained by buildinz a high dam 
a ross the narrow gorge. The capacity of the power plant will 
b: 20,000 h.p. which can be increased as the demand may 
require. ‘Transmission lines will run to the cities of Torreon. 
Gomez Palacio, Lerdo, San Pedro, Mapimi, Durango, Velardena. 
and elsewhere, and the power will be used in mining operation: 
and industrial plants. The installation is to be completed by 
January, 1911. 
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Engineering which may be interesting to our readers. 


Inventors are informed that any account of their inventions 
submitted to us will receive our best consideration. 


Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 


TO ADVERTISERS. 


Advertisements should be addressed to the Manager, 149, 
Fleet Street, E.C., and should reach him by the 
first post on Wednesday. SPECIAL TERMS for a series 
can be arranged on application. 


SITUATIONS WANTED will be charged at three words 
for One Penny (prepaid and net), with a minimum 
charge of Sixpence. 


TO SUBSCRIBERS. 


THE ELECTRICAL ENGINEER can be had by order from 
any Newsagent in Town or Country, and at the various 
Railway Stations: or it can, if preferred, be supplied 
direct from the Office on the following terms : 


3 months. 6 months. 12 months. 

United Kingdom .. 38. 3d. .. бв. 6d. 13s. Od. 
Other Places .. 5s. Od. .. 10s. 6d. 21s. Od. 
(Post Free, Payable in Advance.) / 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
“Tae ELECTRICAL ENGINEER,” LIMITED, 149, Feet 
Street, London, and be crossed. 


Bound volumes of THE ELECTRICAL ENGINEER, containing 
half-year’s copies, bound in Dark-Blue Cloth, Gold 
Lettered, price 8з 6d. New Volume, January to June, 
1909, is now ready. 
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THE PARIS SCHEME. 


Accustomed as the French are to the utilisation 
of their great rivers for the generation of electricity, 
the proposal to supply electric power to Paris all 
the way from the higher reaches of the Rhone, 
on the Swiss frontier, is causing an unusual stir. 
It is a scheme well calculated to arouse the enthu- 
siasm of Parisians who are somewhat jealous of 
the facilities епіоуеа by several of the important 
and even minor provincial cities. The generation 
station will be situated over 250 miles awav from 
the capital. This station will be equipped with 
26 horizontal turbines, coupled, cach pair generating 
14.500 h.p. While the hydraulic part of the scheme 
has been settled, the electrical side is still under 
discussion. There is a strong bias in favour of the 
Thury direct current system, with a pressure of 
200,000 volts, and cables carried mostly under- 
ground. The Thury system has certainly given 
excellent results in France and elsewhere on the 
Continent, but in this connection it would be 
decidedly costly. On the score of economy, 
as well as efficiency, the three-phase system, with 
a pressure of 120,000 volts, but also generating 
about 200,000 h.p., is now receiving more support. 
In this case, too, underground cables would be 
adopted when private land was traversed, but over- 
head wires will be the general rule. It is proposed 
to run either four or six independent lines, giving 
respectively 12 and 18 cables. Tuis is with the 
idea of lessening the risk of breakdown. The steel 
towers for supporting the cables will be of con- 
siderable height and placed at about 500 ft. apart. 
The scheme would present many engineering 
difficulties, though none of them insuperable, or, 
indeed, more notable than those encountered on many 
high-pressure systems, not only in the United States, 
but in Italy and Switzerland; but the distance 1s 
certainly a great one for the conveyance of 50 large 
a horse-power. It 1s considered that Paris itself 


can take up all the power at present in contempla- 
tion, but this could be easily increased, and it is 
even proposed to serve other towns on the way. 
One possibility is that by means of trausformer 
sub-stations power may be supplied for the elec- 
trification of existing or new vicinal narrow gauge 
mountain railways. This would prove an immense 
boon, as along the line traversed many villages, 
and even small towns, are practically isolated 
during the hard winter months. But for the 
moment such side issues are not being discussed 
with any sense of liveliness, for the Parisians are 
anxious to secure as much power for themselves 
as possible. The feeling is that such a supply 
would be the means of enormously cheapening the 
price of current, though it is difficult to give a very 
close estimate of the capital cost, so varied are the 
engineering problems that have to be faced. Cheap 
electricity would undoubtedly be widely appreciated 
by all classes in the French capital, where small 
workshops and home industries of all sorts are so 
numerous. Much of the hand and pedal labour 
now devolving upon seamstresses, jewellers, makers 
of tovs, and so on, would be replaced by motors 
if only current was cheap enough. Although the 
scheme has long been under discussion, there are 
high hopes that the undertaking may soon be 
commenced. 


CORRESPONDENCE. 


“One man's word is no man's word, 
Justice needs that both be heard.” 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
e Tug EDITOR, 149, Fleet Street, London, K. C.“ Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


THE INSTITUTE OF MINING ELECTRICAL ENGINEERS. 


Nir,—The speed with which the Institute of Mining 
Electrical Engineers has caught on “ gives one to think.” 
Amongst other things, 1t shows cle апу that a great many 
members of the profession consider the Institute of Elec- 
trical Engineers does not quite fill the bill so far as their 
personal interests are concerned. Electrical engineering is 
becoming so wide that every now and then a bit wil] be 


broken off, as it were, from the parent society. The 
Faraday Society has for some vears taken care of the 
electric, chemical and metallurgical branches; fraction, 


also, has its own association, and now mining is breaking 
away. 

All this has a weakening effect on the parent Institution, 
but it is inevitable, and the more so because the Institu- 
tion of Electrical Engineers has shown by its masterly 
inactivity that it doesn’t care to interfere in. trade and 
professional matters in the way that the Tramway 
Association has done, and as the Mining Electrical. En- 
gineers will probably do. 

The Institution of Electrical Engineers has hitherto 
been so anxious to be dignified and not dabble in mere 
trade and the filthv lucre part of the business, that it has 
missed chances of improving the status of the electrical 
engineer. This is shown bv the off-hand way in which 
Parliament has dealt with the electric lighting Acts and 
the many power and tramway propositions which have 
come before it. 

When new legislation is required. in Germany, what 
corresponds to our Institution in. that country decides 
definitely on a certain course. A series of resolutions are 
then laid before the Minister, and he brings them before 
Parliament as the expression of opinion. of the electrical 
engineering profession. The engimeer— and. particularly 
the electrical engineer—ranks higher than the politician 
and the barrister in. Germany. 
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The new Mining Electrical Institute will soon have 
something more to do than merely to rend and discuss 
papers, because a deliberate attempt is likely to be made 
by the Trades Unions to reduce the use of electricity 
in mines. The Durham Mines Association, for example. 
has seriously discussed a resolution that all electrical 
machinery and cables should be removed from mines, 
and about two „ears ago a similar attempt was made to 
discredit electric power in New South Wales collieries. 

The new Institute should have an important effect on 
the profession generally in that it will give groups of 
young engineers in a dozen different parts of the country 
a controlling interest in the profession. This responsi- 
bility will beget confidence, and а large number of what 
тау be called the non-commissioned officers of engineering 
will be in training for commissional rank when the oppor- 
tunity offers. 

There are great possibilities before the [Institute in the 
direction of establishing branches in other parts of the 
world. In metal mining especially, the electrical engineers 
position will grow in importance each vear as electric 
chemical and electne smelting processes come more into 
vogue. The ideal mine management of the future will 
be dual. There will be the mining expert who looks after 
the surveving, geology and chemistry, and the engineer 
who has charge of all the machinery, which must of neces- 
sit x be largely electrical, and the electro-chemical aud 
smelting processes, ete. In a few more years the жол! 
horse-power idiot, whose ideal of a mine pump is a “dot 
and carry one thing” with spear rods, will have dis- 
appeared, and he will not be regretted by 

Yours, ete., 
E. Кивсвх Scorr, 
Burnt Ash-lane, 
Kent, Sept. 10, 1909. 


Vale House, 
Bromley, 


ELECTRICITY IN MINES. 

Mir--[ am gratified to learn that as a result of the 
inquiry into the accident at West Stanley, a select com- 
mittee is to be appointed to revise the regulations per- 
taining to the use of electricity in mines. 

Ах the standing Acts relating to this branch of electneal 
work were framed in 1903, it is of considerable importance 
to manufacturers and colliery: owners that these rules 
should be revised and. brought thoroughly up-to-date. 

The tone of the report issued bv the experts who in- 
vestigated the cause of the above explosion points cou 
clusively to electricity. being the cause of the accident. 

This, coupled with the proposal laid before the Durham 
Miners’ Association, cannot fail to reflect on the manu 
facturers of electrical plant, and it is a regrettable fact 
that as vet the Home Office and the colliery owners in 
this country have not been of the assistance and guidance 
to the manufacturers that they should and could have 
been, 

In spite of what тау be said to the contrary. there 
are several points in the design and construction of elec- 
trical mining plant which are still in an unsatisfactory 
state. 

Many of these defects are sufficiently well known to 
the majority of engineers to obviate any necessity. of 
enumeration here, 

It is the duty of the Home Office to be of assistance 
to the manufacturer in investigating these problems, and 
it would be of considerable assistance indeed if the Home 
Office would conduct a series of more prolonged and 
extensive experiments than hitherto at their test galleries 
at Woolwich, thereafter publishing their results for the 
manufacturers’ guidance, or at least for consideration. 

The colhery owners themselves as а body have not 
shown any marked desire in the past to be of assistance 
in the elucidation of these questions, to them of vital im- 
portance. 

It would be well if the British owners would consider 
what has been done in Germany by colherv owners there. 

The German owners in 1904 co-operated with several 
leading electrical firms in Germany, and without financial 
assistance from the Government conducted a series of 
valuable experiments to investigate the existing defects 
in electrical mining plant and “to endeavour to devise 
methods of removing them. 
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The results of these experiments, as applying to the 
ventilation of partially enclosed motors—to select one 
detail—were very valuable and of considerable assistance 
to the manufacturers. 

It would certamly be advantageous and thoroughly in 
the best interests of British colliery owners to follow the 
example shown by our German cousins. The proposal 
laid before the Durham miners’ Association is quite pre- 
mature, and is to be regretted. 

I am, dear sir, 
Yours sincerely, 
W. K. Burke, S. I. Mech. E. 
[This subject is dealt with in an Editorial“ Note."] 


ELECTRICITY IN THE HOME. 


In the course of a valuable article on the benefits to be derived 
both by central stations and the general public from the develop- 
ment of electric heating devices, Mr. H. W. Hillman writes as 
follows in the New York Electrical World :—. 

Without considering most, carefully the development and 
extension of electric heating devices, many may fail to realise the 
important relation of this particular class of development to 
other branches of the industry. In the erection of a new home 
the owner does not now consider whether it will be lighted by 
electricity or gas, but the question is how many of the convenient 
outlets and extra receptacles does he require to have a modern 
house. 'lThe miscellaneous electric heating devices have been so 
extensively introduced that there has been a marked increase in 
the manufacture and sale of sockets, receptacles, wire, knobs, 
cleats and other interior wiring devices. The manufacturer has 
not only gained in this respect, but the wonderful extension of 
the electric flat iron has been no small factor in promoting the 
continual demand for steam turbines and increased generator 
capacity. More and more the equipment of central stations will 
be taxed by the speedy introduction of the electric flat iron, and 
the eleetric manufacturer benefits by the sale of the apparatus. 
He will still further be benefited, and to a large degree, when the 
electric light and transmission companies take advantage of the 
sale of energy for many industrial purposes other than motors and 
lamps. 

After the manufacturer, the lighting and power companies 
will be benetited from the development and introduction of 
electric heating devices. A display window and exhibition-room 
never cease to attract the attention of the people. There is a 
novelty about electric devices aside from their convenience 
which people enjoy. and they do not fail to show their apprecia- 
tion. Therefore, the lighting and power companies are forcibly 
and valuably advertised in this manner. "l'he income to the 
central station is gradually increasing to a substantial sum, and 
as every central station manager is searching for ways and means 
of increasing the earnings, the benefit in this respect from the 
heating branch of the industry is decidedly welcome. 

A few years ago no engineer or central station manager antici- 
pated that a substantial income would be secured from the 
introduction of flat irons, yet to-day it is an established fact that 
the income is substantial, and the business is permanent and 
profitable. Recently, through the aggressiveness and activity of 
the manufacturers and engineers, the electric toaster has been 
produced, which is so simple as to attract unusual attention. Its 
initial cost is low, and it is considered exceedingly durable and 
practically indestructible. If station managers will now stop to 
consider what an excellent income-earner this device promises 
to be, the toaster will be installed in every home where the flat 
iron is now used. A central station company recently claimed 
that 75°, of ita residence customers are using electric flat irons 
and within six months every house wired will own and use an 
iron. The same situation can be brought about with the toaster, 
and the central station will benefit thereby. 

Admitting that the manufacturers and central station com- 
panies profit by the extension of electric heating devices, what 
about the public ? Can it be shown that all three parties in- 
terested are benefited ? Surely, the publie has shared in the 
benefits to the fullest extent. It wants convenient devices for the 
home, and appreciates improvements which will save money. 
The wonderful development of the electric coffee percolator is 
interesting to relate. Only a few years ago it required I2 to 15 
min. for the device to percolate. One of the first improvements 
in the design decreased. the time required to about 8 to 10 min. 
A new idea was again presented, and 4 to 5 min. was the result 
of that improvement. Now coffee percolators are being produced 
which will percolate in 50 sec. The public always benefits when 
& saving in time is effected, and experience has given it confidence 
in electric heating devices. As a consequence, such devices will 
be more quickly and broadly extended than in the past. 

The flat irons, toasters and percolators are emblems of engi- 
neering activity and advancement, for which much credit is due, 
and this credit belongs to the electric heating engineers. The 
publie believes in convenient electric devices. In the development 
and extension of electric heating devices the benefits are not 
confined to a particular class of people. On the contrary, all 
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classes аге benefited. The servant girl who irons out on the piazza 
where it is cool and pleasant work appreciates the electric iron. 
She tells her friend, who is still using the old method, and time 
and experience show that servants are now demanding these 
benefits. The heating branch of the electrical industry is destined 
to grow to enormous proportions because so many of the miscel- 
laneous devices have been made durable as well as convenient 
and are sold at popular prices. Àt no distant date electric cooking 
and baking outfits will be ready for greater extension and more 
aggressive attention by all interested. | 

Why should not the future look bright for electric cooking 
and baking ? Opponents have said that electric stoves are slow 
and inefficient. Let them now investigate the new heating units 
which are so vastly superior to the past development as to call 
forth the heartiest congratulations among the electric heating 
engineers associated with the art. Electric stove lids consuming 
only 400 watts or 500 watts, and reaching a satisfactory heat in 
17 sec., represent an advance in the art of heating that will cause 
the most conservative engineers to admire the progress which is 
really being made. Notwithstanding that the new unit is highly 
efficient and wonderfully rapid, it is said to be remarkably 
durable. The most exhaustive tests have failed to show that the 
unit is not durable. 

A recent visit to the heating department of one of the largest 
manufacturers has made the writer more enthusiastic than ever 
on the subject of electric heating devices. Ample evidence is 
offered to show that the development and extension of this art 
has been of great benefit to the manufacturers, to the central 
stations and to the people in general. 


CONTRACTORS AND MUNICIPALITY. 
ABERDEEN CORPORATION INTERDICTED. 


In the Aberdeen Sheriff Court a petition for interdict was 
presented at the instance of the Electrical Contractors’ Associa- 
tion of Great Britain, against the Lord Provost, Magistrates, 
and Town Council of Aberdeen. Mr. Alfred E. Milne, solicitor, 
appeared for the pursuers. 

The complaint of the pursuers is as follows: That the 
defenders have contravened and are contravening Section 25 
of the Aberdeen Corporation Electricity Act, 1907, in respect 
that they have laid and are laying electric cables from the 
electrie meters in the lodge at the City Hospital, Urquhart- 
road, Aberdeen, to the several buildings in connection with 
the hospital, all within the grounds of the hospital, and have 
erected, wired, and fitted, and are erecting, wiring, and fitting, 
electric lamps also within the grounds of the hospital. 

The provisions in the Act founded on are :— 

„The Corporation may provide, let for hire, and fix, set up, 
alter, repair, and remove, but shall not manufacture lamps, 
meters, electric lines, fuses, switches, fittings, lamp-holders, 
motors, and other apparatus, and things for lighting and motive 
power, and for all other purposes, for which electric energy 
can or may be used, or which may otherwise be necessary or 
proper for the supply, distribution, consumption, or use of 
electrical energy, and may provide all materials and do all 
works necessary or proper in that behalf, and may require and 
take such remuneration in money or such rents and charges 
for, and make such terms and conditions with respect to the 
letting, fixing, setting up, altering, repairing, or removing of 
such lamps, meters, electric lines, fuses, switches, fittings, 
lamp-holders, motors, and other apparatus and things as afore- 
said. 

* Provided as follows:—(a) 't shall not be lawful for the 
Corporation to expend money (except through a contractor) 
upon the provision of the labour and materials required for the 
wiring for and fixing of electric light, fittings upon the premises 
of their consumers, or prospective consumers, or upon the pro- 
vision of lamps, fuses, switches, fittings," lamp-holders, and 
other apparatus and things for light purposes, but nothing in 
this sub-section shall prevent the Corporation completing the 
service line between their supply mains and their own apparatus 
upon the premises of any such consumer.“ 

Sheriff Begg ordered intimation of the petition to be made 
to the defenders, and notice of appearance must be lodged 
within five days. 


TRADE WITH MEXICO. 


Shippers to Mexico will be interested to learn that the dis- 
ability of not being able to consign on through bill of lading to 
interior points in the Republic has been removed, and these 
documents can now be obtained from all the Steamship Com- 
panies serving Mexican porte. Information regarding this and 
other matters relating to Mexico will be gladly given on applica- 
tion to Mr. E. J. Bray, the General European Agent of the 
National Railways of Mexico, at Dashwood House, 9, New Broad- 
street, London, E.C. This office has been specially inaugurated 
by the Government lines to protect their interests in Europe, and 
with the further object of putting at the disposal of shippers and 
all who are interested in Mexico information concerning the 


country. 


(ARC LAMPS. 
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Bell Transformer. 


TRANSFORMERS. 
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Automatic Switch for Saving No-load Losses. 


FOSTER ENG. CO., LTD, 


WIMBLEDON, S. W. 


PROMOTION OF ELECTRICAL ENTERPRIS ES. 


The United States Consul at Brunswick (Mr. T. J. Albert) 
gi ves some interesting particulars of the German-French com- 
bination of financiers which has been formed for the purpose 
of promoting electrical enterprises in Turkey and the East. 
Certain Swiss and Belgian bankers have joined the combine. 
To the German group belong the Kontinentale Gesellschaft für 
Elektrische Unternehmungen (the Continental Company {ог 
Electrical Enterprises). This company, together with the 
Kommerz and Disconto BanR and the banking firm of M. M. 
Warburg & Co., of Hamburg, has hitherto controlled the street 
railway company of Constantinople. Other German companies 
interested are the Electrical Light and Power Plant Furnishing 
Co. (Elektrische Light and Kraftanlagen Akt. Ges.) and other 
firms standing in close relation to the Siemens-Schuckert group. 
The group of the General Electric Co. (Allgemeine Elektrizitäts- 
Gesellschaft) and the Bank for Electrical Enterprises at Zurich 
have also joined the combination. The French group consists 
of the Société Générale of Paris, the Banque de Paris et des 
Pays Bas, the Banque Ottomane, and the firm of A. Spitzer & 
Co., of Paris, also the tirm of Josse Allard, of Brussels. The new 
combination intends, through the Swiss Kreditanstalt, to form 
a trust company at Zurich. As a beginning, the shares or stock 
of the Constantinople Tramway acquired by the combination 
will be deposited with the Swiss institution as a trust depository. 
This entire svndicate is under the leadership of the Deutsche 
Bank, at Berlin. 


MUNICIPAL TRAMWAYS ASSOCIATION. 


A variety of interesting subjects will come under discussion 
at the Municipal Tramways Association's annual conference, to 
be held in London on September 22, 23 and 24. The conference 
will meet in the Council Chamber at the County Hall, Spring- 
gardens, S.W., and, before the Presidential address by Mr. 
A. L. C. Fell (Chief Officer. London County Council Tramways), 
there will be a reception by the Chairman (Sir Melvill Beach- 
croft, J.P.) and members of the London County Council. 
Councillor A. W. Chapman (Vice-Chairman, Manchester Corpora- 
tion Tramways Committee) will read a paper on “ Medical 
Examination of Tramway Employees," and Mr. W. E. Ireland 


(Rolling Stock Superintendent, London County Council Tram 
ways) will deal with“ The Central Repair DepóÓt of the London 
County Council Tramways.” Sir Melvill Beachcroft will enter. 
tain the company to luncheon at the Trocadero Restaurant. 
Shaftesbury-avenue, W., and the Association dinner is arranged 
to take place at the Garden Club, Imperial International Ex- 
hibition, Shepherd's Bush, the same evening. On the second 
day there will be a meeting of the managers’ section, and at 
the resumption of the conference proceedings Mr. A. R. Fearnley 
(General Manager, Sheffield Corporation Tramways) will 
submit a paper on "Some Comparisons of Continental and 
British Methods of Operating Tramways,” while Mr. R. 8. 
Pilcher (General Manager, Aberdeen Corporation Tramways) v 
to discuss Current Consumption." Luncheon will be held at 
the Holborn Restaurant at the invitation of the Chairman and 
members of the Highways Committee of the London County 
Council, and in the afternoon electric cars will be in waiting at 
Victoria Embankment (Waterloo Bridge) to convey the visitors to 
the Central Repair Depót and Greenwich Generating Station. In 
the evening the Lord Mayor of London will hold a reception 
at the Mansion House. The business meeting of the Association 
has been arranged for the third and closing day, to be followed 
bv an excursion to Windsor. Invitations will also be issued 
to the members of the Association by the Chairman and 
Directors of the Metropolitan Electric Tramways, Ltd., and o! 
the Railless Electric Traction, Co., Ltd., to attend a demonstra 
tion of the Railless Electric Traction system at the Hendon 
Depót of the Metropolitan Electric Tramways. The hon. sec. 
and treas. of the Association is Mr. A. R. Fearnley, Sheffield. 


POWER PLANT FOR TEXAS. 


The new power plant of the South-western Portland Cement 
Co., El Paso, Texas, will contain two 600 kw. Westinghouse 
steam turbo-alternators delivering 60-cycle, three-phase current 
at 440 volts, current being furnished by a 55 kw., 125-volt. 
engine-driven generator, and by a motor generator set compri 
ing 55 kw. and 20 kw. direct.current generators driven by 
115 h.p. induction motor. All motors were furnished complete 
with starting apparatus by the Westinghouse Co. 


U. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Electric Locomotives for Canada. i 


The popularity of the electric railway has extended to 
Canada, where electrical enterprise is making encouraging 
progress. The accompanying illustrations show one of 
three locomotives of the latest pattern introduced by the 
British Columbia Electric Railway. These locomotives 
were built and supplied by the well-known firm of Dick, 
Kerr & Co., Ltd., the electrical equipment being manu- 
factured at their Electrical Works at Preston, Lancashire, 
and the trucks and mechanical portion generally at their 
General Engineering Works at Kilmarnock, N.B. It is 


— * 
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FIG. 1. 


interesting to note that the locomotives are of the articn- 
lated truck four-axle tvpe, with one motor mounted upon 
each axle. "The maximum rated tractive effort is 16,000 
lbs. drawbar pull, and the maximum instantaneous effort 
is 25,000 lbs. A specially interesting feature in the truck 
arrangement is that the body of the locomotive rests 
upon two four-wheeled trucks coupled together by a 
massive hinge having lateral] flexibility, but vertical 
rigidity thereby enabling the rear trucks to resist any 
tendency to tilt under the action of the forward truck, 
and vice versd. The centre pins and cab platform framing 
are not subjected to any longitudinal stress, except that 
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| various contactors. | 
sloping ends of the super-structure. The motor equipment 
| consists of 4 D.K. 12 A. motors. 


due to its own enertia when starting and stopping, the 
whole pull of the motors being transmitted direct from 
the motors through the trucks. Suitable arrangements 
are made to allow the trucks to radiate when passing 
round a curve. The spring suspension is of the locomotive 
type, the weight being carried by semi-elliptic springs 
resting on the journal box saddles. 

Fig. 1 gives a view of the interior of the cab. Here can 
be seen the two master controllers, one at each end of the 
cab, the contactor boxes, circuit breakers, switches, ete. 


VIEW OF INTERIOR OF CAB. 


The control equipment is of the standard Dick, Kerr 
multiple unit type, with series magnets operating the 
The resistances are placed in the 


When operating on a 
600-volt circuit, each motor will give a tractive effort of 


4.040 lbs. on the periphery of the 42 in. wheels and a 


speed of 15 miles per hour at the one-hour rating. Each 
motor is fitted with reduction gear having a ratio of 3-64 
to 1. The armature bearings of the motor are lubricated 
by oil rings which are specially designed to prevent flood- 
ing when running at high (speeds. Thé axle bearings are 
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lubricated by a system of wicks which are immersed in 
oil wells. No grease is used as an emergency lubricator. 
The whole of the gearing of the motors is contained in 
a malleable iron oil-tight gear box, which is provided 
with suitable stiffening ribs. It is supported by the axle 
bearing at one end, and by the pinion bearing and motor 
shell at the other end. The motors ‘are designed and 
arranged for forced ventilation, the air being blown into 
the motor shell at the end farther from the commutator, 
and passing out at suitable openings provided at the 
commutator end. Fig. 2 shows the motor. 

The air for the forced ventilation is obtained by means 
of a centrifugal blower, situated in the centre of the cab 
(see Fig. 1), and driven by a Dick, Kerr motor. The 
controller for operating this motor is situated near the 
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FIG, 4. 


right hand master controller seen in Fig. 1. In addition 
to the blower for the motors, there is an electricallv- 
driven air compressor with suitable air reservoirs for the 
air-brake equipment, the locomotive being fitted with 
combined straight and automatic air brake. The com- 
pressor for the brake equipment is mounted above the 
motor driven blower in the cab. Two current collectors 
are provided, these being of the straight under-running 
trolley type, the current being collected from an overhead 
trolley line. The trolleys are equipped with retrievers. 
The appended data may also be of interest : Number of 
driving wheels, 8; diameter of driving wheels, 42 in.; 
total wheel base, 24 ft. 6 in. ; wheel base of each truck, 
8 ft.; length over all, 35 ft. 7 in.; length of main cab, 
16 ft. 5 in. ; height of cab above rail level, 14 ft. 14 in. ; 
width of cab, 9 ft. 8 in.; total weight of locomotive, 50 tons. 


ECONOMICAL TURN DOWN LAMPS. 


The Economical Turn Down Lamps now being placed 
on the market by Messrs. Geipel & Co. (Vulean Works, 
St. Thomas-street, London, S. E.), possess advantages 
which strongly commend them to popular favour. The 
" Pull String " type they have been supplying for some 
time, and has been in great demand, but the“ Hylo " 
Long Cord type is quite a new departure, and considered 
to have a big future. The Economical “ Pull String” 
type has two filaments, one ordinary 8 or 16 c.p., the 
other a 1 c.p. filament. The switch is contained in the 
lamp cap for switching one or the other into circuit. 

These lamps are invaluable for such places as offices, 
passages, bedrooms, bathrooms, hotels, hospitals, asylums, 
steamships and railway sleeping berths: in fact, every 
place where lamps may be turned down with advantage, 
as in the case of gas burners. "This lamp, it is claimed, 
saves 80% of current. Messrs. Geipel & Co. supply them 
in all voltages from 50 to 250, and in either 8 by 1 or 16 
by 1 c.p. They have a combined life of four times that of 
an ordinary lamp, and are used all over the United States 
and Canada. The 8 and 16 c.p. filament takes 4 watts per 
c.p., and the 1 c.p. filament takes 8 watts for the 1 c.p. 


THE "HYLO" LONG CORD TYPE. 


The Hylo" Long Cord type is а new lamp which 
the firm are supplying. It is being sold in large numbers in 


the States. They are stocking these lamps with cords 3. 
6, 10 and 15 ft. long. The switch has a rotary action with 
a flexible chain. The first pull turns the lamp on to its 
full power (8 or 16 c.p.), the next turn reduces it to one 
c.p., the third pull turns the light out. This action can then 
be repeated. For a window or a showroom the company 
are supplying a novel and attractive machine (worked 
by electricity) all ready to connect to the lamp socket, 
with hands which pull the string, changing the light from 
high to low and from low to high constantly. This machine 
is put forward as the best-known substitute for a real 
live demonstrator. Messrs. Geipel & Co. propose supplying 
one of these machines on loan for two months to al 
customers who order 100 or more Hvlo and Economica! 
lamps. 

The Economical “ Pull String” type of lamp is retailed 
at 28. 6d. each, and the“ Hvlo " Long Cord type at 5s. 64. 
each, with 3 ft. of cord, plus 2d. per foot extra for 6, 1!) 
or 15 ft. lengths. 
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LIQUIDATORS AND POOLE TRACTION. 


The liquidators of the Poole and District Electric Traction 
Co., Ltd. (in liquidation), report that the liquidation of the 
company was commenced in July, 1905, but owing to the 
delay occasioned by the litigation with the Bournemouth 
Corporation, full particulars of which have been from time to 
time given to the shareholders, the liquidators have been 
unable until this date to convene the final meeting. The total 
proceeds from the realisation of the assets amount to £137,880, 
and the disbursements to £136,600, which latter amount makes, 
with the final distribution of £3 3s per share, a total return 
to the shareholders of £19 3s. in respect of each £10 share held 
by them. The balance, amounting to £1,280, has been retained 
by the Board of Trade. Of this amount, £30 is to meet out- 
standing dividend warrants, and £1,250 is reserved as remunera- 
tion of the liquidators, including office accommodation and 
services provided by the British Electric Traction Co. during 
the four years over which the liquidation has extended, and 
also a contingent claim of £158 for legal costs. Resolutions 
will be submitted at the meeting to authorise the payment of 
£1,250 to the liquidators, and to authorise the liquidators to 
hand the books and papers of the company to the British ете 
Traction Co. to be dealt with as that company in its dire un 
may resolve. 


REPORTING BY ELECTROPHONE. 


By the use of the electrophone the London Evening News was 
able to print a verbatim report of Lord Rosebery's speech on 
the Budget proposals the same afternoon, the sentences being 
in type almost as soon as they were delivered in the Glasgos 
City Hall. The electrophone transmitters, tiny brass fittings. 
were attached to the rostrum in the City Hall, and in all 2,000 
miles of telephone wires were used to connect the hall with Car- 
melite House. The route was from the City Hall, Glasgow, to 
the Glasgow Post Office by underground wires, and then, by 
the overhead trunk system, vid Carlisle railway station, Leeds 
Post Office, Hunslet railway station, Sheffield railway station. 
London-road Station, Nottingham, Luton railway station, and 
Finchley-road Station to the York-road Post Office. "Then, by 
underground wires, the route was to the trunk telephone ex- 
change in Carter-lane, and from there to Carmelite House. А 
staff of a dozen shorthand writers listened to the speech at the 
London end, each working two minutes at a time and then 
transcribing his notes. The arrangements were so complete 
that the slips of * copy were in the printers’ hands a few 
minutes after the words were heard in London, which was four 
seconds after they were uttered in Glasgow. The electrophone. 
as now improved by the introduction ,of a new transmitter, 
has been tested over artificial circuits representing 3,500 miles 
of wire, and gives a loud-sounding reproduction of the voice. 


ACCIDENT TO AN ELECTRICIAN. 


While engaged in connecting up the wires which carry elec- 
tricity to the rows of arc lamps in Electric-avenue, Brixton. 
William Groves, an electrician, stepped backwards into the 
range of a high-tension fuse with a power of fully three thousand 
volts. In a moment he was gripped by the current and could 
not free himself. A fellow workman managed, with the aid oí 
an indiarubber glove, to free the unfortunate man, but not before 
his clothing had been burnt through and his back severely 
injured. | 

SoutH METROPOLITAN Evecrric.—The Debenture Stock 
Register and Register of Transfers of the South Metropolitan 
Electric Light and Power Co., Ltd., will be closed from Sep- 
tember 17 to 30, 1909 (both days inclusive), for the preparation 
of warrants for interest at the rate of 43% per annum, payable 
October 1 next, for the half-year ек8 that d th Р 
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TESTED VARNISH. 


| * E" Quality (stoving) for HIGH TENSION WORK. 
MAJOR’S “SM” „ „ „„ ORDINARY VOLTAGES. 
“E2” А (air-drying) 99 99 


| Every batch we make is tested electrically under standard conditions to ensure 
UNIFORMITY AND EXCELLENCE OF QUALITY. 


Samples, Prices and Tests from MAJOR & CO., LTD., Sculcoates, HULL. 


NALDER BROS. & THOMPSON, LIMITED, 


MAKERS oF 


EVERY DESCRIPTION OF ELECTRICAL MEASURING INSTRUMENTS. 


— pom — , ^ Circuit Breakers, 
Ammeters, p Insulation Testing Sets 
Voltmeters (Combined Ohmmeter ard Generator). 
bs | Recording Instruments 
OHS k 4+DHGt+ 


SA, QUHEN ST., 


Telegrams: ''OCCLUDE, LONDON. 


LONDON, H.O. 


Telephone Nos. 128 and 124 Bank. 


PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER IN THE 
WORLD (“ D. C.) 


18 THE 


BASTIAN METER. 


THE BASTIAN METER CO., Ltd. Kentish Town, London, N.W. 


MOTORS. MCCLURE 


MOTORS. тиш 
М ОТО RS. STOCKPORT. 
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NOTIO E. 


Contract and Misc llaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149. Fieet Street, London, E.C. 


SALES BY AUCTION. | 


GAS FITTERS, ELECTRO PLATERS, 
ENAMELLERS, AND CYCLE TRADERS. 


ON TUESDAY, SEPTEMBER 21sT, 909. 


Sale of the Whole of the STOCK-IN-TRADE, PLANT, 
MACHINERY, FIXTURES and FITTINGS of a MOTOR and 
ELECTRICAL ENGINEER, ENAMELLER, and ELECTRO 
PLATER, comprising :—Crosslev High Speed. Gas Engines, 
Dynamos (100 volts 18 amperes) Polishing Lathes, Plating Vats, 
Anodes and Solutions, Turning Lathes, Enamelling Ovens, 
Drilling Machines, Brazing Hearths, De Dion Car, Motor and 
Engine Oiis, Shafting, Charging Bench, Volt Meters, Gas and 
electric Lamps, Carbons, Switches, Tubes, Coils, Fuses, Coils of 
Wire, Tyre Covers, Cycles, Accessories and numerous items, which 


Wu. CHANDLER 


WILL SELL BY AUCTION, 


On the premises, 460 and 464, COMMERCIAL Roan, PORTSMOUTH, on 
above date, at ELEVEN o'clock. On view day previous and morning 
of Sale. Catalogues may be had of Messrs. WHITTAKER & BAILEY, 
Incorporated Accountants, 3, Portland Street, Southampton, and at 
the Auctioneer's Offices :— 


12 & 14, RUSSELL STREET, PORTSMOUTH. 


PATENTS. 


HE PROPRIETOR of the PATENT No. 18125, of 1995, for 
"Improvements in Electric Motor Control Systems,” is 
desirous of entering into arrangements by way of licence, and 
otherwise, on reasonable terms for the purpose of exploiting the : 
same, and ensuring its full development and practical working in 
this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton- buildings, Chancery- 
lane, London, W.C. 


By order of th: Trustee in Bankruptcy. re W. T. Harris. 
ER MOTOR AND ELECTRICAL ENGINEERS, 


— 


HE PROPRIETOR of the PATENT No. 18408. of 1906, for 
“Improvements in Electric Insulators for High Tension 
Conductors,” is desirous of entering into arrangements by way of 
licence, and otherwise, on reasonable terms for the purpose of 
exploiting the same, and ensuring its full development and 
practical working in this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton-buildings, Chancery- 
lane, London, W.C 


O MAKERS OF ELECTRICAL HEATING APPLIANCES. 
—The PROPRIETOR of PATENT No. 14256/05 for 
“Electric Heating Cartridges is desirous of having the same 
manufactured under licence or otherwise in this country in 
accordance with the terms of the Patent Act. 1907. 
Communications, in the first instance, to be addressed to H. 


D. FITZPATRICK, 100, Wellington Street, Glasgow. 


HE PROPRIETOR OF BRITISH PATENT No. 23172 of 
1905, for Improvements in or relating to ELECTRO- 
MECHANICAL SYSTEMS FOR THE PROPULSION OF 
AUTOMOBILES, is desirous of entering arrangements with 
British Manufacturers with a view to the granting of licences under 
the patent so far as the application of the system to TRACTION 
ON RAILS is concerned. 

In this propulsion system a separate explosion motor and a 
dynamo, connected to a battery of accumulators, are provided for 
each driving wheel of the vehicle. 

Interested parties are invited to communicate with the under- 
signed for further particulars. 


HENRY SKERRETT, 
Chartered Patent Agent, 
24, Temple Road, Birmingham. 


— — 


TECHNICAL CLASSES. 


"ING'S COLLEGE, 
K 


LONDON. 


(UNIVERSITY OF LONDON.) 


FACULTY of ENGINEERING and APPLIED SCIENCE and DIVISION 
of ARCHITECTURE. SESSION 1909-10 COMMENCES WEDNESDAY 
OCTOBER 6TH. 


PROFESSORS — 


DAVID S. CAPPER, M.A., M.Inst.C.E., M.I.M.E. 
H. M. WAYNFORTR, A.M.Inst.C.E., A.M.I.M.E. 
M. CURRY, M. Inst. C.E. 

E. WILSON, M.I.E.E. 

C. G. BARKLA, D.Sc. 


Engineering 


Electrical Engineering 
Natural Philosophy 


Architecture R. ELSEY Surrn, A. R. I. B. A. 
Chemistry PE .. J. M. THOMSON, F.R.S., F. I. C. 
В Н. JACKSON, F.I.C. 
P. A. KIRKALDY, F.I.C, F.C.S. 
Mathematics - .. 8. A. F. WHITE, M.A. 


J. B. DALE, M.A. 
Metallurgy .. i .. A. K. HUNTINGTON, A.R.8.M., M. I. M. E. 
Geology and Mineralogy .. T. F. SIBLY, Lecturer. 
Large Staff of Lecturers and Demonstrators. 


EVENING CLASSES 
are held for Mechanical and Electrical Engineering, Architecture and Building 
Construction, Drawing, Mathematics, Physica, and other Science Subjects. 


For Prospectuses and all information apply to the SECRETARY, King's 
College, Strand, W.C. 


BATTERSEA POLYTECHNIC, S. w. 


PRINCIPAL: 8. G. RAWSON, D. Sc. 


SESSION 1909-10. 


EVENING CLASSES COMMENCE SEPTEMBER 27тн. 
DAY CLASSES COMMENCE SEPTEMBER ?йтн. 


ELECTRICAL ENGINEERING. 
HEAD OF DEPARTMENT: A. W. ASHTON, M.Sc. 
DAY AND EVENING CLASSES IN-— 
DIRECT CURRENTS. 
ALTERNATING CURRENTS. 
ELECTRIC TRACTION. 
ELECTRICAL DESIGN. 


EVENING CLASSES IN— 
TELEGRAPHY. 
TELEPHONY. 
ELECTRIC WIRING. 


For Prospectus and full/particulars apply to.the SECRETARY. 
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September 17, 1909. 
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RCL GEAR 


Adams Mfg. Co., Ltd., London & Bedford. 


ENGINEERING AND TECHNICAL OPTICS. 


NOKTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 


LONDON, E.C. 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO- 
CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Subjects 
will commence on MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY, 29th and 30th September. Tl. ese 
Courses include periods spent in Commercial W Fd i and extend over fuur 
years. They also prepare for the degree of B.Ss. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES in all branches of this important 
department of Applied Science given in specially equipped laboratories and 
lecture rooms. 

EVENING TECHNICAL COURSES 
in all branches of Electrical and Mechanical Engineering will commence on 
MONDAY, September 27th, 1909. 

The Laboratories are well equipped for both altern: їе (s'ngle and poly phase, 
and continuous current work, and for all kinds of electrical testing 

Full particulars as to fees, dates, &с., and all information respecting th“ 
work of the Institute, cau be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


POLYTECHNIC 


[39 ROUGH INSTITUTE. 


103, BOROUGH ROAD, LONDON, S. E. 
(Five minutes by Car from Blackfriars, Waterloo and Westminster Bridges - 


DEPARTMENT. 


EL. ECTRO TECHNICS 
F. R. S. E., A. M. I. E. E. 


HEAD OF DEPARTMENT: JOHN HENDERSON, D. Sc., 


GENERAL PRINCIPLES (for Beginners). 

TECHNICAL APPLICATIONS, including Electric 
Wiring and Fitting. 

CONTINUOUS CURREN WORK: 
Testing Dynamos and Motors. 

ALTERNATING CURRENT WORK : Principles and 
Theory, Measurements, Alternators, Motors and 
Transformers, Single and Polyphase Work. 

ELECTRIC WIREMAN’S WORK, CONSTRUCTION 
& DESIGN OF ELECTRICAL APPLIANCES & 
WORKSHOP FITTINGS, ADVANCED ELEC- 

TRICITY & MAGNETISM. 


COMMENCING 27TH SEPTEMBER, 1909. 


For further particulars and detailed S»llabus of each Course, see Prospectus, 
C. T. MILLIS, Principal. 


FinsT YEAR 
SECOND YEAR 
THIRD YEAR Instrumente 


FOURTH YEAR 


SPECIAL COURSES .. 


ACKNEY TECHNICAL 
DALSTON LANE, N.E, 


INSTITUTE, 


SESSION COMMENCES SEPTEMBER 20th, 1909. 

EVENING. LECTURE and LABORATORY COURSES are held in 
ELECTRICAL ENGINEERING SUBJECTS, including ELEC! RICAL 
MEASUREMENTS, DYNAMOS and MOTORS, ALTERNATING 
CUKRENTS, ELECTRICAL DESIGN, «&c. 

For Prospectus and further information apply to the PRINCIPAL. 


THE i 


DEPARTMENTS OF ELECTRICAL, CIVIL, MECHANICAL, M.NING 
AND GAS ENGINEERING, AND FUEL AND METALLURGY. 


UNIVERSITY OF LEEDS. 


The work of these Departments is carried on in separate blocks of 
buildings specially equipped for systematic instruction. 
may be had free on application from the Registrar. 


THE NEXT SESSION BEGINS ON OCTOBER 6th, 1909. on which 
day tlie ENTRANCE EXAMINATION will be held at 10 a.m. and 2 p.m. 


Prospectus 


NIVERSITY OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


PRINCIPAL—SIR ISAMBARD OWEN, D.C.L., M.D. 


1909). 


SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th, 


DEPARTMENTS of MECHANICA L, MARINE, CIVIL, and ELECTRICAT, 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 
AGRICULTURE, and of PURE SCIENCE and LETTERS. 

Full particulars may be obtained on em to 


F. H. PRUEN, M 
Secretary, 
Armstrong z College, Newcastle-on- in ne 


SITUATIONS VACANT. 


Advertisements 1 under this heading : 


Three words for One Penny; minimum charge, 
Sixpence (prepaid). 


OF HALIFAX EDUCATION 
COMMITTEE. 


MUNICIPAL TECHNICAL COLLEGE. 


J. CROWTHER, B.Sc. (Lonp.) 


(о BOROUGH 


PRINCIPAL 


The Conimittee require a Lecturer in Electrical Eugineering 
and Physics. Salary £180 per annum. 

Particulars and forms of application may be obtained from, 
and applications should reach the undersigned, not later than 
Tuesday, September 28th, 1909. 

W. Н. OSTLER. 
Education Offices, Halifax. Secretary. 
I ESIGNER WANTED with experience in the design of 
Electric Motors, also good college and workshop training. 
State fully experience and training, salary required. and earliest 
date when duties can be taken up, to Box 859, at HoRNCASTLES, 
61, Cheapside, London, E.C. 


HE CHINNERY SIGNS, LTD., 23, Old Street, London, 
Manufacturers of illuminated and other signs of all 
descriptions, are open to appoint provincial Agents where 
not represented. Correspondence invited only from firms of 
established Ep possessing showrooms and travellers. 


SITUATIONS WANTED. 


DVERTISER, 22, three years technical training, 24 years 
central station experience, desires post in central station or 
large colliery. Good references; disengaged.—J. FLETCHER, 


Mapperley, Derby sbire. 
OUNG ELECTRICIAN, 26, seeks change; home or abroad. 


9 years’ practical experience. Good References.—W. H. 
Jonson, 8, Acklam Terrace, Newport Road, Middlesbrough. 


PPLICATIONS for APPOINTMENTS effectively arranged. 
Testimonials neatly copied. Write immediately for terms. 
PREMIER TYPEWRITING Company, Spon Lane, West Bromwich. 


-—— 


OUNG BLACKSMITH, wanting to become Electrical 
Engineer, wants place where he can put into practice know- 

ledge gained at Technical Classes (Evening), and obtain a solid 
general experience in the profession. Fairly good education. Not 
afraid of work.—Further particulars from lIZLECTRIC, c/o Ward, 


Foundry, Wickford. 


^ AwFEPES 


eve 
А m 


PORTABLE MOVINC-IRON AMMETER, 


For Direct or Alternating Currents. 


Evershed & Vignoles, Ltd., 


Acton Lane Works, 


CHISWICK, LONDON, W. 


Telephone: Hammersmith 221. Telegrams: * Dorothea, London,” 
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Economical Transmission 


is a problem which rests very 
much with the Ball Bearings. 


Our Ball Bearings are the 
best obtainable and are made 
of the finest Diamond Cast 
Tool Steel. 


They are hardened throughout 
—not case hardened. 


They are fitted with the most 
ingenious, up-to-date cages in 
existence. 


Our works are staffed with 
experts whose advice 


Costs you Nothing 


Fischers Ball & Bearing Co. 
Dept. E. Birmingham 


Telephone : 1210 Midland. 
Telegrams: ‘‘Fisherdom, B'ham,” 


FUSES AND FUSE WIRE. 


A field which is being energetically developed and 
catered for by Simplex Conduits, Ltd., is that of the 
supply of distribution boards, fuses and fuse wire. In the 
latter direction special efforts are being made to meet the 
very large demand which exists. The accompanying 
illustration shows a large extruding press, weighing con- 
siderably over 10 tons, which has recently been installed 
at their Garrison Lane Works for the purpose of the 
manufacture of fuse wire. The working pressure on the 
ram is 400 tons, and the press is fed by a vertical pump 
working at a pressure of 2 tons to the sq. in. 


Fig. 1. Extruding Press for Manufacture of Fuse wire, 


The press has been specially designed with a view to 
the peculiar requirements of the case. The fitting of special 


safety valves and facilities rendered for rapid recharging 
with metal alloy, from which the fuse wire is made, con- 
tribute to make it one of the most up-to-date extruding 
presses on the market. The molten metal is poured into 
the container, and maintained in that state by means of 
gas rings. The control is at once simple and effective, 
and the pump actuating the press is driven by an electric 
motor. Having adopted the latest and most up-to-date 
improvements, the Simplex Co. are enabled to supply fuse 
wire at strictly competitive prices, and to undertake large 
contracts for the supply of this material. 


Fig. 2. Fuse Carrier, under view. 


A new form of fuse carrier just introduced is the only 
type of indicating porcelain fuse on the market, departing 
only slightly from the standard design at present so popular. 
The fuse will fit any type of board of standard dimensions, 
and permits fuses being renewed by unskilled persons with 
the minimum amount of trouble and risk. 


Fig. 3. Fuse Carrier, side view. 


This fuse carrier is of very novel design. The indicator, 
which is coloured red, 1s shown in our illustration at the 
hole on the front view when fuse is blown. The fuse wire 
is carried at the back well out of the way, and the Spring 
of the indicator is attached to the fuse wire by means of 
a hook provided. Two butterfly nuts bind down the fuse 
wire and render replacements an easy matter. The price 
is only a very slight increase on the.standard form. 


— e 
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up to 250, 


E Head Office : 
Works and Branches: 


REC? TRADE MARK Lamp Works: Brook Green, 


e e 
Я Heal, Bright Subject / 
“ ROBERTSON” Electric Lamps are made in all voltages 
and are the most suitable of any Carbon 
Filament Lamps for indoor and outdoor lighting. 


SPECIALITY: Lamps made to Customers' own requirements. 
Particulars from 


The General Electric Co., Ltd., 


71, Queen Victoria St., LONDON, Е.С. 
London, Witton, Manchester, Birmingham, Neweasile, Cardiff: 
Glasgow, Dublin, Belfast, Paris, Madrid, Capetown, Johannesburg, ete. 
Hammersmith. 


PLANT WANTED AND FOR SALE. 


Advertisements under this heading: 
Twenty-four words, 1s. perinsertion ; three insertions for 
2s. 6d. ; or each additional line of eight words. 4d. 


LECTRIC POLISHING MOTORS.—Large number by 

Canning and others, all nearly new: Direct Current 100 

volt, $ h.p., £8; 1 b.p., £12; 220 volt, 1 55 £10; 2 h. p., £15, 
being imd r half cost. —A. Vergy & Co., Dover. 


YLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by DERBY AND Co., LTD., 44, Clerkenwell 
Road, London, E.C. N.B.—Platinum Sold. 


EDUCATIONAL. 
BATTERSEA POLYTECHNIC. 


The electrical engineering department at the Battersea 
Polytechnic, London, S.W., is in charge of Mr. A. W. Ashton, 
M.Sc. Evening classes open on September 27 and the day classes 
the following day. The day and evening classes will include direct 
currents, alternating currents, electric traction, and electrical 
design. In addition there will be evening classes in telegraphy, 
telephony, and electric wiring. 


BOROUGH POLYTECHNIC. 


The Electrotechnics Department at the Borough Polytechnic 
Institute, Borough-road, London, S.E., opens for the session on 
September 27. The department will be under the direction of 
Dr. J. Henderson, F. R. S. E., A. M. I. E. E. The institution gives a 
course of instruction for students in electrical engineering, 
extending over four years, and, in addition, there are special 


courses in electric wireman’s work, construction and design of - 


electrical appliances and workshop fittings, advanced electricity, 
and magnetism. 


DAIMLER WORKS SCHOLARSHIP. 


The competition for the Daimler Works Scholarship has con- 
cluded. As a result of a written and viva voce examination, 
conducted by, Dr. Hele Shaw ‘and Professor Morgan, the follow- 
ing awards were made by the Directors of the Daimler Motor 
Co., Ltd.: Major Scholarship, value £200, viz., £100 premium 


and £50 per annum for two years: Harold Grinstead, В.е. 
(Hons.), Amber Field, Slinfold, Sussex, of Horsham Grammar 
School and London University. Minor Scholarship, value £140 
approximately, viz., £100 premium and about £20 per annum 
wages for two years: (1) Thos. Edw. Beacham, В.е. (Hons.), 
19, Consica-street, Highbury, London, N.; (2) Bertram Rhodes, 
B.Sc., Allandale, Bradgate-road, Bowden, Cheshire ; (3) Frank 
Edw. Salter, 65, Winsham-grove, Clapham Common, West 
Side, London, S.W. 


DURHAM UNIVERSITY. 

The session at Armstrong College, Newcastle-on- Tyne (Univer- 
sity of Durham) opens on September 27. Courses are to be held 
in electrical engineering. 


GLASGOW. 

The Glasgow and West of Scotland Technical College, Glasgow, 
offers systematically graded and arranged courses in the various 
technical subjects taught. The evening classes open on September 
23, and the day classes on September 28. New and well-equipped 
laboratories have been provided in the motive power engineering, 
and electrical engineering departments. The Diploma of the 
College is granted in the Department for electrical engineering. 


HACKNEY. 

The new session at the Hackney Technical Institute, Dalston- 
lane, London, N.E., opens on September 20. There will be 
evening lecture, and laboratory courses in electrical engineering 
subjects, including electrical measurements, dynamos and 
motors, alternating currents, electrical design, etc. 


STAFFORD. 

The session at the Technical School, Stafford, opens on Monday 
next. Тһе classes will include chemistry, electricity, mathe- 
matics, machine construction, physics, building construction, 
applied mechanics, and electrical engineering. As the Technical 
School has now so completely arranged to cater for the needs 
of members of Siemens’ Stafford Institute, the necessity for 
giving lectures on General Engineering at that institution 
ceases. Certificates were offered to those who attended 75", of 
the lectures delivered in this section at the Institute last session, 
and the fact that close on 60 members made the requisite 
attendances shows that the classes were well attended. The 
Electron states that arrangements are being made whereby the 
scientific apparatus, etc., belonging to the Institute will be 
placed in glass cases in a prominent place in the-Institute, 
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Important Economies | 


ELECTRICAL DEVELOPMENT IN VICTORIA.* 
By H. R. HARPER, City Electrical Engineer, Melbourne. 


Twenty vears ago electrical engineering as it is known to-day 


did not exist, but so rapid has been the development in the 


application of electricity since then, that engineers have found 
it necessary to specialise, and we find each member devoting his 
energies to one or other branches, such as designing, manufac- 
turing, publie supply, illuminating, installation. contracting, 
traction and telephony. In this association all these are repre- 
sented, with perhaps the exception of manufacturing, this branch 
so far having made little headway in this country. In the heavier 
branches of manufacturing there is little prospect of develop- 
ment, while the population of Australia remains at its present 
low figure. 

In years to come, when population is attracted to our shores, 
heavy electrical manufacturing may become possible, but 
judging by the very slow manner in which the population 
increases, I am afraid it will not be in our time. It is a matter 
for congratulation that the Federal Legislature has lately appre- 
ciated these facts in regard to the production of electrical 
machinery in Australia, and have removed the severe restrictions 
in the shape of heavy import duties, which had been hampering 
industry until then. Our legislators have been induced to see 
that it is their duty in the interests of Australian mining and 
general manufacturing to facilitate the importation of the highly- 
specialised power house plant which is necessary for obtaining 
for the local manufacturers a cheap supply of power for their 
factories. The present tariff, while doing this, gives ample 
protection to the one or two local manufacturers of small-sized 
electrical plant, by imposing substantial duties on plant such as 
motors and accessories, which, on account of the growing quan- 
tity required, can be fairly economically manufactured in this 
country. 

In reviewing before this association the progress that has been 
made in the use of electricity for all purposes, and particularly 
that in connection with public supply undertakings, one is 
almost compelled by the title of the association to restrict their 
remarks to the developments appertaining to Victoria, which, 
like several of the other States, contains & capital that, on 
account of its disproportionate size, dwarfs the other towns in 
the State with the exception of, say, Ballarat, Bendigo and 
Geelong, to insignificance. However, it will be interesting at the 
start to just glance at the development that is taking place in 
public supply undertakings in Victorian towns outside of Mel- 
bourne. There have been issued about 21 orders-in-council 
granting powers to municipalities, and in some cases to private 
enterprises, for the public supply of electricity. Some of the 
towns concerned boast of populations not greater than about 
1,000 inhabitants, and on the basis of this population there are 
yet about 44 towns which are likely in the near future to require 
a supply. Of the 21 towns holding orders, Ballarat, Bendigo and 
Geelong are by far the most important. A system of public 
supply has been in operation in each of these three places for 
many years, covering not only lighting, but tramways in the case 
of the first-named two, while such are projected in the case of 
Geelong. Progress in the latter town has been very marked, 
when compared with the anticipated results when the plant was 
first put into operation about eight years ago. Difficulties in 
obtaining data from several of the towns prevent a further 
analysis of the progress of events outside Melbourne. 

Taking all the supply undertakings in Victoria, not omitting 
those in the Melbourne area and including tramways, it is found 
that а large sum of money has been already invested in plant in 
connection therewith. The capital expenditure on all these 
undertakings approximates to about £1,600,000, which has been 
spent on generating and distributing plant of a capacity of about 
16,000 kw., of which about 11,000 kw. is installed within the 
metropolitan area of Melbourne. The gross annual revenue from 
all these undertakings amounts to about £250,000. 

Taking those undertakings within the motropolitan area of 
Melbourne, it is found that, excluding tramways, but including 
those Government buildings supplied with light by the Railway 
Department, there are at present connected to the distributing 
mains of the various undertakings no less than 255,800 16 c.p. 
lamps or their equivalent. The progress during the last six years 
has been most pronounced. 

So rapidly is the demand for current for power purposes 
growing that it can only be a matter of time when such demand 
will be of greater importance than the lighting. This result will, 
no doubt, be assisted by the introduction of the metal filament 
lamp, with its low consumption of current for equivalent light. 

As far as electrical tramways development in Melbourne is 
concerned, there is little progress to report, the only ones in 
operation being the St. Kilda line, worked by the пасеву 
Department, and the Essendon line, owned by the North Mel- 
bourne Tramway and Lighting Co. 

In many districts in the Melbourne area no public supply of 
electricity is yet available, although in some of these, statutory 
powers have been obtained for giving such a supply. ` For 
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example, orders-in-council have been granted in the cases of 
Hawthorn, Williamstown, Footscray, Port Melbourne, Brighton 
and others, but so far no supply is available. Some of these 
powers have been lying dormant for many vears, and it seems 
only fair that the bodies to whom such were granted should be 
forced by the Government to work their orders, or have them 
cancelled. In the latter case there would be, I am sure, no lack 
of private enterprise desirous of developing these areas. It is 
interesting to note that whereas the population of the Melbourne 
metropolitan area (that is within a radius of 10 miles) is over half 
a million, the population within the areas in which a supply of 
electricity is available amounts to only about 260,000. 

In regard to the likely growth in the demand for electricity 
for power purposes, one has only to look at the Government 
Statist's annual return of factories, to come to the conclusion 
that Melbourne is not vet a manufacturing centre. Especially 
is this the case in the city area. The return for the year 1907, 
which is the latest published, shows that the actual horse-power 
used in factories during that vear amounted to about. 35,000, of 
which steam accounted for 27,000, gas and oil 4,000, and elec- 
tricity 4,000. Taking the figure for steam power, and deducting 
those representing the electric power houses. tramways, etc., we 
obtain a net figure of about 20,000 h.p., which, together with 
that representing the gas and oil power, gives us about 24,000 h.p. 
remaining as a possible field for development. In passing, it may 
be of interest to note that of this amount of steam, gas and oil 
power the city area can only claim about 8,000 h.p., the balance 
being situated in the surrounding portion of the metropolitan 
area. 

Mr. С. H. Merz, in his report on the Generation of Electric 
Power in Victoria," recently presented to the Victorian Govern- 
ment, estimated the power that will be required in factories in 
Melbourne in 1916 at 55,000 h.p. A perusal of this report will 
show that this estimated amount of power is based on the 
Government Statist's figures for the vear 1906, which give the 
actual power used in factories for that year at about 30,000 h.p., 
which, it should be noted, includes not only the power of the 
present power houses, but that of the motors which were at that 
time connected to their mains, totalling about 9,000 h.p. For the 
purposes of this estimate, therefore, the factory power in 1906 
should be reduced from 30,000 to 21,000 h.p. Mr. Merz estimates 
that by 1916, in consequence of the development of industries 
due to a cheaper bulk supply, the increase in factory power will 
amount to 20,000to 25,000 h.p. If such be realised, then the total 
estimated h.p. in factories in 1916 would be 46,000 h.p. instead 
of 55,000 h.p. To obtain this result it would be necessary to 
increase yearly at the rate of 2,500 h.p. for factories alone, which 
is à result that even under the special conditions that a special 
bulk supply is supposed to create, may be considered rather 
optimistic. It is pleasing to know, however, that such a hopeful 
future has been estimated for Melbourne by a man of Mr. Merz's 
undoubted experience. | 

The following table has been prepared with the object of 
showing the cost to various trades in the city area for a supply, 
under present conditions and prices :— 

Horse-power 


of motors Rev. per rated 

installed. h.p. of motors. 
Printers А T 3071 4- R- 9 
Newspaper Offices .. 368! 3- 3-11 
Clothing and Boot Mfg. 2473 7-17- 2 
Metal and Wood Working.. 6241 4-12. 8 
Dairy Produce Merchants.. 1421 2-19- 5 
Refrigerators, etc. .. us 591 7-10- 5 
Elevators, hoists 5104 2-18- 6 
Miscellaneous 121} 4- 2-11 


The great bulk of the consumers іп the various trades men- 
tioned take their supply during the ordinary workshop hours, 
that is for about eight hours per day. In some cases the demand 
during these hours is fairly constant, or in other words, the load 
factor is comparatively high, and in such cases the consumers 
avail themselves of the option to be charged for their power at 
the maximum demand rate. 

It will be noticed that in the case of newspaper offices, the 
maximum demand is heavy in proportion to the total energy 
taken, and the revenue per h.p. is very low. Fortunately this 
class of power, in the case of the morning papers, is taken at a 
time when the demand on the supply station is small. A still 
lower revenue is obtained from elevators, on account of their 
very intermittent demand. But for the fact that the diversity 
factor of such machines is high, this class of business would, 
comparatively speaking, be undesirable. On the other hand, 
refrigerator plants run for a great number of hours daily, and 
in consequence the rev. per h.p. is correspondingly higher. It 
must be noted that the figures in the table are based on the 
rated h.p. of the motors installed, and not on the maximum 
demand of the supply, which is not easily obtainable in these 
cases where the charge for electricity 1s made at the ordinary or 
flat rate. 

The great bulk of the power at present connected to the mains 
of the several undertakings in the metropolitan area comprises 
those installations of but moderate size, in which the price of 


electricity is not of so important a factor as it will be in the larger 
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installations at present run by steam and other forms of power, 
and to these the question of cost is one of vital importance. 
Further, in the latter class will be included a number which. 
owing to the special conditions surrounding their operations. 
such as excellent individual load factor, are able to generate their 
own power, as cheaply, if not cheaper, than at which any public 
undertaking with its less favourable load factor and its distri- 
buting losses could supply. The present development of a power 
demand on the supply undertakings has been greatly instru- 
mental in reducing the cost of production by the building up of 
a day load on the plant, which otherwise to a large extent would 
have been lying idle, and there is every reason to expect that 
with further development of such demand, and the installing of 
larger and more efficient generating units, the cost of production 
will still further be reduced. 

So far this address has dealt mostly with the power side of the 
subject. To conclude with no reference to the prospects of 
extension in electric lighting would be impossible, in view of the 
great improvements that have taken place in the construction of 
incandescent lamps, and the consequent extended scope for 
extensions in this direction. For something like 25 years the 
carbon filament lamp has been the only incandescent electric 
lamp of any commercial value, and although its efficiency has 
been gradually improved during this period. the want of a more 
efficient weapon to fight the modern gas lamp was being seriously 
felt. During recent years several new types of incandescent 
lamps, such as the Nernst and the metallised carbon filament 
have been placed on the market, but the advent of the metal 
filament lamp, the tantalum and the tungsten, has placed the 
others absolutely in the background, and is responsible for a 
remarkable revolution in electric lighting. 

Many tests have been carricd out by the Electric Supply 
Department of the City Council, on tungsten lamps, which con- 
firm what has already been said in regard to the efficiency and 
life of such lamps. Many of the lamps tested ran for several 
thousand hours, and then showed only a very small increase in 
the consumption per candle power. Although the price of 
tungsten lamps is high, there is every. possibility of their being 
greatly reduced as the methods of production improve. Taking 
present prices, however, it seems that after about 120 hours 
burning the saving in current at present rates of supply pays for 
the first cost of the lamp, and during the subsequent hfe of the 
lamp the cost of burning is about one-third of that of the old 
carbon filament lamp, for equal candle-powers. Owing to the 
great. brilliancy of the filaments, the installation of these lamps 
should be carefully thought out, with the object of preventing 
as far as possible the direct rays of light striking the retina of 
the eye. Неге that new brand of engineer, the illuminating 
engineer, should step in, and with his superior knowledge, 
educate the user as to how to get the best results for the minimum 
expenditure of money. 

There is a decided tendency on the part of consumers, and 
shopkeepers especially, to tix these lights at too low a level, 
evidently with the idea of attracting notice. This practice should 


be as far as possible discountenanced, and the lamps should be 


placed at such a height that with the aid of well-chosen and 
efficient reflectors, such as the holophane, uniform distribution 
is obtained without undue sacrifice of economy. Some form of 
reflector is absolutely necessary with these lamps, as owing to 
the disposition of the filament in the lamps, most of the light is 
given off horizontally, leaving only about 10% thrown down 
vertically. In the larger lamps fitted. with spherical bulbs, it 
will be found desirable to frost the lower half of the lamp in 
order to get the best results. The manufacture of these lamps in 
the higher candle-powers, such as the 100, 200 and 300 c.p., will 
be verv advantageous for the lighting of large spaces, such as 
publie halls, and large shops. The ordinary 16 and 32 c.p. carbon 
lamps were failing altogether to meet the demand for such 
lighting, and it seemed likely at one time that the high candle- 
power gas lamps would take their place. All this has now been 
changed, and in this particular field, electric light has nothing 
to fear from the competition of gas. A further advantage should 
accrue from the use of metal lamps, in that the cost of installa- 
tions per c.p. should be much less than under the old conditions. 


With the same current density of sub-circuits and a similar 
number of sub-circuits, a far greater amount of candle-power 
can be installed, or expressed in another way, a less amount of 
wiring should suffice for a given candle-power. Further, in places 
of bunches of lights, involving the use of elaborate fittings, can 
now be installed single high candle-power lamps giving equal 
light, but at less installed cost. Fortunately for the supply 
undertakings the introduction of the metal lamp into this 
country has been much later than in the old countries. Following 
quickly on the heels of the low voltage lamp has come the high 
voltage lamp. and the fact that, so far, the minimum size of the 
latter is 50 c.p., has retarded, and, we hope, will prevent, that 
reduction of output and revenue that has been such a feature of 
many of the supply undertakings in the old country. The high 
voltage Jamp will help the supply undertakings here to avoid 
the introduction to any great extent of that additional and 
unnecessary link, the auto-transformer. While these great 
improvements have been taking place in electric incandescent 
lighting, our gas friends have also been hard at work raising the 


efficiency of their lamps. It is said that imitation is the sincerest 
form of tlatterv. Well, we can congratulate ourselves on the fact 
that gas lighting inits recent developments has endeavoured to 
copy many of the features of electric lighting. not excepting even 
the external appearance of some of our accessories. ‘This may be 
considered a strong testimony as to the convenience and. other 
attributes of electric lighting. Nevertheless, our gas friends are 
keen after business, and competition between the two kinds of 
light is at the present time a severe one. From the efficiency of 
20 candles per cubic foot of gas in their ordinary mantles, they 
are now producing, by aid of inverted mantles and compressed 
gas. lamps for which they claim an efficieney as high as 60 
candles per cubic foot. This progress, but for the metal lamps, 
would have been a serious handicap for the electrical industry. 
At the present time, however, the prospects of electric lighting 
can be considered very satisfactory, and judging by the inquiries 
and interest taken in the introduction of metal lamps amongst 
the city consumers, there seems every likehhood of great business 
extensions in the very near future. | 


INSURANCE OF ELECTRICAL MACHINERY. 
THE CAUSE OF BREAKDOWNS. 


The Inspection and Insurance of Electrical Machinery Branch 
of the British Engine, Boiler and Electrical Insurance Co.'s 
(Ltd.) business again shows a satisfactory increase in the number 
of insurances eurrent, also in number of breakdowns, and in the 
cost of repairing the damage done. The percentages of increase 
shown bv the figures for 1908 over those for 1907, states the 
Chief Engineers. (Mr. M. Longridge, M. A., M. Inst. ( E. 
M.L Mech. E.) Reports for 1908, are: — Insurances (dynamos), 
13-8, (motors), 10:8, (starting or controllers), 14:3. (total). 11-4 
breakdowns, 13-0, 8:2, 18:2 and 10-7 ; cost of damage, 84:8, 7-7, 
4-0, and 18:3 respectively. The great increase in eost is probably 
temporary rather than chronic. being due to a few expensive 
breakdowns of a few large generators. The ratio of breakdowns 
among the various classes of machines were these: -Dynamos, 
direct current 1 in 13:7 : alternating current J in 77 ; motors, 
direct current 1 in 02; alternating current 1 in 11:3; starters 
and controllers, 1 in 24. 

The causes of the year’s breakdowns were probably the follow- 
ing (the proportions being given per cent.) :—-Accidental— 
dvnamos 6, motors 4. starters 8 : dirt and neglect —23, 30 and 
17 ; age and deterioration — 25, 20 and 25 ; bad work or design — 
20. [l and 9 ; overloading —1 and 2 ; unascertained —26, 34 and 
39 respectively. A few of the breakdowns attributed to each of 
these causes are described in the Report to illustrate the kind of 
cases the Company has to deal with every day, frequently at the 
rate of one per hour. 

The general impressions left upon the minds of those in charge 
of the electrical department are that a very large majority of the 
breakdowns are due to the deteriorating effect of oil. dust, and 
damp on the materials used for insulating. Of these oil is the 
most injurious and most difficult to deal with. Better arrange- 
ments are needed to prevent oil throwing. H oil once gets out of 
a bearing it creeps along the shaft to the back of the commutator 
and on to the end windings, also on to the commutator insulation 
and brush gear, and mixing with copper, carbon, or other dust, 
forms short circuits, giving rise to carbonisation and " burning 
out." The next most fruitful cause of damage is probably 
imperfect fitting. keying. and locking of spiders and core plates, 
commutator bushes, and even pole pieces, leading to abrasion of 
insulation and “earthing.” Careless winding and fitting of 
magnet coils is also sufficiently common to be noted. Lastly. 
many of the users of electrical machinery do not give it the 
attention it requires. They fix motors in places which are 
difficult of access, dusty. or dirty. and leave them to work as best 
they may. If motor bearings were made like bicycle bearings, 
with balls running in vaseline. and if the armatures were regularly 
blown out, and the brushes attended to, the number of break- 
downs would be far fewer than they are. 

As many people seem to think that if a controller containing 
resistances in series with the armature of a motor will give certain 
variations of speed at full load. the same controller will give the 
same variations at light load, a few words on the subjeet of speed 
control may be serviceable. In 1908, the Company was asked to 
inspect some electric plant for a colliery proprietor, and, among 
other things, an 85 h.p. compound-wound motor and controller 
for underground haulage. The motor was to receive current at 
450 volts, and was to run with the controller resistance cut out, 
at speeds varying from 420 revolutions per minute at full load 
to 450 revolutions at no load. The controller was specified to 
have six contact studs and resistances capable of reducing the 
speed from 420 revolutions per minute to 210 revolutions per 
minute at full load torque, and to carry the full load current for 
[5 minutes with the regulating switch on any contact. Both passed 
their tests satisfactorily at the makers’ works, were certified by 
the Company, sent to the colliery, and erected there, but no 
sooner was the current switched on than the owner began to 
complain that the controller was irregular in its action, and at 
light loads would hardly reduce the speed at all, even when all 
the resistance was in circuit. In the course of the correspondence 


which ensued it appeared that he wanted, and had expected to 
get. a controller not only fulfilling the conditions described at the 
beginning of this paragraph, but capable of giving any speed, 
between 80 revolutions per minute and full speed, at any load. 
The Company explained that the controller specified could not 
possibly give the variations of speed. he asked for, even if 
the resistance were very much increased. and a table was 
calculated and sent to him, to show what speed. reductions 
could be made at various percentages of full load, with about 
eight times the resistance originally supplied. It was at the same 
time explained that unless a new controller having a greater 
number of contacts were provided it would not be possible to 
approach any nearer to his requirements. He eventually decided 
to have the resistances increased. and to be satisfied with a 
specitied speed control. 

Although the controller with the increased resistance was able 
to reduce the speed from 420 revolutions per minute to 50 revo- 
lutions per minute, when taking the current. required to give the 
full-load torque it did not effect the same reductions with smaller 
currents. For instance, at 58°, of the full load torque, the lowest 
speed was 210 revolutions per minute. If the switch were moved 
on to the second vontact to reduee the speed still further, the 
motor would stop altogether, unless at the same time the torque 
were reduced to 51-6°,, of the full-load torque, when a speed of 
10 revolutions would be obtainable. Similarly it shows that with 
a current of 40 amperes, sufficient to give 25:89, of the full-load 
torque, the lowest possible speed was 230 revolutions per minute, 
but on reducing the current to 30 amperes the 80 revolutions 
asked for would be possible. The effect of the load upon the 
speeds obtainable with given resistances is explained by Ohm's 
law, volts = current multiplied by resistance. The speed of a 
shunt-wound motor, except for the effect of armature reaction, 
which may be neglected, depends exclusively upon the volts 
across the armature, while the current is determined solely by 
the torque required to overcome the drag of the load. Thus, so 
long as the torque remains constant, the volts across the arma- 
ture, and consequently the speed, vary only with the resistance 
in the cireuit, and therefore can be regulated at will by putting 
suitable resistances into the circuit. But as soon as the torque, 
and consequently the eurrent passing. changes, Ohm's law shows 
that the voltage with any given resistance changes also, and that 
the series of speeds which were obtained by the series of resist- 
ances determined for a certain torque and current will no longer 
be obtained if the torque and current vary, but will be higher or 
lower than the required speeds as the torque is greater or less 
than the torque for which the resistanees were calculated. Ohm's 
law also explains why the effect of moving the controller arm 
back one contact in certain cases shown by the table is to stop 
the motor instead of reducing its speed, for in such cases the 
supply voltage divided by the increased resistance = a current 
which is less than that which will give the torque required to 
turn the load. The speed of a compound- wound motor is further 
modified by the effect. of the series windings, 

The difficulty of speed regulation by resistance in series with 
the armature could be overcome by increasing the number of 
contacts. but this would mean a considerable increase in cost of 
the controller. The ideal controller from this point of view is no 
doubt one with a liquid resistance, for it will give an even gradua- 
tion of speed, but the practical difficulties as regards dimensions, 
generation of gas, etc., in many cases counterbalance its advan- 
tages. It may also be mentioned that all forms of speed control 
by resistance in series with the armature are wasteful. If the 
speed of a motor be reduced to half its full speed in this way, the 
power absorbed is the same as if it were running at full speed, 
but the power given out is only one-half ; the other half is 
wasted in heating the resistance coils. Control by resistance in 
the shunt circuit has, on the other hand, a high efficiency, and 
can be used with modern motors with inter-poles for a speed 
variation of 1 to 6. But this efficiency is only obtainable at a high 
first cost. For as the effect of putting resistance in series with the 
shunt is to inerease the speed by weakening the field, the motor 
must be large enough to give the torque required to overcome 
the resistance of the full load with the weakest field. Thus, a 
motor with speed control by resistance in series with the shunt, 
capable of giving 85 h.p. at 420 revolutions per minute with all 
the resistance out, would have to be large enough to give 450 h.p. 
at 420 revolutions per minute with no resistance in series with 
the shunt. [n other words, to get the efficiency due to shunt- 
speed control a 450 h.p. motor must be put down instend of an 
85 h.p. "There are, of course, other combinations by which wide 
variations of speed ean be obtained, combinations of series and 
shunt resistances in conjunction with a single armature or with 
two armatures workable in series or in parallel, but none of these 
are of universal application. Each case must be considered on 
its merits, having regard to first cost, working cost, and gradua- 
tion of speeds required. 


CONSTRUCTION OF HYDRO-ELECTRIC PLANT. 

The Susquehanna Electrie Power Со. will shortly begin the 
construction of hydro-electrie plant on the Susquehanna River. 
The plans include the building of a dam and power plant and 
pole lines for the transmission of electricity to Baltimore and 
other cities. The contemplated expenditure is upwards of 
£2,000,000. sterling. 
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ST. PANCRAS TRAMWAY RECONSTRUCTION. 

The electrification of the tramways in the Metropolitan Boro’ 
of St. Pancras by the London County Council has been under 
the consideration of the Parliamentary and General. Purposes 
Committee of the local authority. The Borough Engineer (Mr. 
Wm. N. Blair) states that the road ix to be widened opposite 
" Fairseat House " by about 23 ft., so as to allow the double 
tramways to be constructed. No widenings are contemplated 
in High-street, Highgate, and only a single. line of. tramway 
to be laid throughout a length of about 300 ft. extending from 
No. 25 to No. 43, High-street. The detailed. plans indicate 
some modification of the form of the slot rails to permit the 
adoption of a special brake which shall be applied not only 
against the surface of the slot rails, but also on flanges below 
the surface. This, doubtless, is à special precaution having 
regard to the gradient of the hill. With reference to the re- 
construction of the Highgate Hill tramways upon the under- 
ground conduit system of electrical traction, a letter has been 
received. by the Parliamentary and General. Purposes. Com- 
mittee from the County Council, stating that they propose to 
carry out the work similar in all general respects to that already 
submitted to and approved by the Board of Trade for the por- 
tions of the Council's tramways already constructed; also that 
application has been made to the Board for approval of these 
proposals. 

The Committee have been informed that the only question 
at issue in regard to the reconstruction of this tramway is the 
nature of the material to be used in constructing the roadway 
and in connection with the levels, and these matters are now 
under the consideration of the engineers of the County Council, 
of the Borough of Hornsey and of the Borough of St. Pancras. 
After considering the matter, the Committee decided to recom- 
mend that, subject to the question of the paving of the roadway 
of Highgate Hill and the levels being agreed upon by the parties 
concerned, the consent*of the Council be given to the recon- 
struction of the tramways in that. thoroughfare. 

Lieut.-Colonel Yorke, R. E., of the Board of Trade, has 
officially inspected the reconstructed tramways in Pentonville- 
road, Great College-street, Prince of Wales-road, Malden-road, 
and Southampton-road to Hampstead. On behalf of the Council 
it was pointed out to the Inspector that the consent of the 
Authority to the construction of the new lines nearer to the 
existing footway at the south-western corner of Prince of Wales- 
road and Kentish Town-road had only been given on the con- 
dition that the County Council acquired the necessary property 
at this point to permit of a distance of about 9} ft. being pro- 
vided between the outer rail of the tramway and the kerb. 

The County Council have been in negotiation with the owners 
of the property, but have not yet been able to come to terms 
with the leaseholder, and therefore the widening has not. yet 
been effected. The Inspector intimated that he would advise 
the Board of Trade to grant a license to the County Council 
to work these tramways, subject to the condition that they 
will take all necessary steps at the earliest. possible date for 
carrying out the widening at this spot as proposed ; that all 
ears should stop in Kentish ‘Town-road before passing into 
Prince of Wales-road, and that the cars shall not pass round 
the corner at a speed exceeding four miles per hour. 

The Committee recommend that consent be given to the 
County Council to proceed with the reconstruction of the tram- 
ways in Fortess-road, provided that the County Council eflect 
the widening of the thoroughfare by Fortess-terrace. They 
also advise that the London County Council be again informed 
that with reference to the suggested widenings of. Highgate- 
road, the Borough Council are of opinion that it is very necessary 
that they should be carried out in connection. with the elec- 
trification of the tramways, but having regard to the fact that 
the widenings are only rendered necessary for tramway pur- 
poses, the local Council cannot see their way to make any con- 
tribution towards the cost. 

A letter has been received from the clerk to the County 
Council, stating that the Council have decided to apply to 
Parliament next year for authority to construct a double line 
of tramways from Ferdinand-street along Chalk Farm-rond to 
Child's Hill. 


NORMAL WORKING OF DESTRUCTOR PLANT. 


We have received from Messrs. Meldrum Bros., Ltd. (in 
liquidation), Timperley, near Manchester, some interesting 
figures relative to the normal working of destructor plant 
supplied by them to the Prahran Municipality, Victoria. The 
total weight of refuse burned for the month of July last appears 
at 661 tons 2 ewt. 7 Ibs. The quantity used per day ranged 
from 15 tons 15 ewt 3 гк. 14 lbs. to 35 tons II ewt. 3 qrs. 1d 
lbs., and the electricity generated in. B. T.U. varied. from 43°36 
to 48°30 per ton. ‘Phe units generated totalled 27,870, averaging 
42:6 per ton of refuse, and 114:69 per hour (maximum 120, 
minimum 102-17). ‘The revenue for the month at a half-penny 
per unit figures out at £58-1s. 3d. 
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TECHNICAL PROBLEMS, WITH! 
PRACTICAL MEN. 


„If thou hast knowledge, let others light their candle at it.” 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


SOLUTIONS BY 


Question No. 1,199.—On a direct-current three-wire system (460 
and 230 volts), when the middle wire fuse on the Board of 
Trade panel has blown, owing to a fault on either outer, what 
are the advantages and disadvantages of: (1) earthing the! 
middle wire through a 16 c.p. lamp; (2) or earthing the middle 
wire through a low resistance, say about 6 ohtras ? Also state 
the electrolytie actions which occur under the above conditions. 
It may be mentioned that the middle wire of this system is 
somewhat faulty. 


Answer to Question No. 1,199 (awarded 10s.).—(1) Earthing 
through a 16 c.p. lamp has the advantage of indicating 
the presence of a fault on the system and a rough idea of 


its magnitude according to the brightness of the lamp.“ 


Its disadvantage is that it allows a re-distribution of 
pressures between each main and earth, and creates detri- 
mental stress on any weak parts of the network and con- 
sumers’ installations. (2) The advantages of earthing 
through a low resistance are that we retain the“ anchoring ”’ 
of the middle wire to earth, and it does not set up severe 
stress on the system. It frequently allows of the fault 
burning itself clear, 1f on consumers’ premises, by blowing 
their fuses, and it provides ocular demonstration to the 
department men when they are localising the faulty section. 
On the other hand, it has the disadvantage that it allows 
a fairly heavy current to flow through the fault, which 
on small systems sets up a serious out of balance until 
disconnected. 


In a three-wire network which is insulated throughout 
its length, except at the generating station, we may say 
that it is imperative that the station earth should never 
be entirely broken for purposes of the daily tests. Even 
during normal working this should not be done, on account 
of the undesirable stresses to which the system is sub- 
jected. For these really necessary tests, see THE ELECTRICAL 
ENGINEER, October 2, 1908. Mr. F. C. Raphael, in “ The 
Localisation of Faults,’ gives a method by which the 
insulation is calculated; not by breaking the middle-wire 
earth, but by increasing its resistance for the few moments 
that the test occupies. 


A middle-wire panel to meet all these conditions is 
shown in Fig. 1, where A is a low resistance centre zero 
ammeter of resistance r; B is the circuit breaker; R is 
the low resistance of approximately same value as the 
insulation of the network; G is a shunt resistance of 
value R +r; P is a plug to insert G between middle-wire 
and earth ; and C O is an automatic cut-out for recording 
ammeter. 

The insulation of the network is arrived at by tripping 
CO and the breaker B, then open switch S and take 
reading dı on A. Afterwards insert P and note reading da. 
Then— 

d, == da 
— G 
2d» = d, 

Electrolysis.—The subject of electrolysis is a very com- 
plex one, and its vagaries are occupying the minds of 
mains engineers more keenly every day; some hundreds 


F = 
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of yards in the writer’s district are on the borders of con- 
demnation from this cause. As the middle-wire of the 
querist’s system is “ somewhat faulty,” it is to be hoped 
that the bonding of his lead-covered cables is not in like 
condition, especially if there is a tramway service in the 
locality. A fault to lead on an outer under such conditions 
of bonding will cause serious disintegration of the lead at 
the nearest water pipe, gas pipe, the low Fault resistance!“ 
of the middle-wire, or other short cut to the station. It 
will inevitably cause trouble sooner or later. 


С) 250 Har Lamp, 
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One cannot earth the lead indiscriminately at each and 
every point, for we must remember that we are not only 
making it easv for currents to leave the cable, but lending 
à helping hand for any vagabond current to climb on to 
it. It does not require a potential of 1-5 volts to produce 
electrolvtic corrosion, but its ravages may be set up with 
as low. as 0:5 of a volt potential difference to earth. I have 
yet to come across a system of any size which does not 
embody the conglomerate ideas of at least two engineers. 
The fate of lead-covered cables largely depends on the 
system of bonding in use. Mains ENGINEER. 


Answer to Question No. 1,199 (awarded 5s.).—Great 
variety of opinion exists as to the extent to which the 
middle-wire of a three-wire svstem should be earthed. 
That it should be earthed in some way there сап be little 
doubt, though some systems have run for many vears 
with an unearthed neutral without any apparent trouble 
arising therefrom. Nevertheless, the obvious reason for 
the advisability of earthing the neutral is that by so doing 
the negative outer cannot gradually assume earth potential 
by electric osmosis, so causing the positive outer to rise 
400-500 volts above earth potential, unduly straining the 
insulation and making it possible to obtain a 400 volt 
shock from the positive outer to earth, which is, of course, 
contrary to the Board of Trade regulation limiting the 
maximum pressure above earth in such cases to 250 volts. 
The Board of Trade stipulates that the middle-wire of 
every three-wire system shall be earthed at the generating 
station, and efficiently insulated over the rest of its length. 
In designing the section of the earthing wire, the rule 
formulated by the German electrical engineers may be 
adopted, though a more liberal allowance is preferable. 
The V.D.E. rule is 1 mm? of copper per 10 amps, of the 
maximum earth current to be carried, with a minimum 
section of earth-wire of 16 mm? adequately protected 
from mechanical and chemical injury. 
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THE ELECTRICAL 


If the “earth” at the generating station is through an 
appreciable resistance, as is advisable for the reason given 
below, this earth should be the only one on the neutral 
wire which should be thoroughly insulated at all other points 
—if, as here, this precaution be not duly attended to, 
much trouble will ensue, as explained below. 


The middle wire of a three-wire system should never 
be provided with fuses or automatic cut-outs so that 
by their opening the middle wire is completely cut off 
from earth. If they are fitted at all, it should only be at 
the generating station, as in Fig. 1, and a shunt circuit 
of considerable resistance should always be placed across 
the fuse or circuit breaker to form an alternative path, 
The middle wire forms the balancing wire of the system. 
and any interruption of its continuity may cause serious 
unbalance of p.d. across the two halves of the system if 
the loads on these halves be unequal (as is usuallv the 
case to a greater or less degree). A short or other 
serious fault on either outer tends to raise the p.d. across 
the other side of the system, and to make this tendencv 
a minimum it is necessary to reduce the neutral resistance 
as far as possible. This may be done, without extra ex- 
penditure on copper, by stoutly inter-connecting the 
neutrals of all the distributor sections of a svstem, the 
outers naturally being isolated section to section in the 
usual way. 


Value of Resistance in Earth Circuit. Though complete 
interruption of the “ neutral " such as at present is effected 
on the occurrence of à heavy earth current is undesirable 
on the above grounds, the unhindered flow of such a 
heavy current would cause sórious damave to the cable 
sheaths, etc., into which it passed en route for the fault. 
The most satisfactory earth connection, where the middle 
wire is insulated except at its earthing point, is, therefore, 
that shown in Fig. 2. A suitable resistance shunting the 
fuse / may consist of a bank of lamps carrying 10-15 
amps. when subjected to half the voltage between the 
outer; f may be of, sav, 50 amps. capacity. A fault on 
either outer resulting in an earth current from the neutral 
of over 50 amps. blows f and the current simultaneously 
with its diversion vid L is reduced to 10 or 15 amps. 
Against this arrangement is, of course, the argument that 
the continued flow of то or 15 amps. till the fault is re- 
moved may cause a considerable amount of damage at 
the fault. However, the fault should be very rapidly 
isolated by the fuses or breakers controlling it, and the 
fact that the middle wire is still earthed leads to a restora- 
tion of the pressure balance directly the fault is removed, 
and may save the station from a complete shut down. 
Otherwise, the balance would not be restored till f was 
replaced and s re-closed, and intermittent faults would 
cause a deal of trouble. It is usually advisable to insert 
a small resistance r permanently in the earth circuit, so 
as to bring the normal resistance of the wire from m to e up 
to about 14 to 2 ohms. This, while being sufficient to limit 
sudden surges of current below the limit at which f will 
blow, is not sufficient to raise the potential of the neutral 
above earth so far as to cause electrolytic and heating 
troubles as below. 


The passage of an earth current C, from the neutral 
through resistance r in the earth wire will raise the 
potential of the neutral v volts above earth where v= Cx. 
If the resistance of the neutral between a certain point 
and the earthing point at the station = R ohms, and the 
current in the middle wire be constant between these 
points (which it seldom is owing to local equalising 
currents between different parts of the circuit), then the 
potential at the distant point would be V volts above 
earth where V = Cg (r + R). 


Assuming a failure in the insulation of a neutral wire 
earthed as above, the conductor will normally be V volts 
above earth at the fault (this p.d. may be increased or 
decreased, as the case may be) by local currents in the 
neutral), and hence a leakage current will flow to earth, 
which, besides the electrolytic damage it causes to the 
cable, has been known to fire the insulation and melt the 
lead sheathing. These troubles: naturally rise with V 
and so with r. The points to be emphasised are, there- 
fore: (a) that 7 should be low (preferably below 6 ohms 
even, в 16 c.p. lamp being far too high), the emergency 
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resistance L being designed as above and fulfilling quite 
a different and exceptional duty ; and (6) that the insula- 
tion of the middle wire should be very carefully main- 
tained at every point except the actual earthing point. 
(This, a Board of Trade regulation, is apparently ignored 
here), 
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The satisfactory maintenance of the neutral insulation 
is only possible if it be tested frequentlv, and to facilitate 
such tests it is convenient to install an isolating switch 
t to enable the neutral to be quite disconnected from earth 
for testing purposes. This switch should only be opened 
at night (between I2 midnight and 6 a.m., say). when 
the earth current is low and likely to remain so. The 
ammeter a is provided with a universal shunt to enable 
a wide range of '* neutral " currents to be read. Normally, 
the instrument should be left with its most insensitive 
connections. 

Any faultsin the neutral insulation are liable to rapidly 
increase themselves or to create faults in adjacent cables 
by osmotic attraction or repulsion of moisture according 
to the usual polarity of the fault; as a rule the fault is 
positive to earth, and so repels moisture; electrolytic 
corrosion is then serious. 

Where three-core concentric cables are used in three- 
wire systems, the outer is invariably the neutral, and may 
be laid bare (the copper being, however, sheathed with 
lead to prevent corrosion by acidic constituents of the 
soll. In such a case the neutral is thoroughly earthed 
throughout, and though the dangers of electrolvtic action, 
present in an “insulated " neutral completely earthed at 
one point and more or less perfectly earthed at various 
faults in the insulation, are thus avoided, the possibilitv 
of unrestricted rushes of earth currents quite incapable of 
control and able to seriously damage adjacent cable sheaths 
is a great disadvantage of this system, which is, therefore, ` 
seldom used,—-" L. C." 


Answer to Question No. 1199. (Awarded 58.).—It will 
depend entirely on the insulation resistance of the middle- 
wire main as to whether it will be most advantageous to 
use a 16 c.p. lamp or a 6 ohm resistance in the “ earth“ 
wire, to be put into circuit in the event of the“ earth“ fuse 
blowing. | | 

A 16 c.p. lamp will have a resistance of approximately 
800 watts. Suppose the insulation resistance is high on the 
middle wire, then in the event of an earth on either of the 

: "e 2: 
outers the current due to the fault will be limited to 800 x. 
But if the 6 watt resistance was used instcad of the lamp it 
сә 
would be possible for a leakage current to rise to i 
This current has to find its way from the fault to the station 
earth plates by way of water, gas and other pipes, damp 
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soil, etc., and. of course, sets up an кон action 
wherever it changes from one kind of conductor to another, 
and, slightly, in all parts of its paths. It is. therefore, 
absolutely essential that this current shall be kept down, 
and where the IR of the middle wire is at all good, sav to 
10 megohm, the high resistance is the best to use. 

But the case is entirely altered if the middle wire has any 
faults on it (and most middle wires have). Now. if the high 
resistance is in the earth circuit, the current will flow from 
the fault on the outer to the middle wire through the faults 
on that wire, thus completing its circuit. This current may 
rise to anything, but the ammeter on the station earth wire 


will onlv show = 230 Ф. 


800 

The local current from the fault will set up electrolysis in 
its path from the fault on the otuer to those on the middle, 
and at the latter points will very probably cause an excessive 
electrolytic action, thus making those faults worse. At the 
same time, unless the fault current has a fair ratio to the 
load on the mains, there will be nothing to indicate at the 
station the amount of the leakage current. 


If the 6 watt resistance were used the current would be 
diverted from the middle wire faults, or, at any rate, the 
current through those faults would be reudced, and from 
the value of the current in the earth wire at the station the 
resistance of the fault could be judged. 

Electrolysis will in this case be reduced, though, perhaps, 
not entirely stopped.—J. H. D. 


COMPANIES' MEETING. 
BROMLEY (KENT) ELECTRIC LIGHT AND POWER. 


The directors of the Bromley (Kent) Electric Light and 
Power Co. have declared an interim dividend of 4% per annum 
(Эв. per share). less income-tax, on the Ordinary shares for the 
past half-vear, payable October 1. 


COMPANIES REGISTERED. 


ELECTRICAL T ROLLY HEAD Co.. Lro.— Registered September 
8, by the Solicitors’ Law Stationery Society. Ltd., 28-9, Chancery- 
Lane, W.C. Capital, £6.000, in £1 shares. Objects: To adopt 
an agreement. with J. T. Cherry and E. H. Clive for the acquisi- 
tion of certain patents, and to carry on the business of electrical 
engineers. manufacturers of and dealers in electrical trolly 
heads, etc. Minimum cash subscription, 1,000 shares. The first 
directors (to number not less than two nor more than seven) are 
SIJ. Harris, and J. Griffin. Qualification, 10 Ordinary shares. 


Kent ELECTRIC POWER SYNDICATE. Ltp.—Debenture for 
£1,038, dated August 5, 1909, charged on the company’s under- 
taking and property, present and future, including uncalled 
capital. Holders—Kent Electric Power Co., Strood. Satistac- 
tion (a) in full on November 8, 1905, of charge, dated February 14, 
1905, securing £4,275 ; (b) to the extent of £1,300 n July 24, 
1908, of charge, dated May 26, 1905, securing £1,850; and (с) 
in full on August 13, 1906, of charge, dated July 3, 11 105 securing 
£750, also notified on August 21, 1909. 


LLANDUDNO AND Соух Bay ELECTRIC RatLway, Lrp.— 
Trust deed, dated July 27, 1909, to secure £75,000 First Mortgage 
Debentures, charged on the railway undertaking, authorised by 
the Llandudno and Colwyn Bay Light Railway Orders, 1898 to 
1907, and the company's general assets, present and future. 
Holders Trustees Executors and Securities [Insurance Corpora- 
tion, Ltd., Winchester House, Old Broad-street. E. C.  Satisfac- 
tion in full on July 27, 1909, of Debentures, dated March 11, 
1903, securing £50,000. 


Міттомѕ Ётттїхєв, Lp. Registered. September 3, by J- 
Burgess, 12, Vernon-street, Stockport. Capital, £1,500, in £1 
shares. Objects: To acquire a certain patent for an invention 
relating to improvements in suspension fittings for inverted 
gas-burners ; to adopt an agreement with D. Mitton; and to 
carry on the business of manufacturers of and dealers in fittings 
used in connection with inverted gas-burners and electric lamps 
of the incandescent type, etc. Private company. The pro- 
visional directors are: D. Mitton, E. B. Shepherd and T. Kelley. 
Qualification of subsequent directors, £50. Holders of shares 
allotted under purchase agreement may not vote on а poll 
until the whole of the capital has been applied for. Registered 
office, 12, Vernon-street, Stockport, Cheshire. 


NATIONAL LIGHTING CORPORATION, Lrp.—Registered August 
30. Capital £1,000, in £1 shares. Objects: To carry on the 
business of electricians, manufacturers of and dealers in electric 
lights and electrical appliances and novelties, ete. Private 
company. Registered office: 35, Cock-lane, Snow-hill, E.C. 


PLUTTE, SCHEELE & Co., Ltp.—Registered September 3, by 
Cecil J. Rawlinson & Son, 47, New Broad-street, E.C. Capital, 
£6,000, in €l shares. Objects: To adopt an agreement with 
F. Plutte for the acquisition of the business of Plutte, Scheele 
& Co., and to carry on the business of manufacturers and sellers 
of articles and accessories required in the eleetrical and allied 
trades, ete. Private company. The first directors (to number 
not less than two nor more than five) are: J. N. Cooper and P. 
Küppers. Remuneration, as tixed by the company. Registered 
Office, 18 and 19, Queenhithe, E.C. 


RoBERT Bowran & Co., Lrp.—Registered August 19. C ais 
£10,000, in LI shares (3,000 Preference). Objects: To take over 
the business of a general and electrical engineer and agent, iron 
and steel merchants, ete., carried on by R. Bowran, as Robert 
Bowran & Co., at 4. St. Nicholas-buildings, Newcastle-on- Tyne. 
Private company. Registered office: 4, St. Nicholas-buildings, 
Newcastle-on- Tyne. 

NTERRY-NINGLETON Co., Lrp.— Registered August 16. Capital 
£1.000, in £l shares. Objects: To adopt an agreement with 
F. W. Sterry & W. A. Singleton and to carry on the business of 
financiers, concessionnaires, promoters, agents, bankers, elec- 
trical and general engineers, contractors, dealers in oil sleepers 
and rails, manufacturers of and dealers in engines, accumulators, 
dynamos, motors and rolling stock, ete. Private company. 


CONTRACTS OPEN. 
HOME. 


Briston.— Education Committee. 
school, Alexandra Park, Fishponds. 
Doning, Gaunt House, Orchard-street.) 


vlectricians’ work at new 
(Spec., £2 2s., Rodway & 
September 21. 

LONDON. S.W.—London County Council.—Tenders are in“ 
vited for the following :—(1) Manufacture, delivery, and erection 
in certain of the Council sub-stations of two 500 kw. and one 
150 kw. motor generators; (2) manufacture, delivery and erec- 
tion of high and low tension switchgear for W oolwich and other 
sub-stations ; (3) manufacture, delivery and erection at the 
Greenwich electricity generating station of steam, exhaust feed 
and drain pipes, valves, water tanks, etc. Persons desiring to 
submit tenders may inspect drawings and obtain specifications. 
bills of quantities, form of tender, and other particulars at the 
County Hall, Spring- ‘gardens, S.W., upon payment to the 
Cashier of the Council of £2 for each section. This amount will, 
after the Council or its Committee shall have com? to a derision 
upon the tenders received, but not before, be returned to the 
tenderer, provided he shall have sent in а bona-fide tender and 
not have withdrawn the same, but in no case will the fee be 
returned unless a bona-fide tender is submitted. Full particulars 
of the work may be obtained on application at the County Hall 
before payment of fee for specification, etc. Rate of wages, ete., 
clause to be observed. Each tender is to be delivered at the 
County Hall in a sealed cover, addressed to the Clerk of the 
London County Council, Spring-gardens, S.W., and marked 
Tender for Motor Generators," Tender for High and Low 
Tension Switchgear,” Tender for Pipes, Valves, Water Tanks, 
etc.," as the case may be. September 21 (by 11 p.m.). 


OVERSEAS. 


BnvssELs.— At the orlices of the Société Nationale des Chemins 
de Fer Vicinaux.— To supply the aerial electric equipment of the 
Anderlues- Lobbe section of the Carniéres-Thuin Light Railway. 
weptember 20. 


CONSTANTINOPLE. —Admiralty.—Insulated copper cable, com- 
mutators, incandescent lamps, brackets, ete. (Part., Ministère 
de la Marine, À.).— Treasury.—Installation and exploitation of 
(underground) telephone service for town and district for 30 
years. (Part., Ministère des Finances, A.). October 14. 


FRANKFORT-A-M.—Two electrically worked movable cranes of 
2) tons each and 12260m. span ; one ditto 5 tons and 13`5401. 
span; two ditto hand or electrically worked, two 3 tons and 
7 195m. span each. Spec., 2s. 6d. (P.O.O.) Eisenbahndirection 
Hohenzollernplatz 35. 


JOHANNESBURG.—Tramway and Lighting Committee. — For 
additional plant: Boiler-house— Four boilers, each capable of 
evaporating 14,000 Ib. of steam per hour, £9,460 ; four mechani- 
cal stokers, £3,200; economisers, 42.000; one chimney and 
necessary flues, £2,200 ; steam, exhaust, and cireulating piping 
(£600 has already been passed), £1,500 ; two cooling towers, 
£2,000 ; cooling pond, £750 ; two feed. pumps and house. £600 ; 
one borehole and pump, complete with house, and reboring 
existing borehole, £790 ; removing four Stirling and two Ruston- 
Proctor boilers, steam pipes, ete., £500 ; total, £23.000. Engines: 
Scheme“ A," ^ B" or C, say £34,000 ; contingencies, £1.000 ; 
total, £58,000. 

MELBOURNE. — Post master-General.—100,000 porcelain insu- 
lators. November 9. 

New SovrTH WaLEs.—At Petersham telephone exchange.— 


Supply, delivery, and erection of a branching metallic multiple 
magneto switehboard. November 10. 


NORTH NYDNEY TELEPHONE ExcHaNaE.—For the supply, 
delivery and erection of a common battery switchboard at the 
Exchange, and also for the supply and delivery of apparatus 
for use on subscribers’ premises, in accordance with specitication 
No. 266. Specifications, general conditions, plans, ete., may be 
seen at the General Post Offices, Sydney, Melbourne, Brisbane 
and Adelaide. The work must be tendered for in accordance 
with schedule, New South Wales, E. E. 144/08, and the shortest 
time in which the apparatus would be delivered, and the country 
of manufacture, must be stated. "lenders must be endorsed 
“ Tenders for Switchboard and Apparatus, North Sydney," and 
addressed to the Deputy Postmaster-General, Sydney, by 2.30 
p-m., January 12, 1910. A deposit, or receipt for deposit, must 
be enclosed with each tender, of 59, on the amount thereof up 
to £1,000, and 21", on the amount over that sum. Tender 
forms, specification, ete., may be obtained, and preliminary 
deposits paid, at the Commonwealth Offices in. London, 72, 
Victoria-street, S.W. 


Panis. — Military Telegraph Corps. —2,000 kilos bimetallic wire’ 
Papers by September 21. (Part., Direction. d'établissement 
central du matériel de la télégraphie militaire, 51bis, boulevard 
de Latour-Maubourg. September 30. 


Sralx.— At the Port Works offices, Valencia. To supply 
six electric (1-ton power) towers for discharging coal. November 2, 


Toronto (Canada).—The City Council.—For the following 
electric motors: — Four 1,500 h.p. synchronous motors, two 1,500 
h.p. induction motors, four 500 h.p. synchronous motors, four 
500 h.p. induction motors, two 225 h.p. synchronous motors, 
with exciters, switchboards, connecting material, etc. For 
specifications, ete., apply to the City Engineer, by noon, 
October 14. 

VALENCIA.— Harbour Board.—Six l.ton electric cranes for 
timber unloading. (Part., Junta de Obras del Puerto.) Novem- 
ber 2. 


SOME CONTRACTS. 


IN DIA.— The D. P. Battery Co.'s contracts during the past 
week include orders for the supply and erection at Howrah 
of a storage battery having a capacity of 800 kw. hours, for 
the East Indian Railway Co., and another for New South 
Wales. In the hcme trade the ccmpany have secured contracts 
for 13 batteries for country house lighting, installations for the 
purpose of Government tests, and metal depositing work, as 
well as sundry renewal orders. 


ONTARIO.—In connection with the construction of the 
Governm^nt's power transmission system, we hear that the 
contracts for the erection of the transformer stations at St. 
Mary's, Stratford, Berlin, and Guelph, were given to 
Messrs. Edge & Gutteridge, of Seaforth, while those at Preston, 
Paris, Woodstock, and St. Thomas were let to Mr. John Hayman, 
of London, Ontario. 'The contract for the supplying of 12,000 
galvanised clamps to carry the cable was awarded to Messrs. 
Pratt & Latchford, of Brantford. - 


— 


KoRUMBURRA (Victoria). —Messrs. McLean & Co., of Mel- 
bourne, have signed the contract for the supply and erection 
of electric lighting plant at a cost of £2,160, the contract to 
be completed within nine months. 


The Premier Accumulator Co., Ltd., Northampton, have 
recently secured orders for 56 lighting type cells for Lord 
Roscbery, and also 55 lighting type cells for Lord Fitzwilliam, 
a lighting battery of 56 cells for Melbourne, and another lighting 
type battery for India, together with 264 cells in lead-lined 
wood boxes and automatic reversible booster and switch-gear 
for the Wallasey U.D.U., with 10 years maintenance. The 
Company have completed an extension to their works in order 
to cope more efficiently with increased ordera. 


TENDERS ACCEPTED. 


WonTurNo.— The offer of the Beck Flame Lamp Co., to supply 
Beck Lamps at a cost of £638 was accepted, it being proposed 
to substitute these for the present arc lamps. 


BUSINESS NOTES. 
LIGHTING AND GENERAL Home. 


ABERDEEN.—A number of employés of the Great North of 
Scotland Railway Co.'s locomotive works, Inverurie, paid a 
visit of inspection at the City Electricity Works. The party, 
numbering about 80, assembled at the junction of Justice 
Mill-lane and Holburn-street, where they were met by Mr. A. 
M'Kay, mains superintendent. At this point they entered the 
cable sub-way, and proceeded to the works, where they were 
divided into five sections, under the direction of Mr. M'Kay, 
Mr. W. Hodson, Mr. W. C. Kennedy, Mr. H. Smythe, and 
Mr. W. M'Kessock. The various sections were then taken over 
the boiler and engine rooms, offices, workshops, ete., and every- 
thing was most interestingly explained and described. At th, 
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close of the visit, Mr. William Cowie, foreman, thanked Mr. 
J. A. Bell (City Electrical. Engineer) for granting permission 
for them to be shown round the works, where so much was seen 
to interest them. He thanked Mr. M'Kay and his assistants 
for acting as guides, and making their visit so enjoyable and 
profitable. 


ABERDREN.— The annual accounts of the Electricity Com- 
mittee, as submitted to the Town Council, showed that the net 
revenue, after charging £9,657 88. 4d. as depreciation. on 
machinery, etc., and £6,426 8s. 8d. for sinking fund, leaves £227 
to be credited to the reserve fund, and that the total liabilities 
of the undertaking, after crediting the reserve fund with £14,000, 
amounts to almost £238,028 28. 2d. Councillor Gray, in moving 
the adoption of the accounts, said that in view of the fact that 
they were, so to speak, marking tim? in the matter of their 
output, he had no doubt that the Council would endorse the 
wisdom of their refraining in the m antim from going on with the 
proposed extension of buildings at the Dee Village Works. The 
ecmmittee had resolved to recommend that the practice hitherto 
followed of allowing a certain sum for depreciation should һе 
discontinued, and that the amount allocated each year to the 
sinking fund should be largely increased. The committee had 
resolved to introduce a flat rate of 31d. per Board of Trade unit, 
with alternative terms to large consumers, as explained in our 
last issue. Consumers of power current taking over 10,000 Board 
of Trade units per half-year were able to obtain all over 10,000 
units at 3 of a Id. per unit, while the Corporation tramways, 
which took nearly two million units per annum, or one million 
units per half-year, had to pay 114. per unit, whereas they ought 
to be able, if they were on the footing of other users, to obtain 
990,000 of these units every half-year at § of a ld. per unit. He 
eould not attempt to justify the price which was charged for 
electricity to tramways other than on the ground of expediency 
and on the ground that to vary the price by way of reduction to 
such a large consumer would be to throw the whole of other 
prices into confusion, and might be the means of wrecking the 
undertaking. The report was adopted. 


AMBLE.— The question of the proposed lighting of the town 
by electricity was discussed at the Urban Council meeting. A 
vote had been taken of the people by means of a circular, and the 
Chairman read the figures as follows :-—For the scheme, 251; 
against the scheme, 129; majority for, 122. It was further 
stated that 330 had sent in papers with the question unanswered, 
and over 1,000 had been sent out. Mr. Wanless suggested that 
they employ an expert to examine and report upon the scheme 
and advise them in the matter, and then take a second vote of 
the people. Mr. Brown seconded, and this was agreed to. The 
Council decided to advertise for an expert. 


Bacvup.—-It has been decided to appoint representatives of tha 
Council to m»et a Committee of the Rochdale Corporation, 
with power to arrange terms for the lease and working of a 
suggested scheme for the extension of the Whitworth tramways 
from the Bacup boundary at Britannia to the centre of the 
town. 


Bray.— The Electricity Committee advised the Urban Council 
that they had had under consideration a report from the Elec- 
trical Engineer with reference to the substitution of an oil engine 
plant for a gas engine, which had been formerly recommended. 
The Engineer's report recommended that the Local Government 
Board be asked for form ıl sanction to a loan of £1,000, particulars 
of which were submitted at the recent inquiry ; that sanction be 
asked to substitute a Diesel oil engine, originally proposed ; that 
the Engineer be instructed to prepare specifications for one 50 
b.h.p. Diesel oil engine, and high and low tension, disconnecting 
boxes, and that tenders be invited for the necessary works. The 
report was adopted. 

BRI DIINGTON.— The Borough Electrical Engineer (Mr. Arthur 
J. Beckett) reports that, in spite of many difficulties, the deficit 
on the undertaking for the year has been reduced from £275 
8s. 8d. in the previous year to £188, for this year being a net 
improvement in the working of over £87 8s. 8d. A most noticeable 
feature in the year's working is that for the first time since the 
undertaking commenced, the revenue from private lighting and 
other sources has exceeded that of the public street lighting, and 
there has been an increased revenue of £387 118. 11d. for the year 
ended March 31 last, and an increase of 34.007 units sold. 

CARDIFF.—The capital expenditure on the Electricity under- 
taking amounts to £262,967. The income during the past year 
totalled £41,976. an increase of £2,765. The expenditure during 
the year came to £25,853, an increase of £1,207. The gross profit 
carried to net revenue was £16,122, and the loan charges and 
sinking fund amounted to £16,025. Therefore, exclusive of 
provision for depreciation, the year’s working resulted in a credit 
balance of £97. 

DvnzLiN.— The electric lighting so much admired at the 
recent dance given by Colonel the Hon. Charles Crichton at 
Mullaboden, Ballymore-Eustace, was installed by Messrs. 
Maguire & Gatchell, of Dawson-street, Dublin, who have also 
completed similar installations for the Earl of Dunraven; 
Colonel St. Leger Moore, Naas; Major Close, Drumbanagher, 
Newry; F. W. O'Hara, Esq. Castlebar House, Sligo; Sir 
Horace Plunkett, Kilteragh, Foxrock ; W. A. Conduit, Esq., 


396 


Massbrook, Crossmolina ; ete. The same firm were entrusted 
by the Board of Works with the electric lighting in the Vice- 
regal Lodge for the Earl and Countess of Aberdeen. 


Dysart.—The agreement between the Kirkcaldy and Dysart 
Councils respecting the scheme for extending the Kirkcaldy 
tramways to Dysart has been before the Council, and. various 
minor alterations approved. The Town Clerk of Kirkcaldy 
having applied for the Dysart Council's consent to include in 
the Provisional Order powers to supply electricity for lighting 
in Dysart burgh, inquiry is to be made into the matter. 


EccLes.—The accounts of the Corporation Electricity Depart- 
ment show that the profit for the year ended March 31 was 
£860 6s. lid., compared with £443 188. Sd. the previous year. 
‘Fhere was an increase in the sale of current amounting to 
41.861 8s. 5d.. against which had to be set increases of £84 7s. 5d. 
in loan charges and £1,360 12s. Hd. in general working expenses, 
leaving a net increase of £416 88. За. Of the surplus, £333 15s. 9d. 
was carried. to the reduction of the Preliminary. Expenses 
account, which was thereby brought down to £706, the amount 
sanctioned by the Local Government Board. The balance of 
the arbitration account of £499 98. ӨЧ. was paid off, and the sum 
of £27 ls. 8d. carried to the reserve fund. 


HasLEMERE.— The Parish Council had. before. them а letter 
from the Hambledon Rural District Council, stating that the 
conditions on which. the Haslemere and Hindhead Electric 
Lighting Co. proposed to supply electric light. in Haslemere 
were 2s. 6d. per quarter per lamp, that there should be no 
less than four lamps in each. house connected, and that the 
owner or oceupier should agree to pay for at least three years 
whether the house was occupied or not. It was decided to ask 
that the condition of there being not less than four lamps should 
be reduced to two. 


Hove.—At the Council meeting it was announced that the 
Bus Со. had for use on the road between Hove and Brighton 
four electrie buses. 


kRinLwiNNING.— The Northern District Committee of the 
Ayrshire County Council appointed a sub-committee in con- 
nection with a proposed scheme for electric lighting at Ar- 
drossan and Stevenston. 


LEDs. — Sanction has been given by the Corporation Elec- 
tricity Department. to. the expenditure of £25 oh domestic 
electrical appliances for heating, ironing and other purposes, 
with the object of inducing householders who utilise the electric 
light to increase their consumption by extending the uses to 
which the current miy be put. The appliances will be loaned 
to selected customers. 


MaALVERN.— The Electrical Engineer reported. to the Rural 
Council that there was an. increased. demand over last month 
equal to 8978 c.p. lamps, making a total now connected in 8 c.p. 
lamps of 15.672. There were now 194 consumers. A re port was 
made as to the necessity for an electric sub-station in the vicinity 
of the College, and the terms upon which the Rev. S. R. James 
(headmaster) wa: prepared to provide a site. The Electricity 
Committee recommended that the terms be accepted subject to 
an agreement, and this proposal was approved. 


NEWCASTLE (Ireland). Messrs. J. W. Fraser & Co., Lewisham, 
have notitied the Urban Council that they are applying to the 
Board of Trade for a Provisional Order, authorising them to 
generate and sell electricity for lighting and power purposes 
within the Council's area. As we understand the Counc il do 
not contemplate taking the matter up themselves," the firm 
added, " we, therefore, venture to rely on their support to our 
application." The Council decided to inquire. from Messrs. 
Fraser as to the probable date of completion of works, nature 
of construction, and approximate charges. 


Rynort.—Plans for the provision of an electric sub-station 
have been approved by the Sunderland Rural Council. 


SHEFFIELD.—At the City Council meeting Councillor Neal 
moved * That it be an instruction to any Committee of the 
Council (including the Education Committee) requiring work 
doing by an electrician not to apply for or accept any tender for 
such work—but that the same be entrusted to the Electric Supply 
Department of the Corporation; which department is hereby 
instructed to execute such work at the actual net cost thereof, 
with an addition of 5% to cover standing charges.“ The general 
opinion was that frequent competition from outside traders was 
necessary in order to keep the Corporation departments in proper 
order, and that it was not right for the Corporation to interfere 
unduly with private manufacturers. The motion was lost, 10 
voting in its favour and 30 against. 


Tavistock.-—At the Urban Council meeting Mr. Foster moved 
that the Council apply to the Board of Trade for a Provisional 
Order granting them the power to erect works for the purpose of 
supplying electric light and power in Tavistock. They had had 
the order of an outside firm, but he thought it was desirable that 
if there was to be electric hghting the persons to control it were 
the public authority, and the proper persons to receive the 
benefit of the protits to be derived were the ratepayers. The 
matter was allowed to rem un in abeyance. 
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Torguay.—The Local Government Board wrote asking for 
the observations of the Council upon a communication which 
they had received from residents in Beacon- terrace. in close 
proximity to the electric lighting station, calling attention to the 
nuisance therefrom caused by vibration and dirty smoke fumes. 
They asked that no loan should be granted for any new municipal 
buildings until the electric lighting station was removed to 
another part of the town, where it would cease to be a nuisance. 
The Council decided to refer the matter to the Electric Lighting 
Committee. 


Warrorp.—The annual income of the Urban Councils 
Electric Lighting undertaking from private consumers has 
increased from £4,907 17s. 2d. in 1905 to £8,315 8s. 4d. last year. 
The number of consumers now appears as 712 against 425 in 
1905. To the Electric Light Committee, the Clerk reported that 
after conference with the Chairman he had consented to. the 
deletion of Clause 36 relating to the supply of electrie fittings 
from the Bill, as it was deemed better to rely on the provision of 
the Electric Lighting Amendments Act Bill. which was now 
before Parliament, and would. probably be passed this Session. 


WEpNEsBURY.— The Borough Electricity Supply accounts for 
the vear ended March 31 last show that the gross receipts were 
2.086 58. Ld. Generating expenses absorbed £1,133 28. За. ; 
distributing expenses, £59 58. МЧ. ; and management expenses, 
£346 188. Id.; and after defraving other expenditure. there 
remains a gross profit of £438 4s. 5d. The Department purchased 
approximately 148,000 units, and generated 195,000 units. The 
quantity sold totalled 223,700 units, and the quantity lost in 
conversion to direct current, used on works, lost in storage, and 
on mains appears as 119.300 units. Owing to the works meters 
being out of use for part of the period, due to change in system 
of supply, the figures for electricity used on works in conversion 
and storage and lost in distribution are approximated. 


WORCESTER. — At the City Council meeting the Finance Com- 
mittee recommended that application be made to the Local 
Government Board to sanction a loan of £656, for the storage 
and handling of coal at the Hylton-road Electricity Works, 
repayable in seven. years; and that, notwithstanding the pro- 
posal to borrow the above sum, it be repaid out of the revenue 
of the Electricity Department by three yearly instalments. The 
Council, however, adopted an amendment to the effect that the 
Electricity Committee should repay the sum in five years. 


LIGHTING AND GENERAL— Overseas. 


AvsSTRALIA. - A series of large pumping plants for irrigation 
on the River Murray is being installed by the Victorian State 
Rivers and Water Supply Commission. The Government 
stipulated that the necessary michinery should as far as possible 
be mide in Australia, and Messrs. G. Weymouth Pty.. Ltd. 
of Richmond, secured the orders for all the plants. The pumps, 
auxiliaries and electric lighting sets were from Messrs. Wev- 
mouths own works. The total capacity of the whole of the 
plants is 34.500 c.f. of water per minute, or sufficient to flood 
about 1,150 acres one foot deep per day.—The Ballina (N. S. W.) 
Municipal Council has invited applications for a scheme of 
cleetric lighting for a period not exceeding 10 years, after which 
the Council is to have the right to purchase the plant at a 
valuation. — The Fremantle and East Егет апе Municipalities 
have successfully floated a joint loan of £30,000 for tramways 
and electric lighting purposes.—Messrs. Noyes Bros. (Sydney). 
Ltd., have completed the installation of an electric light plant 
at the Lithgow Iron Works. The plant consists of a 10 kw. 
Westinghouse 125 volt, ecmpound wound direct current gene- 
rator, coupled to a Westinghouse " Standard " vertical two- 
cylinder high speed engine. The light is provided by 21 enclosed 
are lamps, which will enable the rolling mills and the bolt 
and engineering shops to work at night. 


Consular report indicates that the 
installation of electric power works in Sucre has created а 
favourable opening for the introduction of electricity for power 
purposes in local industries. The works are situated about eight 
miles from Sucre, and the wires to the town are carried overhead 
on wooden posts, which the Consul states are unsightly, and 
cannot last long. British manufacturers are invited to consider 
if they could not produce cast-iron posts at less than 6s. 8d. per 
8 ft. length that would better suit the purpose. 


Canapa.—We hear that plans are in preparation by the 
British Columbia Electric Railway Co., and the Vancouver 
Railway Co., of Vancouver, B.C., for the construetion of a water- 
power plant on Vancouver Island for the supply of power to 
Vancouver and Victoria. 


CHARLTON (Victoria).—It is proposed. to form an electric 
HEURE оправу with a capital of £2,900. 
ffective departure has been made 
in the manner ning blasting charges at Mr. C. E. Eldridge’s 
Standard Quarries, the old-time fire-fuse being replaced by an 
electric current. 


Ixpra.— The Calcutta Electric Supply Corporation, Ltd., are 
increasing their capital to the extent of £400,000, with the 
object of providing for the further extensions of mains necessary 
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to meet the constantly increasing demands for current, and for 
the purpose of purchasing a site and erecting thereon and 
equipping a high-tension generating station. 


KATIMOORLIE (Western Australia).—The revenue of the 
electric lighting department for June amounted to £1,801, and 
the working expenses to £911, leaving a profit of £890. The 
revenue for the six months showed an improvement of £62 
as compared with that for the same portion of last year, the 
profit having inereased by £502. The electrical engineer reports 
that the number of consumers is steadily increasing. 


Launceston (Australia).—The City Council has instructed 
Messrs. Strike and David, the municipal engineers, to prepare 
plans and specifications for the construction of a proposed 
tramway. 


Lonpon (Canada).—-A scheme for the provision of under- 
ground transmission wires in connection with the installation 
of Niagara power has been favourably considered by the Council. 
The cost is estimated at $70,000. 


Monte Rosa.—The advantages of the telephone have now 
been extended to the Margherita Observatory on Monte Rosa. 
The cost of the line, which is probably the highest on record, 
was defrayed by Queen Margherita of Italy. From the Observa- 
tory, which is situate over 15,000 ft. above sea level, the staff 
will be able to speak to Rome and Milan. 


Ross (New Zealand).— Messrs. Maben & Welch, of Wellington, 
have installed for the Ross Goldfields, Ltd., the electrical 
machinery for the transmission of 1,000 h.p. from Kanieri 
Forks to the mine at Ross, a distance of about 23 miles. 


SHEPPARTON (Victoria).—A deputation has been appointed 
by public meeting to urge upon shire Council that the time 
is opportune for the installation of the electric light in the 
district. 


Ѕостн ArRICA.— From an extract from the Cape Times it 
appears that, on one of the Rand mines, underground telephcnie 
communication has been established. It is said that the instal- 
lation of telephones underground is likely to be carried out on 
the Randfontein estates and Langlaagte, as well as on other 
mining properties. H.M. Trade Commissioner for South Africa 
(Mr. R. Sothern Holland) has forwarded an extract from the 
South African Mining Journal, according to which tenders are 
to be invited for the supply, to the Johannesburg Town Council, 
- of electric generating plant, ete., to the value of some £57,000, 
as follows :—4 boilers, each capable of producing 14,000 lbs. of 
steam per hour, £9,460; 4 mechanical stokers, £3,200 ; 
economisers, £2,000; 1 chimney and necessary flues, £2,200; 
steam, exhaust and circulating piping, £1,500 ; 2 cooling towers, 
£2,000 ; cooling pond, £750; 2 feed-pumps and house, £600 ; 
1 borehole and pump, complete with house, and reboring existing 
borehole, £790 ; removing 6 boilers, steam pipes, etc., £500 ; 
engines, about £34,000. 


St. CATHERINE'S (Canada).-- The Ridgeville Electric Light 
and Power Co., Ltd., has just been formed, with a capital of 
$40,000, to supply electric light and power to places in the 
townships of Thorold, Pelham and .Gainsboro. A franchise 
has been obtained in the two townships first named. 


TirIIS.— A new loan is proposed for the provision of a 
hydraulic power station, irrigation and other purposes. 


VADO.—À scheme for the provision of a central electric 
generating station has been approved by the Italian Railways 
Executive Council. The cost is estimated at £60,000. 


Victoria (Australia).—During last year permits were granted 
with respect to electric light or power works to the municipal 
councils of Prahran, Camperdown, Terang and Sunbury, also 
to the Leongatha Butter Factory Co. Under the Electric Light 
and Power Act, electricity for light or power is now supplied 
in Melbourne and part of the suburbs, also in Ballarat, Bendigo, 
Geelong, Nhill, Inglewood, Hamilton, Kerang, Donald, Sunbury, 
Camperdown, Kilmore, Leongatha and Mildura. 


VIENNA.—The communal authorities of Gloggnitz, according 
to a Vienna report, are arranging to erect electrical works, the 
power to drive which will be obtained from the Weissenbach 
waterfalls. It is proposed to contract a loan for the carrying 
out of the works in question, which it is estimated will cost 
267,000 kronen (about £11,000). 


WELLINGTON (New Zealand).—The annual report by the 
Electrical Engineer (Mr. Stuart Robinson) states that the gross 
revenue of the municipal Electric Light Department for the 
year ended March 31 last amounted to £44,321 8s. 2d., made 
up as follows: — Private lighting, £37,836 2s. Sd.; public 
lighting, £1,148 бв. 8d. ; power supply, £5,117 7s. 9d; and 
miscellaneous receipts, £219 lls. ld. The total working ex- 
penses, including renewals to plant for the year, amounted 
to £25,018 19s. 2d. After providing for interest on debentures, 
2% sinking fund in repayment of debentures, and setting aside 
a sum of £5,466 lls. 9d. as depreciation, there is a net surplus 
of £4,272 6s. 6d. The total number of units generated amounted 
to 2,571,688. Private lighting installations absorbed 1,464,389 
units, and power consumers took 400,391 units. In addition to 
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this, 130,524 units were supplied for street lighting, and 50,220 
units used in the works. During the year the tender of Messrs. 
C. A. Parsons & Co., of Newcastle-on-Tyne, for the supply 
of a 1,500 kw. turbine generating set, was accepted. Part of 
this plant has already come to hand, and will be erected in the 
new part of the station. The working of this set, which will be 
available in about three months’ time, will add materially to 
the efficiency of the station. The revolution in electrical lighting 
effected by the metallic filament lamps is already having a 
considerable effect in decreasing the gross revenue of the depart- 
ment, but the electrical engineer believes the electric light will 
be so greatly popularised that the corresponding increase in 
business will enable the city to continue the undertaking on a 
sound financial basis. 


— ет — 


TRACTION— Home. 


BrErrasT.—To the Tramways and Electricity Committee the 
Electrical Engineer (Mr. T. W. Bloxam) submitted for approval 
plans showing the proposed new positions of tramway poles and 
alterations necessary to the equipment to allow of the removal 
of the centre poles at the junction of Howard-street, and Bedford- 
street, at the Albert Memorial, at the corner of Ann-street and 
Victoria-street, and the junction of Ann-street and Oxford- 
street, as reccommended by the City Commissioner of Police; and 
also plans and estimates of the cost of the removal of all the 
centre poles in the city, with a view to doing away with all 
obstructions to street traffic. The committee considered. the 
proposals most valuable in the interests of street traffic, while 
not interfering with the efficiency of the overhead equipment, 
and instructed the officers concerned to have the alterations 
carried out, taking the most congested thoroughfares first in 
hand. 


HaMrsTEAD. —- Electric cars commenced running on the third 
and final portion of the London County Council tram route 
from Holborn to Hampstead, viá King's-cross and Camden 
Town. The portion of the route between Holborn and Park- 
street, Camden Town, was opened up a short time ago. 


TRACTION Overseas. 


AvsTRIA-HvNcany. — The district authorities of Hohenfurt 
have arranged to construct as soon as possible an electric rail- 
way from Zartlesdorf to Lippnerschwebe. The cost of con- 
struction is estimated at 3,000,000 kronen (£125.000), to cover 
two-thirds of which it is proposed to issue a loan. 


Moscow.—Most. of the plant for the tramway system now 
being electrified, has been ordered from Germany. The funds 
were obtained by a loan raised in London. 


Panis.--The railways radiating from Paris to Versailles, St. 
Germain, and Argenteuil are to be electrified at a cost of 
£6,000,000. The work is to be completed in 10 years. 


Rome.—The Technological Bureau is receiving offers to supply 
electric connections for rails and trolley lines for the tramways 
over 12} kilos. of route. 


SPAIN.— The Gaceta de Madrid of August 22 notifies that Don 
José Curbera Fernandez has applied to the Dirección General de 
Obras Püblicas, Madrid, for a concession for the construction 
and working of an electric tramway in the city of Vigo and 
suburbs, and that a period of one month from the date of the 
Gaceta is allowed for the presentation of competing offers at the 
above-mentioned Dirección. The Gaceta of August 25 contains 
a notice, issued by the Dirección General de Obras Públicas, 
Madrid, inviting tenders for the construction and working of an 
electric tramway to run from Calle de Villanova to Calle de 
Wad-Ras, in Barcelona. Tenders, enclosed in sealed envelopes, 
and accompanied by a deposit of 3,193 pesetas (about 2114), 
should be addressed to the above-m»ntioned Dirección, where 
they will be opened at noon on November 3. An application 
respecting this concession has already been submitted by the 
Sociedad Anonima Tranvías de Barcelona a San Anrdés y 
Extensiones, who have certain preferential rights in the com- 
petition. For further particulars, copies of the Gaceta referred 
to may be seen by British firms interested on application at 
the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, E.C. The Gaceta of August 23 contains a 
notice issued by the Direecion-General de Obras Públicas, 
granting provisionally to Don Carlos E. Montañés a concession 
for the construction and working of the Metropolitan Railway 
(Electric) at Valvidrera. It appears that the work will involve 
the boring of a tunnel. Two years are allowed for the com- 
pletion of the work, excluding tunnel operations. 


TukIN.— The Italian Government having decided to electrify 
the line between Modane and Turin, through the Mont-Cenis 
Tunnel, for local train services, the Municipality of Turin ha: 
consented to let one of its stations for a yearly rent of 200,00) 
lire (£8,000). This is the hydro electric station of Chiomont», 
on the Dora-Riparia. This will give sufficient power not only 
to work the line through the Mont-Cenis, but also along the 
steep gradients; between Modané and Turin. 
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AMERICAN NOTES. 


(From our Correspondent.) 
NEW YORK. 


Business is exceptionally brisk both in the wholesale and 
retail branches of the electrical industry. The demand for 
electric plant. for mills and factories is just about as active as 
engineers can do with, and numerous notifications are made of 
inability to accept fresh orders for delivery before February 1, 
and, in some cases, March 1. The General Electric Co. has this 
week supplied à 1,500 kw. rotary converter to the New York 
Central. Railroad Co. for lighting service in that portion of the 
new Grand Central Station which has already been ccmoleted, 
and other sales include an electrically driven installation. with 
450 kw. engine-driven generator, for the Firth Carpet Co., of 
Firtheliff. N. V.; 500 kw. turbo-generator for the Brighton 
Mills at Passaic, N.J.. and ccmplete installatien for the Standard 
Oil Co.'s plant at Montrose, N.Y. "The entire force of the 
Westinghouse Electric & Manufacturing Co. at East Pittsburgh 
is now working 10 hours a day, and there are between 10,000 
and 11,000 men on the pay-rolls, as cc mpared with 6,000 at the 
low point last усаг. The gross business is now running at about 
$2,500,000 per month, or $30,000,000 per year. 


Domestic Appliances. 


Retailers report an extraordinarily active dem uid for acces- 
sories, especially electric irons, electric saucepans, chafing dishes 
and grillers, and econcmical types of electrical heating and 
cooking stoves. A new heating stove now on the market, neatly 
finished in black, sells at 85, or, say, one guinea in English 
money. Its consumption is one kw. for the first half-hour, 
and 250 watts per hour thereafter. A big trade is being done 
in this line. A director of one of vour big electrical firms at 
Hcme who is over here tells me that there is nothing in the 
English market at present to come anywhere near this heater 
in point of cheapness and efficiency. But I think there will be 
when he gets back again. 


Electricity for the People. 


This same manufacturer from the Old Country also told m? 
that he had come across nothing in England like the efforts 
made here by central stations and manufacturers to popularise 
the household uses of electricity. He mentioned the instance 
of a large municipal electrical undertaking in the Miclinds 
whose manager refused to wire private houses (already taking 
current for lighting) for less than £2 per house, and also declincd 
to permit the use of stoves with self-contained тег». Cn this 
side, central stations do everything they possibly can to in- 
crease consumption, but according to my Manchester. friend, 
that is not the case on your side. I am bound to sav I find this 
difficult to believe, but I send you this stat« ment in order that 
it may meet with the refutation which I feel convinced will be 
promptly forthecming. 


Electric Drive for Cotton Mills. 


The Allis-Chalmers Co. is furnishing the new Nashawena 
Mills, in New Bedford, Massachusetts, with two 3.000 kw. and 
one 500 kw. steam turbines. The same company has also con- 
tracted with the Whitman Mills, of New Bedford, for power 
house equipment, including one 2.000 kw. steam turbine, and 
with the Byron-Weston Co., of Dalton, Massachusetts, for 1,750 
kw. steam turbine. The Allis-Chalmers Co. has recently sold 
to New England cotton mills 27 steam turbines with an aggregate 
of 36,000 h.p. 


High and Low Pressure Turbine. 


A new method of operating a steam turbine has been put 
in force by the Canton Electric Co., of Canton, Ohio, where a 
500 kw. Curtis turbine is scm»ti mes operated in the ordinary 
way by supplying high pressure steam to the first stage, and 
thence to the second stage. апа sometimes used as a low pressure 
turbine in connection with the exhaust of one of the steam 
engines ; the exhaust being supplied to the second stage, and 
the first stage being put out of action. The second stage, says 
the Electrical. World, works as a low pressure turbine deriving 
most of its power from the vacuum muintained by the con- 
denser. In order to provide against slowing down the turbine 
under over-load, the throttle is open so that high-pressure steam 
will be supplied by the governor to the first stage whenever 
the speed falls below a predetermined amount. The governor 
ів so adjusted that under ordinary conditions no high-pressure 
steam is supplied, but the instant the speed falls the governor 
opens the valve to supply high-pressure steam. 


Sea- Air by Motor. 


A gencration ago Edison laid down the dictum that there was 
nothing that electricity could not do. Neither he nor Róntgen 
had then foreseen the X-ray, and the Herzian wave was barely 
a ripple. The “ Gold brick " min has been busy since within- 
genious devices for utilising electricity to extract gold from 
the ocean, but the yellow metal has generally, I fear, come 
frcm the pockets of a confiding public. But now we not only 
have a machine for miking sca-air, with all its health-giving 
properties, by means of electrical discharges of high frequency, 


but at least two firms have put this machine on the market 
а` a price at which almost anyone can test it and prove its 
absolute genuineness. [t is to Chicago, in the firet instance, 
that the credit belongs of introducing this wonderful con- 
trivance to the public. It is described as a machine for the genera- 
t on of ozone by means of electrical discharges. Two firma, the 
Ozone Pure Airifier Co. and the National Air Filter Co., are 
offering machines ата] enough for home? and office use and 
others large enough for publie halls. The generators are m ide 
for alternating current, and with the addition of a small motor 
generator, for direct current also. Their value has been proved 
to demonstration in sick rooms, as well as in crowded assemblies. 


Electric Drive for War Vessels 


Prof. Reginald Fessenden has submitted a proposition to 
the United States Navy Department for the experimental 
equipment of a war vessel with turbo-electric drive. Professor 
Fessenden's plan is to use steam turbine three-phase genetators, 
with induction motors on the propellor shafts. He claims that 
higher power can be obtained with less weight under this svstem 
than any other. The Navy Department has the mitter under 
the consideration of experts, and the proposal will probably be 
adopted, 


Tungstens Again. 


The boom in tungstens still continues. Everybody is talking 
tungstens just now. Nearly all the technical magazines carry 
this month full-page advertisements from the General. Electric 
Co. setting forth the valuc of these lamps for household lighting, 
and this is only the beginning of an extensive campaign that 
has been planned for the purpose of popularising tungstens. 
The advertisements will be published simultaneously in the 
leading popular periodicals, and travellers will be sent all over 
the country with sample lamps which, in many cases, will be 
left with private consumers for trial. 


Indiana Tributes. 


At the first convention of the Indiana Electrie Light Associa- 
tion, held at French Lick, Indiana, the tungsten lamp occupied 
a very prominent position. Mr. Merrill. of the National Electric 
Lim» Association of Cleveland, opened the ball with a paper 
on " The Ccommereial. Effects of the Tungsten Lamp and Its 
Later Developments," with special reference to the relation 
between the lamp manufacturer and the central station. The 
stations, said Mr. Merrill, have found the tungsten lamps valuable 
in attracting much new business by low rates adapted to the 
new lamps, which stimulate a desire for more light. “ Public 
interest in lamps and lighting is aroused as never before. The 
tungsten lamp mikes possible a degree of illum'nation which 
would have been prohibitive a few vears ago on the score of 
expense. The residence customer who cuts down his current 
consumption for light by using the tungsten lamp is apt to 
install electric flat-irons or other convenient electric devices, 
thus helping the day load and the load factor of the station. 
Never before has the central station been in such an excellent 
pesition to moet gas competition." 


Outdoor Use. 


Mr. Merrill pointed out that low-voltage tungstens are used 
for outdoor decorative and sign lighting, lamps of 4 c.p. being 
large enough. These require low-voltage circuits. and 8- volt 
to 12-volt tungstens can be procured. They must be burned 
in series or series- multiple. or with transformers if alternating 
current is available. The transformers should be controlled 
from the primary side. Voltage drop in secondaries must be 
sm ill, and the transformers should be operated at as near full 
load as possible. Sign and decorative lighting is most frequently 
done on a flat-rate basis, so that by the saving afforded by 
tungsten lamps a reduction in rate can be mide to the customer. 
while the ecm»any secures a better return. Tungsten lamps 
are also being rapidly introduced for train and automobile 
lighting, often supplanting gas or oil. The pocket flash-lamp 
is another form where the new filament is particularly advan- 
tageous. Mr. George C. Osburn, of the General Electric Lamp 
Works, Harrison, N.J., spoke of the opportunities afforded by 
the tungsten lamp of getting much lighting now done by gas 
companies. The series tungsten lamp is particularly useful for 
central stations furnishing street lighting. Mr. Charles Н. 
Howe, of the Holophane Co., of Chicago, said the tungsten 
lamp should be used to place the central station in a better 
position in the eyes of the public. 


TYNESIDE NOTES. 


(From our Correspondent.) 
NEWCASTLE. 


One or two events in this area during the past few days 
have demonstrated the somewhat acute state of “ nerves ` 
into which the public has fallen with regard to the employment 
of electricity in mines. The situation is getting almost as 
dreadful as the fear of the average man for the cable which 
lies under the street pavement. / Any explosion is sure to be 


caused by electricity. In the same way, the Miners’ Associa- 
tion for the County of Durham had before them a resolution 
at their meeting on the 4th inst., embodying the idea that 
electric cables and machinery should be removed from the 
mines in which they at present exist, inasmuch as they are 
regarded as a source of great danger. It was, however, ex- 
plained that an expert committee is, according to an announce- 
ment by the Home Secretary, about to be appointed in order 
to revise the rules relating to the use of electricity in mines, 
and on this account the subject was allowed to drop. 


Electricity in Mines. 


In connection with this matter, the local sections of the 
Institution of Mining Electrical Engineers are taking a great 
interest, and there is a strong fecling on the part of the members 
that the Institution should be represented on the expert com- 
mittee, and that, moreover, members frcm each mining district 
should be allowed to give evidence. That this is a wise pre- 
caution to take in the interests of the electrical community is 
shown by another incident occurring this week in this area. 
On Tuesday, the 7th inst, in reporting an unfortunate fire 
which occurred underground at the Bothal pit, Ashington, 
Northumberland, a correspondent of the Newcastle Daily 
Chronicle reported that it was stated that the fire was caused 
by the fusing of & wire in connection with an electric hauling 
engine situated about a quarter of a mile from the shaft. This 
report was inaccurate, as I have received an authorised state- 
ment from the offices of the colliery concerned that the fire 
was not caused by electricity in any way. ' In fairness to the 
Newcastle Daily Chronicle it should be stated that this journal 
corrected the information in a very prompt and full manner ; 
but the incident is instructive as showing the tension of opinion 
which exists in this area as to the safety of electricity in mines 


Telephone Novelty. 


I have received from the Secretary of the Newcastle Chamber 
of Commerce a copy of his recent report on an interesting 
telephone novelty in the shape of an automatic telephone ex- 
change. The invention makes it unnecessary for the subscriber 
to ring, this being done automatically. The apparatus consists 
of a disc on which are 10 holes, numbering from nothing to nine, 
and the subscriber presses in turn each of the numbers he 
requires. The subscriber having finished terminates the con- 
nection by hanging the receiver on the hook, and immediately 
another person can be called up. Should a subscriber wish to 
call whilst a number is in use he can get no connection until 
the user has ceased conversation, and this does away with the 
annoying feature in automatic telephones of being interrupted 
in the midst of a conversation by someone breaking in. 


Orders for Plant. 


The use of electricity for industrial purposes is proceeding 
satisfactorily in the Blyth district, in the north of the county 
of Northumberland. Messrs. Crompton & Co., Ltd., have 
recently supplied the Morpeth Road Works of the Star Foundry, 
Blyth, with a number of motors of various sizes, together with 
a main distribution board for controlling three-power circuits 
and a separate starting panel for each motor. The transmission 
is affected by means of insulated cables to the top of poles, 
and from pole to pole, by bare copper wire. The first cf the 
motors to be installed was a belt-driven 5 b.h.p. machine running 
at 1,200 r.p.m. for a fan producing the blast for the forges in 
the blacksmith’s shop. Another 5 b.h.p. motor fitted with a 
raw hide pinion and geared into a cast iron spur wheel drives 
a punching and shearing machine; a 25 b.h.p. motor running 
at 900 r.p.m. drives various tools in the main shop, and a 75 
b.h.p. motor at 750 r.p.m. is for a blower for steel castings. 
Messrs. Crompton & Co., Ltd., have also on order a five-ton 
crane with wiring complete. The crane is by Messrs. Chatteris, 
and is equipped with Crompton motors and controllers of the 
following capacity: one 8 b.h.p. motor for lifting ; one 5 b.h.p. 
motor for longitudinal traverse; and a l4 b.h.p. motor for 
cross traversc. The installation also includes the lighting by 
means of Crompton-Blondel flame arc lamps running 10 in 
series on 460 volts. A number of lamps have been installed 
at the copper works, and a 5 b.h.p. motor for driving a pipe- 
bending machine at the Croft-street premises of the Star 
Foundry Co. Another order which Messrs. Crompton have 
obtained from the north-eastern district is in connection with 
the equipment of the Blyth shipyard, for which they are sup- 
plying the following motors: a 13 h.p. motor for mounting 
on the top of the punch, shear and cutting machine, driving 
by means of belt; an S h.p. motor for driving fan; a 26 h.p. 
motor situated in the workshop for driving various tools; a 
50 h.p. series reversible motor fitted with gearing for driving 
cold rolls; and a 15 h.p. motor driving through gearing for 
raising and lowering the rolls. 


Corporation Tramways Report. 


During the past week the annual report of the Gencral Manager 
of the Newcastle Corporation Tramways has been published, 
and this year it affords more than usually interesting reading, 
both from an engineering and financial point of view. To main- 
tain the plant in good condition, the two battcries formerly 
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installed at the generating station have been replaced and two 
automatic reversible boosters have been installed in order to 
work in conjunction with these batteries. Although it is im- 
possible yet to give definite figures as to the actual saving 
efiected by the boosters, it is now possible to run through the 
heavy evening loads with one large generating set running in 
conjunction with the batteries, whereas formerly, owing to the 
workmen's traffic, heavy peak loads were experienced in the 
winter, necessitating the paralleling of two of their largest 
generating sets. During the summer months the running plant 
can now be shut down for some hours during the night, the 
batteries taking the load. Two sets of new pumps have been 
installed in the pumping station on the river side, and an 
additional suction pipe 2 ft. in diameter has been laid from the 
pumping station to the river. This plant shows a saving of 
25% in power used for circulating water purposes. he dis- 
advantages, however, of having the power-house removed some 
distance from the river are shown by a clause in the report 
referring to the doubts and uncertainties of a breakdown in 
connection with the pipe line for circulating water between the 
pumping station and the power-house, which can only be 
duplicated at great cost. In this respect the Corporation Station 
is unfavourably situated as compared with the power-houses of 
the Newcastle Electrie Supply Co., situated practically upon 
the river bank both at Carville and Neptune Bank. The con- 
sumption of coal per unit has been reduced from 48 lbs. in the 
year 1904-5, to 3:57 in the year 1908-9, the units in tho two 
years being re:pectÉvely 8,581,301 and 9,864,969. There has 
been a reduction of 143,616 units in the output during the past 
year because of the curtailment of the service of cars during 
the strike period which prevailed in the Tyneside district during 
the year. In connection with the Corporation extensions and 
improvements at the quayside, a temporary lighting and power 
installation has been fitted up, and on the completion of these 
works the plant will be permanently installed. ‘There are now 
183 passenger cars in stock, together with one water car and 
three salt and sand cars. 


Reserve Fund for Renewals. 


The wisdom of providing a reserve fund for renewals to the 
extent of £62,699 has been demonstrated by the fact that the 
expenditure on the maintenance of the cars now shows a 
tendency to increase as the cars become older. Mr. Hation is 
faced with a difficulty which exists in the changing of fares, 
owing to the fact that there is no intermediate English coin in 
general circulation between the limits of a penny and penny 
half-penny. A tentative suggestion is mooted as to the advisa- 
bility of having, for tramway systems with general character- 
istics as obtained in Newcastle, a minimum penny half-penny 
fare, with books of tickets to be purchased at such a reduction 
as to place the revenue of tramway undertakings on the flexible 
and controllable basis. The situation is rendered somewhat 
piquant by the fact that Alderman Sir Joseph Baxter Ellis, 
who is Chairman of the Newcastle Tramway Committee, has 
communicated to the local papers his disagreement with such 
a proposition. The problem appears to be rather a question of 
differing first conceptions of the problems than of any conclusion 
therefrom, and I hope to refer more fully to the subject in my 
next week's communication. In the meantime it may be stated 
that Mr. Hatton's proposition appears to afford a satisfactory 
solution to a diflicult problem which has to be faced by prac- 
tically every tramway undertaking in existence. 


New Appointment. 


A change has recently been made in the teaching staff at the 
Sunderland Technical College, and Mr. William T. Maccall, 
M.Sc., A. M. I. E. E., who was formerly teacher of engineering at 
the Woolwich Polytechnic, and who is now resident in Halifax, 
has been appointed head of the electrical engineering depart- 
ment. 


TRAMWAY STANDARDS AS STAY POLES. 


A curious accident, illustrating the trouble which might arise 
from using tramway standards as stay poles, is described in the 
National Telephone Journal by Mr. E. Harper, local manager 
N.T.C., Bournemouth. Six or seven years ago, when the electric 
tramways were constructed, a small route, carrying a few wires, 
was placed underground where it crossed the tramways, the cable 
terminating on the poles at either side of the road. Permission 
was given in one case for the back stay to be staved back to the 
nearest tramway standard, which happened to be in the direct 
line of pull. Recently the trolley arm of a car jumped the trolley 
wire, and the driver pulled up at a point which caused the metal 
end of the trolley arm to connect the live wire with the bu 
arm supporting it on the standard to which the stay was attached. 
This standard was not apparently connected to earth beyond 
that which it obtained through being set in cement in the ground. 
A portion of the tramway current passed along the stay, which 
was touching the pot-head at the top of the pole, and thus found 
its way to earth along the lead sheathing of the cable, burning a 
hole about two inches long in the cable sheathing. Mr. Harper 
explains that in order to ayoid further trouble one of the tramway 
authority's strain insulators has been inserted in the stay wire. 


* 


THE. 


PATENTS. 


Control of Dynamo Electric Machines. 


16997.—-1908. BRITISH THomson HovsrowN Co., Lro., London. 


This improvement refers more particularly to compound 
wound traction motors, adapted to be run as generators 
while the vehicle is coasting or reducing its speed so as 
to return energy to the line. The object is to arrange the 
controlling mechanism so that when an overload occurs 
the motor will be provided with a full series field so as to 
bring down the speed, and also that the shunt field will 
be opposed by a full series field when the motor begins 
to act as a dynamo and generate current. In the diagram 
A and B represent the relays, and С is the contactor, the 
circuit of which is controlled by them. The relay A, which 


may be a reverse current relay, is provided with a shunt 
coil a, which is nearly strong enough to cause the relay to 
yperate. A series coil с is also provided on relay A through 
which current passes in such a direction as to oppose the 
shunt coil while the machine is running as a motor, but 
in a direction to assist the shunt coil a when the machine 
is running as a generator. The second, or overload relay 
8, is also provided with a shunt coil b and a series coil d, 
which are so wound as to assist one another when the 
machine is running as a motor, but in this case the circuit 
of the shunt coil b is only completed when the relay has 
operated through an overload on the series coil d. This 
prevents the series field F of the motor from being short 
circuited again until the controlling switch has first. been 
returned to its off position. The interlocking contacts of 
cf the shunt coil b may be I ridged as illustrated by a con. 


"m 
. 


tact e carried by the core of the relay, or pid may le 
arranged in proximity to the contactor C, which con- 
trols the shunt through the diverter D about the series 
field F of the motor so as to be bridged when the contactor 
is opened. The overload re'ay B may be also provided, 
as illustrated, with a third coil f so arranged as to caure 
the relay to operate with a smaller current when the shunt 
field S of the motor is weak than when this field is strong. 
Coil f may be connected in series with the shunt field and 
wound so as to oppose the series winding d of the relay, 
‘nd may have short circuiting contacts g controlled by 


the contactor C and arranged so that they are bridged 
and the coil short-circuited when the contactor is open. 
During normal operation the position of the relays and 
contactor is as illustrated in Fig. 1. It will be seen from 
this figure that the contactor € is closed, thus establishing 
a shunt circuit about the series field F of the motor through 
the diverter D. If, however, an overload occurs in the 
circuit the overload relay B willToperate and cause the 
bridging contact e to break the circuit of the coil of the 
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contactor C as illustrated in Fig. 2. The contactor, there- 
fore, opens and breaks the short circuit about the series 
field, at the same time bridging the contacts g and short- 
circuiting the coil f. The direction of the current through 
the coil is indicated by the arrows in all the figures. When 
the motor is acting as a generator, as shown in Fig. 3, 
it will be seen that the direction of the current through the 
coil ¢ is reversed, and that this coil now assists coil а and 
causes the relay to operate, thereby breaking the circuit 
through the coil of contactor C and short-circuiting the 
coil f. 
Apparatus for Wireless Telegraphy. 

16546.—1908. G. Marconi & Mancovr's WIRELESS TELEGRAPH 
Co., Lrp., London. The station for duplex wireless tele- 
graphy is provided with a transmitter, comprising a disc 
having studs in its periphery and means for driving the 
disc rapidly between the terminals of the oscillation circuit 
and with one or more commutators which are coupled 
mechanically or electrically so as to rotate in synchronism 
with the disc and disconnect an aerial wire, or otherwise 
render the receiver inoperative when the studs on the disc 
bridge the gap in the oscillation circuit in the transmitter, 
but connect an aerial wire, or otherwise render the receiver 
operative, during the time the studs on the dise are not 
bridging the gap in the oscillation circuit of the transmitter, 
the latter times being considerably longer than the former, 

Telephony and Telegraphy. 

16183.—1908. Dr. J. ScHIESSLER, Berlin. A telephonic and 
telegraphic relay in which for the purpose of strengthening 
the very weak microphone or telegraphing currents they 
are transmitted by inductive, electric, or purely galvanic 
coupling to a strong circuit provided with an incandescent 
resistance, with which there is connected in parallel a 
Thomson or Duddell oscillating circuit comprising a regu- 
latable self-induction coil and a variable capacity. 

Detecting Faulty Insulators in High Tension Conductors. 

14952. 190%. R. GREINer, Strasburg, Alsace. Celluloid rings 
are arranged around the insulators in proximity to the 
conductor wire. When short circuiting or earthing occurs, 
which is invariably accompanied by a flame, the rings are 
speedily destroyed, and their absence at once indicates 
which insulator has become defective. 

poet Asbestos Fibre for Insulating Purposes. 

7530.-— 1904. . L. Owen, York, U.S.A. The asbestos is fed 
from the carding machine to wheels rotatably mounted near 
to the delivery combs of the carding machine. A tape 
feeds the fibre on to the reels, and conveys and retains the 
fibre in a thoroughly even state ready to be applied to the 
wire. 

Trolley Poles for Trams. 

20575—1908. S. Bryan, California. This more particularly 
relates to that class of trolley pole which is resilent in 
directions transversely of the motion of the vehicle, but is 


Fig. 1. 
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held rigid in the same direction as the motion of the car. 
This provision prevents accidents which are liable to occur 
in consequence of the wheel leaving the wire, as, for instance, 
when the vehicle travels around curves. Fig. 1 is a side 
elevation of an improved attachment. Fig. 2 is a front 
view of the attachment. This attachment comprises a 
stock 1 азы with a shank 2 adapted to be attached 
to a trolley pole by m»ans of a socket and set-screw. The 
stock is bifurcated to form two parallel arm; 3 below 
which is an aperture 4 which form: a bridge 5. A hook 6 
is fitted in the bridge between the arm:, and is retained 
in place by nuts 7 within the aperture 4. The hook 6 engages 
one end 8 of two coiled springs 9 which are linked together 
end to end, the remaining end 10 being engaged by a hook 
11 which is mounted transversely between the ends of the 
parallel arm3 3 on a pivot 12. This hook projects beyond 
the arms in alignment with them, and has a shank 13 for 
attachment to the socket 14 of the trolley wheel fittin 
15, or a continuation of the pole when the device is appli 
interm»diate the ends of the pole. By the employment 
of two springs linked together, resilency is шсш] and 
consequently, strong springs can be used. The springs are 
Aie by the arms 3. It will be understood that the 
ook 11 is kept in alignment with the attachment by the 
tension of the springs, but can rock upon its pivot when 
the strain is applied sidewise to the pole. The tension of 
the springs can be regulated by means of the nuts 7 on 
the hook 56. 


Systems for Lighting Railway Trains by Electricity. 


5544.—1909. Sıemens Bros. Dynamo Works, LTD., F. G. 
BroaDHEAD & T. F. Watt, Stafford. The overcharge 
device, instead of being mechanically operated, is elec- 
trically controlled from an extra contact on the main 
lamp switch. It can thus be placed in any desired position 
on the train instead of having to be in close proxim'ty to 
the lamp switch. 


Flyers of Machines for Covering Electric Wires. 


1125.—1909. С. DemutH, Wien. The machine flyer has a 
hollow fixed pillar, the interior of which is connected with 
the bearing surface of the rotary flyer by radial channels. 

The channels lead to an annular oil chamber, from which 
oil filters through and lubricates the flyer in an efficient 
manner. 


Means for Reversing the Connections of Dynamo Electric 
Machines. 

27685.—1908. H. LEITNER, Woking. A flat disc is mounted 

| upon the armature shaft in such a manner that the disc 
revolfes in the sam? direction as the armature. A scroll 
is cut into the disc, having an inner circle concentric with, 
or adjacent to, the shaft, and a second outer concentric 
circle near the circumference of the disc. The said two 
circles are connected by a spirally wound scroll in such a 
manner that a slipper or pin would remain in the inner 
circle when the disc is rotating in one direction, but on 
the reversal of the rotation would pass along the scroll 
and into the outer concentric circle, and vice versd. The 
movement towards or away from the shaft of the armature 
which is thus obtained is transmitted to the brush-rocker 
or other like device for accomplishing the necessary dis- 
placement of the brushes. 


Automatic Electric Circuit Breakers. 


17748.—1908. ELECTRICAL MANUFACTURING Co., Wisconsin, 
U.S.A. This is an improvement in automatic means for 
breaking an electrical circuit when the voltage of the 
current passing through the circuit is increased beyond 
a safe limit. Combined with the switch are means for 
opening the switch upon the passage of a current of high 
potential and a conductor leading from the switch to the 
earth, a solenoid in circuit with the conductor, a block of 
high resistance carbon arranged in parallel with the solenoid, 
means controlled by the solenoid for breaking the line to 
the earth, and a casing enclosing the solenoid and the make 
and break devices operated thereby. 


Electrically Blocking a Single Line Rallway. 


14784.—1908. SIEMENS & HALSKE, A. G., Berlin. An arrange- 
ment of a contact in a block element is provided, which 
element is moved into blocking ра when the signal 
is put to line clear, and is moved into unblocking system 
when the train-in-section block element is operated. By 
‘this means the circuit which allows the cancelling of per- 
mission for a train to depart can be interrupted. 


Control of Current and Voltage in Dynamo Electric Machines · 


1509.—-1909. Sıemens Bros., Lro., London. Dynamo electric 
generators are peri provided with some kind of nid 
apparatus which is designed to prevent damage throug 
overloading in the event of a short circuit. Such an 
apparatus is especially necessary with generators having 
automatic voltage regulators for preserving constant voltage 
at varying current, ae it is clear these regulators will have 


an unfavourable effect on the dynamo in the event of a 
short circuit and will cause the current to increase to a 
dangerous value. Moreover, with automatic relay regu- 
lators the failure of one of the contacts might bring about 
a large increase in the terminal voltage and curren* of the 
dynamo machine, causing. for example, fuses to blow or 
lamps to burn out. Fuses and automatic cut-out switches 
are frequently employed for guarding against a current 
overload, but there are objections to their use, since their 
operation cuts off the supply to the circuit until they 
can be re-set. The diagram shows an improvement applied 
by way of example to a three-phase alternating current 
generator g, having an exciting winding e which is fed 
from the separate exciting dynamo gl. The field winding 
g? of the latter is connected in series with a regulating 
resistance or resistance switch w, and also in series with 
the contacts c! and c? of two relays r! and r2, both of these 
contacts being bridged by a resistance w. The winding 
of rl is connected through a voltage transformer t! across 
one of the phases of the. generator g, and the winding of 
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r2 is connected in series with the secondary winding of a 
series transformer z, the primary winding of which is in 
series with one of the phases of the main generator. The 
resistance switch w is used in connection with an automatic 
voltage regulator, or the resistance could be controlled by 
means of a small reversible electric motor mechanically 
connected to the worm shaft k, this motor being operated 
in one direction or the other according to whether tne 
voltage across the mains of g is too high or too low, by 
means of a relay switch having its winding connected across 
one of the phases of 9. Now as soon as the voltage across 
the mains of g increase beyond a certain predetermined 
value, the relay ri will operate and break the contacts c1 
and the field current will, consequently, be diverted through 
the resistance и, which is large enough to prevent a 
dangerous voltage being reached. The relay r? operates 
the contacts c2 in a similar manner as soon as the main 
eurrent becomes excessive, and the insertion of the re- 
sistance « then helps to prevent a dangerous value of m un 
current being reached. If desirable, two separate resistances, 
one bridging each of the contacts c! and , may be employed 
instead of the common resistance u. 


Commutators for Dynamo Electric Machinery. 


16911.—1908. How. C. A. Parsons & G. L. Parsons, New- 


castle-on-Tyne. The insulation between the commutator 
bars is formed of thin layers of hard metal and somewhat 
thicker layers of soft material laid alternately. This form 
of insulation will wear at the sam? rate and remain at the 
same level as the copper. 


Dynamo Electric Machinery. 


16704.-—1908. How. C. A. Parsons, C.B., & A. H. Law, New- 


castle-on-Tyne. The invention consists in an arrangement 
for holding conductors in dynamo electric machinery, 
wherein each conductor is held to the core by locking a 
portion of the conductor into a suitable groove or slot in 
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the core, with or without additional expanding means for 
keeping it in the slot. The conductors are formed of a strip 
of copper or aluminium, with an enlarged end shaped to 
fit into a core slot with a dovetail connection, the slot and 
the part of the conduetor therein being suitably insulated. 


Electric Telegraphy. 


P. P. O'Nett, Hounslow. One-current impulse 
is employed for each letter signalled or sent into the line, 
each current impulse being subjected to consecutive alterna- 
tions of polarity as it is sent direct into the line. The system 
is suitable for use with simplex or duplex working. It 
is claimed that by this system the signalling is expedited 
and is rendered more accurate, less difficult. to. operate, 
and more readily decipherable than the ordinarily adopted 
systems. 


Electric Motor Generator Sets. 


GENERAL. ELECTRIC Co., Schenectady, U.S.A. 
The armatures of the two machines comprising the set are 
connected in series across a potential supply circuit. Each 
machine has one set of brushes short-circuiting the arma- 
ture on a line displaced approximately 90 electrical degrees 
from the line of teld magnetisation, and a second set 
through which the armature is connected displaced approxi- 
mately 90 electrical degrees from the first set, and a load 
circuit of variable resistance connected across the generator 
terminals. 


Electrical Conductors. 


Hon. C. A. Parsons, C.B., J. Н. Greaves & 
А. E. Hemstep, Newcastle-on-Tyne. The object of this 
invention is to provide improved stranded cables free from 
the disadvantages usually attending such cables. The 
invention consists in a flattened coreless stranded cable 
made dat entirely, or in part. from the first, so that it 
requires very little pressing afterwards. Or the cable may 
be formed inside a flat tube. 


a 


Electrical Control of Mechanism from a Distance. 


C. G. Lonav, Paris. The apparatus comprises 
a controlling device and a receiving device. The controlling 
device is provided with a switch which connects two electric 
motors to a source of current. One of the motors forms part 
of the receiving device and operates the mechanism 
to be controlled, while the other forms part of the controlling 
device and operates indicating means which. enable the 
operator of the controlling device to check the operation 
of the distantly situated mechanism. 


Electric Galvanic Batterles. 


G. Schul. London. The battery is composed 
of a negative element consisting of a number of zinc plates 
from pressed zinc sheet connected together by a cast zine 
frame, and a positive element carried by a carbon rod and 
composed of plumbago and charcoal or charcoal and 
manganese oxide. A mixture of metallic chloride and zinc 
chloride surrounds the positive element. The electrolyte 
is composed of amylon chloride and alum. The whole of 
the materials are combined and contained within the 
battery. 


Electric Conduit Jointing. 


16863.—1908. T. G. Hann, Manchester. The coupling piece is 


formed in two longitudinal parts. Each part has grooves 
which, when the two parts are put. together, form complete 
annular recesses in which the flared ends of the tubes to 
be joined may lie and be firmly held against an endwise 
movement. 


Dry Cells for Generating Electricity. 


Н. Huntr, London. E.C. The depolariser is 
composed of magnese peroxide, lead peroxide, sulphuric 
acid, plumbago, ammonium, chloride and zinc chloride 
made into a paste. The mass is pressed round a carbon 
rod on to which is attached the negative terminal of the 
cell. A number of holes are bored through the depolarising 
block to admit the free circulation of air, the hydrogen of 
which i& absorbed by the composition of the block, thus 
feeding and giving life to the cell. The block is surrounded 
by a fabric previously coated with a paste composed of 
490% flaked rice, 1°, zinc chloride, 25% ammonium chloride, 
and 25°, distilled water. 


Electrical Typewriter Operating Attachment. 


1908. С. А. Mayranpn, Quebec. The apparatus com- 
prises à typewriting machine, a keyboard located at a 
distant point, electro-magnets connected with the key- 
bars of the machine and in circuit with the keyboard. 
Means are provided for operating the machine carriage 
and platen. A signal is designed to denote when the carriage 
at the receiving station reaches the end of a line. 
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COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial. — 


Amount 
Name. pau 
Alliance Electrical Co., 5 p.c. Cum. Pref., Noa. 1-70,000 1. s 
Orde 15 125 000 h,, 8 1 
Aron Electr'ty Meter, 6 p.c. Cum. Pref. Sh's, 1-125,000 1 
Ordinary, Nos. 1-125,00hohc⸗ã⸗ NEN E ; E. 
Rritish Aluminium Co., Ordinary, 1-40,000 ......... OE x 
— — 7 p.c. Cum. Pref., 1-40,000.................... 5 
— A s p.c. Cum. Pref., 1-20,000 ............... Б. 
—— 4 p.c. Funding Certificates, 1-20,000 ............ 5 
—— 5p.c. 1st Mort. Deb. Stuck, Red. ............... 100 . 
—— 5} p.c. Loch Leven Deb. (Reg.), Red., 1-3,000 ,... 100 


British Insulated and Helsby Cables, Ord. 1-100,000 .. D gs 


——- 6 p.c. Cum. Pref., 1-100, % ũ ũ r ii i ee ee ee 5 
—— 4h p.c. Mortgage Debentures .................. 100 
British Thomson Houston Co., 44 p.c. lat Mort. Deb. 
Stuck t ae w eh 8 100 .. 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 
r,, 3. 
— — p.c. Mortgage Debenture Stock ............... 100 . 


Brush Electrical Engineering, Ordinary, Nos. 1-105,731 NE 
Pref. vus ³ĩ ͤ³ͤ 2 us 


— Non. Cum, 6 p.c., 


—— 4 p.c. lat Debenture Sto⸗-ckc”gnsn kk 100 

44 p.c. 2nd Debenture Stoc(kcrRkRkdk . 100 
Callender'a Cable, Debent ureeeee s 100 . 

Gainer UE RU S CR cw wees 5. 

BD Pref ist ree VOR Ow Do c aar b eR da 5. 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1. 
Crompton and Co., Nos. 1-85,000.................... 3. 
-—— 5 p.c. 1st Mort. Reg. Debs., Nos. 1-900 of £100, 

and 901-11,100 of £50, Rede. CFF — 
Dick, Kerr, and Co., Ordinary, 1,260,000 ............ 1. 
—— 6 p.c. Cum. Pref., 1-305,000 ................... 1. 
—— 4tp.c. Debenture Stock. ...................... 100 
Edison and Swan United, A ” Shares, 1-99,261 ...... 3. 
— “A” Sharea, 01-017, 139. 5 
———— 4 p.c. Deb. Stock, Red............. Dx dug estos 100 . 

5 p.c. Debentures ............................ 100 
Electric Construction, Nos. 1 to 112,100 ............. d id 

тре Cumulative Рге!......................... 2 us 

4 p.c. Perp. Ist Mort. Debboi . 100 
Ferranti, Limited, 5 p.c. Ist Mort. Deb. Stock, Red. ... 100 
General Electric Company (1900) 5 p.c. Cum. Pref. .... 10. 

4 p.c. lat Mort. Deb. Stock .................... 100 .. 
W. T. Henley's Telegraph Works, Ordinary........... 5 s 
—— 4} p.c. Preference ............................ 5. 
——— 44 p.c. Debentures .......................... . 100 . 
India Rubber, Gutta Percha, and Telegraph Works ... 10. 
—— 4 p.c. Debentures ............................ 100 . 
National Electric Construction Co., 1-170, 0000 1 
Telegraph Construction and Maintenance ........ -— 12 
——— 4 р.с. Bond .. 100 
White, J. G., and Co., 6 p.c. Cum. Pref., 1-15,000 ..... 10 .. 

Electrie Lighting and Supply.— 
Amount 
Name. paid. 
£ 
Adelaide Electric Supply Co., 6 p.c. Cum. Pref., 1-10,000 5 .. 
Bournemouth апа Poole, Ordinary .............. eee. 10 .. 
—— 44 p.c. Cum. Pref., 7,501-15,000................ 10 .. 
—— 6 p.c. Cum. Second Pref., 15,001-22,500 ......... 10 . 
— — 4h p.c. Debenture Stock, Кеч................... 100 .. 
Bromley (Kent) Electric Light and Power Co.......... 5 

44 p.c. Ist Debenture Stock, Red. .............. 100 . 
Brompton and Kensington, Ordinary ............... 5. 

e Preferente: so sts tek rg ac x CV E gne 6 .. 
Calcutta Electric Supply Corp., Ord., Nos. 1-100,000 .. 5 
Cambridge Electric Supply Company, £10 Ord. ....... 8 
Canadian General Electric Co., Common Shares ....... $100 

7 p.c. Cum. Pref. stock $100 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ..... . 100 
Charing Cross, West End, & City Electric Supply, Ord., 

1:80:000- i a eae kem Rhys n CCC Б... 
—— 4} p.c. Cum.. Pref., 1-80,000................... 5. 
—— 4 p.c. Debenture Stock, оит 100 .. 
—— City Undertaking,” 4$ p.c. Cum. Pref., 1-80,000. 5 . 
Chelsea Electricity Supply "rem 5 

44 p.c. Debentures ........ CCC 100 
City of London, Ordinary .......................... 10 . 
—— 6 p.c. Cumulative РгеЇ......................... 10 . 
— b p.c. Debenture Stock ....................... 100 . 

4$ p.c. 2nd Deb. Stk, Red. nn 100 
Cordoba Light and Power Co., lst Mt. sd. 5 p.c. Bds., 

Hedi 1: 1;000 Ss ва e va one ay n Sed 100 . 
County of Durham Electrical Power Distribution Co., 

Ordinary, 10,00 1-50, 0coũ1 .......... 5 
—— 5 p.c. Preference, 1-50,000 .................... 5. 
County of London Elec. Supply, Ordinary ....... .... 10. 
— 6 p.c. Cum. Pref. .......... ee aor re ede ЕСА 10 . 
—— 44 p.c. Debentures Prov. Certe. Al pd., Rd. .... 100. 
—— — 44 p.c. 2nd Debentures Prov. Certs. ............ 100 
Edmundson's Electricity Corporation, Ord., 1-80,000 .. 5 
—— 6 p.c. Cum. Pref. .......... V 5 

43 p.c. First Mort. Deb. 100 
Electrical Development Co. of Ontario, 5 p.c. 1st Mort. 

30-year Gold Bonds, 10,751-15,750 .............. — 
Electric Supply Co. of Victoria, 6 p.c. lst Mt. Deb. 

Stock Red. ak. # кекш жае ⁰ ⁵⁵ EYES 100 .. 
Folkestone Electric Supply, Ord., Nos. 1-10,000 ...... 5...2 

5 p.c. Cum. Pref., Nos. 1-10,000 ................ 5 

44 p.c. First Deb. Stock, Rede. 100 .. 
Hove Electric Lighting, Ord., 1-13,000 .............. 5 ux 
Indian Electric Supply and Traction €o., 6 p.c. Con- 

struction Deb. Stock, Кеа. .................... ig bus 
Tale of Wight Elec. Lt. and Pwr., 41 p.c. Db. Stk., Red... 100 
Kalgoorlie Electric Power and Lighting, 6 p.c. Cum. 

Pref... hh EROR CP On ede Ces 1.. 
Kensington and Knightsbridge Elec. Tt., Ord., 1-21,000. „5 .. 
Kensington and Knightsbridge and Notting Hill, 4-p.c. 

Debenture Stock, Hed... yal eleva vine 385. eees 1000 


am O Die ae 


103-106 
89-04 


3/16-7/16 
38-42 


10; 
13/16-1 7/16 
65-69 
71-77 
71-81 
-N 
124-134 
51-5: 
106-108 


100.102 
10-11 


190-103 xd 
108-10} 
112-12} 
121-124 
100-103 


20-92 


14-2 
3-34 
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Amount . 
Name. paid. Last price. 
£ £ 
London Electric Ordinary ......................... d us 1i-24 
rr ee oe ee E 5 5-5 116 
——-4 p.c. st Mortgage Debenture Stock, Re). 100 93-4 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Сеге), all pad... 100 ,. 76-80 
Metropolitan Ordinary, 100,00 1-300, / . 5 5-5 
-—— 41 p.c. First Mortgage Debenture Stocek g 100 105-108 
em Doa 43-5 
—-: 3} p.c. Mortgage Debenture, Red 100 831-84 
Mexican Electric Light Co., 5 p.c. Ist Mort. Gold Bals. 

1-935, € 1-1,000 ($100) D 1-3,000 ($500) M 1-4,400 

I h. лк arae ab COE Wee. eee ee — 82-1 

($500), 4,001-14,000 (31.000 — 88.1891 
Midland Electric Power Dis., 41 p.c. Ist Mort. Deb... — 96-90 
Newcastle-upon-Tyne Electric Supply, Ord., 1-87, 500. 5 Sh, 
—— do. 87,501-137,500 (issued at £1 prem.). All paid 

reer r ko x WEG Se a EAE 5.. 44-5} 
—— do., 5 p.c. Pref., 1-87,500 (Prov. Certs.) ......... 2 vs 44-5 
—— P p.c. Pref., 87,501-137,500 (Prov. Certs.) ........ 4. 44-5} 
Notting Hill Electric Lighting ...................... 10 , 11-12] 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5 6-61 

4 p.c. Debenture Stock. ....................... 100 94-08 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 1 15 16-17 16 
—— 6 p.c. Non-Cum. Pref., 1-100,000 ͥũ⸗uw PP PU 1. 1-14 
—— 5 p.c. Dehenture Stor k, TRC caste bn Pens aod ete a Ed 100 .. 103-106 
Rosario Electric Co., 6 p.c. C um. Pref., 1-20,000 ...... 5 ..07 165 11 16 
——— 6 p.c. Cum. "nd Pref., 1-15,000 ................ 5. 52-5 15 16 
Royal Electrical Company of Montreal, 4) p.c. lirst 

Shares Mortgage Debentures ................... 100 , 102.104 
Shawinigan Water & Pwr. Co., 5 p.e. Cons. Ist Mt. ds. 105-107 
Smithtleld Markete Electric Supply, Ord., 1-12,000 .... 5 9. 16-13, 16 
South London, Ordinary 2... 0.0.0.0... ii. 4. 57 6 5 
South Metropolitan Kleetrie Light and Power, Ord. Р 1. . 5 16-0 16 
ре ОИ. fe... eV ES bz. 14-1! 
——— 4} p.c. Ist Mort. Deb. ........................ 100 . 103 
St. James’s and Pall Mall, Ordinary, 101-20,080 ...... 5 81-9 
P РГеГ o dl 24e. awed ³ĩ A —-¾“u D. е 7-7 
„% ᷑— ͤ V—I ] «́è? eee 100 84-88 
Urban Electric Supply Co., Ordinary, 8-30.00// ůꝛn 5 31 

5 p.c. Cumulative Preference, 50.00 1-80, 00 000 . . 5 14-2 
—— 4} p.c. First Mort. Debenture Stock, Re). 100 77-81 
Westminster, Ordinary .......................... А 5 .. 83-8 17 32 
—— 4} p.c. Cum. Pref., 110,101-138,251 ........ —— 5. 5-54 

Electric Tramways. — 
Amount 
Name. paid. Last. price. 
£ £ 
Anglo-Argentine 10 p.c. Non-Cum. 2nd Pref., 260,008- 

, E E ͤ y E к E от D us 1141 
-—— Permanent 6 p.e. Debenture Stock, 1888 ö V. 100 , 91-02 
Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk., Red... 100 .. 102-105 
Bath Elec. Trams , Ld., Pref. Ord. Shares, 75,001-150,606 1. - 4 
—— ^ p.c. Cuni. Pref. Shares, 1-75,000 ,,........L.L.. 1 016-1116 
Bir'ham & Midland Trams., t} p.c. Ist Db. Stk., Red. 100 . 87-91 
Blackpool and Fleetwood Tramro anal éꝓ 10 .. 133-133 
Bombay Elec. Supply and ‘Trams. Co., 6 p.c. Cum. Pref. 10 . 04-10 

44 p.e. Deb. Stock, Nell. 100 .. 931-954 
Brisbane Tramway Invest., Ord., 1-75,000............ 5 64-7 

5 p.c. Cum. Pref., Nos. 1- "cb apr" 5. 5-5} 
—— 44 p.c. Deh. Stk., Red., Prov. Certa., all pd. ..... 100 .. 100-103 
British Columbia Electric Railway Co., Ord. Def....... 100 .. 142-147 

Fr! ook ohooh Rees a 100 1161-1 
— 5 p.c. Cum. Perpetual Pref. Stocken 100 , 105-109 
— 4} p.c. Ist Mt. Debs., Nos. 1-6,250, of £40 each... 40 102-104 

44 p.c. Vancouver Power Deb. ................. 100 .. 102-105 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 9/16-13/160 

6 p.c. Cm. Pf., 30,001-60,000 ......... ba es 10 .. D 
—— 5 p.c. Perpetual Debenture Stock ggg... 100 81-87 

44$ p.c. 2nd Deb. Stokke 100 63-67 
Buenos А угез Electric Trame., 5 p.c. Deb. Stk., Red. 100 81-86 
Buenos Ayres Gd. Nat. Trams. Co., 51 p.c. Pref. Deb. 

Bonds, Red., 1-1,500.......................... 100 102-107 
—— 6 p.c. Deb. Bonds, Red., 12,275. 8 100 103-106 
Buenos Ayres Lacroze Tr rama. Co., Stg., 5 p.c. Ist Mort. 

Deb. Stock, Red. ......... FFF 100 . 97 -99 
Calcutta Tramways, Ord., No. 1 137,610 ............ 5. 511716 

5 p.c. Cum. Pref., Nos. 1-30, 0 0)ĩꝶũ i 5 41-5 

4} p.c. 196 Deb. Stock, Red . 100 97-100 
Cape Electric Tramways, Nos. 1-49!,222............. 1.. 316-7 16 
City of Birmingham Tramways, 5 p.c. €um. Pref. ..... 8 1-51 

4 p.c. Ist Mortgage Deb., 1-3,000 (1917) ......... 100 .. 07-101 
City of Buenos Ayres Trams. Co. (1904), 1-2485,000..... 5. 51-6 

4 p.c. Deb. Stock, Red. (1885). ʒud 100 98-101 xd 
Colombo Electric Tramways and Lighting, 5 pe. Ist 

Mortgage Debenture Stock, Red. ............... 100 93-101 
Cork Electric Tramway and Lighting Co., Ordinary 10 13-14 

6. p.c; n,... vox ee eee eee SS 10 121-131 
Ane ener, e pad ee enemy ee 109 .. 90-05 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 ., 121-13} 
—— 6 p.c. Pref., Nos. within 160,009 ii lU .. 121-131 
— 3} p.c. Mort. Debs., 1. 3,0 0 eU U.... 100 .. 90-95 
Hastings & Dist. Elec. Tram. Co., 4} p.c. Deb. Stk., Red. 100 . 70-81 
Havana Electric Railway Consolidated. Mort. 5 p.c. 

50-vear Coupon Bonds of 1952 F $1,000 .. 02-00 
Imperial Tramways, Ordinary .............. eee ee ee all .. 18-19 

Gies Cum. Prof snae Yn eee can ES all 14-14} 

4} p.c. Deb. Stock ........................... 100 .. 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 p.c. 

Cum. Pref., Nos. 30, 001-60, 0oũtuuu··ĩUT 5 .. 1-14 xd 

4 p.c. Ist Mt. Db. Stock, Rec... .. 100 58-63 
Kalgoorlie Electric Tramways, 1-250, 0 n 1 1/32-3/32 

5 p.c. А" Deb. Stock ....................... 100 91-94 
—— 6 p. ce. B?” Deb. Stock ....................... 100 66-70 


Kidderminster & District Lighting & Traction, Pref... 5 


Lancashire United ‘Tramways, Limited, 5 pc Prior 
Lien Deb Stock, Red ........................ 


—— £296,500 2nd Mort Deb Stock ................ 
£83,330 Deferred Deb Stock (all fully paid). 
Lisbon Elec Trams, Limited, Ord , Nos 1-594,188 ... 
6 p.c. Cum Pref, Nos. 1-425, 553553 
—— 6 p.c. Mort. Deb., 1-5,000, Red. ................ 100 


— 
| | @ 
= — o 


9 15,16-10 3/16 


851-004 

. 29732-1 1/32 
.. 15/16-1 3/16 
oe 98-102 


Amount 
Name. paid. , Eu price. 
£ 
London United Trys (1901) 5 pe. Cum. Pref. ........ 10 . 2121 
— — 4 p.e. Ist Mt. Db. Stock, Red. t-: iu: 100 , 67-70 
Madras Elec. Trams. (1004) ö p.c. Deb. Stk., Rede. 100 . 93-96 
Manila Elec. R.R. & Lte. Corp., 5 p.c. Ist Lien & Coll. 

Tr. Sin kg. Fund Gold Bonds of 1953, Red., 1-4,635. $1,000 . 95.07 
Manx Klee. Railway Co., 51 p.c. Cum. Pref., 301-21,635 

ПЧ Зб oo, odo Rec ER Oe da ordi VOCE 5. 41-5 
— — 4) pe. Ist Mort. Deb. Stock, Red. .............. 100 .. R6-91 
Metropolitan Elec. Trams., Defd., 1,000,001-1 е 1 .. 1/32-5/39 
——- à p.c. Cum. Pref., 500, 001-1, 000, WO) sia dence nao l.. 11/16-13/16 

4} p.c. Deb. Stock, Ио 100 .. 94 -96 
Mexico Trains. Co., Gen. Cons. 1st Mort. 50-year 5 p.c. 

nf ĩ⅛Vv Ee ay 911 
Milwaukee Electrie Rail and Light, 5 p.c. 30-vr. Con. 

Mort. Bonds (1926) 1-5,500 and 7,001-8,000. . $1,000 .. 103-105 
Montreal Street Rail, 4) p.c. Sterling Deb., 601-2,000 

// dd 100 102-104 
New General Traction, 6 p.c. Cum. Pref., 1-10,000 and 

n,, y Rt de OR cede v 5 Hi 
Perth Elec. Tramways (W.A.*, 5 p.c. 1 Mort. Deb. Stk... 100 1003-1034 
Potteries Electric Traction, Ordinary, 1-245,000 ...... 1.. 1 è 
-—- b p.e. €um. Pref., 300,00 1-545,00 00 1.. }-} 
0o 44 p.e. Debenture Stock ...................... 100 .. 86-80 
Provincial Tramways Co., Ordinary, 1-24,912 ........ 10. 4-44 
— — ё p.c. Cum. Pref., 1-100 10 . 94-104 
Rangoon Elec. Tramway and Supply Со., 6 p.c. Cum. 

Pref. ЕТО ООО: ааа See anes al Sp sack wit ^h o er SSS els 5 51-51 
— — H pe. Ist Mort. Deb. Stock, Red U UU 100 ,. 99-101 
San Paulo Tramway, Light, and Power €0............ $100 .. 147-150 
--— 5 p.c. Ist Mort. Deb, Red. (1929) 1-12,000 .,.... $500 1021 
South Metropolitan Electrie Tramways and Lighting Co. 

6 r e. Cum. Pref., 19,571-169,570, Prov. Certa. .... 1 1-1 

Deb. Мос k, Red. Ir eee ab ood ce 100 .. 70-74 
Ju District Electric Tramways, 5 p.c. Ist Mort. 

Deba., Red., 1-1,000 Lo oes. die ben's е Dae So we 100 .. 81-85 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 1-1 

6p.c. €um. Pref., 1-46,261 13yPnjh 5. 11-3 
— — 4j p.c. Ist Deb. Stock, Red. ................... 100 . 81-35 

Electric Railways. 
Amount 
Name. р, Last price. 
£ 
Central London, ОгЧїпагу.......................... 100 2.04 
— = $ pc. Pref. ............ CCC 100 85-87 
— , ou PUER" 100 43-45 
—— -4 p. с. Deb. Stock (Prov. Seript Certa., fully paid). 100 102 
City and South London, Consolidated Ordinary — 100 31-32 

4 p.c. Debenture Stock ....................... 100 . 100-102 
ари Pref. Stocek 'Ө1.......................... 100 , 108-110 
SSS dy gv ОТИ dccus e 100 . 101-107 
ma y 15 5 FCC 100 . 100-103 

WF d a RUD Жы РУТ 100 . 96-100 
Liverpool Overhead, 5 CCC 10 43-5 

Ordinary, hh waa eee el a yon 10 . am 
— 4 p.c. Mortgage Debentures, Red., 1-1,700 ....... — 94-96 
Underground Electric Railways of London, 5 p.c. 

rr. — 88-90 

Telegraphs and Telephones. 
Amount 
Name. paid. Last prica 
£ £ 
Amazon Telegraph Co., 1-25, %0ͤeꝛͤ 10 .. 25-34 

5 p.c. Debs., Red., within 1-1,060 ,............. 100 .. 93 - 06 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-28,000 and 53,00L-78,000 ꝓã ll... $1,000 .. 96-08 
Anglo-American Telegraph Co., Ordinary ............ 100 . 61-63 
—-— 6 p.c. Preferred Ordinary ..................... 100 . 104-105 
— — Deferred Ordinary... 0. U ii ee eee 100 . 211-214 
Anglo- Portuguese Telephone Co., 5 p.c. Irt Mort. Deb. 

Soek Mes s a eode ant d ЛҮҮ 100 , 101-103 
Chili Telephone Co., 1-44,000....................... 5 8-8 
Commercial Cable Co., Ster. 500 vr. 4 p.e. Db. Stk., Red. 100 90-9 
Cuba Submarine Telegraph Co., Ordinary, 1 16,000 10 .. 84-94 
——— 10 p.c. Preference, 1-6. 000o0ͥͥ0ͥ0 P . 10. 17-18 
Direct. Spanish Telegraph Co., Ordinary ............. 5 .. 3-3} 

10 p.c. Cum. Preference ee 5 84-8} 

41 p.c. Debs, 1600000 PUE pd Suede ee Ros e . 50.. 100-102 
Direct United States Cable Со....................... 20 .. 13-134 
Direct West India Cable Co., 44 p.c. Debs., reg. within 

,! EE E EE AES 100 .. 100-102 
Eastern and South African, 4 p.c. Mort. De*^s., within 

AN UNAM D TCR M gies y ОА ho te 100 . 100-1004 
—-4 pc. Reg, Mort. Debs. (Mauritius Subsidy) 

Ehen,, зы RN a ROLE eR ie ate 25 . 100-102 
Eastern Extension, Australasia and China, 1-300,000 .. 10 1224-1 

-4 pe. Mort. Deb. Stock, Perp. ................. 100 102-104 
Eastern Telegraph Co., Ordinary Stk 100 , 1304 
— - 3) p.c. Preference Stock „...................... 100 йв} 
- — $ pe. Mortgage Debenture Stock ............... 100 , 1605 
Great Northern Telegraph Co. (of Copenhagen)... 10. 26-27 
Halifax and Bermudas Cable Co., 43 p.c. Ist Mort. Debs., 

within 1-1,200, Ңеч............................ 100 , 100-102 
Indo- European Telegraph CW . 2: 514-534 
Mareoni's Wireless Telegraph Co., Nos, 256,128-384,190. 1 {7 
Monte Video Telephone Co., Ordinary, 172,680 1 t-i 

- 5 p. c. Preference, 1-86,492 ................... А 1 Fi 
Nation: il Telephone, Preferred .......... QN Sach E EA 100 1061 
— leferred Stäekk ! 3 100. 122 
—— 6 p.c. Cum. First Pre: 10. 104-10 
—— 6p.c. €um. Second Pref. ...................... 10 .. 104-10 
—— 5 p.c. Non. Cum. Third Pref. .................. 5 ..6 7/16-5 11/16 
—— 33 p.c. Deb. Stock, Redã I m]] —ö— РЯ 100 . 98-100 

4 p.c. Deb. Stock, RMI. 100 .. 100-102 
Oriental Telephone and Electric Company ........... 1 .. 15/16-1 7/16 

0 p.c. Cum. РтеЇ.............................. 1 . .H 11/16-1 3/16 
Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 .. 100-102 
United River Plate Tele. Co., Ordinary, 1-100,000 ..... — .. el-t 

5 p.c. Cum. Pref., 1-40,000 )))) 5 x. 51-51 

4} p.c. Debenture Stock, —Reddd—õhũæ . 100 104-106 
Telephone Со. of Egypt, 44 p.c. Deb. Stock, Red 100 16004-1024 
West African Telegraph Со. ........................ 10 121-134 
West Coast of America, 1-30,000 and 53,001-53,008 ... 2 13-14 
——.— $ p.c. Debs., 1-1,500, guar. bv Western Telegraph 100. 100-102 
West. India and Panama Telegraph Co., Ordinary ..... 10 1314 

6 p.c. Cum. 1st Preference UU“... ; 10 . 81-8 
—— 6 p.e. €um. 2nd E E CCC 10 . R-Q 

5 p.c. Debe., Red., 1-800 "—— P оооое о о „ 100 ee 101-103 
Western Telegraph Co., 1-207, 9030 CC.. N 10 1314-131 
—— 4 pð. c. Debenture Stock, Rea. oC JL 357 FC. 100 .. 108-106 
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CTRICAL ENGINEER, SEPTEMBER 17, 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per 


week. 
Line. — 
Ending 1909. 
£ 
Aberdeen Corporation ......... Sept. 8 1,491 
Ayr CorporatibohkW sn "^ 11 330 
Baker Street and Waterloo Ry... Aug. 7 2,770 
Birkenhead Corporation.. Sept. 5 1,182 
Birmingham Corporation....... » 4 6,314 
Blackburn Corporation......... Уу 1 1,061 
Blackpool Corporation......... Aug. 26 2,152 
Blackpool- Fleetwood Trams... „„ к 2,304 
Bolton Corporation UP— .. Sept. 5 2,375 
Bournemouth Corporation ...... July 21 1,081 
Bradford Corporation Sept. 4 5,09 
Brighton Corporation „o 12 1,168 
Bristol Tramway Company... „ 10 5,546 
Burnley Corporatiou........... „ 11 1,367 
Burton Corporation T 9 265 
Cardill Corporation April 3 2,000 
Carlisle Tramways Company.... June 19 170 
Central London Railway ....... Sept. 11 4,908 
Charing X, Kuston, & Hamp. Ry. „ 7 3,695 
City and South London Railway Sept. 5 2,970 
Colchester Corporation. ....... 6% July 14 200 
Cork E. T. and L. Company... .. "epo 9 510 
Croydon Corporation .......... Aug. 20 — 1,603 
Darwen Corporationn . Sept. 4 243 
Dover Corporation ............ 5 4 208 | 
Dublin and Lucan Electric Ry... Sept. 10 138 
Dublin U. TI „ 10 5416 
Dundee City Tramways. s » 8 1,207 
East Ham Corporation „ 11 1,010 
Glasgow Corporation... sss July 17 15,961 
Gloucester Corporation. . Sept. X 295 
G.N., Piccadilly and Brompton.. Aug. 7 4,130 
Halifax Corporation oo... i... — — 
Huddersfield Corporation... 0... „ 21 1.741 
Hull Corporation Sept. 11 2,639 
Ilford Corporation. ö: July. 41 487 
IIkeston Corporation... Мере. 9 136 
Kirkealdy Corporation.. is 8 259 
Lancashire United Tramwaxs . „ 8 1,467 
Leeds Corporation. ............ Sept. 4 6,239 
Lelcester Corporation. „ 1 21% 
Liverpool Corporation ......... Aug. 28 10,818 
Liverpool Overliead Railway... Sept. 5 1,470 
London County Council.. Aug. 28 30,6567 
Lowestoft Corporation... . » 1 216 
Maidstone Corporation. ........ Sept. 4 209 
Manchester Corporation. " 4 14, 868 
Metropolitan District. Railway .. Sept. 11 9,243 
Metropolitan Railway.......... Aug. 22 13,051 
Nelson Corporation — Sept. 4 1360 
Newcastle-on-Tyne Corporation. „ 4 3,663 
Newport (Mon.) Corporation.... „ 4 04 0 
Oldham Corporatiou........... Jan. 24 1,778 
Portsmouth Corporation. Oct. 10 2,046 
Reading Corporation........... Sept. 0 631 
| 
Rochdale Corporation.. Dec, 26 1,240 
Rotherham Corporation.. ер. 4 555 
Salford Corpora ion-j— . Sept. 6 4,586 
Scarborough Tramways (. = — 
Sheffield Corporation ........... Шу 18 5,718 
Southampton Corporation...... Sept. 1 1,223 
Southend-on-Sea Corporation... Aug. 21 995 
Stockport Corporation ......... — — 
Sunderland Corporation.. .... lan. 27 1,310 
Swindon Corporation .......... Sept. 1 154 
Torquay Tramways......... Б UT ug. 26 630 
Wallasey U. D. ot. Sept. 11 971 
Warrington Corporation i — — 
West Ham Corporation ... „ 2 2, 412 
Wolverhampton Corporation ... ,, 8 776 


150 
5,584 


906 


17,256 
270 


197 
14,051 


9,213 
13,539 


130 
3,723 


647 
1,516 


1,809 
637 


1,126 
587 


4,487 
5,28 
1,151 

557 


— 


Increase or 


a \гаіц miles. 


Miles of 


h Half-year’s figures, 


Accounts for past year. 


decreuse. track open. 
ч Cre 
=x, кс? РЕЗ | pet 
Receipts per ёа’ 
Week. Current 1909. 1908. Total Passengers Саг miles Pas- Car Mile of m 
year. Ending receipts. carried. run. senger. mile. track. 
| | 
£ | © | £ | 
+ 87 — 513 271 271 May 31 71,930 17,517,304 1,566,119 98 11:02 4,940, 58 
+ 28 — W s a i Rr c: 
120 = 4 88 x d onm — € ЕМЕ UL Men = 
105 — 375 24-003 1352 — = — — — — — — 
| | 
42' — 56702 5852, — — — — — — — — 
— 61 — 988 245 2583 = — — — — = — - 
+ 102 ＋ 732 | — = -— rr = = | — “= = 
— 24 — | = e m me ia Z ERES ammo “eee = 
+ 132 .- 575 2 42 Mar. 31 117.7 25.4, 9% 2492147 L1 11.34 2.0 бз 
B 2— 23 2 | 291 „ 31 86,225 13,991,328 — 1,766,008 147 1171 2.912 * 
АЕ as ＋ 2477 98 98 „ 31 235,258 47,830,560 6,331,007 1:17 |1059 2,378 — 
116 ＋ 1,235 95 | — um xe ec upon — — 
pou x 57 513 Dec. 31 265,362 — 46,652,389 — 5,756842. — | — | — — 
128 — 19] 191 Mar. 31 64,261 12,355,958 1, 202,330 123 |1283 5,971 ТЛ 
OE == 10 10 „ 31 14.918 3,221,595 430,913 LOS 8-30 1,460 5 
+ 43 — ==: — „ 31 109,979 25,058,146 2,497,169 — 1057 = — 
AA Oe BU, ee = — Бш — = PA Ez — — 
3,319 — 21,864 642 &77 Dee. 31 350,150 41,898,373 1,456,781 201 5760 55,404 302: 
＋ 150 255. ex ne 2 - oe es Eu чы 
— 132 41,170 7260 736 — — =. z - — — = 
a 39 s 8 — Mar. 31 10,983 2 808,721 | $49,539 1:09 7-74 1,477 655 
+ 40 — ORY PRY Pee. 41 24,044 9.787, 478 896,945 — 6:43 == 66 
＋ 254 TOR 111 — Mar. 34 74132 16277418 1,584,137. 106 9:56 3703 71% 
Ў 6 — 228 723 7.23 „ 31 13.899 2,557,634 245,584 130 1365 1,922 Уа 
+ 13 -- 368 7 — „ 31 11,503 2,697,672 316,754 98 S78 | — — 
— 168 4- 96) 541 54 — = = = Tas = — 
— Ri — 514 — 20% May 15 60,573 — 16,367,911 — 1,251,552 875 19 2371 T4 
+ 104 3322 , 13 15 Маг. 31 47,430 15,355,703 1,091,556 73 1026 — ©% 
e 
-- 325 — 2,745 1851 1790 Мау 31 907,494 226,948,290 20,766,722 96 10-49 509 5% 
+ 25 4 хз 15 — — = = — — — — — 
= 50 E Veh € | — 7 ms — NOR ЕТЫ m — 
— — ‘52574 37 Mar. 31 81,872 — 20,378,072 — 1,786,390 11:40 1113 1,525 FE 
| ^ 
+ 96 + 771 28) 29} „ 31 84.704 16,200,020 1.960.429 1:29 10-37 2,4231 У 
+ 202 jls 29 26 „ 31 128,722 — 30,904,254 3,022,814 b 1922 — Сн 
— 11+ 687 10 10} — 41 25328 6,385,468 634,446 87 9-58 2.088 ÈE 
Exe unc em 4 400, 31 7,214 1,965, 850 19x 415 91 79 1.03 TÀ 
"i т! — 7 73 May 15 14.993 4,274,199 450,066 711 7:338 1,856 523 
+ 169 — 4% 39 39 рес. 31 68,904 12,554,593 2,244,344 — — — = 
+ 386 + 2.81% 108 96{ , Mar. 31 340,368 75,734,083 — 7,004,989 106 10-62 3,527 2 
Е 16 — E — . о = Il — == — — 
| | 
+ 207 — 2,375 | 104 104 | Dee. 31 572.822 124,043,239 12,231,799 110% 1024. 5,508 ТМ 
+ 16 — 90 | 665  240' June 30 79,004 — 11,171,515 1,106,386 — — — = 
+ 3,501 420,701 124 | 1221 Mar. 31 1.274.660 279 166,461 25.591.028 IOR 11°74 | e 
— 12 — 713 34 — | Sept. 30 11,399 2,645,206 370,220 , L03 , 7-36 2,279 el 
+ 12 — 51 — EL gu = => == = = — 
— 83 — 3,406 183 181 — = = = — — — 
| i 
à 40 — 24 24 те - = a == = == — 
112 + 1,658 243. "744 June 30 680,357 | 09,846,735 —- 1:46) — | = Е 
| 
+ 6 — 85 - 2} ?1 | Mar. 31 7,362 о 069,712 204,70 85 863 1.907 — 
60 — 1,160 60] | 59} „ 31 211,085 46,203,104 4,411,745 1:10 11045 83,504 67 
| | \ | | -.4 
+ 2-— 308 14! 14 | , 31 35531, 8,174,003 798,029 | 1:04 | 9-89 2450 721 
+ 202 -- 3s0 — | — „ ES =e Ss ae E — 
| Я { | 
+ 237 — 28; 281 Mar. 31 97.741 21,247,048 | 2,309,429 | 110510015 | — — 
-- 6 — 114 13) 131 „ 81) 32,709 7,933,572 915,481 — 8.93 — + 
| | з 
+ 114 + 740 20-9 2093. „ 31) 06,558 — 10,100,148 | 1,252,925 1:32 10-83 | 2,6093 5 
-> 33 — — — iene . a | zu — fee: SIE — 
+ 99 — 3,394 78 741 Mar. 31 214.065 45.771,611 5, 486,150 1:25 P 3.188 — 
— — — — | — —— | — | - | — — — = 
| | | 
+ 190 —1,112_ 68} | 66) Mar. 25 289.745 | 17,568, 686 | 7,065,380 | 896 9-342. 4,225 
+ 72 — 121 18 18 „ 25 52,647 | 10,121,887 1,157,451 1525 13-33 — 7° 
+ 438 + 1,483 - ES "A = zu = = 2x - 
— — 25 25 Маг. 31 52,004 9,155,172 , 1,335,911 1:34 0-342 1,830 #5 
— 96 — 7,9834 — — == zt EN | Za € ЕРЕ "EET 
3 | T — 29 РЕЈ ЕРУ Ex 22 — — — a 
= ДЗ жыш 841 — ' Dec. 31 15,065 2,880,420 353,207 | 1:40 | 1023 — — 
+ 37 — 12:08 12-45 Mar. 31 43,823 8,331,038 891,540 L2 11-79 3,453 7 
+ 294 43,377 27 | 147 | Mar. 31 122,881 35, 502,836 2,550,854 789 10-95 4,417 5^ 
— 13 — 963 205 — | , 31 44,432 9.440, 369 975,714 — 10-029 2,190 t? 
| | | i | | 
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NOTES. 
GOVERNMENT CONTRACTS. 


Some anxiety has been evinced in the highly nervous 
atmosphere of St. Stephen’s as to the position of electrical 
contractors and the Admiraltv. Mr. Renwick, representing 
Newcastle-on-Tyne, darkly hinted, as is the way with 
Members of Parliament sitting in opposition, that as the 
firms placing the electric light installations and search- 
lights on new ships had German branches, there was 
danger of secrets leaking out. Of old, it was rather the 
boast of the Briton that he dreaded-nought, but that is 
not the way of timorous persons of to-day. However, Mr. 
McKenna was able to explain that only British-made 
cables, machinery and fittings are to be used, and only 
British subjects employed on the jobs. Moreover, the 
following provision has been embodied in recent contracts : 
“This contract involves an obligation of secrecy within the 
meaning of Section 2 of the Official Secrets Act, 1889. The 
contractors shall at their own expense take all such mea- 
sures and precautions to ensure secrecy in connection with 
the design, construction, equipment, and completion of the 
said vessel as may be necessary, including therein all such 
measures and precautions as may be regarded as necessary 
by the Commissioners, and the contractors shall, if so 
required at any time by the Commissioners, afford to them 
such evidence as the Commissioners may consider satis- 
factory that all such measures and precautions have been, 
are being, and will be taken." This is excellent, and really 
we do not see what other safeguards could be taken, un- 
less critics of the Admiralty insist upon the immediate 
slaughter of all workers as soon as they have completed a 
job, which would ensure soothing sleep to all concerned. 


ELECTRICITY AND EARTHQUAKES. 


“ The man in the train” is quite as interesting, if less 
instructive than the “ man in the street." The other day 
he was explaining to the writer that the recent series of 
earthquakes from which the world had been suffering were 
due to the iniquity of electrical engineers, who by their 
unholy activities had so filled the ether with loose electri- 
city, that the bowels of the earth were drawn forth. In 
fact, we were turning the world not upside down, but 
inside out. Quite a pretty little theory. Observation 
however, has established that earthquakes and electricity 
are intimately correlated. Only last July M. Fabry was 
telling the Paris Academie des Sciences that during the 
earth tremors in Provence there had been remarkable 
electric phenomena, manifesting themselves in the form of 
sparks and high frequency discharges. Armed with these 
facts, Signor Maccioni began to theorise. If the electrical 
disturbance originated at the seat of the upheaval, then 
this might be utilised for the benefit of mankind, for it is 
manifest that the electrie waves would travel much faster 
than the mechanical waves. And the theory has borne 
fruit in the shape of a radio-telegraphic earthquake alarm. 


MACCIONI EARTHQUAKE ALARM. 


Àn ingenious little apparatus was exhibited by Signor 
Maccioni before the Academy of Science of Tuscany. The 
base of the apparatus is a coherer, the terminals enclosing 
the metal filings being so spaced that the instrument does 
not respond to ordinary atmospheric electric disturbances 
(such as occur in thunderstorms). The appliance also com- 
prises a small galvanic battery and a very sensitive galvano- 
meter. These are connected with a second battery, ener- 
gising a register, clock and alarm bell. The coherer is 
connected by a wire to a buried metal plate, so that any 


earth tremor is at once noted, and announced more or less 
loudly and persistently by the bell, according to the nature 
of the disturbance. In slight tremors it was found that 
the electric waves were noted four minutes before the 
mechanical disturbance was manifested. It is evident 
that in this clever device we have the germ of what may 
prove a great discovery, benefiting millions of people 
dwelling within the earthquake zones. 


ELECTRIC ORE SMELTING. 


Canada is taking up the problem of iron ore smelting in 
a serious spirit. This is only fitting, seeing that Dr. 
Haanel, Deputy-Minister of Mines of the Dominion, is him- 
self the originator of what promises to be a most successful 
process. But Sweden has shot ahead in this matter of 
smelting, and it is from Sweden that the latest expert, Mr. 
A. Grosswall, has been called to Canada. His mission is 
to establish quite à number of iron smelting furnaces in 
the dominion on an improved Haanel process. From this 
to the setting up of electric blast furnaces for the manu- 
facturer of steel is but a step. Indeed, Canada is showing 
a splendid appreciation of the possibilities of electricity 
in the development of her wealth. 


CANADA FOR ELECTRICIANS. 


Canada is opening up with such marvellous rapidity that 
it offers a wonderful outlet for electrical enterprise. Take 
the Grand Trunk Pacific Railway line extensions to Prince 
Rupert. Over a score of town sites along this line have 
been put up for sale in lots, and something like 600 lots 
promptly acquired. The country round about is already 
fairly well settled with agriculturists, and the towns are 
mostly located on the banks of rivers. In Alberta itself, 
no doubt, natural gas will long offer itself as the successful 
rival of electricity in the matter of lighting, but for other 
purposes the demand for electric energy is growing apace 
in all Canadian cities, especially on the coast belt in the 
mining and manufacturing districts. The Americans are 
keenly alive to the openings in Canada; we ought not to 
be behind in this, especially as we have the benefit of both 
natural and fiscal preference. 


CANADIAN COMMON SENSE. 


A point strongly in favour of electricity in Canada is 
that the Dominion Government has appointed a permanent 
Commission for the conservation of the natural resources, 
such as forests, minerals, and water power. This will, of 
course, lead tc the encouragement of methods for the 
most economical way of raising and utilising power. The 
Commission is to consist of thirty-two members, represent- 
ing the Dominion and Provincial Governments, the univer- 
sities, and the chief industries. 


HARTON COLLIERY ELECTRIFICATION. 


One of the most gratifying incidents of the annual 
general meeting of the Institution of Mining Engineers at 
Newcastle was the visit paid to the Harton coal mines and 
workshops. In welcoming the visiting members, Sir Lindsay 
Wood, chairman of the Harton Coal Co., Ltd., said that the 
company had become very large consumers of electricity 
in their mine, and in their opinion it was an economical 
mode of working. The winding-engine, worked entirely 
bv electricity, had not been in use very long, and as it was 
the first of its kind, he could not say what was the exact 
saving on it as compared with a steam-worked winding- 
engine. He expected, however, that the use of the electri- 
cally-driven winding-engine would be found to be advan- 
tegeous, and would tend to increased output. No steam 
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was now used in the Harton Colliery, all the machinery 
being electrically driven. In view of the abortive anti- 
electricity resolution of the Durham Miners’ Association, 
such a practical expression of opinion is pleasing. 


ANOTHER GERMAN ELECTRIFICATION. 


Norderney, the fashionable island health resort. off the 
East Friesland coast, is to be connected bv an electric rail- 
way with the main line terminus at Norddeich on the main- 
land. The passage, although short, is usually very. bad, 
and the building of the viaduct presents some difficulties. 
The platform for the permanent way will be supported on 
25 great reinforced concrete piers, with pile foundations 
sunk in the sandy bottom.” The total distance of the line 
will be about 6 miles, and the cost will be over £100,000, 
The overhead trolley svstem with high frequency. is, we 
understand, to be adopted. The line is to be reserved for 
passenger traffic during the davtime and for goods trans- 
port during the night. 


ELECTRICAL ENGINEERS’ TRAINING. 


The high standard of education which is demanded of 
the modern engineer as compared with that required 
few generations ago is one of the more remarkable features 
of the progress. The engineer of 50 „ears ago was not so 
much a widelv-read man and a mathematician as a shrewd 
observer of character and a handicrafts’ man. But the 
successful engineer of to-dav has not only to be well edu- 
cated and have good address, but he must also he a man 
of wide general reading, with a good command of English, 
and a knowledge of at least one other European lineage! 
He must also have special knowledge of mathematics and 
applied services ; and, further, he must have had some 
training in the handicraft of engineering work and in 
draughtsmanship. In no other profession is so much 
required of its members, and the voung electrical engineer 
of to-day, having a shop training and a degree from a 
university, probably represents the highest trained intellect 
of any profession. The engineer of a veneration or so ago 
used to find it difficult to speak i m public, and his English 
in private was not all that could be desired. But this is all 
changed now, for it is part of an engineering graduate's 
training to become a fluent speaker, and his “studies and 
examinations train him in exact expression when writing. 
The lawyer and politician are masters of ambiguous phras- 
ing ; the clergyman cultivates a persuading style; but the 
engineer must be exact and precise always. His business 
is with facts, and he must also have the reasoning facultv 
strongly developed if he is to be successful. 


DEVELOPMENT BY POWER GAS. 


Although there have been some setbacks in the use of 
producers. and large gas engines, as, for example, at Johan- 
nesburg, this new method. of developing power from coal 
18 making steady progress and there is not the slightest 
doubt that it will win out m the end. The Power Gas 
Corporation has recently issued a catalogue giving the 
names of the firms supplied with Mond gas producers, the 
coal burnt per day, the approximate horse-power deve- 
loped, and the purpose for which the gas is being used. 
The history of the Mond gas producer only goes back 

about seven years, and yet nearly 100,000 h.p. in gas 

engines has already been installed in conjunction with 
Mond gas producers. This included 52 engines ranging 
from 500 to 2,500 h.p. One of the largest installations is, 


of course, at Brumner Mond & Co.’s Works, Northwich, 
where the gas made represents 25,000 h.p. This is, however, 


dwarfed by the Cargo Fleet Iron and Steel Co., Middles- 
brough, where no less than 390 tons of coal are burnt 
per day in producers, which represent about 39,000 h.p. 
The Farnley Iron Co., Leeds, has plant equal to 13,500 h.p., 
and John Brown & Co., Clydebank, develops 12,000 h.p. 
in producers. The bulk of the above gas is used for heating 
steel and chemical furnaces, ete., but there are many 
installations which use the gas for power only. Chief 
amongst these is the South Staffordshire Mond Gas Co., 
16,000 h.p.; the British Westinghouse Co., Manchester, 
2,000 h. p.; Cochrane & Co., Dudlev, 2.000 h.p.; and the 
Brodsworth Colliery, Doncaster, 1.250 h.p., ete. Two 
power installations of special interest are the: Midland 
Railway Co., 1,000 h.p., for the electric railway from 
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Lancaster to Morecambe, and for electric cranes at Hev- 
sham Harbour: also a 500 h.p. installation at the Uni- 
versity of Birmingham. 


SULPHATE OF AMMONIA. 


The English firms that are making sulphate of ammonia 
as well as gas are Brumner Mond & Co., the South “ta fford- 
shire Mond Gas Co., the Langwith Bve-Product Co., the 
Farnley Iron Co., John Brown & Co., Tweedales & Smalley. 
and Ashmore, Benson, Pease & Co. As the demand for 
nitrogeneous Manures increases, as increase it will, this 
side of the Mond gas producer process promises to become 
more and more important. Indeed, it is likely that in the 
near future producer plants will be laid down primarily 
to make sulphate of ammonia, and the gas will he the bve- 
product. Brumner Mond & Co. have been selling gas to 
the Northwich electric power station at 2d. a thousand 
cubic feet for about 6 vears now. 

Who shall say after the record of the Power Gas Corpora: 
tion becomes generally known that there is anything 
experimental about a gas producer plant? All that is 
wanted is sound common sense engineering in laving down 
the installation, and some good men to run the plant when 
erected. | The latter is, of course, always a difficultv when 
anv new method of developing power comes to the front. 


but where there is a demand men are soon forthcoming to 
fill it. 


ELECTRICALLY DRIVEN ROLLING MILL. 


In view of the interest which is being taken by electrical 
engineers in the electrical equipment of iron and steel 
rolling mills, we mav give a brief description of а small 
plant of this character recently erected in South Stafford- 
shire by Messrs. S. Jevons, Ltd., of Birmingham. In the 
case of reversing mills, the conditions are such that specially 
designed and very costly plant is necessary, but where 
there are two sets of rolls and the direction of rotation of 
the main rolls shaft is constant, it is possible to make use 
of a motor running at a uniform speed with consequent 
great reduction in first cost. In the present instance, the 
rolling plant consists of a 9 in. guide mill, with four sets 
of rolls, rolling mild steel rod from 2 in. round or Square 
down to No. 6 gauge. The power is supplied from the 
200 volt, two-phase alternating current mains of the Mid- 
land Electric Corporation to a Siemens’ 70 h.p. slip-ring 
induction motor, running at 750 revs. synchronous speed, 
and having an overload capacity of 80%. The motor 
shaft carries a steel pinion, 9 in. diameter by 6 in. face. 
having 18 teeth of 1:56 circumferential pitch. This 
engages a cast-iron spur-wheel on a shaft running at 200 
revs. per min., which 1s coupled direct to the rolls-shaft on 
one side, and on the other is extended to carry a flv-wheel 
weighing about 5 tons, the weight of the latter being sup- 
ported by an outer bearing. The controlling gear consists 
of a 200 amp. combined switch and circuit breaker, with 
overload and no-volt release, and the usual rotor resist- 
ance. The latter is placed close to the motor. The 
advantage of the flv-wheel will be appreciated when it is 
stated that within 3 sec. or less the h.p. taken varies 
between 5 h.p. and 120 h.p., although the circuit breaker 
is set to open at 350 amp. only. Another point of interest 
is that experiment shows that the heaviest load on the 
motor is not, as might be expected, during the first break- 
ing down of the billet, but occurs on the fifth and sixth 
passes. "This 1s accounted for by the relatively longer 
time taken to go through the rolls and by the metal having 
become cooler. 


ELECTRIC POWER SIGNALLING. 


An electric power signalling system has been installed at 
Yarnton Junction by the Great Western Railway Co. Throughout 
the system continuous current at 120 volts pressure is used. The 
generating plant includes a Hornsby oil engine, developing 12 
b.h.p.. coupled direct to a four-pole shunt wound dynamo. with 
an output of 44 amperes at 170 volts. There are two batteries of 
accumulators, each consisting of 60 E.P.S. cells. The main power 
cable is carried direct from the switchboard to a double-pole 
main switch in the signal-box, and an ammeter is also provided 
in the signal-box. The system is devised on the constant 
detection principle. 
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TRAMWAY PROBLEMS IN THE FUTURE.* 
By A. L. C. FELL. 
(Chief Officer, LCC. Tramways.) 


Injthis short address, I do not propose to deal with the 
history of. electric traction from its inception up to date, 
but it is necessary just to give a few figures to show the 
position of affairs at the present moment. It appears 
from the latest Board of Trade returns that there are 305 
undertakings in the United Kingdom, 177 of which belong 
to local authorities and 128 to companies and private 
individuals. The tramwavs open consist of 1,522 miles of 
double and 941 pu of single line, or a total of 2 0 miles, 
compared with 2,394 miles in the previous year. The 
total capital. expended being £68,199.918, Wu with 
£64,092,091 in the previous vear. The total number of 
passengers carried was 2,625,532,895, compared with 
2,454,807,487. Gross receipts were £12,130,625, com- 
pared with £11,849,175. Working expenses were £7,792,663 
compared with £7,363,762 in the previous vear. 

The returns clearly indicate that the rush with regard 
to the construction of electric tramwavs 18 over, and that 
improved results are chiefly duc to gradual development of 
existing systems and the reconstruction of horse, cable and 
steam tramwavs. For some considerable time по new 
large schemes have been brought before Parliament. 

Although the mileage of tramwavs opened during the 
past vear has increased very little, the number of passengers 

'arried has steadily increased, showing the greac popularity 
of this means of locomotion. 


THE Best USE or THE THOROUGHFARE. 


The popular fallacy has existed for some time that the 
installation of à tramway increases the congestion in the 
street. Under general conditions this is not the case, but, 
of course, the isolated cases where tramways terminate in 
narrow, congested streets are always quoted, and in most 
instances by those people who have opposed the extension 
of the tramwav, when the promoters have attempted to 
do ахау with the dead ends by the construction of a con- 
necting link or loop line. 

Experience clearly shows that congestion of traffic is 
relieved bv the introduction of electric tramways, one 
reason being that the vehicular traffic is formed up into 
straight queues, the slow traffic keeps more to the side of 
the road and the fast traffic follows the tramway. It has 
been proved bevond doubt that in handling large crowds 
of people entering theatres and other public buildings that 


if queues are formed they can be dealt with much more 


expeditiously and without danger. The same arguments 
apply even more forcibly in the case of traffic regulation, 
and where electric tramcars are introduced, the speed of 
the traffic generally is increased and the liability to accident 
is minimised. 


Ra'r-LEss TROLLEY SYSTEMS. 


Many interesting reports have been issued during the 
past vear on Inspections which have been made by various 
deputations of the so-called “ trackless trolley svstem " on 
the Continent. Tam afraid that the trackless trolley system 
will not be seen until air ships are in general use, and I 
expect when this is the case the trolley wires will disappear, 

as there is every reason to suppose that it will be possible 
bv that time to operate air ships by wireless transmission. 

An interesting example of a rail-less trolley system has 
been installed hy the Metropolitan Electric Traniwavs Co. 
at Hendon, and arrangements have been made for this to 
be inspected. 

In special cases, the rail-less system will have its uses. 
For instance, in London, I think it would be advantageous 
as a connecting link between the tramways which run to 
either side of the Blackwall and Rotherhithe Tunnels under 
the Thames, in these cases a tramway could not be satis- 
factory, but in ordinary service I am afraid the cost of 
maintenance of the rail-less system will be too high. It 
will be interesting to note the action taken bv the authori- 
ties responsible for the up-keep of the roadway when any 
of these systems are installed in this country, and as to 
whether street improvements will be charged against the 
new form of traction. 


Abstract of Presidential address before the Eighth Annu: tl Conference 
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[t is suggested that the rail-less system might be used 
for so-called “missionary: work," to ascertain the best 
route for a tramway, but, in my opinion, it is a question 
as to whether this is really necessary. If people think 
that the route is only an experimental one, they will not 
settle down and take’ houses on lease, but if a well-thought- 
out tramway is installed they have a feeling of security, 
and the property in the vicinity of the tramway route 
rapidly develops. This security of tenure is one of the 
chief advantages of a tramway route compared with an 
omnibus route, as the latter may be changed at a few 
hours’ notice. 


STANDARDIZAT.ON. 


Much has been said and written about standardization 
in connection with tramway matters. Most of the large 
undertakings are doing everything possible to standardize 
their plant, but it is to be regretted that many smaller 
municipalities are stil] ‘discovering " electric traction, 
and are constantly changing the types of their cars and 
equipment. It is essential that, as far as possible, the 
working parts of all cars, trucks and electrical equipments 
should he interchangeable, not onlv to avoid having to 
hold an enormous stock of spare parts, but that the men 
who are responsible for the maintenance and operation of 
the cars may have a thorough knowledge of every part, 
and through this knowledge increase the safetv of the 
public. 


THE Past AND THE FUTURE. 


Twenty years ago we looked to America for guidance in 
tramway matters, and in a rough and ready manner 
America showed us how it should be done; to-dav we 
rather think that we can show America how it should be 
done, but our indebtedness to that country still remains, 
as through its bold policy of development the tramway 
world has been able to benefit by the pioneer work, by 
i oiding the weak and assimilating all the good points. 

. The tramway men in this country in their turn have 
1 5 oured to re-model and improve, with the result that 
British tramway installations are now looked on all over 
the world as examples of solid permanent work. We have 
had many enquiries from Australia, Canada, and New 
Zealand, and I feel certain that this Association will be 
glad to do anything possible to assist our fellow-subjects 
over the seas. 

I venture to think that twentv vears hence tramways 
will predominate, and rare specimens of an extraordinary 
vehicle which was called a motor omnibus will be found in 
the South Kensington Museum. The question of local 
railway competition will be settled, and internal pick-up 
traffic will be recognised as legitimate tramway work, and 
all longer distance through traffic will be dealt with by the 
railway companies; the tramways acting as feeders for 
railway undertakings. 

In conclusion, I would like to thank the Members of the 
Association generally and the Executive Committee especi- 
ally for their loyal support during the past year. 


CENTRAL REPAIR DEPOT, L.C.C. TRAMWAYS.* 
By W. E. IRELAND. 


(Rolling Stock Superintendent, L.C.C. Tramways.) 

The present building, which has a capacity for dealing 
with the overhaul of 600 cars per annum, has been planned 
with a view to future extension without in any way break- 
ing up the continuity of the several shops, stores, etc. The 
first extension or depót is now in progress. Temporary 
galvanised iron screens have been provided to enclose the 
portion of the building now in use, and due provision made 
for the escape of employés in case of fire. 

The buildings are arranged on a definite scheme for 
dealing expeditiously with the ears during the two weeks 
each has to be in the shops for its annual overhaul and 
renovation. The Metropolitan Police regulations require 
the body work and painting of each car to be EE 
renovated once in every 12 months. Advantage is, there- 
fore, taken of this regulation to systematically pane 
and put into first-class condition the whole of the mechanica] 


* Abstraet of paper read before the Rth Annual Conference of the Municipal 
Tramways Association, London, September 22, 1909, 
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and electricalzequipments of the cars. The lay-out of the 
depot is arranged so that regular and synchronous pro- 
gression of the work in the several shops is ensured. 

Describing the shops and the equipment, the wheel shop, 
situated at the south-eastern end of the building, 1s 117 ft. 
long by 65 ft. wide, and is equipped with three high-specd 
tyre turning lathes, three high-speed tvre boring mills, 
one 150 ton power wheel press, one wheel boring machine, 
one 4-hole gas tvre heating hearth, with jib crane and 
pneumatic hoist, and a half dozen jig saws for cutting off 
tyres. The tyre turning lathes of a special type, built bv 
Tangyes, Ltd., to the Council's specification, are motor- 
driven, and capable of taking the heaviest cut on high 
carbon steel tyres that modern high speed steel will with- 
stand. In considering the power required for these 
machines, а cut 5 in. by 125 in. at 50 ft. per min. was 
taken as a good all-round average to aim for, and it was 
assumed that a cutting pressure for high carbon steel tvres 
would be equal to about 80 tons per square inch, and 
taking the cut area as equal to 0625 square inches at а 
cutting speed of 50 ft. per min. gives approximately the 
h.p. required. Thus: area of cut in inches multiplied by 
speed in feet per minute multiplied by cutting pressure in 
lbs. for each tool— 

0625 x 80 x 2,240 x 2 x 50 
—————————— = 33:9 h. p. 
33,000 

Each lathe is, therefore, driven by a 36 h.p. polvphase 
motor direct coupled to a change speed gear box. The 
maximum purchase through the gears is 712°5 to 1. One 
of the most important points to consider when specifying 
for or designing a machine for turning high tensile tyres is 
the rigidity of the machine. Both tramway engineers and 
machine tool makers appear to have treated this point too 
lightly in the earlier tvpes of lathes with the result that, 
the work took far too long to do, and owing to the vibra- 
tion set up in the machine only light cuts could be taken 
even with high speed steel tools. "Tests have been made in 
the Council's shops on both tvpes of machines, and it has 
been noted that the tools failed much sooner with a light 
cut on a machine which “ chattered " than with a heavy 
cut on a rigid machine, and whereas in the earlier tvpe of 
lathe from eight to ten hours were required to return a 
pair of tyres or an average of six pairs per week of 54 hours, 
with the machines now in use the average output of each 
machine is six pairs per day or 34 pairs per week of 54 hours. 
The life of steel tyres made to the Council's specifications 
averages 56,000 miles for pony wheels and 50,000 for 
driving wheels, this gives an average rate of wear per ; in. 
radial reduction of thickness of 5,090 miles and 1,545 miles 
respectively. The tyre boring mills were specially built to 
the Council's specification for dealing with the work of 
boring high tensile steel tyres, are capable of taking the 
heaviest cut at the highest cutting speed that modern high- 
speed steel will withstand. Pneumatic hoists are carried 
on Jib cranes above the mills for lifting the tvres on to and 
off the machines. At the present time some 430 new {угез 
and 575 pairs of wheels complete are handled in this shop 
per month, or an average of 5,160 and 6,900 respectively 
per year. 

The machine shop, situated on the western side of the 
building adjoining the smiths' shop, is 143 ft. long by 43 ft. 
wide, and is equipped with one 3 ton overhead 3 motor 
electric crane running the full length of the shop. This 
crane operates at the following speeds: Longitudinal 
travel, 200 ft. per min.; cross traverse, 100 ft. per min.; 
hoist, 30 ft. per min. 

The centre of the shop between the machines is occupied 
by fitters’ benches equipped with the usual parallel quick- 
action vices and also a marking-off table. The line shafting 
is of bright steel, 3 in. dia., running at 250 r.p.m. in self- 
aligning bearings, with Tilston’s forced lubrication, and is 
driven by five 36 h.p. polyphase motors, each attached to 
the upright stanchions. The shafting is divided into five 
sections, coupled by means of claw couplings, so that any 
section may, if necessary, be run independently of the 
others. Several of the machine tools in this shop are 
adapted for work of a special character. A machine has 
been provided for boring and facing bearings, and is fitted 
with a self-centreing chuck, with collets to take each size 
of bearing used, the boring being done by means of boring 
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bars carrying both roughing tool finishing cutters and 
facing cutters. It has two spindle speeds, one giving 
200 r.p.m. and one 114 r.p.m. for boring and facing respec- 
tivelv, the speeds being arranged so that the change mav 
be made while the machine is running, a single lever placed 
close to the operator's left hand controlling both speeds 
and the stop motion. The feed is constant at 120 per inch 
of travel. 

The power hack saws, special vertical milling machine, 
and four spindle drilling and tapping machine form the 
main part of a special plant for machining magnetic brake 
shoes, of which a verv large number are used. The material 
for making these shoes i8 obtained in the bar direct from the 
rolling mills, and is cut into lengths by the power hack 
saws: after cutting to correct length, the bars are placed 
in a jig on the milling machine table, which will accom- 
modate 48 shoes. The cutter is of special form to the 
author's design, and carries 14 high-speed steel tools for 
roughing and two tools for finishing. The diameter of the 
cutter determines the width of the register cut in the shoe 
and the depth of the cut averages ү, in. The rate of feed 
of the table varies from 2 in. to 4 in. per min., according to 
the size of the cutter used, and the cutting speed of the 
tools is 70 ft. per mm. This machine when working on 
shoes for the largest magnet will machine the gap 18} ш. 
in length by 4 in. deep, at the rate of 60 shoes per hour. 
The power required for cutting at this rate is about 25 h.p. 

In each shoe two 2 in. holes require to be drilled and 
tapped, and the four spindle machine was designed to deal 
with this work: the shoe, carried in a jig which slides 
along the table, is first set under the drill spindles and the 
two holes drilled simultaneously, it is then moved to the 
tapping spindles and the two holes tapped simultaneously. 

The general store, which contains a 20 ton weigh-bridge 
and some 7,000 steel bins, is used for the storage and dis- 
tribution of such parts as are usually obtained from out- 
side manufacturers. The truck overhauling shop, situated 
on the immediate western side of the traverser pit, is 
195 ft. long by 46 ft. wide, and is equipped with two 5-ton 
3-motor electric cranes, which operate at the following 
speeds: Longitudinal travel, 200 ft. per min.; cros 
traverse, 100 ft. per min.; hoist, 5 ton, 15 ft., 2} ton, 30 ft. 
per min.; and the usual fitters’ benches, vices, pneumatic 
drills, hammers, chippers, ete. There are 14 werkng 
tracks, each capable of accommodating four bogie truc: 
or three single four-wheeled trucks. A marrow gauge 
industrial railway track runs along the full length of the 
shop on the side adjacent to the stores, with branch lines 
between alternate pairs of truck tracks. Two small 
battery power motor-driven service wagons are in course 
of construction for the purpose of transferring material 
from or to the stores and other parts of the depot, and the 
men employed on truck overhauling. 

The Council's method of dealing with the gear wheel and 
pinion problem gives excellent results. Some difficulty 
was at first experienced in obtaining a suitable steel at a 
reasonable cost, and it was found after several trials had 
been made with pinions cut from various steels, the steel 
which gives the best results from all points of view has the 
following analysis: Carbon, 150%: silicon, 029%; sulphur 
and phosphorus (not to exceed), 05%. 

The pinions are specified to be case-hardened to a depth 
of not less than 44 in. from the surface of the teeth, the 
centre being left soft. 

Lubrication is also an important factor in the life of 
gears, a mixture which gives excellent results, and is at 
the same time cheap, has been in use for some four vears, 
this is composed of black axle oil and sawdust mixed in the 
proportion of 42 galls. of oil to 216 lbs. of sawdust, the 
cost of which works out at approximately 4s. 83d. per cwt. 

The traverser pit occupies a central position in, and 
extends the full length of, the building. B.S.S. No. 4 С 
track rails are laid at 13 ft. 6 in. gauge with standard 
L.C.C. conduit work in the centre, the arrangement of 
electrical conductors, etc., being similar to that emploved 
for street tracks. Power is supplied to the traverser 
motor from the conduit conductors by means of a standard 
car plough. The traversers, only one of which has up te 
the present been installed, are built to working drawings 
made in the department. All the gears, pinions, wheel 
centres, tyres and electrical equipment being made inter- 
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changeable with similar parts of the rolling stock. Warp- 
ing gear is provided by means of which cars, trucks, etc., 
may be hauled either on to or off the tracks or traverser 
as required. When the second or exterior traverser pit 
is constructed, it is proposed to lay a pair of rails on each 
side of the centre conduit at 4 ft. 8} in. gauge, and make 
use of this as a track for testing the cars, each of which 
will be run and the brakes and equipment tested before 
being sent to the car sheds for service. 

The small gallery, located immediately above the stores 
and between the machine and truck shops, is 260 ft. long 
by 20 ft. wide, is reached by means of a staircase in the 
centre and an electric lift at the south end. 


MAING 


Fig. I. Testing Transformer. 


The tool shop is equipped with one 48 in. Starrett micro- 
meter, one Cincinnatti drilling machine, one Cincinnatti 
universal grinder, one G sholt tool grinder, one pillar millin 
machine by Parkinson, and one 64 in. 8.8. and Sc. lathe by 
Dean Smith & Grace, Ltd., and on the gallery are benches 
for light repairs to parts of the equipments, such as circuit 
breakers, canopy switches, trolley heads, brush holders, etc., 
and the following machine tools: One 61 in. S.S. and Sc. 
lathe by Dean Smith & Grace, Ltd. ; one 7 in. S.S. and Sc. 
lathe by Bradford ; one 64 in. S.S. lathe by Lang; two 
63 in. capstan lathes by H. W. Ward & Co.; one 20 in. 
disc grinder by Roberts; two shaping machines; four 
double spindle sensitive drilling machines; and three 
single spindle sensitive drilling machines by Tangye, Ltd. 
One 20 h.p. polyphase motor with auto-starter operates all 
the tools on this gallery. |j . 

The large gallery, located above the traverser pit, is 
275 ft. long by 48 ft. wide, and is reached by two separate 
staircases from the south end, with a central staircase and 
an electric lift. This gallery is served by a 3-ton 3-motor 
electric travelling crane by Applebys, Ltd., operating at 
the following speeds: Longitudinal travel, 350 ft. per min,; 
cross tra verse, 100 ft. per min.; hoist, 40 ft. per min. 

The southern end of the gallery is occupied by the test 
room. Here all re-wound and repaired armatures are 
placed in testing frames and run on load in both directions, 
the artificial load being absorbed by a Froude water 
dynamometer. Brake magnet and field coils are tested 
for continuity, internal short circuits and ohmic and insula- 
tion resistance, before being replaced on the cars after over- 
haul, and all repaired and new ploughs pass under the 
inspection of the test room attendant before being des- 
patched to the car sheds for use on the cars. 

The method of testing field and brake magnet coils for 
internal short circuits presents some points of interest, and 
in view of its simplicity is perhaps worthy of description. 


5» A frame of Swedish transformer iron, which is shown by 
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Fig. 1, has а hinged уоКе across the top, which is counter- 
balanced as shown, and made to lift clear of the front 
limb of the frame. 


The back limb carries a permanent coil, which is excited 
from one phase of the A.C. supply and forms the primary 
coil of the transformer. The coil to be tested is placed on 
the front limb and the hinged yoke dropped into position. 
Just above the transformer is a panel containing the 
ammeter, which indicates the current flowing in the circuit. 
If the coil to be tested has no short circuit, the current 
flowing the primary circuit will be so small as to be scarcely 
readable on the ammeter ; if, however, there is a short 
circuit in the coil, even if but one turn, an appreciable 
current will flow and be indicated by the ammeter. 

With the exception of the space at the northern end of 
this gallery floor, occupied by the office block and the 
Advertisement Plate Stove, the remainder of the gallery 
is used as an electrical repair shop. Here the following 
TER is installed : Two commutator turning and grinding 
athes, two armature banding lathes, five coil winding 
machines, all by Tangye, Ltd., and one coil winding machine 
by Pfeil & Co. Here al] ploughs, motors, armatures, con- 
trollers, field and brake magnet coils are dealt with. 

The plant installed for vacuum drying and impregnating 
armatures, field and brake magnet coils, etc.; the cylinders 
have been made by Heenan & Froude, Iitd. These are 
heated by means of steam coils, and an inner cylinder of 
sheet steel is provided to keep the coils and varnish out 
of contact with the hot pipes. All the ploughs required 
for operating the cars on the conduit system are made and 
repaired at the depót. There are two types of plough in 
use, one of which is made with a solid hard rubber base 
and the other is made with a built up wood base; in both 
cases the fittings are similar and interchangeable one with 
another. 

Fig. 2 shows the general arrangement of the latest type 
of rubber base plough in use. The collector shoes are of 
cast iron, and fastened to a spring by a wedge. These 
shoes have an average life of 8,000 miles and cost about 
344. per pair. The friction plates marked F. on the 
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Fig. II. Standard Plough. 


illustration are of steel, have an average life of 3,000 miles, 
and cost about 9s. per 100, which includes the cost of 
labour in producing them. This works out at ls. 10d. 


per 100. 
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The total maintenance cost of ploughs, including all 
renewals during the last financial year, was 05d. per car 
mile. A new rubber base plough costs about 107s. 

In the timekeeper’s office is located the master clock by 
Stockall, which controls all the time recording and other 
clocks in the depót, together with an automatic bell- 


ringing arrangement, which will cause all the bells to ring: 


in synchronism at pre-determined times to warn the work- 
men of starting and finishing times, together with a small 
telephone exchange, placing each shop in telephonic com- 
munication with the superintendent's office. 

The depót is lighted throughout, both inside and outside, 
with the exception of the paint and inspection shops, and 
the offices, by 60 Sunrae flame arc lamps by Davy, arranged 
in series of 10 on the 500 volt D.C. supply. The power 
supply is by three-phase H.T. 6,600 volt current direct 
from the generating station at Greenwich to the trans- 
former room, which is situated outside the depót. The 
high tension current is controlled by means of a H.T. 
automatic oil switch, with an overload time limit relay. 
Four 150 k.w. single-phase transformers of the Berry type, 
one of which is a spare, have been installed. These trans- 
form the current from 6,600 volts to 220 volts. А switch- 
board by Spagnoletti has been installed for controlling the 
H.T. and L.T. alternating current, and the D.C. supply. 
Each feeder panel carries two feeders, one of which has in 
each case been provided to meet the demand in the exten- 
sions; additional spaces have been left for further panels 
to be erected when required. The feeders from the panels 
are led in underground ducts to various sections of the 
depót, where they are connected to fuse distribution boxes, 
from which each motor circuit is taken. All feeders are of 
the 3-core paper insulated lead covered tvpe, the cables 
for the small ventilating fan motors are of the 3-core 
V.LR. tvpe. The installation of the electric lighting, 
power supplv, and telephones has been supervised by Mr. 
J. H. Rider, M. I. C. E., M. I. E. E., Tramways Electrical 
Engineer. 

The whole of the 4 ft. 84 in. gauge track work within 
the building is made up of bullhead flat bottom rail spiked 
to transverse and longitudinal creosoted wood sleepers. 
The industrial tracks are of flat bottomed rail laid to a 
gauge of 214 in., with hand switches and curves arranged 
for outside flanged wheels on the small trucks. The track 
work in the yard is laid with No. 4 British Standard Section 
rails on a concrete bed, whilst the siding tracks are laid 
with bullhead rails spiked to transverse wood sleepers 
metalled as in ordinary railway practice. The whole of 
the track work was carried out under the supervision of 
Mr. J. Welling, the Tramways Permanent Wav Engineer. 


MAGNETIC TESTING OF IRON WITH ALTER- 
NATING CURRENT* 


By ALBERT CAMPBELL, B.A., Assoc. M.I.E.E. 
(From the National Physical Laboratory.) 

The introduction of high resistivity iron alloys with low 
hysteresis loss has made it more than ever desirable that 
sheet material for use in transformers, or other alternating 
machinery, should be tested for hysteresis and eddy current 
loss by means of actual alternating current. The object 
of the present paper is to describe the method by which 
these tests are carried out at the National Physical Labora- 
tory, and to include some of the more interesting results 
obtained during the past year. Before describing our own 
work, however, brief reference must be made to that of 
earlier experimenters. The subject has been investigated 
by a number of persons in this country, the Continent, and 
America; but I may single out, as being of fundamental 
importance, the work of Dr. G. Roessler, T as he was the 
first to point out the influence of the form factor of the 
alternating voltage used. This theory forms the basis of 
the thorough investigations made by Gumlich and Rose, 
and in what follows I have made considerable use of their 
clear treatment of the subject. While our experiments 
were In progress, a paper appeared by Messrs. Lloyd and 


* Original communication to the Institution of Electrical Engineers. 


t Verband Deutscher Elektrotechniker, July 9, 1895. (Electrician, vol. xxxvi., 
P 124, 1895.) Almost immediately his resulta were independently established 

y the experiments of Beeton, Taylor, and Barr (Journal of the Institution of 
Electrical Engineers, vol. xxv., p. 474, 1896). 


$ Elektrotechnische Zeitschrift, p. 403 and p. 503, 1905. 
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Fisher,§ describing the method of test employed at the 
Bureau of Standards, Washington: their method is verv 
similar to that used by us, and is thoroughly discussed in 
their paper: and, lastly, an interesting paper has appeared 
bv Шоу|) on the“ Dependence of Magnetic Hysteresis or 
Wave Form." 


Influence of Form Factor. 


When an iron ring is magnetised by an alternating 
current of frequency n ө per second, the eddy current 
losses in the iron not only depend on » and the flux density. 
but also on the form factor f of the induced secondary 
voltage, where f is equal to V/ nean. mean being the mean 
value of the induced voltage without regard to sign, and 
V the effective value of the same. According to Roessler. 
at constant temperature the iron losses in watts per cubic 
centimeter due to hysteresis and eddy currents respectively 
are given by the two terms of the expression— 


10 u Bu. ＋ En f. Bin... . ll 


were 
B mx = Maximum value of the flux density, 
n = Steinmetz’s coefficient, 
and— 
E = eddy current coefficient. 


If w = watts per kilograme at frequency n, we have— 
—4 
"n (0 n Bi + En Bha 2...2 
where— 
D = density of the iron. 

The main object of the investigations here described was 
to test the accuracy of this formula for various materials 
and widely different values of the form factor f i. e., for 
widely different wave-forms. Ав will be seen below, this 
led to à convenient method of separating the hvsteresis 
and eddy current losses. It is usual to take 50 @ per 
second as standard frequency, and B ma: = 10,000 as 
standard flux density. Most of our results were obtained 
with frequencies quite near 50 €» per second, and all 
of them were reduced to the standard, the watts per kilo- 
grame being 50 w/n. Except. where otherwise mentioned. 
observations were always made with Bmax. exactly 10,000. 


Method of Test. 


All the specimens were in the form of rings, usua's of 
inner and outer diameters, 12 and 15 cm. respectively: 
these were built up of stampings with paper insulation 
between them, and each was wound with at least two 
secondary coils of 10 and 30 turns respectively, and some 


Fig. 1. 
times опе of 100 turns was added. The primary windins 


were 30 or 100 turns. All the windings were evenly dis 
tributed over the ring. The method of test consisted i 
the determination of the Bmax, and the form factor v 
the induced voltage by the help of a commutator as usel 
bv Sahulka * and Townsend, f while the correspondi: 
power lost was measured by a sensitive wattmeter whos 
shunt circuit was connected to one of the secondary wind 
ings of the ring after the method of Steinmetz. 1 The cow 
nections are shown in Fig. 1. 


§ Bulletin Bureau of Standards, vol. iv., p. 467, 1908, 

|| Bulletin Bureau of Standards, vol. v., p. 381, 1909. 

+ Gumlich has found it true with certain samples for small variation f 
and also for a considerable range of frequency. It is clear that it сарве * 
true for very high frequencies. 

* Zeitschrift fur Elektrotechnik, p. iv. (16), 1898. 

t Am. Inst. Elec. Engs. Trans., vol. xvii.. p. 5, 1900. 

$ Am. Inst. Elec. Engs. Trans., vol. ix., p. 624, 1892. The method мет? 
to have been used first in this country by L. W. Wild (Electrician, vol. 5 
p. 128, 1904). 
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An alternator or rotary convarter A, working through 
the transformer M, supplies current to the primary of the 
ring D, the frequency being measured by the Campbell 
frequency teller F. The primary current passes through 
the series coils of the wattmeter H, and the shunt circuit 
of the wattmeter i8 connected through a high resistance to 
the secondary winding S. Another secondary coil Z (of 
10 turns) is connected through the high ratio transformer 
T to the 100-volt electro-static voltmeter L, and also 
through the commutator С to the galvanometer С, which, 
by the addition of suitable high resistance, is arranged to 
read voltage directly. The commutator is run by a 
synchronous motor supplied with current from the alter- 
nator A; it reverses the connections to the galvanometer 
circuit twice per period, and when, by shifting round a pair 
of movable brushes on C, the phase of the reversals is set 
to give a maximum reading on the galvanometer, this 
reading will measure Umean, the mean value of the voltage 
induced in the winding Z.$ 

The reading of the voltmeter І, multiplied by the trans- 
formation ratio of T gives V, the effective voltage induced 
in Z, and hence /, the form factor (which is equal to V/v...) 
is immediately found. The galvanometer reading also 
gives B in the ring since— 

B 210 oU 

max. 4N, sn mean» 
where s is the cross-section of the ring (in square centi 
meters), N, the number of turns in Z, and n the frequency. 


Ring № 1454 


Ета, 2. 


If N, and N, are the numbers of turns in P 7"and S respec- 
tively, then the total power spent in the ring is equal to 
N,/N,) x (watts read by wattmeter H). The wattmeter 
was a sensitive reflecting one, built manily of white marble 
and ebonite to avoid eddy currents ; with a moving current 
of 25 ohms and a total shunt resistance of 6,500 ohms, 
1 watt (at 1 volt) gave 100 mm. аё 1 m. This sensitivity 
allowed rings of small section to be tested without requiring 
an inconveniently large number of secondary turns. The 
transformer T had a core of Stalloy rings uniformly wound 
with primary turns (50 up to 400), and with 40,000 secondary 
turns. Thus various ratios up to 1 : 800 could be obtained. 
Its primary circuit took such a small current that putting 
it in circuit scarcely affected the galvanometer reading or 
that of the wattmeter. The frequency teller was of the 
type with a single vibrating strip which could quickly be 
adjusted to resonance with the actual frequency. It could 
be read to 1 in 500, and was carefully calibrated at each 
frequency used. Usually the temperature of the iron 
while under test was observed by the help of an iron- 
constantan thermo-junction inserted between the sheets 
before the ring was wound. With rings of large volume 
and high eddy current loss it 1s very necessary to know the 
temperature, especially when (as in nearly pure iron) the 
resistivity alters considerably with change of temperature. 


a nee J. Sahulka , (loc. cit.) Also also T. I. Lyle (P (Phil. Mag., p. 549, 1903, and p. 102, 
1905). 


The results given below were corrected to standard tem- 
perature on the assumption that for such thin sheets (at 
the moderate frequencies used) the eddy current loss is 
pris proportional to the resistivity. 
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Typleal Results. 


In making the tests of total loss, in most cases it happened 
to be most convenient to keep the frequency ead con- 
stant and to alter the form factor (/). This was done in 
several ways, e.g., by altering the ratio of transformation 
of M and the resistances Q and R, by omitting M and con- 
necting directly to A through a resistance, or by 1 
the number of primary turns used on the ring. Althou 

the converter used gave almost exactly a sine-wave Hi 
age, by these means it was found easy to obtain a wide 
range of form factor.* This is illustrated in Figs, 2, 3, 
and 4, which show three widely different cases with the 
same ring and the same machine, the curves for the magne- 
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tising current i, (and hence Н) and the flux density B 
being drawn by Sahulka's and Townsend's methods with 
the commutator already mentioned. For ù, the current 2, 
is passed through the primary of an air-core transformer 
of known mutual inductance, whose secondary is connected 
to the commutator ; for B the connections are as in Fig. 1. 
In both cases one pair of commutator brushes is shifted 
round to various angles and corresponding readings are 
taken on the galvanometer G. Complete curves of both +, 
and B can be drawn in about three minutes if the galvano- 
meter is properly dead-beat. 

From the observations already mentioned were deduced 
the total watts per kilograme, namely. 50 w/n for 50 


d west form factors s of the secondary voltage were obtained with the 
5 * lowest. of primary turnsZand the smallest transformation ratio and 
resistance, while the highest were got with few primary turns, no transformer, 
but considerable resistance in circuit. 
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per second ‘and Bmax. = 10,000; and the values found 
were plotted against m f, Fig. 5 shows the curves thus 


obtained for a number of widely different materials, while 
Table I. gives for each of them the approximate thickness 
of the sheets, the resistivity, the permeability at B = 10,000, 
The dimensions were 


FiG. 5. 


diameters and determining the density and the total mass. 

It may be mentioned that No. 591 was ordinary tinplate, 
(P) had been annealed at 800? C. and aged at 100°C., 
while (Q) and No. 566 were high resistivity materials. 

To obtain the total loss at 50 ө per second for the 
standard conditions, namely, with induced voltage of sine- 
wave form (for which f = 1-111), it is only necessary to 
read the ordinate of each curve for n f, = 50 x (1111), 
i.e., 61:7. As the curves are practically straight lines near 
this value, if we wish to determine total loss alone, it 1s 
only necessary to take readings for two different form 
factors (or frequencies) not very far apart, join the points 
obtained (by a straight line), and find where the ordinate 
at nf’ = 61-7 cuts the joining line. This method of 
different form factors is very useful when the frequency 
cannot be varied—for example, in working with a public 
supply circuit or when the alternator is inaccessible. There 
is no need whatever to use a sine-curve machine, provided 
there are no dimples in either the H or B curves. 

In Fig. 5, however, much more has been included. (а) 
The points shown for n f? = 0 are the values of the hyster- 
esis loss obtained for each ring by the ordinary ballistic 
method: they are sometimes called the values of the 
static hysteresis.” (b) The points below n f? = 50 were 
obtained by using lower frequencies. (c) A few of the 
higher points were obtained with frequencies as high as 
10 е per second, the majority of the points, however, 
being for n = 50 „ per second. 


TABLE I. 
Approxi- | | 
Sample, mate thick-| Resistivity | Permeabil- 
P at 150°C. | ity at | Static m. 
B = 10,000 
Microhm-cm. 
143 17-3 1,370 0-00384 
591 12-6 1,868 0-00215 
505 13:6 2,512 0-00158 
p 140 | 2,878 0-00123 
Q 43-0 | 1,873 000155 
566 60-3 2,820 0-00090 


Consideration of the curves in Fig. 5 leads to the follow- 
ing conclusions :— 
1. For all the specimens except (P) the lines are practi- 
cally straight and pass through the “ static hysteresis "' 
points. Hence, over the range of n f* shown, the hysteresis 
loss is constant, and the total loss per * can be repre- 
sented by the expression F + G n , the two terms repre- 
senting the hysteresis and eddy current losses respectively. 

2. The specimen (P), on the contrary, shows a curve 
which is by no means a straight line, but clearly bends in 
coming down to the static hysteresis point. It also falls 
slightly at the higher values of n f*. Except for the inter- 
mediate part of its range, the total loss cannot here be 
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represented by the expression F +G n . It is interesting 
to notice that (P) and (505) are very similar in total loss 
and also hysteresis, except at the upper and lower ends of 
the range. 

The final conclusion is that, although some materials 
give excellent straight lines in the diagram of total loss for 
a wide range of frequency or form factor, other materials 
give lines that are distinctly curved, indicating that the 
hysteresis loss increases considerably as the frequency is 
raised from 0 upwards. There seems no doubt that this 
effect must be attributed to magnetic viscosity (see Lloyd, 
loc. cit.). In corroboration of this I may mention that, in 
the ballistic test of (P), if an additional evenly wound 
secondary circuit was kept closed during the test, a quite 
distinct alteration was shown in the values obtained for 
the permeability and hysteresis for B,,, — 10,000. The 
slight drop in the (P) curve at the higher values is probably 
due to “skin effect," the higher frequencies causing B to 
be not quite uniform throughout the thickness of the sheet. 
I should mention that several other samples gave lines bent 
similarly to that of (P). 

The above results appear to throw some light on an old- 
standing controversy. Several observers have stated that 
hvsteresis loss is practically independent of frequency (at 
the lower values), while others affirm that it varies with 
frequency and wave-form. Gumlich and Rose incline to 
the former view, and Lloyd appears to agree with them. 
It seems likely, however, that some of the experimenters 
have been testing specimens like (505) and (591), while 
others have had experience of more abnormal materials 
like (P). 

Effect of Thickness of Sheets. 


The experimental results for total loss at B = 10,000 
are only strictly valid when the thickness of the sheet is 
such that B,,, has time to get practically uniform through- 
out the thickness in each half-period. To investigate this 
point experimentally a set of specimens of different thick- 
nesses, but of as nearly as possible similar material, were 
tested for total loss. The material was electrical steel, 
made by Messrs. J. Lvsaght, Ltd., who have kindly per- 
mitted the results to be published. 

Fig. 6, curve (a) shows the results obtained for eddy 
current loss with (mean) B,,,, = 10,000, and n = 50 € 
per second. In the same Fig. curve (b) is the theoretical 
curve calculated, on the assumption that the permeability 
is constant, by the formula of J. J. Thomson, as given by 
Russell.* The formula states that the eddy current loss, 
for given constant permeability u, resistivity p, and frequency 
^, varies, as— 


sinh 2 ma — sin 2 ma 
cosh 2 ma — cos 2 ma? 


where— 

2a = thickness of sheet 
and— 

m=2 4/unm/p, 
p being in absolute units. 

It will be seen that the two curves agree as well as could 

be expected, considering the uncertainty due to want of 
uniformity of material. For the smaller thicknesses the 
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_ * A. Russell, Alternating Currents, vol, % pp. 360 and 362. 
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eddy-current loss is proportional to the square of the thick- 
ness of the sheet. The agreement of the two curves in 
Fig. 6 only has reference to the variation in thickness, for 
they were arranged to coincide at one point. The absolute 
results given by the complete formula are less than those 
observed by large amounts varying from 10 to 100% 
according to the material, showing that the want of con- 
stancy of the permeability and the co-existence of hysteresis 
largely modify the conditions. 


Proper Dimensions of Ring Stampings. 


In almost all magnetic tests there arise difficulties due to 
the alteration of the material due to the mechanical pro- 
cesses used in preparing the test-pieces, such as stamping, 
cutting, or turning. The greater the width of the test- 
piece (whether ring or strip), the less the result will be 
affected by the edge hardening. In the case of rings, 
however, the radial width must not be taken too large in 
relation to the mean diameter, otherwise the magnetic 
force will not be sufficiently uniform over the width, being 
greater at the inner edge tban at the outer. The same 
remark applies to almost any arrangement of strips, such 
as those used in building up the square of the Epstein 
apparatus. Thus, if it is not allowable to obliterate the 
effects of the mechanical treatment by annealing after 
stamping or cutting, the proportions of the test-pieces 
must be fixed by making a compromise between the two 
conditions—-namely, maximum width of strip and greatest 
uniformity of H. 

The question of the amount of error in the usual energy 
determinations, due to the want of uniformity of H, has 
been very fully worked out by Richter * for rings of rect- 
angular section, and lately his results for the simple case, 
where the permeability is constant, have been clearly 
tabulated by Lloyd, f who has also investigated the case of 
a ring of circular section. Lloyd points out that his results 
would be somewhat modified in practice because of the 
permeability not being constant. He mentions that the 
errors in the energy loss depend on the difference between 
(mean B,,,)!$ and the mean of (B,,,)!:9 over the width 
of the ring. When working with B,,, — 10,000, I found 
that the assumption of constant permeability may exag- 
gerate the errors considerably. As this value of B has 
been much used in standard tests, I think it will be of 
interest to describe briefly my calculations. 

Let the ring (of rectangular section) be divided into a 
number of elementary annuli of equal radial width. If the 
mean radius of one of these be 7, then for that annulus 
H= 2 NI II/ 10 r or H l/r. If now the curve H B be 
known, we can find the value of B for each annulus, choosing 
the medial value near 10,000 for example. In a test of 
total loss it is the (mean Bmax.) that is observed, the mean 
being taken over the width of the ring, and the hysteresis 
loss corresponding to this value should be proportional to 
(mean B,,,,.)!°6, but the loss actually measured by the watt- 
meter is proportional to the mean of (B,,,)19. . The 
ratio of the first of these expressions to the second is 
accordingly the correcting factor to be 
applied to the observed hysteresis 
loss. ў 

As examples, I have in this way 
worked out the correcting factor for 
two actual rings, one of very low, and 
the other of high hysteresis constant 
(a = 000083 and л = 0:0042 respec- 
tively). Each ring (Fig. 7) had an 
inner radius of 6 cm. and an outer of 
8-5 cm. For Вл. = 10,000 the 
correcting factors come to 1-0008 and 
1-002 respectively, showing that, for a 
mean diameter of 14-5 cm., in each case the error in hysteresis 
is negligible with a radial width of 2-5 cm. If the perme- 
ability had been assumed constant the correcting factor 
would have been about 1-011 in both cases. It must be 
remembered, however, that for lower values of Bars. (e. 9., 
5,000) the variation in permeability would often make the 
correcting factor greater than for constant permeability. 


Fic. 7. 


* Elektrotechnische Zeitschrift, vol. xxiv., p. 710, 1903. 

1 Bulletin Bureau of Standards, vol. v., p. 435, 1909. 

$ The index 1 6, though not necessarily the true value for some specimens 
is near enough to indicate the magnitude of the correction. The method was 
pointed out to me several years ago by Mr. G. F. C. Searle. 
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We have investigated in various ways the effect of 
stamping, but it will be enough to describe one experiment. 
From a batch of carefully annealed sheets two sets (1) 
and (2) of ring stampings were made, having radial widths 
of 1-5 and 2-5 cm. respectively. On testing each set the 
ratio of their hysteresis losses was found to be 1:076. If 
we assume that the same width of edge is hardened in (1) 
and (2), then it is easy to show that the ratio of the loss 
for 2-5 cm. width to that for infinite width is 1-126. Thus 
we see that even with a width of 2-5 cm. the stamping has 
increased the mean hysteresis loss by over 12%. Коше 
experiments show less and some more than the above 
(according to material), but 1t is clear that for widths of 
the order of 3 cm. the effect of stamping is considerable, 
and some allowance would have to be made for it if absolute, 
and not merely comparative results are to be considered. 
The effect on the total loss will not be so great, as the eddy 
current part is not so much influenced. 

In conclusion, I have to express my best thanks to 
Messrs. J. Lysaght, Ltd., for kind permission to publish 
results obtained on samples of their materials (e.g., those in 
$ 5); my thanks are also due to Messrs. Н. C. H. Booth 
and T. L. Eckersley, whose skilful assistance was invaluable 
both in the experiments and in the reduction of results ; 
and, finally, to Dr. R. T. Glazebrook, for his valued help 
and advice. 


COLLECTIVE HYDRO-ELECTRIC PLANT. 


An interesting hydro-electric system has been installed 
for the Peerless Electric Co., of Warren, Ohio. The scheme 
embodied the uniting of a number of water-powers of 
various heads, and at widely scattered points, into a single 
system, and delivering the energy at Warren, where a 
steam-engine and a gas-engine auxiliary are used on the 
same system, all operating in parallel. These works, of 
which we give some details, abstracted from a lengthy 
description in the New York Electrical World, were built 
for the Peerless Electric Co., of Warren, Ohio, and are con- 
trolled by the Hydro-Electric & Gas Co., of Warren. The 
steam-engine plant is at the factory of the Peerless Elec- 
tric Co., and the gas-engine at the gas works. Leavitts- 
burg, on the Mahoning River, is the nearest water-power 
plant to Warren, and at a distance of three miles from 
the Warren sub-station. Formerly a small grist mill was 
operated at this point, the power being derived from a 
7 ft. dam. The new dam was built about 200 ft. below the 
old dam, and gives a maximum head of 9 ft. It is of the 
reinforced concrete gravity type, is 200 ft. long, and stands 
on a soft shale bottom. Directly in line with the dam at 
the east end stands the power-house. The wheel pits 
are of reinforced concrete and three in number, each 
containing a 54 in. American turbine, all being geared to 
a single horizontal line shaft running at 118 r.p.m. As 
the back water frequently rises above the level of the 
dam's crest, each turbine has a different gear ratio, so that 
each wheel has an efficient speed for its own particular 
Stage of back water. In the governor mechanism there is 
but one coupling pin, thus eliminating the usual danger 
of the operator leaving in one pin and inserting the second, 
thereby breaking off the levers or stripping the gears. The 
turbine gates are of the balanced wicket type, connected 
to the vertical shaft by means of a ring mounted on ball 
bearings, and a link and lever motion. It was guaranteed 
that a governor exerting 12,000 lb. through a distance of 
1 ft. in one second would easily handle the gates, and a 
Sturgess governor was installed, and is reported as working 
successfully. Owing to the low speed of the line shaft, 
118 r.p.m., a pulley 165 in. in diameter is required to drive 
the 300 kw. generator at 514 r.p.m. 

The East Branch plant is situated on the East Branch 
of the Mahoning, at Newton Falls, and about 10 miles 
up the river from Leavittsburg. At this point there had 
been a grist and roller mill for over 30 years. The East 
Branch has about two-thirds the flow of the Mahoning 
River at Leavittsburg, but the head secured at the East 
Branch power-house is 16 ft. The dam is similar to that at 
Leavittsburg, except that it is provided with a movable 
crest and has a passage-way underneath. The movable 
crest has an up-and-down movement of 2 ft., and was built 


more especially for legal reasons. 
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The power-house is built entirely of reinforced concrete. 
It at present contains three water-wheel units, geared to 
a horizontal shaft driving a 300 kw. generator at 300 r. p. in., 
and there is provision made ſor the ſuture installation 
of a second line of turbines. Each of the three wheel pits 
is provided with head gates and steel racks, so that any 
wheel may be inspected at will. The wheel pits open up 
stream into a forebay, which is protected from coarse 
trash by a rack 50 ft. long and 12 ft. deep. This trash rack 
is parallel with the river’s flow and flush with the river 
side of the power-house, and, therefore, a large proportion 
of the drift does not lodge upon it, but passes over the 
dam. In order to diminish the maximum depth of flood 
water on the dam, three waste gates were built, as shown 
in the accompanying illustration. Each of these has a 
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Power- Hlouse section showing waste gates. 
capacity of about 30, 000 cubic ft. per minute. It is also 
expected that built in this way there would be a material 
increase of power at such times, on account of the ejector 
effect. The water passing through these waste ways will 
have nearly twice the velocity of the discharge froin the 
turbines, and mixing with, or picking up, the latter, will 
increase the velocity, and, therefore, the effective head on 
the turbine. The hydraulic equipment consists of three 
vertical 49-in. improved American turbines geared to a 
line shaft in a manner similar to that at Leavittsburg. 
A third plant is located in the same village but on the 
West Branch of the Mahoning. The normal working head 
is 20 ft., and the minimum about 12 ft. This, therefore, 
is the only one of the three plants that can carry its full 
load under all flood conditions. The power-house stands 
at the west end of the dam, which is simular to the Leavitts- 
burg dam. There are three wheel pits, each containing a 
turbine. One of the turbines is a 34-in. improved New 
American, and the other two аге 49-in. New 
Americans having higher gearraters. All three turbines are 
geared to a horizontal shaft, which is directly connected 
to а 300 r.p.m., 300 kw. generator. The electrical engineer 
was Mr. Byron T. Mottinger, of the Hydro-Electric & Gas Co. 
The . est Forks station contains one 300 kw. Electric 
Machine Co. generator rated at 300 r.p.m., 2,200 volts, 
three-phase, 60-cycle, with a guaranteed regulation from 
full load to no load of 7%. The efficiencies at one-half, 
three-quarter and full loads are 93:5, 94 and 94-5, respec- 
tively. The fields of the machine are excited by a 7:5 kw., 
125-volt Colonial belt-driven exciter. This station 1s 
electrically connected with the East Forks plant, which 
is located at a distance of about a mile, by a 2,300-volt 
line. The line between the two plants is virtually an 
extension of busbars. In the West Forks station there is 
a 300 kw. Electric Machine Co. 2,300-volt, three-phase, 
60-cycle generator. The exciter used in this case, however, 
is of somewhat larger size, being a 25 kw. Peerless machine, 
belt-driven. The generator is connected to the bus by a 
Westinghouse oil switch, and the transformer through a 


There are at present 
installed six 100 kw. Enterprise Electrice 2,300-volt to 
23,000-volt, single-phase transformers connected in delta 
between the 2,300-volt bus and the 23,000-volt bus. The 
23,000-volt bus is connected to the transmission line 
through three fused type Westinghouse circuit-breakers. 
Between the high-tension busbars and the fused breakers 
are located three Wagner 60,000-volt oil type series trans- 
formers connected to the three Wagner ammeters. 

The Newton Falls plant is connected to the Leavitts- 
burg plant by means of a 23,000-volt three-phase line on 
Thomas insulators. The line between Newton Falls and 
Leavittsburg is a No. 3 medium hard-drawn copper. 

The equipment in the Leavittsburg plant comprises one 
300 kw., belted-type Electric Machine Co. generator rated 
at 2,300 volts, three-phase, 60-cycle, 514 r.p.m. This 
machine is driven by a two-ply Shultz belt 32 in. wide. The 
exciter 18 a 7-5 kw. 1,200 r.p.m. belted Colonial machine. 

The Warren transmission line is identical with the 
Newton Falls line in general construction, except that the 
transmission copper is No. 1. This large size of wire is 
used with special reference to contingencies. The sub- 
station at North Park Avenue, in Warren, is equipped with six 
100 kw. Enterprise transformers. These transformers are 
connected on the high-tension side through disconnecting 
switches, to a 23,000-volt bus, to which are also connected 
the Warren transmission line and the gas-electric power- 
plant line, the latter lines being provided with Westing- 
house fused-tvpe circuit-breakers, choke coils and light- 
ning arresters. The station is large enough to house 1,800 
kw. in transforming apparatus. 

The Peerless electric steam plant contains one 250 kw., 
belf-driven Electric Machine Co. generator, and a 7:5 kw. 
belted Peerless exciter. The switchboard consists of a 
combination exciter and generator panel and a combina- 
tion transformer and distributing panel. The transformers 
are located in a transformer-house, and are connected on 
the high-tension side to the Warren transmission line by 
means of fused-tvpe circuit-breakers. The equipment in 
the gas-electric power plant consists of one Olds 350 h.p.. 
two-cylinder, four-stroke-cycle, horizontal gas-engine. The 
gas-engine is belted to a 250 kw. Burke generator. The 
plant is built to accommodate four engines and generators 
of the same rating as the unit already installed, and to 
accommodate 1.200 kw. in transformers. At present the 
switchboard consists of three panels. The high-tension 
side of the transformers is connected by dis-connecting 
switches to a 23,000-volt transformer bus. This second 
bus is located in a cupola on the top of the station, and to 
it are connected the lines leading from the sub-station to 
the gas plant, a line from the Peerless Electric steam plant 
to the gas plant, and a transmission line leading to Niles. 
Under a 20-vear contract to furnish the city of Niles with 
electrical energy for lamps and motors, the company has 
built a transformer house on the grounds of the municipal 
lighting plant. 


AN INGENIOUS ELECTRIC SIGN. 


A very ingenious electric sign is being placed on ihe 
market by Messrs. Rashleigh, Phipps & Co., Oxford-strect, 
London, W. Simple in design, it is automatic in action, 
and mav be had in a variety of sizes for various stvles of 
advertising. It has the charm of being kaleidoscopic in 
effect, flashing 500 different combinations of pretty designs 
in various colours at a speed of over 3,000 an hour. The 
average sign is about 3 ft. in diameter and of similar height, 
and fitted with about 50 lainps, consuming 4 unit per hour. 
Adaptable for window display or for fixing outside buildings, 
the sign is neatness itself. and when illuminated at dusk 
the novel and charming effects cun scarcely fail to attract 
attention. 


ELECTRICAL ENGINEERS TERRITORIALS (London Div.). Orders for 
the week ending October 2 :—Monday, September 27, A Coy. 
Technical Drill, 7 to 9.30 p.m. ; Tuesday, September 28, “В” 
Coy. Technical Drill, 7 to 9.30 p.m. ; Wednesday, September 29, 
Gymnasium, 6.30 to 9.30 p.m. ; Thursday, September 30, “С” 
Coy. Technical Drill, 7 to 9.30 p.m. ; Friday, October 1, “D” 
Coy. Technical Drill, 7 to 9.30 p.m.—Officer Commanding, Col. 
R. E. B. Crompton, C.B. (Signed) P. H. Campbell, Capt. R.E. 
and Adj. for O.C. E.E. L.D. 


NOTES ON LONG DISTANCE TRANSMISSIONS. 
By E. KILBURN SCOTT, A.M.Inst.C.E., M.Inst.C.E. 


When power transmission work first began in California, 
the various companies which harnessed the high fall 
mountain streams had no idea of becoming linked together, 
and so each engineered its proposition in its own way. 

The importance of the industry has, however, grown to 
such an extent that a few years ago some far-sighted 
engineers and financiers saw the advisability of linking 
up, so that each station could help the others in emergency 
and also for the purpose of economising establishment 
charges. This has now been done. 

The result is that stoppages of power are very seldom 
heard of, and even when 11 miles of steel tower line is 
blown down a way round is found in a few hours. 

California is now practically a huge switchboard, with 
over 1,000 miles of high tension bus-bars criss-crossing it 
in all directions. For the present the voltage is 60,000, 
but everything now going in is being erected with a view 
to changing over to 100,000 volts. 

Such big figures might well make young engineers in 
this little England of ours long to get out to a country 
where deeds as well as the talk are so big. But they 
needn't leave the shadow of the Union Jack to get into 
transmission work. In Canada and in India there are 
some big transmissions already, and more being erected 
and proposed. Some day, also that country of magnifi- 
cent distances—Australia—will have its long distance 
transmission lines, and it and New Zealand will fairly 
hum with engineers. 


PATROL MEN FOR TRANSMISSION LINES. 


The development of long distance power has been 
the means of enhancing the importance of the occupa- 
tions of patrol men and extra high tension line repairers. 
These men have an adventurous life, for they live most 
of the time away from their fellows and have to ride many 
miles à day over rough country and in all weathers. If 
need be, they must be prepared to camp out where dark- 
ness finds them and forage for their food as they go along. 
They can speak with the power house, but a telephone 
line running parallel to a transmission line is not a nice 
thing to talk through, however much the two may be 
barrelled. 

Those young men who are fond of an adventurous out- 
door life might do worse than make a bid for the position 
of patrol man on a long distance transmission line. It is 
something like to boundary riding on an Australian sheep 
station, and many English public school men are doing 
that to-day. 

Live Line REPAIRERS. 

When the patrol man has discovered a fault, he rings 
up the power station or sub-station, and a gang of extra 
high tension line repairers come out. These men literally 
take their lives in their hands, for it is becoming the custom 
to execute all repairs by daylight, when current is on the 
line. It can be done quicker that way, and there is no 
loss of revenue due to the line being stopped. 

Some of the feats of line repairers are quite remarkable, 
and anyone who wishes for details cannot do better than 
read an article on “ Repairing high-voltage Lines Whilst 
in Service,” by J. 8. Jenks and W. H. Acker, in the Elec- 
trical World for August 5. It isn’t often that an electrical 
technical article gives one the creepy feeling of a “ shilling 
shocker,” but to read how the wires are fixed to new 
insulators comes very near it. 

It is with a feeling of relief that one reads that special 
clamps have been invented to fasten high tension wires 
to insulators, so that winding 30 inches of the wire with 
sticks 3 ft. long will not be necessary. In the preceding 
note the suggestion was made that young men might take 
up patrol work, but this journal doesn’t care to take the 
responsibility of advising them to become extra high tension 
live line repairers. No doubt there will always be plenty 
of men prepared to undertake the work, just as there is 
no lack of men prepared to shovel coal in à torpedo boat 
destroyer and go to sea in submarines. The writer takes 
off his hat to them. 


SoME LARGE TRANSMISSIONS. 


The table* herewith is interesting, because it gives 
data of some very large power transmissions. The longest 
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transmission—169 miles—is in Mexico, and no less than 
37,500 h.p. passes over it. If ever advocates of unfettered 
private enterprise want an example of what it can do, 
they have only to refer to Mexico. Within two generations 
and under the leadership of an enlightened statesman— 
President Diaz—that country has risen from barbarism 
to be one of the most progressive in the world. 
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Two transmissions in the table work at 100,000 volts 
and the tendency is all in that direction, the wires being 
carried by suspended insulators instead of the upright 
pin type. Practically all long d'stance transmissions have 
two or more circuits, and in some of them the circuits 
are run over separate rights of way so as to tap more 
country and give greater safety in case of an accident. 

Although aluminium has been used for many transmissions, 
all those in the table are copper, and now that the price 
has come down, the tendency is to use the harder metal. The 
wires are carried on steel towers, this being the most 
up-to-date construction, and, indeed, practically com- 
pulsory in hot countries where white ants give trouble. 
The towers run about 65 ft. high, with the cross-bars about 
8 ft. apart. All the metal of the towers is galvanised, 
which is something new in lattice pole construction. 


Шен TENSION APPARATUS FOR OUTSIDE. 


In our moist climate it seems odd to read that the 
tendency at the present time in Canada and the United 
States is to put all high tension transformers and switch 
work, out in the open. Yet such is the fact, and last April 
an important paper was read by K. C. Randall before the 
American Institution of Electrical Engineers, detailing the 
precautions which had to be taken. 

Of course, the transformers are very large, say, 1,500 
kw., oil-cooled, and the voltages are in the nature of 
60,000 down to 6,000, and so on. It is quaint to read 
that the oil must be non freezing, and in very severe 
weather the transformers not 1n use, are left in the circuit 
to make sure the oil shall not thicken, and so reduce its 
insulation. 

Also in summer the transformers are kept cooler bv a 
simple fence built high enough to throw a shadow over them 
during the hottest hours of the day. At night the heat 
accumulated in the oil during the day is discharged, so 
that the transformer starts fair with cool oil next morning. 
Then there are the terminals where the high tension wires 
enter the transformer. These are built with lavers of 
tinfoil in the insulation on the lines of a graded high tension 
cable, so as to reduce the electric stress. The wires run 
down vertically into the top of the transformers, and each 
layer of tinfoil is provided with a water shed; but for 
particulars of these the reader is referred to another paper 
read at the same time before the Institute by A. B. 
Reynders. Both papers are good solid reading. 


FAILURE OF GREAT WESTERN TRANSMIS3ION LINE. 


In January of this year about 11 miles of the trans- 
mission line of the Great Western Power Co., near Sacra- 
mento, were blown down. As the wires were carried on 
the latest approved manner on steel towers 70 ft. high, 
spaced 750 ft. apart, the failure of this line was serious 
especially as the old wooden pole lines weathered the storm. 

Two firms of consulting engineers practising in San 
Francisco were called in, and their reports, which have 
recently been published, are interesting reading. 

The failure of the towers was due to the foundations 
under the legs giving way. It appears that when the 
92 towers which failed were erected, the ground was very 
hard, due to a dry summer, and most of the holes were 
opened out by blasting the clay. When the towers were 
up, this hard, lumpy stuff was hastily shovelled back, 
and no attempt made to properly compact it. In January 
there were heavy floods over the country, and the water 
getting into these holes softened the loose refilled material 
and destroyed its vertical supporting power as well as its 
holding down power. The result was that a heavy wind 
storm going up to 48 miles an hour found out the weak 
spot and overturned 92 of the towers. 

Fortunately, comparatively little interruption to the 
power was caused, because one of the largest customers 
was the Gas and Electric Corporation, and the tap to their 
line was merely changed from Oakland to a point— 
Oroville—between the break-down and the power-house. 

The investigation into the foundations was made by 
Messrs. Duryea, Hachl and Gilman, and their recom- 
mendations wil! no doubt. prevent any such accident ever 
happening again, and fortunately so. A few like that, 
and long distance power transmission practice would 
recelve a severe set-back. 


FACTOR OF SAFETY IN STEEL TOWER CONSTRUCTION. 


One result of the failure of the above transmission was 
that an investigation was also made by Galloway & Markwart 
into the design of the steel tower. Two towers which 
had been firmly anchored down were tested to destruction 
by pulling on the three cross arms horizontally and at 
right angles to the direction of the transmission. The 
first tower failed with 8,400 lbs., and the second, which 
had been strengthened, gave way with 11,250 lbs. The 
experts then assumed wind velocity of 77 miles per hour, 
which is equal to 30 lbs. per sq. ft., and from the arca 
presented to the wind they worked out the total pressure 
as follows: 


One steel cable m “ E 527 lbs. 

Six copper cables i4 is .. 4,218 ,, 

Force on tower.. 1 23 2,100 „ 
Total ИС" АР .. 6,845 „ 


This force is not exactly comparable with the test force 
applied, because in the test there was lacking the weight 
of the transmission cables which produces a moment 
that counteracts the moment of the wind. It was estimated 
that 345 lbs. applied at the top of the tower would be 
equal to this, so that the total wind would be 6,500 Ibs. 

Therefore, the factor of safety works out at 


6.500 = 1:3 to 1 in first test, 
and 6500 = 1-73 to 1 in second test. 


The factors are too small when one considers the 
immense importance of keeping power on the line. 4 
failure means loss of prestige and standing with power 
consumers, besides the money loss. In bridges it is common 
to allow four or five, and in buildings four to one. 


ScAMPED WORK AND ScRIP PAYMENTS. 


In the above story about the Great Western Power Co. 
the writer detects the rotten system of ineffectual super- 
vision payment. by scrip. The contractor who blasted out 
the clay and merely shovelled it back without compacting 
it knew he was doing bad work, and the designers of the 
steel tower could have arrived at all the data that the 
experts, Galloway and Markwart did, but instead of 
skimping the design to a miserable factor of safety of 
1:3 to 1. 

It is usual in technical journalism not to speak out even 
when one knows that there is every cause, but this fashion 
has had too long an innings. Technical papers have a 
service to perform to the public, just as daily papers have. 

It is to be hoped that in future American contractors 
will be thorough in their work, and the designers more 
liberal in their factors of safety. It might be said, what 
has it got to do with us in England? The reply 1s— 
everything. Any failure of electric supply in any part of 
the world is everybody's business, for it discredits the 
profession generally. The echoes of a failure in California 
will be heard by financiers in London, and a shut down 
on a Christmas Eve at Bristol gave opportunity for gas 
advocates in Australia to talk. 

Good work and good money payment for it 1s the ideal ; 
not scamped work and scrip payments. We haven't done 
much of the latter in England, as has been the case in the . 
States, but there has been quite enough. Let us keep on 
in the good old English way of money down for good work, 
and the world will continue to look up to us as patterns 
of commercial morality and sound construction. 


GOVERNMENT AND WIRELESS TELEGRAPHY. 


In an interview, Mr. Marconi, before leaving Liverpool for 
America, stated that the agreement with the Post Office, whereby 
six Marconi stations would be taken over, was not yet complete. 
When it was it would be advantageous both to the Government 
and to his Company. The Company would retain the 'Trans- 
atlantic stations, He considered it quite feasible, as had been 
suggested, for the wireless system to be adopted for the purposes 
of communication during Captain Scott's attempt to reach the 
South Pole, as, with an apparatus weighing half a hundred weight 
and the use of kites to elevate the wires, messages could be sent 
or received over a distance of 200 miles. 
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REDUCTION OF WASTE. 


A reasoned plea in favour of co-operation in 
power production was put forward recently by 
Mr. A. B. Gridley when addressing the Cleveland 
and Durham Engineering Society. He pointed out 
that in industrial centres, but more especially 
where manufacturing 15 carried on іп scattered 
factories, there is inevitably a great amount of loss 
entailed in exhaust steam, waste heat or com- 
bustible gas, owing to the absence of any organisa- 
tion for their utilisation. It is quite true that, 
unless we are dealing with some huge business, 
running a whole series of departments, where 
working can be dovetailed, as it were, in order to 
secure economy, there must be a considerable 
amount of waste, when steam has to be raised for 
engine driving, and there is no immediate useful 
outlet for the exhaust steam. With co-operation in 
the matter of power-raising, such waste can be 
largely avoided, and for this purpose certainly 
electricity offers the ideal service. It has been 
calculated that if all our factories and mines used 
power derived from central stations half of the 
present consumption of coal, put at some sixty 
million tons per annum, could be saved ; that is, 
at a moderate computation, quite £11,000,000 a 
year to the good. This is a very substantial benefit, 
leaving altogether out of account the greater 
efficiency and the improvement as regards hygiene, 
for at central stations properly worked smoke pre- 
vention is one of the ends to economy. Mr. Gridley 
also claims, and rightly so, that such centralisation 
would ensure an enormous saving of water, and 
those who have even the most elementary know- 
ledge of municipal administration know what this 
means, the planning for an adequate supply of 
water being one of the most troublesome problems 
before us. That the truth of this is being at least 
partially realised in the North is certain. At least 
one great central organisation up North is within 
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sight of a 100% load factor, owing to widespread 
ramifications and the multiplicity of all kinds of 
customers. And, of course, the customer shares in 
the benefits of this economical working. A concrete 
example of this is the case of Messrs. Musgrove, of 
Bolton, which was cited. This firm is now taking 
over a million and a half units per annum from the 
Corporation, and as a result of the change that 
this involved, three-quarters of an acre formerly 
occupled by the generating plant has been made 
avallable for factory extension—a practical demon- 
stration of that duality of power service which we 
recently discussed in these columns. In the typical 
illustration set before the Engineering Society, we 
find a network of mains stretching from Blyth, 1 
Northumberland, to Loftus-in-Cleveland, through 
the Northumberland coalfields and Tyneside, with 
a double line across the Tyne, running through the 
East Durham coalfields to the iron mines district, 
with sundry branches and connections with active 
centres. This involves the operation of eight power 
stations (and others are being added), the main coal- 
field regulating stations being at Carville and 
Grangetown, while waste heat stations are at Blay- 
don, Weardale, Newport, Bankfoot and Tees Bridge. 
These waste heat stations are a great boon to the 
locality, taking up what was formerly a dead loss 
and converting it into electricity, which is readily 
absorbed by local industries, so that the stations 
are nearly all working at full capacity. It is an 
illustration which is, no doubt, familiar enough to 
most of our readers, but it is one with which the 
manufacturers of this country are not sufficiently 
familiar. A point of considerable importance raised 
by Mr. Gridley was that of the price of electrical 
energy. It is unfortunate that both producers and 
consumers have drifted into the habit of reducing 
their calculations to cost per unit. It is unsatis- 
factory, because it gives no definite idea unless 
accompanied by a statement as to load factor, total 
annual consumption, etc. Quotation of flat rates 
being misleading, are generally unfair to both 
parties. But a charge which is framed to cover the 
capital and fixed costs, and the running or variable 
costs of giving the supply, is now scientific. For 
after all capital cost is of paramount importance. 
Now, the varying conditions are met by a tariff 
based on a fixed charge per kw. or e.h.p. demanded 
—which demand should not be “ peak," but rather 
an average taken over half-hourly periods— plus a 
running charge per unit consumed, as,‘for example, 
{т per quarter per e.h.p. demanded Fplus 3а. or 
:25d. per unit. In this way, the “ undertakers,” to 
use the phraseology of the Board of Trade, get 
fair return on their capital, and the consumer 
derives the benefit of the central production and of 
his own contribution towards economical produc- 
tion by his increasing demand for power, which 
tends to level up the load factor. 


FLUXITE SOLDERING PASTE. 


After exhaustive tests, Fluxite Soldering Paste has now 
been adopted in the Chatham Royal Dockyards. The 
Auto-Controller & Switch Co., the sole proprietors and 
manufacturers, have been favoured with an order from 
this quarter for a large consignment of the flux. The 
merits of Fluxite are being appreciated by a rapidly in- 
creasing number of users. 
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CORRESPONDENCE. 


“One man’s word is no man's word, 
Justice needs that both be heard.” 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
“THe EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
commu ications will not be noticed. Letters should reach tie 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


ENGINEERS AND GOVERNMENT. 


Sir,—Considering that engineers and scientists are the 
most progressive and highly trained members of anv com- 
munity, it seems strange that the constitution of our 
Government should have evolved in such a way as to leave 
them quite outside. 

Take the present British Parliament, for example: 
there are practically no distinguished scientists in the 
House of Commons, and very few engineers. Although 
some of the Labour Members have been mechanics, thev 
have not the broad view of qualified engineers. In the 
House of Lords there are Lord Rayleigh, Lord Ross, and 
Earl Russell. 

On the Privy Council the Right Hon. John Burns is 
the sole member, and even his engineering experience was 
cut short at the mechanic stage. 

Now, a very large number of matters which come before 
Parliament concern engineers intimately, and even 
purely political questions are generally matters on which 
the cold reasoning, scientificalle- trained brain is likely to 
give the soundest and most far-seeing judgment. 

How, then, are engineers and scientists to take that 
part in the government of the country which their position 
in the community warrants? It is foreign to them to 
speak platitudes and inexactitudes at a General Flection, 
and the House of Lords is closed except to, say, one giant 
of a generation, such as Lord Kelvin. 

Clearly, if their services are to be utilised at all, they 
must be co-opted, and the only body to which they can 
be elected in that way is the Privy Council. 

The writer, therefore, suggests that the Presidents of 
the princip: al learned societies be recognised as beng 
specially eligible to become members of the Privy Council. 
A few elections from engineering ranks to that Council 
would raise the whole status of the profession.— Yours, ete., 


M. I. E. E.“ 


SUBMARINE SOUND SIGNALS. 


We hear from the London office of the Subinarine Simal 
Co. (Boston, U.S.A.) that vessels equipped with their 
receiving apparatus now number 515. Lloyds’ Register 
now contains a list showing those gaala on their Register 
that are equipped with this apparatus, and attaches a note 
to the name of each ship so equipped. The Trinity Honse 
authorities have issued a notice to mariners stating that the 
Company's electric signal bell off the North Stack, Holv- 
head, will be ringing from October 14 next. This bellis 
now in position. 

A monograph issued by the United States Hydrographic 
Office states that the Company’s method of submarine 
sound signalling has been officially recognised as supplying 
an important aid in navigation. As early as 1903 the 
United States Lighthouse Establishment had furnished the 
light-vessels at Boston, Nantucket, Fire Island, and Sandy 
Hook with submarine fog bells. The equipinent consisted 
of a bell with striking mechanism actuated bv compressed 
air, suspended at a depth of 30 ft. or so beneath the surface 
of the sea from a davit at the side of the vessel ; a small 
and compact air compressor, driven by a kerosene engine 
or by steam from the boilers of the light-vessel, for “the 
purpose of furnishing power to operate the bell; and a 
code ringer also connected with the compressor engine, 
and adapted automatically to control the strokes of the 
bell, so as to cause its ringing to send out the code number 
of the light-vessel. The ‘sound waves going out from the 
light-vessels below the surface of the sea could be heard 
for a distance of some miles by passing ships equipped with 
microphones to receive submarine sound signals. These 
sound receivers are located inside of the hulls of ships 
below the water line, and connected with the chart room 
or bridge by a telephone circuit. On either side of the 
forehold there is fitted a small tank on the inside of the 
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skin of the ship, without cutting the plating or making 
any alteration whatever in the hull of the vessel. A small 
opening in the top permits the introduction into the tank 
of a dense liquid in which the receiving microphones are 
suspended. By listening at the telephone, whose circuit 
includes both the port and starboard microphones, and 
switching the instrument from the starboard to the port 
microphone and back again, the tones of the light-vessel’s 
submarine bell could be heard on coming in range of it. 
If the tone was louder on the starboard side than on the 
port, the mariner would know that the light-vessel was on 
his starboard side, and if the tone was exactly the same in 
both microphones, he would know that the light-vessel 
was dead ahead. It was found that, even in the case of 
vessels to which the sound-receiving microphones had not 
been fitted, a listener, putting his ear to the inner surface 
of the plating, say in the empty forepeak below the water 
line, could hear the sound proceeding from a submarine 
bell several miles away; but under such circumstances no 
information 1s derived as to the direction from which the 
sound proceeds, and hence a vessel encompassed in fog 
could not be steered by bell, and must suffer a denial of 
those advantages that come from the knowledge of direc- 
tion that 1s derivable on board of vessels in which suitable 
instruments have been installed to receive the sounds. 

The substantial service rendered to shipping by the 
submarine bells first established decided the United States 
Lighthouse Board to extend their installation, from time 
to time, to other light-vessels until, at present, 46 of the 
light-vessels in the waters of the United States are thus 
equipped, and the signals which they send out are of 
undoubted aid to deep-water navigation. Equally effective 
as alds to navigation are the submarine bells that have 
been fitted to buoys, where they are worked by the motion 
of the sea, and those that have been suspended from 
tripods on the sea bottom, where they are controlled 
electrically from shore stations, and serve to give warning 
of dangers or to mark turning points along the routes of 
commerce. Many of the light-vessels and buoys in Euro- 
pean waters have been similarly furnished with these bells, 
and they have been likewise established in the region of 
the Gulf of St. Lawrence. The effective range of the sub- 
marine bell far exceeds that of aerial sound signals, having 
been known to exceed 15 miles, and their bearing can be 
determined with sufficient accuracy for safe navigation in 
fog, if a vessel is equipped with receivers 

Stations sending submarine signals are located as follow : 
Canada, 5 light-vessels, 4 electric shore stations, and 3 bell 
buoys; United States, 46 light-vessels, 1 electric shore 
station: England, 8 light-vessels, 1 shore station, and 1 
bell buoy ; Germany, 12 light-vessels ; Holland, 7 light- 
vessels, 1 shore (hand-bell) station, and 1 bell buoy ; France 
1 light-vessel, 1 shore station, 1 bell buoy, and 1 tender ; 
Sweden, 1 light-vessel ; and Denmark, 1 light-vessel. 

Remarkable endurance tests have been applied to some 
of these submarine signalling installations. From a cottage 
at Point Allerton, near Boston, in which a 24 h.p. oil 
engine operated an electric generator, a submarine cable 
was laid to the shore, and thence 2 miles out into the 
harbour along the sea bottom. At the end of the cable 
was an iron tripod standing on the bottom of the ocean, 
70 ft. below the surface of the water, and on the tripod 
was a bell weighing 220 lbs., the clapper of which was 
actuated by powerful magnets. On March 30, 1907, the 
current was turned on, and the bell began to strike at the 
rate of about 22 blows a minute, and continued until 
May 16, when the total number of strokes had reached 
1,032,930 in a duration of 7891 hours. 

The pneumatic bells on five light-vessels were also 
required to be rung continuously, night and day, for 
61 days, making a period equal to 24 years of service, 
according to the highest demands made in past years 
upon the fog whistle on the light-vessel at Sandy Hook. 
Submarine bell buoys have also been tested. The fact 
that the bearing of the buoy can be found in fog or at 
night makes them advantageous to shipping when they 
are placed in exposed positions in water of sufficient depth 
to give the vessels steering for them sufficient space to 
manceuvre for the purpose of locating the origin of the 
sound. It is noted that in restricted waters, or when the 
bell is located near steep banks or rocky shores, an echo 
may be expected; and this fact requires that the pro- 


posed location should, in each case, be thoroughly investi- 
gated by experiment, because there are possible situations 
where the echo may be heard instead of the direct sound, 
and thus lead to an erroneous determination of the place 
of the danger which the bell is intended to mark. 

The mechanism for submarine bell buovs is dependent 
on wave motion for its power, and, therefore, differs from 
that of the electrically-controlled tripod bell, and also from 
the pneumatic bell employed in connection with light- 
vessels. On the trunk or stem of the buov is a float or 
“sea anchor," free to move up and down for a short dis- 
tance, and ballasted so as to have, as nearly as may be, 
the same weight as sea water. It is the design that this 
shall remain practically stationarv аз the buoy rises and 
falls. The pull rod of the clapper is connected to a crank 
on a toothed wheel, which 15 turned by a ratchet-and-pawl 
gear operated by two arms attached to the sea anchor. 
Of special interest in connection with submarine signal 
buoys are the gas buovs, which have been experimentally 
fitted with bells that are rung through mechanism actuated 
bv the pressure of the gas supplied for the light, and are 
thus independent of the action of the waves as an agency 
for ringing the bell, and, consequentlv, free of the liability 
to irregularity in the intervals between the strokes of the 
clapper, which precludes the successful ringing of a code 
signal. 

Communications between Vessels at Sea. 


Beside their usefulness in warning vessels of their 
approach to the land and to dangers, submarine sound 
signals may be used as a means of communication between 
vessels at sea. For this purpose the sound-producing bell, 
immersed in water held in a tank, is installed in the fore- 
peak of the vessel, inside of the hull, and may be operated 
automatically or by hand. As a means of communication 
between submarine boats in a state of submergence, this 
method of signalling has a special field of utility. During 
the tests of submarine boats in May, 1907, communication 
was, in this manner, kept up between the Octopus and the 
tender Starling. Signals were communicated from the 
Starling to the Octopus, telling when the latter had crossed 
the finish lines and when to come to the surface, and dis- 
tinct messages were received in return from the submerged 
vessel. 

While careful listening at the telephone is always a 
requirement that must not be underrated nor overlooked, 
it is found that vessels of deep immersion have an advan- 
tage in the range of distance at which submarine sound 
signals may be detected, and this is accentuated 1n cases 
where they are moving at а slow rate of speed. Indeed, 
on the Great Lakes, where the forepeaks of vessels are 
frequently above the water line, special provision was 
necessary for the proper submergence of the tanks con- 
taining the sound receivers. 

There appears to be no failure to hear and recognise the 
sounds of the submarine signal bells at distances between 
3 and 5 miles, und on the average these distances are con- 
siderably exceeded. 

What range of submarine transmission of sound waves 
will ultimately be set as the limit of practical audibility 
о“ such signal bells is not now known, but the possibility 
of a comparatively extended range, under special condi- 
tions, is foreshadowed in the observations that have been 
lately made between the light-vessel Gabelsflasch, located 
at the entrance to Kicl, Germany, and the light-vessel 
Fehmarnbelt, situated nearly 27 nautical miles away. On 
different occasions the ringing of the submarine beil on 
the latter light-vessel was heard by the unaided ear through 
the naked walls of the carpenter's storeroom on the 


Gabelsflasch vessel. 


BOOK NOTES. 


“ An Introduction to the Science of Radio-Activity.” By C. 
W. Raffety, London: Longmans, Green & Co. Price, 4s. 6d. net. 


A new edition of the standard work on the subject of ^ The 
Dynamo, its Theory, Design and Manufacture,” by С. C. 
Hawkins and F. Wallis, will be published immediately by 
Messrs. Whittaker & Co. This book has been thoroughly revised 
and considerably enlarged, and deals exhaustively with recent 
practice in this important (branch of electrical engineering. 


in the armature of a direct current motor or dvnamc. Circuit, and enhancing the effect on the galvanometer. 
This тау be carried out as follows: Disconnect the field This test is applicable to all kinds of direct current 
magnet winding, and close the circuit with an ordinary — ármature windings. 

galvanometer, as shown in the figure. Rock the brushes 
backwards approximately to the position shown, raise one, 
and connect the other to a few cells earthed on the other ‘GATHERING’ MINE LOCOMOTIVE. 

poll. On closing the circuit, a current will flow through The Westinghouse Electric & Manufacturing Co. of 
the armature winding to earth, inducing a magnetic field = Amcrica—the parent company—and the Baldwin Loco- 
motive Works, are manufacturing, to patents of Mr. J. M. 


the field winding, which will cause a throw of the galvano- | Roan, the General Manager of a large coal mine, an 
improved electric mining locomotive. It is of the 


neter. Turn the armature round, making and breaking * Ac no ar ae Ce ec aru Шш Toni 
the circuit as each commutator segment comes under the | Bo 15 е AE propulsion e a 
brush, and it will be found that when the faulty coil is operation of gathering the reel. In this locomotive the 
reached, the galvanometer will shew little or no deflection. single motor used to drive the wheels is arranged to be 

c detached and connected to the wire-rope gathering recl. 
The wheels or the reel may be operated either independently 
or simultaneously, winding up the rope while the loco- 
motive is moving. This arrangement secures flexibilitv, 
compactness, and reduced amount and cost of electrical 
apparatus. 

When loaded cars are to be hauled from the working face 
to the butt heading on which the locomotive stands, the 
rope is paid out and attached to the cars. The main driving 
motor is then unclutched from the axle and connected to 
the reel which winds up the rope, drawing the car toward 
the locomotive which stands, with its brakes set. on the 
heading track. The provision for propelling the locomotive 
at the same time the reel is in operation enables the cars 
to be swung on to the heading without sawing the rope on 
the rib at the room neck. 

The motor transmits its power through a single spur gear 
directly to one axle. The two axles are connected together 
by side-rods spaced 90° apart, and the wheel base is short, 
According to its sensitiveness, and the amount of current though the wheels are of full size. The locomotive frame is 

ssed through the armature. When the armature is in ])) Pie mas enn сова 
Pesce: Aes aee А for a given weight, and spring suspension is adapted to the 
this position the earth cuts out the winding, with the frame and motor. 


in the armature, and, of course, a momentary current in 
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SANDYCROFTÓ 


VARIABLE SPEED 


INDUCTION MOTORS 


HAVE 


NO Е. TI P- 0, Е ГСЗ. 
They are STATOR CONTROLLED, and are the only cure for 
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LOCATING FAULT IN ARMATURE. consequence that no magnetic field is generated: therefore, 

' no current is induced in the field circuit. The object of 

BY ARS WOODBAEN ноби Е. rocking the brushes back is to get the consequent armature 
There is only one test necessary for locating an earth , poles in the centre of the field, thus shortening the magn tic 
Slip-Ring troubles. 


GUARANTEED 


to have ALL the Good Starting and Running Characteristics 
of 


FIRST-CLASS (SLIP-RING) MOTORS. 


THE SANDYGROFT rounpnv co., LTD., 


MANUFACTURERS OF 


MINING & ELECTRICAL MACHINERY, 
OHEISTEMR & LONDON. 


C etu 


N 
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PUBLICITY. 


In this Section of “ The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


HOPE S PATENT UNIT SYSTEM. 


We note that Messrs. Parmiter, Hope & Sugden, of Man- 
chester, are introducing a new and improved system for 
Ironclad Distribution Fuse Boxes. Of recent years Iron- 
clad distribution boxes have been almost universally 
adopted for power work, in place of the older forms of 
teak case boxes. The use of cast-iron cases for distribu- 
tion fuse boxes has, however, always been open to one 
great objection—the extensions were a matter of serious 
difficulty and expense. In the design of a large power 
installation it has been necessary to provide spare ways on 
all distribution boards to cover future extensions, or 
where any extensions required to be made, to take down 
the existing board and refix one of a larger capacity, 


Fig l. Interior of coupled unit. 

thereby disarranging the supply of à number of motors 
and delaying and upsetting works.. The Hope's Patent 
Unit System overcomes this difficulty entirely, and should 
be in great demand. The cases are of cast-iron, built up 
in such a way as to allow of either end being removed 
and an additional case unit being added, the box remain- 
ing perfectly water-tight and gas-tight. One end of the 
case is a male" and the other a female" ; therefore, 
extra sections of case can be added at either end. Four 
strong set screws hold the case, or end plates, as may be 
together, so that additions can be made in a few moments. 
All the parts are jig " made throughout, and it is guaran- 


Fig 2. Three-phase single-pole fuse box. 


teed that all extension pieces will go together without any 
filing or fitting. With regard to the interior, each fuse 
way is a separate unit complete in itself; the fixing of the 
cases and coupling up of the same to the busbars is done 
entirely from the front of the board, and extra fuse ways 
can be coupled up whilst the board is ` live“ and from the- 
front of the case. 

Fig. 1 illustrates the coupled unit with hds removed, 
showing a six-line board ready for two extra ways to be 


ee 


added later. All bases are of black china, and the insula 
tion test of any complete board is guaranteed to be at 
least 50 megohms. 

In Fig. 2 we illustrate a new form of three-phase single- 
pole fuse box, with the firm’s well-known C type fuse 
sections in a water-tight cast-iron box. The three-pole 
boxes are made in large quantities, and are offered at very 
tempting prices. 

Fig. 3 illustrates their new spring-on switch fuse, show- 
ing the method of construction. 


Fig. 3. Spring-on switch fuse. 


This switch is an ideal one for hired-out motors, and the 
movement of the switch is independent of the person 
operating it. The switch is quick make and quick break, 
and cannot be tampered with. 


IMPULSE TYPE STEAM TURBINE. 


We note that Messrs. Willans & Robinson, Ltd., 
Victoria Works, Rugby, after prolonged experiments, 
are placing on the market a Steam Turbine of the 
Impulse type, intended to meet those cases in which 
a speed of as high as 3,000 r.p.m. is admissible. This 
will provide for a capacity up to 1,500 k.w. 

The Turbine has been designed with a view to efficiency 
as well as simplicity. The Rotating Element consists 
of two wheels only, but the economy realised compares 
favourably with that of any other turbine. In future, 
therefore, Messrs. Willans & Robinson, Ltd., will 
be in a position to supply either turbines of the Parsons 
or of the Impulse type, and will, we understand, be 
glad to put forward the type most suitable for the 
conditions to be met. 
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TRANSFORMER SWITCH 


Full Automatic. 
No Subsidiary Batteries. 


Saves its cost in 6 months. 
EXAMPLE, 


No-load loss:s 30 ampere transformer at 100 volts secondary, 
amount in one year to 310 units at 5d. per unit, 


£6 9s. 2d. saved per annum. 


SILENT 
WORKING 


Telegrams: 
Telephone: '* FOSTERACO, 
91, 96 Nat LONDON." 


FOSTER ENGINEERING 00., LTD., 


WIMBLEDON, S.W. 


TUNGSTEN LAMPS. 
We reproduce below the design of a striking showcard 
now being issued by the British Thomson-Houston Co., 
Ltd., Rugby, to advertise B.T.H. е ааа Tips; 


B.TH TUNGSTEN 
LAMPS — 


SAVE 
— 


уе w CuanENT ComtyurenTHON 
(OodapEo mrn tangon ^mm 


Q 


wi 
— 


е. ака 
WHAT ARE THESE, М” GARDENER ? 
В.Т: H. TUNGSTEN. THEY TEES THE BEST BULBS. 


YO GE ^A» Of AKA CLICTISCHANS & Шсл. 


These lamps are е becoming тутини popular, -— the 
manufacturers claim that they save 70 % in current con- 
sumption compared with carbon lamps. Many who have 
seen the design of the latest show-card believe that Hassell 
has outdone himself, and by designing it has added one 
more to his long list of successes. 


ENGINEER.—PUBLICITY. 


September 24, 1909. 


IMPROVED SWITCHES AND FITTINGS. 


Contractors and users will no doubt welcome anything 
which tends to simplify and facilitate the work of wiring 
up. The new lines of iron-cased switches now being made 
by Messrs. Dorman & Smith, of Ordsal Electrical Works, 
Salford, have been specially ‘designed with this object in 
view. As illustrated in Fig. 1, a bevelled inlet is employed 
instead of the ordinary method of bringing the pipes or 


cables immediately to the box itself. 


Iron-cased switches. 


Fig. 1. 


The inlet being easily detached from, or fixed to the switch 
box, the wiring is facilitated, and the arrangement possesses 
the further important advantage that, in the event of it 
being necessary to remove the switch box, this can be done 
without disturbing the pipes or wires. The switches are 
specially applicable to alternating current installations, 
where it is desirable for lead and return to be carried in the 
same pipe. The firm are supplying this new pattern in 
both their water-tight and non-water-tight iron-cased 
switches. 

They have also placed on the market a new patented 
type of hiti iron well glass fitting (Fig. 2), which, as in 
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Fig 2. Section of iron well glass mteing. 
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The Student's Guide to Knowledge. —C^ap. /. 


WATTMETERS =E 


Thesé instruments are of the 
Electro-dynamomoter type, and 
are suitable for use on D.C. or 
A.C. circuits, single or polyphase. 
They are supplied either with a 
single element for use on A.C. 
singie or polyphase balanced 
loads or with a deuble element 
for use on A.C. polyphase un- 
baianoed loads or of the astatlo 
pattern for use when there are 
large stray fields. The accuracy 
is unaffeoted by variations in 
wave-form or frequenoy and on 
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KILOWATTS 


Edgewise Pattern.— Horizontal Form. 


circuits having the power- puLL PARTICULARS IN CATALOGUE 
factors usually met with in SHEET 21 
Round Pattern, 6-in. and 8-in. Dials. practice. i ° 


EVERETT, 


87, Victoria Street, AND GOL 
WESTMINSTER, S.W. 


POG OU NM DI 


Collindale Works, 
HENDON, N.W. 


HEENAN & FROUDE, LTD., 
MANCHESTER & WORCESTER. LONDON OFFICE: 


INSULATORS === 


WANTED TO PU RCH ASE from Electric Lighting Companies and 


IN STONEWARE AND PORCELAIN 
STONEWARE. 
Glazed without Lead. 


BATTERY JARS & ACID JARS. 
PRICE, POWELL & CO. 


The Potteries, SRISTOL. 


Electrical Engineers. — Dynamos 
Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers 
Surplus Stocks. The bulk being for re-use, High Cash Prices can be paid.—A. УЕвкү & Co., Dover 
Telegraphic Address: “ Verey, Dover." 


ACCIDENTS OF ALL, BINDS, 
Siokness, Employers’ Liability, Burglary & Fidelity Guarantee Risks 
INSURED AGAINST BY THE 
RAILWAY PASSENGERS ASST RANOE go. 


Capital (fully subscribed), 6 7,000,000. Claims paid, E 5,600,000. 
CHIEF OFFICE IN CANADA: BAY ST., TORONTO. £34, өө» -5.`й - ш ш «у аЙ T. ON DON. A. YIAN, Secretary. 


the case of the switches, has been designed primarily with 
the object of facilitating the wiring up of the fittings, and 
at the same time effecting some economy by reducing the 
number of parts. In these fittings the usual lampholder 
nipple is dispensed with, and the wires have consequently 
a straight run through from the tube in to the lampholder 
insulator, eliminating the usual dangerous bends in the 
insulated wires at this point. 


A TORONTO BUSINESS. 


The Consolidated Electric Co., Ltd., announce that they 
are now permanently located at 129, Queen-street, East, 
Toronto. 


ILLUSTRATIONS. AS SAMPLES OF LEATHER 
BELTING. 


One of the best realistically illustrated catalogues we 
have yet seen is the new copyright catalogue which is 
being sent out by Mr. James Hendry, the laminated 
leather belting manufacturer, of Glasgow. The illustra- 
tions are first-rate substitutes for samples of the articles, 
and they show more than is possible with samples. The 
letterpress is a monograph on the use of leather belting, 
which should be of much practical interest to users. For 
a copy of this publication, From a Single Strand,” write 


| to the Laminated Leather Works, Bridgeton, Glasgow. 
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NOTIOE. 


Contract and Misc llaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 
Cortes BOROUGH OF BELFAST. 


— 


TO ELEOTRICIANS. 


The COMMITTEE of MANAGEMENT of BELFAST DIS- 
TRICT ASYLUM invite TENDERS for ELECTRIC 
LIGHTING INSTALLATIONS in NEW ASYLUM BUILD- 
INGS on the PURDYSBURN ESTATE. 

Specifications can be obtained and Drawings seen at the 
Offices of Messrs. WATT, TULLOCH & FITZSIMONS, 77a, 
VICTORIA STREET, Belfast, on payment of a sum of Ten 
Shillings (which will be returned on receipt of a bona-fide Tender). 

Sealed Tenders, endorsed Tenders for Electric Installations,” 
addressed to the Chairman Belfast Asvlum Committee, must 
be delivered in my Office not later than TWELVE noon on 
MONDAY, 27th September, 1909. 

The lowest or any Tender not necessarily accepted. 

R. MEYER, Town Clerk. 


PATENTS. 


T9 MAKERS OF ELECTRICAL HEATING APPLIANCES. 
—The PROPRIETOR of PATENT No. 14256/05 for 
“ Electric Heating Cartridges " is desirous of having the same 
manufactured under licence or otherwise in this country in 
accordance with the terms of the Patent Act, 1907. 
Communications, in the first instance, to bc addressed to H. 
D. FITZPATRICK, 100, Wellington Street, Glasgow. 


[NV ENTIONS: CAPITAL REQUIRED 


M.Inst.E.E. REQUIRES FINANCIAL ASSISTANCE TO 
START MANUFACTURE OF ENTIRELY NOVEL LINE 
OF SMALL MOTORS; to be made in large quantities like 
Difficulty of winding for 220 and 400 volts overcome. 
New types 


cycle parts. 
Can be placed on market at about half present prices. 
of small starters. Resistance units and Magnetos can also be 
made. A financial man with some technical training preferred. 
—Apply to ‘‘Gamma RHo," c/o THe ELECTRICAL ENGINEER 


Offices, 149, Fleet Street, London, E.C. 


TECHNICAL CLASSES. 


ACKNEY TECHNICAL INSTITUTE, 


DALSTON LANE, М.К, 


SESSION COMMENCES SEPTEMBER 20th, 1909. 

EVENING; LECTURE and LABORATORY COC RSS are held in 
ELECTRICAL ENGINEERING SUBJECTS, including ELEC RICAT. 
MEASUREMENTS, DYNAMOS and MOTORS, ALTERNATING 
CURRENTS, ELECTRICAL DESIGN, Kc. 

For Prospectus and further information apply to the PRINCIPAL. 


THE ELECTRICAL ENGINEER.—PUBLICITY. 


September 24, 1909. 


S. W. 


BB POLYTECHNIC, 


PRINCIPAL : 8. G. RAWSON, D.8c. 


SESSION 1909-10. 


EVENING CLASSES COMMENCE SEPTEMBER 27TH. 
DAY CLASSES COMMENCE SEPTEMBER 28TH. 


ELECTRICAL ENGINEERING. 
HEAD ОУ DEPARTMENT : А. W. ASHTON, M.Sc. 
DAY AND EVENING CLASSES IN— 
DIRECT CURRENTS. 
ALTERNATING CURRENTS. 
ELECTRIC TRACTION. 
ELECTRICAL DESIGN. 


EVENING CLASSES IN— 
TELEGRAPHY. 
TELEPHONY. 
ELECTRIC WIRING. 


For Prospectus and full particulars apply to the SECRETARY. 


ENGINEERING AND TECHNICAL OPTICS. 


NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 
LONDON, E.C. 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO- 
CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Subjects 
will commence on MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY, 29th and 30th September. Tl. ese 
Courses include periods spent in Commercial Worksho „ and extend over fuur 
years. They also prepare for the degree of B.8s. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES in all branches of this important 
пера! of Applied Science given in specially equipped laborato and 
ecture rooms. 


EVENING TECHNICAL COURSES 


in all branches of Electrical and Mechanical Engineering will commence on 
MONDAY, September 27th, 1909. 


The Laboratories are well equipped for both alternate (single and poly phase) 
and continuous current work, and for all kinds of electrical testing. 


Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


U^!vVERSITY OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


PRINCIPAL—SIR ISAMBARD OWEN, D.C.L, M.D. 


SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th, 1909). 


DEPARTMENTS of MECHANICA L, MARINE, CIVIL, and ELECTRICAL 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 
AGRICULTURE, and of PURE SCIENCE and LETTERS. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A,, 
Secretary, 
Armstrong College, Neweastle-on-Ty ne. 
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ONTROL GEAR 


Adams Mfg. Co., Ltd., London & Bedford. 


BOROUGH POLYTECHNIC INSTITUTE. 


103, BOROUGH ROAD, LONDON, 8.E. 
(Five minutes by Car from Blackfriars, Waterloo and Westminster Bridges.) 


ELECTROTECHNICS DEPARTMENT. 
HEAD OF DEPARTMENT: JOHN HENDERSON, D.Sc., F. R. S. E., A. M. I. E. E. 


FIRST YEAR GENERAL PRINCIPLES (for Beginners). 


TECHNICAL APPLICATIONS, 
Wiring and Fitting. 
CONTINUOUS CURREN WORK: 
Testing Dynamos and Motors. 

ALTERNATING CURRENT WORK : Principles and 


Theory, Measurements, Alternators, Motors and 
Transformers, Single and Polyphase Work. 


ELECTRIC WIREMAN'S WORK, CONSTRUCTION 
& DESIGN OF ELECTRICAL APPLIANCES & 
WORKSHOP FITTINGS, ADVANCED ELEC- 

TRICITY & MAGNETISM. 


COMMENCING 27TH SEPTEMBER, 1909. 


For further particulars and detailed Syllabus of each Course, see Prospectus, 
C. T. MILLIS, Principal. 


SECOND YEAR including Electric 


THIRD YEAR Instrumente 


FOURTH YEAR 


SPECIAL COURSES .. 


—————— T —— —— —— —————— 


WANTED AND FOR SALE. 
Advertisements under this heading : 
Twenty-four words, ís. per insertion ; three insertions for 
2s. 6d. ; or each additional line of eight words. 4d. 


PLANT 


OR SALE.—One 165 Kilowatt D. C. Steam Dynamo by Alley 

and McLellen and Lincashire Dynamo Co., in good con- 

dition — Full particulars on application to the Engineer, Electricity 
Works, Rhy. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
prices given by DEeRBY AND Co., LTD., 44, Clerkenwell 
Road. London, E.C. N.B.— Platinum Sold. 


SITUATIONS VACANT. 


Advertisements under this heading : 


Three words for One Penny; minimum charge, 
Sixpence (prepaid). 


ANTFD for an Electrical Power Station in the Federated 
Malay States, a Chief Electrical Engineer. Must be 
accustomed to high tension, turbine generator, transformer, 
electrical winding plant, ordi ary motors, and lighting.—Write, 
stating qualifications to MaLaAYA," c/o. of Messrs. Deacon, 
Leadenhall Street, London, E.C. 


pu R, A. M. I. E. E., expert, with large valuable con- 

nection; capable organ zer and designer, desires important 
position.— Apply Box No, 16, The Electrical Engineer, 149, Fleet 
Btreet, London, E.C. 


— — — 
nM ̃ͤͤ. . ͤʒG — l. — —— — ͤ D— 


OF HALIFAX EDUCATION 
COMMITTEE. 


MUNICIPAL TECHNICAL COLLEGE. 


J. CROWTHER, B.Sc. (Lomp.) 


Ge NTY BOROUGH 


PsINCIPAL 


The Committee require a Lecturer in Electrical Engineoring 
and Physics. Salary £180 per annum. 

Particulars and forms of application may be obtained from, 
and applications should reach the undersigned, not later than 
Tuesday, September 28th, 1909. 

W. H. OSTLER, 


Education Oftices, Halifax. Secretary. 


HE CHINNERY SIGNS, LTD., 23, Old Street, London, 
Manufacturers of illuminated and other signs of all 
descriptions, are open to appoint provincial Agents where 
not represented. Correspondence invited only from firms of 
established reputation possessing showrvoms and travellers. 


SITUATIONS WANTED. 


A DVERTISER, 22, three years technical training, 24 vears 

central station experience, desires post in central station or 
large colliery. Good references; disengaged.—J. FLETCHER, 
Mapperley, Derbyshire. 


7OUNG ELECTRICIAN, 26, seeks change, home or abroad. 


9 years’ practical experience. Good References.—W. H. 
JoHNSON, 8, Acklam Terrace, Newport Road, Middlesbrough. 
7OUNG BLACKSMITH, wanting to become Electrical 


Engineer, wants place where he can put into practice know- 
ledge gained at Technical Classes (Evoning), and obtain a solid 
general experience in the profession. Fairly good education. Not 
afraid of work.—Further particulars from ELECTRIC, c/o Ward, 
Foundry, Wickford. 


ANTED, to APPRENTICE boy of 14, just left school, to 
Electrical Engineering in London ; no premium.—H. B., 
106, Station Road, Westcliff-on-Sea. 


MUNICIPAL ELECTRIC LIGHT AND TRAMS. 


The second part of the Home Office return relating to 
municipal undertakings gives some interesting statistics as to 
electrical and tramway undertakings in certain cities and towns. 
For the year 1905-6 the income over outlay in respect of the 
Liverpool Electricity Works was £53,484, of which £20,827 was 
contributed to the relief of the rates. The surplus on the tram- 
ways amounted to £84,420, the contribution to the rates being 
£27,586. At Manchester the electricity works’ surplus was 
£60,933, and the trams surplus £120,172 (£46,000 to the rates). 
At Salford £10,000 out of a profit of £14,891 on the electric light 
and £13,000 out of £22,302 derived from the trams went to the 
rates. Bolton's Electricity Works, with a surplus of £9,243, 
contributed £6,000 to the rates, while the tramway, showing a 
surplus of £20,006, provided £4,058 for the relief of the rates. 
The electricity undertaking at Oldham had a deficit of £451, 
while the Blackburn tramway undertaking showed an adverse 
balance of £683. The trams at Preston showed a surplus of 
£2,764, and at Birkenhead the clectricity works and trems 
yielded favourable balances of £2,210 and £895 respectively. 
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PORTABLE TESTING SET. 


HOLLINWOOD, Lancs. 
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or 


SOFT IRON INSTRUMENTS. 


TESTING SETS. 


PORTABLE INSTRUMENTS. 


ELECTRIFICATION FOR TRUNK LINES* 
By C. L. DE MURALT. 


Trunk lines handle two distinct kinds of traffic— pas- 
sengers and freight. Each kind can again be subdivided 
into through and local traffic. It is quite probable that 
in the final outcome we will try to eliminate the sub- 
divisions more or less. Meanwhile, it will be best simply 
to substitute electric locomotives for the present steam 
locomotives, and operate all trains substantially as is done 
now. Suburban traffic in the large cities should prefer- 
ably be handled by motor-car trains. This is a special 
kind of service, of relatively small importance when com- 
plete trunk-line electrification is considered, and, there- 
fore, it may well be solved by a special method. The 
advantage of using motor cars for this kind of service lies 
principally in the high rate of acceleration made possible. 
By this method suburban trains can run on the same 
schedule speed as through trains, even though they make 
many more stops than the latter. 

Any electric trunk-line equipment has three essential 
parts: power house, line equipment, and electric rolling 
stock. The last is, of course, the counterpart of the steam 
locomotives. 
operation. 

In the present state of the art four electric systems are 
suitable for electric trunk line purposes: 1. The direct 
current system. 2. The single-phase alternating current 
system. 3. The three-phase alternating current system. 
4. The combination system, which uses single-phase alter- 
nating current on the line, converting on the locomotive 
into direct current for use in the motors. 

It is probably easiest to compare the svstems after 
investigating the relative merits of their separate parts. 
Starting with the power house, we find that all four systems 
use three-phase alternating current generators. For the 
direct current and the three-phase alternating current 
systems this is literally true. The two single-phase alter- 
nating current systems could use single-phase generators, 


Р Abstract of paper presented before the University of Michigan Branch, 


American Institute of Electrical Engineering, 1909. 


The other two are not present with steam - 


but even they operate best if three-phase alternating 
current is generated in the power house and the three 
phases are used separatelv. "There is thus no real differ- 
ence in the tvpe of generator used, nor need there be any 


difference in the cost per kilowatt of power house capacity. 
The difference lies in the size of the power house required. 


All four systems will have to exert substantially the same 
power at the driving axles of the trains, but the losses 
between driving axles and power house vary with the 
different systems. The single-phase systems have the 
greatest losses and, therefore, require the largest power 
house capacity for the same service. The three-phase 
system is the most efficient, and, therefore, requires the 
least power house capacity. Roughly speaking, for each 
100 kw. in power house capacity, which the direct current 
svstem requires, the single-phase systems require about 
120 kw. and the three-phase system about 70 EM. 
As to the line equipment, we would better distinguish 
hetween the transmission line which carries the high- 
pressure current along the right-of-way ; the sub-stations 
which transform the high pressure to medium pressure ; 
and the contact line by means of which the medium pressure 
current is transmitted to the locomotives. It is, of course, 
possible to combine all these three items into one by using 
the transmission line directly as a contact line, provided 
distances are not too great and traffic is not too heavy. 
With 10,000 volts, distances of 40 miles and even greater 
may thus be covered. The more locomotives on the road 
at the same time, the shorter would be this distance, due 
to the increased line drop. | | 
But even with light traffic, I see no advantage in feeding 
the contact line direct from the power house, as it neces- 
sarily multiplies power houses. On a 150 mile division 
there would be at least two or three power houses, all of 
medium size, and, therefore, of low efficiency if compared 
with a single power house of a size suitable to feed the 
entire 150 mile division. There would also be more men 
required for the three small power houses than for the one 
large power house. Furthermore, it does not seem good 
practice to use the transmission linc as a contact line, 
because the security of the service is thus undoubtedly 
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lower than if separate contact and transmission lines were 
used, both being thoroughly sectionalised, so that even in 
case of a breakdown current may be fed around the break 
and interruptions thus avoided. Everything considered, 
I believe that the use of an independent transmission line, 
with transformer sub-stations and an independent contact 
line, is by far the best arrangement. 

With the transmission line we find essentially the same 
practice in all four systems. Here again, all preferably 
use three-phase alternating current, although for the two 
single-phase systems the three phases are used separately. 
In the sub-stations the two single-phase systems and the 
three-phase system use transformers for reducing the high 
pressure of, say, 60,000 volts, to the medium contact line 
pressure of, say, 3,000 to 15,000 volts. The direct current 
system has to transform the high-pressure alternating 
current into medium pressure direct current. This means 
that in addition to the transformers, the direct current 
system inust use either synchronous converters or motor 
generators, entailing an increase in first cost of installation 
as well as in cost of operation. 

For the contact line, we find that the most important 
point to be considered is the question of amount of current 
to be carried. An overhead contact line can be made to 
give off only limited amounts of current. Depending on 
the speed of the locomotives, the amounts may be said to 
range somewhere between about 300 amp. and 600 amp. 
A third rail can be used without difficulty for very much 
larger amounts of current. The locomotive power available 
is directly proportional to the product of amperes and volts. 
The higher the line pressure the lower the current for the 
same power. Whether or not an overhead contact lne 
can be used thus depends directly on the line pressure. 

The alternating current svstems, with pressures of 3,000 
volts and more, have no difficulty in collecting the current 
by means of an overhead line. "The direct current system, 
which thus far has used 600 to 700 volts, and is now using 
1,200 volts, is practically forced to use the third rail. If 
we go higher in direct current pressure and use 2,000 volts 
or more, as 18 now customary in Europe, we may come 
back to the overhead line. There has been a great deal 
of discussion as to which type of contact line is better 


from the general operating standpoint, considering acei- 


dents, work of track gangs, etc. In actual practice it has 
been demonstrated clearly that there is little difference 
between the two types of contact lines from these view- 
points. 

Let us finally investigate the question of electric rolling 
stock. We find that the direct current motor was for- 
merly considered to be the most desirable for trunk-line 
purposes. The principal reason for this belief was the 
fact that direct current apparatus had been thoroughly 
developed and standardised in street-railway service, and 
it was thus undoubtedly the most available when the first 
trunk-line electrifications were considered. Direct current 
motors are mostly of the series tvpe. Quite early in the 
art, shunt-type direct current motors were experimented 
with. It was found, however, that for street-railway ser- 
vice—then the only kind of service considered— the shunt 
type was not advantageous. If direct current should be 
used extensively in trunk-line work, whether or not we 
may come back to the shunt type on account of its speed 
characteristics I do not know, but it is a possibilitv. 

The single-phase alternating current motor is really a 
direct current motor, which bv certain refinements of con- 
struction has been made suitable for operation on alter- 
nating current circuits. It is admittedly a makeshift, 
that is employed for the sole purpose of being able to use 
alternating currents in the contact line. Being a make- 
shift, it naturally possesses a good many faults. For in- 
stance, the single-phase motor must use a much smaller 
flux density; hence its speed characteristics are very un- 
stable. If single-phase and direct current motors have the 
Same current input for a certain speed, any increase in 
current due to greater power output will produce con- 


siderably more drop in speed in the single-phase motor. 


than in the direct current motor. 

Furthermore, the single-phase motor has much larger 
copper losses; hence, with a good starting torque a large 
amount of heat is produced. This is the explanation of 
the fact that single-phase motors cannot be used for 
starting heavy loads nor for starting light loads at frequent 
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intervals. The single-phase motor is essentially a high- 
speed motor, and is not swtable for frequent stop service 
nor for heavy freight service. It can consistently be used 
for express work, since in tlis kind of service the trains 
can be started slowly, and will run long distances at high 
speed. 

The three-phase alternating current motor is of a tvpe 
quite different from either the direct current or the single- 
phase motor. It js a constant speed motor, and has all 
the characteristics of the shunt type. The field strength 
is independent of the current flowing through the armature, 
and, therefore, the motor will maintain practically constant 
speed, no matter what output it is called upon to give. 
This may be an advantage or a disadvantage. according 
to circumstances. Not only will the motor run at practi- 
cally constant speed, but from zero to full speed the rate 
of acceleration will be practically constant. The three- 
phase motor is thus able to accelerate much faster than 
either the direct current or the single-phase alternating 
current motor. Now, this may be considered a dis- 
advantage where the stops are frequent, as in street-railway 
service, because the high rate of acceleration means a high 
peak. It is an advantage wherever runs between stops 
are comparativelv long, and, furthermore, where the 
highest schedule speed is desired. Constant speed in itself 
is an advantage, because it insures maintenance of train 
schedule, independentlv of the motorman's actions, of 
train weights, and of grades. 

Perhaps the most important difference between the three 
types of motors lies in the ease with which they can get 
rid of the heat losses. The three-phase motor produces 
the greater part of its losses in the stationarv or outside 
part of the motor. The losses in the direct current and 
the single-phase motor are produced chieflv in the armature 
or rotating part, and the heat must pass first through the 
field structure before it reaches the outside radiating 
surface of the motor. The winding of the three-phase 
motor, being evenly distributed, is much thinner than the 
winding of the direct current or the single-phase motor. 
Therefore, the heat from the losses in the three-phase 
motor will reach the outside surface more easily. More- 
over, the losses in the three-phase motor are smaller. It 
is not difficult to obtain 90% efficiency in three-phase 
motors, while the efficiency of direct current motors is 
somewhere between 75 and 85%, and that of single-phase 
motors is hardly better than 60 to 70%. 

For the foregoing reasons, if the motors are of the same 
size, the three-phase motor will run much cooler than the 
direct current motor, and the latter much cooler than the 
single-phase motor; or if the same amount of heating is 
allowed for the three types, the three-phase motor will be 
much smaller than the direct current motor and the latter 
much smaller than the single-phase motor for any given 
output. Of course, this is a well-known fact thoroughly 
exemplified by stationary motor practice. 

The difference in motor weight introduces differences in 
locomotive weights all the way through. To support a 
heavier motor requires a heavier frame. Actual locomotives 
plainly show this. The New Haven single-phase loco- 
motive weighs 102-5 tons and produces 1,000 h.p. at the 
usual 1 hour rating. The New York Central direct current 
locomotive weighs about 95 tons, and produces 2,200 h.p. 
on the 1 hour rating. The Simplon three-phase locomotive 
weighs about 70 tons, and produces 2,700 h.p. on the 1 hour 
rating. These figures correspond to about 200, 90, and 
50 lb. per horse power respectively. 

It is the weight question that principally acts against 
the use of the fourth kind of electric system above referred 
to, namely, the converter locomotive. If single-phase 
alternating current is converted on the locomotive into 
direct current, the weight of the locomotive 1s increased bv 
the weight of the converter and by the extra weight of 
mechanical parts to support the converter. Whether or 
not these converter locomotives weigh much more than 
single-phase locomotives remains an open question. 

After thus considering the three parts of electric. trunk 
line equipment—the power house, the line equipment, and 
the rolling stock—we can put the three parts together and 
determine the comparative advantages and disadvantages 
of the various systems taken as a whole. First, let us 
establish the over-all efficiency for each svstem from 
power house to driving axle. Starting at the driving axle 
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B. T. H. 
TUNGSTEN LAMP FITTINGS 


FIXED SUSPENSION WITH 
CEILING PLATE: 
 POCKRTED SHADE. 


have been designed for lighting up large areas, enabling 
B. T. H. Tungsten Lamps to te run ín four cr 
six light clusters, thus giving a light equal to that 
of an arc lamp without the attendant troubles of 


carboning or trimming. 


Supplied with opal glass shades, plain or pocketed, 
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The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers. 


Head Office & Works: Rugby, England. London Office: 83, Cannon St., E.C. 


we find that the amounts of power required for hauling апу 
given trailing load are different, following the differences in 
locomotive weights. The three-phase system, having the 
lightest locomotive will require the least total power, the 
direct current system will require more power, and the 
single-phase systems still more. Due to its higher motor 
efficiency, we again find the three-phase locomotive in the 
lead, with the direct current system second, and the single- 
phase systems in third place. 

From the contact device to the sub-station it is not 
quite so easy to draw direct comparisons among the svstems, 
because a great deal depends upon the amount of metal 
placed in the contact line. In actual practice maximum 
losses in third rails for direct current are generallv limited 
to 50%, and in three-phase and single-phase overhead 
contact lines to 15%. Average losses will be smaller, but 
about in the same ratio. In the sub-stations we find that 
the efficienev of the transformers is considerably higher 
than the combined efficiency of the transformers and the 
converters. The main transmission lines being essentially 
the same in all cases, the transmission loss will be practi- 
cally proportional to the amounts of power carried over 
the transmission line in each system. Combining all these 
efficiencies, we find the approximate relation already 
mentioned, namely, that for the same trailing loads the 
power-house output will be least for the three-phase 
system, more for the direct current system, and most for 
the single-phase svstems, about in the proportion of 70 
to 100 to 180. "These are, of course, approximate figures 
only, subject to changes according to train weights, speeds, 
and metal used in lime equipment. The amounts of 
energy consumed throughout the year are approximately 
in the same ratio. 

To produce figures for first cost of installation so that 
they will be applicable to any general case is almost im- 
possible. It is essential that each case be studied on its 
own merits, and a comparison of costs should be based on 
actual figures obtained after designs for the three systems 
have been decided upon. 


Nevertheless, it is permissible to draw a few general 
conclusions. For instance, wherever traffic is dense and 
rolling stock plays & preponderant part as compared with 
line equipment, without question the single-phase systems 
will be most expensive. Whether the direct current or 
the three-phase system is more suitable in such a case is 
somewhat doubtful, with the odds in favour of the three- 
phase system. When a line is very long and the traffic 
light, rolling stock is less important compared with line 
equipment; in this case it is possible that the direct 
current system will be out of the question, due to the 
great cost of converter sub-stations. Whether the three- 


| phase system or the single-phase system should be used in 


such a case must be carefully investigated. The single- 
phase line equipment may be cheaper, but the difference 1s 
small The difference in rolling stock is always great. In 
most cases the three-phase system will be preferable. It 
requires a very long line combined with a very light traffic 
to show an advantage for the single-phase system. As a 
matter of fact, if the traffic dwindles to five or six trainsa 
day, which is about the point where the single-phase system 
may show to advantage over the three-phase system, then 
it is generally found that steam operation is preferable to 
electric operation. 

It is thus seen that for real trunk-line service the three- 
phase alternating current system will be found best in 
almost all cases. But there are some disadvantages con- 
nected with the three-phase system, and it is well to have 
those in mind before making a definite decision. — First, 
we have two overhead wires on any railroad equipped for 
the three-phase system. Two overhead wires are un- 
doubtedly more complicated and less desirable than one 
overhead wire. The question is, will this show itself in 
cost of operation. Fortunately it does not. It is more 
difficult to install two overhead wires, because at the 
switches it is necessary to have a short insulated portion, 
so that the two wires, which have a difference of potential 
between them, can be safely brought past each other. 


But this does not mean that current must be interrupted 
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at the switches. Three-phase locomotives are usually 
equipped with two contact devices, one at each end, and 
one of them will alwavs be able to draw current from both 
phases of the line. Once a double overhead-line equip- 
ment is suitablv installed, it operates more easily than a 
single line, as the roller runs more steadilv on two wires 
than on one. In Europe three-phase lines have been in 
use for more than 15 vears, and not only was their opera- 
tion thoroughlv satisfactory, but the line expenses were 
actually less than for similar direct current or single-phase 
lines. 


A second objection is the small air-gap used in three- 
phase motors. Years ago it was thought dangerous to use 
what is now considered quite standard in this respect. 
Air-gaps have been reduced in direct current motors also, 
and designers of single-phase motors are certainly showing 
that thev are not really afraid of small air-gaps. The 
point is this. If a small air-gap is used between stationary 
and revolving parts, it is necessarv to be sure that the gap 
will remain constant regardless of wear or vibration. This 
is a question of size of bearings. In direct current and 
single-phase motors the space available for bearings is 
limited, and, therefore, small air-gaps might be dangerous. 
In three-phase induction motors there is ample room for 
sufficient bearings, and with almost the entire length of 
the shaft available for bearing surface it would be easy 
to reduce the gap even below the P in. now used. 


As a third disadvantage, it 1s frequently claimed that the 
three-phase locomotive possesses only one efficient speed. 
Those who make this claim do not seem to realise that 
the direct current locomotive acts exactlv like the three- 
phase locomotive in this respect. If either of these two 
locomotives have only one motor, then there is only one 
speed at which it can run without using resistances. No 
one has ever thought of calling the direct current loco- 
motive ineffective on this account. Why, then, should 
the matter be counted against the three-phase locomotive ? 
Most locomotives have two or more motors, and in that 
event, two, three, four, and more speeds can be obtained 
at which the motors can run without resistance. The 
advantage of the three-phase motor lies in the fact that, 
whatever speed is chosen, it is a constant speed. The 
superintendent of motive power can decide at what speed 
he wants his locomotive to run, and thev will run at that 
speed no matter how heavy the train or how inexperienced 
the motorman. 


We find, therefore, that the disadvantages claimed 
against the three-phase system are all negligible except 
that of two overhead wires. These remain a disadvantage 
from the designing engineer's standpoint, because it is 
somewhat more difficult to lay out a complicated track 
system with two overhead wires. From the operating 
engineer's standpoint the three-phase system possesses no 
disadvantages. It is well to bear this clearly in mind. 


For real trunk-line work we can choose the three-phase 
alternating current system without hesitation. For the 
suburban traffic at the large city terminals of trunk lines 
we can use the three-phase svstem if we desire to do so, 
but the use of the direct current system for this particular 
service presents the advantage that the multiple-unit tram 
control has undoubtedly been developed more for the 
direct-current system than for the three-phase system. 
Suburban traffic is generally so dense that rolling stock 15 
by far the greater part of the equipment required, and it is 
quite feasible to pay somewhat more for line equipment 
without seriously affecting the total first cost of installa- 
tion. Suburban zones may, therefore, be well provided 
with direct current equipment for multiple-unit train 
operation. Suburban trains will then draw their energy 
from a third rail, supplying direct current while the through 
or main trains will use a three-phase overhead line equip- 
ment. Both the third rail and the overhead line will be 
fed by common three-phase power houses, three-phase 
transmission lines, and three-phase transformers, the 
direct current for the third rail being obtained by adding 
converters to the sub-stations for this specific purpose. 
For the single-phase alternating current system I can find 
no suitable place in trunk line operation. It can, of course, 
be used as heretofore on long lines of the interurban rail- 
wav character. But three of these, among them the first 
and most important lines, have just decided to go back to 
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the direct current system. It would seem, therefore, that 
even for this purpose the single-phase system 1s not suitable. 


DISCUSSION. 


Advantages of Three-P hase. 
(Professor G. W. Patterson.) 


On roads with heavy grades both direct current and single- 
phase motors have to cut off power and use the brakes when 
going down hill, whereas the three-phase motor will automati- 
cally return power to the line, thus braking the train electrically, 
and not only saving wear and tear on brake shoes, but also 
directly economising energy. A shunt motor of the direct 
current type would also return power to the line, and it is not 
improbable that some day it may be sufficiently improved to 
take its place in trunk-line service. 


Single-Phase Advantages. 
(Mr. L. W. McOmber.) 


Firstly, with the single-phase motor all one has to do is to 
“notch up” on the controller and increase the speed. "The 
same process would apply for any voltage drop on the line. 
Secondly, as regards the use of single-phase motors with heavy 
trains, we all know of the Port Huron tunnel, where 1,000-ton 
trains are hauled through the tunnel and up а 2:595 grade. 
This has been going on for some time, and there has not been 
an hour's delay due to the breakdown of any motor. The loco- 
motives have large starting torques for the power taken. The 
motors heat up, but this is taken care of by forced draft. 
The locomotives go up the grade at the slow speed of 10 miles 
an hour or less, and yet no burn-out or overheating has occurred. 
The commutation is now practicallv as good as for direct current 
machines. In starting a train with single-phase motors, a 
pulsating starting torque is obtained. Thus, when the wheels 
slip they have a chance to grip the track between the points of 
maximum torque. 


Economy in Return of Energy. 
(Mr. C. L. De Muralt.) 


On all roads with heavy grades not only can the returned 
energy be made useful for hauling trains up the adjoining grades, 
but there is à material saving in wear and tear on brake shoes, 
and also a great reduction in wrecks, many of which are caused 
by overheated brake shoes and tyres, when heavy trains have 
to be let down long hills on the brakes. Mr. McOmber's remarks 
about making up speed should be carefully considered. In 
actual practice we find that any given track will allow running 
at a certain maximum speed. No matter how many notches 
there may be beyond that speed, they cannot be used. If they 
cannot be used, no better speed is available for the single-phase 
system as compared with the three-phase system. Indeed, the 
latter possesses the advantage that it takes away from the 
motorman the possibility of running at higher speeds than the 
tracks permit. As regards starting torque, there is no question 
that large torque can be obtained from the single-phase motor, 
but it requires twice as large a locomotive, which means useless 
weight and investment. The pulsating torque is a disadvantage. 
It does not allow fully the adhesion weight to be utilised, and if 
the single-phase motors allow a better grip on the track than 
three-phase or direct current motors, it is only at torques about 
one-third as large as the adhesion weight would otherwise allow. 
At best, large torque in single-phase motors can be obtained 
only by increased losses. The case of the Port Huron installa- 
tion is anexample. The 1,000-ton traint could be handled with 
considerably lighter locomotives if the three-phase system were 
used, and three-phase locomotives could start these trains on 
the grade, while the single-phase locomotives cannot do tbis. 
The Port Huron motormen are forbidden to start on the grades, 
because their single-phase motors would burn out if they 
attempted to do it. The New Haven installation is another 
example. The New Haven single-phase locomotives are not 
allowed to start at the maximum rate of acceleration which 
their weight could allow, because also in this case the motors 
would burn out. As to difference in weights, let me say that it 
is the heating limit which decides the weight of a railway motor. 
The three-phase motor is the most efficient electric motor. Из 
losses being smaller. the heat produced by these losses is in 
itself smaller. In addition to this, due to the construction of 
the motor, this heat can be very readily dissipated. "The three- 
phase motor is lighter than the direct current motor, and the 
latter, as well as the single-phase motor, is also handicapped by 
the addition of a commutator. which still further increases its 
weight, thus making up the differences of weight stated in the 
paper. There has been brought out the very important point 
of the smallest feasible locomotive weight. It is principally a 
question of speed desired. To obtain a certain draw-bar pull, 
it is necessary to have a certain minimum weight on the drivers. 
To obtain a certain speed it is necessary to have sufficient motor 
capacity. Horse-power equals speed in miles per hour, multi- 
plied by draw-bar pull in pounds, divided by 375. For low 
speeds it is possible with any electric svstem to give sufficient 
motor capacity within the maximum; locomotive weight. As 
the speed goes higher and higher, a point will be reached where 
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the increase in motor capacity will bring the locomotive weight 
above the minimum, and those systems having the heaviest 
motors will reach this point first. Taking figures mentioned 
in the paper for locomotive weights in pounds per horse-power 
output, it is possible to establish this limiting speed point for 
each one of the systems. So long as the speeds stay below the 
point, all systems are on the same basis. For higher speeds, 
first the single-phase and then the direct current system will be 
handicapped, because they will have to carry larger locomotive 
weights than the three-phase system. 


WATT-HOUR OR AMPERE-HOUR METERS. 


Small and medium-sized installations are often provided 
with single cell shunts. In this case, if the installation 
has an accessory machine, as is usualiy the case, current 
from the mains can be taken at once during the charging. 
Inasmuch as the action is purely mechanical, small varia- 
tions in voltage are without effect. The consumption of 
current during a day's work is devoted almost. entirely to 
the production of power. 

If in such installations it is desired to measure the 
charging and discharging energy of the accumulator by 
means of a watt-hour meter, this can be done very simply 
and cheaply by replacing the usual unipolar shunt serving 
both for charging and discharging by a bipolar shunt, as 
shown in the direction of the annexed diagram. The line 
arrows show the direction of the current during charging, 
the dotted arrows the direction during discharging. It is 
clear that the chief coil of the meter is traversed by the 
current alwavs in the same direction. On changing from 
charging to discharging, the connection with the chief coil 
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is changed at the same time, so that the meter runs in the 
same direction, whether the battery is charging or dis- 
charging. All the attendant has to do is to enter the 
reading of the meter before charging or discharging under 
the corresponding heading in his report book, when a 
glance at the page will snow when recharging is necessary. 
The advantage of this arrangement is that no special 
meter with relays, ete., is required. Ап ordinary watt- 
hour meter, say, one for 150 volts, with a 110 volt installa- 
tion 1s enough. 

As there 15 no shunting arrangement within the branch 
circuit, there is no fear of bad contacts, and the inter- 
mediate resistances evoked in the main етем by the 
switching have no effect on the indications of the meter. 


WIRELESS SIGNALLING FOR AIRSHIPS. 


A system of wireless signalling for airships has been invented 
by Dr. Friedrich Lux. The idea of the inventor, says a Berlin 
correspondent, is that all airships should be equipped with a 
receiving apparatus which will weigh only 6 lbs., and that wireless 
signalling stations should be equipped all over the country at 
about 50 kilos apart. At intervals of five minutes these signal 
stations should send out wireless messages by which they could 
be identified and aviators informed of their whereabouts. A 
combination of a few letters would be sufficient to distinguish 
one station from another ; and by the increasing or decreasing 
strength of the electrie impulse the aviator could tell whether he 
was approaching or receding from a particular station. 


ELECTRIC TICKET ISSUING MACHINES. 
TIME-SAVING DEVICES ON THE “UNDERGROUND.” 


Several interesting ticket-issuing machines have recently 
been installed on the London District and allied * Tube ” 
railways. From 4,000 to 5,000 passengers frequently pass 
through a booking hall in an hour, the greater number of 
whom have to purchase tickets. These machines are the 
last development of attempts which have been made to 
deliver railway tickets automatically to the public. Some 
of the earlier machines were not fully automatic, the public 
having to pull a handle to work the machine, which was 
unlocked by the introduction of the coin. The new 
machine, which is worked electrically, is entirely automatic ; 
all that is required is to insert the money in the slot pro- 
vided for the purpose. The coins in their passage through 
the machine complete an electrical circuit. The current 
actuates a lever, which, carrying forward a selecting device, 
picks off one ticket from a pile placed in a reservoir; a 
hammer is brought into action to print the date, and the 
ticket 1s delivered through a slot in the front of the machine. 
As the coins full into the till the circuit is broken, and the 
lever returns to its original position, but, in so doing, it 
automatically advances the inked ribbon used for dating, 
so that a fresh piece is always ready for printing the next 
ticket. In the earlier machines where a ticket of a 
greater value than a penny was required, a separate slot 
was provided for each coin, and mistakes were frequently 
made by putting two pennies in one slot instead of one 1n 
each. [n this case the unfortunate passenger did not get 
a ticket. The new machines are made for fares of ld., 
2d., and 3d., but in all cases the whole of the money is 
placed in one slot, so that no such accident can occur. 
It has been found by experience that florins and other 
coins are frequently inserted in automatic machines by 
mistake and thus lost, but if coin other than a penny 1s 
placed in the new machines it is automatically returned. 
Iron dises, metal rings, and washers are frequently used 
for defrauding automatic machines, and a heavy loss is 
experienced. 

The new tvpe of machine is so constructed that such 
articles when introduced do not complete the circuit, and, 
what is more, do not block the action of the machine when 
correct coins are subsequentlv used. 

Machines relying upon clockwork for their action. which 
were also fully automatic, were tried, but did not prove 
reliable on account of the possibility of delivering more 
than one ticket at a time. The principle in this new 
machine of making a single electrical contact for each 
insertion of the correct amount of money has rendered 
the delivery of more than one ticket to each passenger 
impossible. The machines with their brilliantly illumi- 
nated transparent signs present somewhat the appearance 
of a large safe. The patents for this country are con- 
trolled bv the Sweetmeat Automatic Delivery Co. A 
polished brass plate in the centre has a slot for the inser- 
tion of coins, a slot through which the ticket 1s delivered, 
and an opening through which the rejected coins are 
returned. 


PARLIAMENT ARY. 
NIGHT TELEPHONE SERVICE. 

Mr. Lloyd Morgan asked the Postmaster-General, in view of 
the approaching taking over of the business of the National 
Telephone Co., whether the privileges at present enjoyed by the 
public of telephoning throughout the night would be in any way 
restrieted when under the management of the Post Office, and 
whether it was proposed to make any change as to the use of the 
telephone on Sundays. | 

Mr. Buxton, the Postmaster-General, in a written reply. says: 
I do not anticipate that present facilities for night telephone 
service—so far as they meet an actual need on the part of the 
public—will be restricted after the transfer of the National 
Telephone Co.'s system to the State. The question of the extent 
of Sunday use will require careful consideration. 

WIRELESS TELEGRAPHY ACT. 

Mr. Buxton, in a written reply, answering Mr. Henniker 
Heaton, says: It is proposed to renew the Wireless Telegraphy 
Act to the end of next year by means of the Expiring Laws 
Continuance Bill. As the Act has hitherto been renewed once 
only it cannot be said that there is any recognised practice as to 
the manner of its renewal. There appears to be no need, therefore, 
at present to revise the Bill. No circumstances or question have 
yet arisen which necessitated any alteration in the Act. 
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THE ELECTRICAL ENGINEER, 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


“If thou hast knowledge, let others light their candle at it.” 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 


all extracts and quotations from other authors must be | 


acknowledged. Questions may be sent at any time. 


Question No. 1,200.—At a certain works in the Midlands there 
is a steam pump working in connection with a hydraulic 
accumulation. This pump is a source of trouble, and is 
also very inefficient as regards steam consumption. There 
is within a few feet of it the main shaft of one of the machine 


shops, whose motor (a 50 h.p.) is but half loaded. It has | 


been suggested that the steam pump, which absorbs 10 
h.p. to 12 h.p., should be replaced by a three-throw belt- 
driven pump worked from the shop shaft, the belt being 
moved over the pulleys by means of a solenoid energised 
from a 220-volt circuit and brought into operation by means 
of a separate circuit connected with the pressure gauge. 
It is suggested that the solenoid should pull the belt on to 
the driving pulley against a spring, which, as soon as the 
solenoid is de-energised, draws the belt back on to the idle 
pulley. The above operation would be taking place about 
eight times per hour. Is the above idea workable? If 
80, give the best method of putting same into practice, 
with necessary sketches, and setting forth the calculations 
necessary for arriving at size of solenoid, and also par- 
ticulars as to best size of belt, ete. | 


Answer to Question No. 1,200 (awarded 10s.).—The 
suggestions made are quite practicable, and below are 
outlined the main features of a suitable design: The exact 
dimensions of all parts cannot be given, (a) on account of 
space limitations (2) on account of the insufficiency of the 
data supplied, the most serious omission being that of the 
main shaft r.p.m. As no particulars of the actual useful 
work done by the present pump are given, no figures can 
be presented as showing the likely increase of efficiency 
accruing from the proposed arrangement; but it may be 
taken that the efficiency of pumping from the main shaft 
to the pump delivery will vary from 45 to 70 according 
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to the efficiency of the belt transmission: probably 60% 
will be a reasonable mean. 

The general arrangement proposed is shown in Fig. 1. 
The fast and loose pullevs are on the main shaft, the 
| pump pulley being of twice their width. The belt is shifted 

from pulley to pullev bv the usual type of u fork acting 
on the advancing side of the belt. This prong is mounted 
on a rectangular slide bar T moved by the slotted T lever 
shown (L, M). In place of two hand ropes, one on each 
| limb of the T, a solenoid is arranged to act on one of the 
T ends and a suitable spring on the other end. Solenoid 
and spring are hung from a stout wooden block W hung 
in turn from a convenient roof beam as indicated (in 
many cases direct suspension from the roof beam is 
possible). The roof member also carries guides H for the 
sliding bar T. H may be webbed for stiffness. To show the 
arrangement of the solenoid more clearlv, the right hand 
member H is only dotted in the side view. As shown in 
the end view BB, the T lever is best made in two parts, 
otherwise the compact disposal of the solenoid and spring 
offers difficulty. The spindle carrying L, M is held in 
bearings slung from w, it being preferable for rigidity to 
extend the bearing as shown dotted. 

The sketches of Fig. 1 are not to scale, but indicate the 
general arrangement proposed with sufficient clearness. 
The methods of determining the dimensions of the chief 
parts of the design are as below :— 

Belt Design.—Assuming а main shaft r.p.m. of 300 r. p. ni. 
and a pulley diameter of 12 in. the belt velocity = 15-75 
ft. per second. At this speed, as shown by Fig. 2, there 
| ill be no difficulty from centrifugal stresses, for with a 
| permissible belt working stress of 300 lbs. per sq. in., the 

velocity may rise to 88 ft per second (see Fig. 2). Assuming 

15 h.p. to be transmitted (probably less power will actually 

be required under the improved conditions), and assuming 
| a ; in. belt, the sq. feet of belt surface that must pass 
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over the pulley per minute is equal to about 39 x 15 sq. ft. 
(taking u = 0:3 and single laced joints = see Table J.). 
This necessitates a belt width of about 62 ft., or, sav, 
7 m. Clearly, if the belt be run faster, a less width will 
suffice, and the writer would prefer a belt 4-5 in. wide 
(8 in. thick), this corresponding to a velocitv of 22 to 
27:5 ft. per second. The curves (Fig. 3) show the working 
tensions permissible per inch width of belts of various 
thicknesses and different modes of jointing (Unwin). The 
“ factor " curve gives the factor by which the belt width, 
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as designed from Table I., has to be multiplied, if the 
angle of span be different from 165°, which is taken as the 
basis of this table. 
Table I.--sq. ft. per min. per h.p. (Unwin.) 
Laced single belt, 3½ in.. 4A = 61 4 = 72 


Cemented ditto es - — 40 = 54 
Laced double belt. 3 in. = 36 = 43 
Cemented ditto Ме bz = 27 = 32 


u= 04 u= 03 
Pulley Design.—lf the main and pump shafts be very 
close together, a guide or jockey pulley may be necessary 
to keep the belt to its work and to avoid too frequent 
stoppage for adjustment. For the fast, loose and pump 
pulley the following rules may be emploved (Unwin’s) :— 
Width of rim = В = 9 (B +04) (В = belt width). 
8 | 


In the present case, therefore, B = x T4 S8! in., 


9 
R 
say, so that, allowing for clearance, ete., the belt must be 
moved 8 in. from pulley to pulley. The thickness of 
the pulley rim at the edges is given by 

t = 078 + 0005 D, where 
D = pullev diameter: S = belt thickness. 

The thickness of rim at the centre is 2 t; the outside 
surface of the pulley rim is struck to a radius = 3B to 
9B, and tlie inner surface is conical in section. Pulley 
diameters should not be less than 6 to 8 times the diameter 
of W. I. shaft necessary to transmit the power in question, 
and the smaller pulley should be of diameter — 18 times 
belt thickness. By these rules the pulley dimensions 
assumed above for purposes of demonstration тау be 
corrected to suit the actual conditions. | 

The number of pulley arms = V = 3 + BD and their 

15G 
section, and the design of the pullev nave, ete., proceed 
along the usual lines, as set out in any handbook on Machine 
Design. | 

Electrical Connections and Solenoid.—The electrical con- 
nections are indicated in Fig. 4. The pressure gauge relay 
is represented diagrammatically at P, the exact arrange- 
ment of this apparatus being of course quite optional. 
The solenoid operated switch, controlled by P, closes the 
circuit of the main solenoid, which is run in series with 
resistance if necessary. The contacts of P should be 
shunted by a condenser to minimise sparking. 
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The solenoid used should be a suitable standard solenoid 
as put on the market at present by various firms (chiefly 
for operating crane brakes, etc.). The use of such a solenoid 
is preferable to attempting to design and construct a 
“home-made one. In Fig. 5 are shown the character- 
istics of a certain make of brake sclenoid ; from this curve 
the usual lift available for various pulls is obtainable. 
These figures are not the only ones obtainable in standard 
equipment, but are quite typical; short lift is an un- 
fortunate characteristic of all solenoids. With a lift of 
about 34 in., a pull of 90 lbs. is obtainable. The belt has 
to be shifted about 8} in., hence, by making each arm of 
M (centre to centre) abeut 0-40, the effective arm cf L, 
the requisite motion will be obtainable by use of the above 
solenoid. Allowing a spring, giving 40 lbs. pull with 31 
in. extension, the available axial force pushing the belt 
on to the fast pulley = (90 — 40) 2 50:61. and pulling 
it off on de-energising the solenoid = 40 > 35 2 
m a5 = 165 

These forces are on the low side, and it would be safer 
to purchase a stronger solenoid for the same lift, or one 
of the same, or, possibly, rather less puil out greater lift. 
In any case, the spring should always give less than half 


hy 


MEAN CHARACTERISTIC 


3 OF 

б LEG BRAKE 
A MAGNETS 
62 

Z12 

| 

p- 

= 
3 


PULL - POUNDS 
FIG. 5. 


the solenoid pull when extended to;the full extent required. 
A greater force is then available to push the stationary 
belt on to the moving pulley than to shift the moving 
belt after the desired hydraulic pressure has been restored. 

The energy consumed by the solenoid is not an im- 
portant point under these conditions, since all standard 
solenoids of suitable power for the present work arereasonably 
economical of energv, and the service is here very inter- 
mittent. The number of cells required in the battery B 
(Fig. 4) is best determined by experiment, depending, as 
it does, on the type of switch S emploved. The allowance 
should be liberal to ensure reliability. 
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Spring Design.—‘o illustrate the formule given below, 
assume that the spring referred to above is adopted, i. e., 
40 lbs. pull is required with 33 in. extension. 
Assume circular steel wire to be wound to a spring of 
J in. mean diameter, and allow 10,000 lbs. per sq. in. 
working stress = q, and let C = 5,000 tons per sq. in. 
Then 
i = d wherei = radians of twist of section of bottom 
a spring turn. 
d = extension of spring. 
a mean radius of spring. 
. i here = 3:5 
1572391 
Now torque = 40 lbs. x 1j in. = 60 in., lbs. 
And T = q. I, (q = working stress; г = radius of wire; 
r I, = polar mt. inertia of spring) 
. T5 here = 0-00382 and .. r = 01, 565 in. (55 in.) 
And length of wire required : 


—-1-iCl 
5 T mere = 410 in. 
2 No. of turns, assuming spring initially close — 
cdit 
т х 3 


Hence the spring may be of 16 in. steel wire wound to 
З in. mean diameter; 44 turns would be required, and the 
length of the finished spring closed = 11 in. (say 28 cms.).—- 
“ MULTUM.” 

Answer to Question No. 1,200 (awarded 5s.).—An electric 
drive for the pump would certainly be better than the 
present arrangement, both from the point of view of 
convenience and also from economical considerations. It 
would, of course, be possible to move the belt by means 
of a solenoid, or by an electro-magnet, but it is doubtful 
if either of these would give азе. Both solenoid 
and magnet give a snatch when energised, while what is 
wanted is a slow, steady motion. It is almost impossible 
to shift a belt suddenly, but a comparatively small force 
steadily applied will move even a large belt without diffi- 
culty. Another point against the employment of a solenoid 
is that it would have to be powerful enough to overcome 
the spring as well as move the belt. A suggested auto- 
matic arrangement is shown in the accompanying diagram- 
matic sketch. A 4 h.p. motor drives, by means of a worm, 
the wheel W. This wheel actuates the sliding rod carrying 
belt forks B by means of the link L. Considering the small 
amount of energy, about 50 watts, required to energise 
the field magnets of such a motor, the magnets may with 
convenience be kept always excited. C and D are two 
starting switches ; these switches are actuated by a tappet 
fixed on the rising and falling part of the accumulator. 
As shown in the figure, the belt is supposed to be on the 
loose pulley. When the accumulator falls, switch lever 


of D will be moved across its contacts and current will 
flow through the motor, as shown by the full arrow, and 
from motor back to negative main. The small motor then 
turns W through 180°, and the sliding bar with belt fork 
is pushed to the right, the belt being thus shifted on to 
the tast pulley. As this takes place, the lever G is moved 
from its contacts at EE, to those at ЕЕ,. H is a balance 
weight attached to lever G. The belt is now driving pump 
and filing accumulator. When accumulator weight rises, 
switch C comes into play, motor rotates and turns W 
through another 180?; belt is now shifted from the fast 
back to the loose pulley. Such a combination appears to 
be a more satisfactory arrangement than the employment 
of a solenoid. Toavoid the snatch with solenoid or magnet, 
& dash-pot could be fitted, but there would still be the 
difficulty of securing sufficient stroke. A method worth 
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consideration would be to have one pulley only, and fit 
it with a magnetic clutch. 

The size of belt required will depend on speed of pump 
and dimensions of pulley. Suppose pulley on pump is 
1 foot in diameter, and that it runs at 240 r.p.m. As the 
belt has to run between forks, it will be best to have it 
made of leather; for a double belt, a fair allowance will 
be 90 lbs. pull per in. of width. Thus to transmit 12 h.p. 
the belt should be: 

7 x 12 x 33,000 
39x 240x 90 = 58% 


say, a 6 in. belt. —M. M. 


TYNESIDE NOTES. 


(From our Correspondent.) 
NEWCASTLE. 


With the somewhat unusual course taken by the Chairman of 
the Newcastle-upon-Tyne Corporation Tramways Committee in 
communicating to the Press what was practically a disclaimer of 
a certain portion of the report officially issued by the General 
Manager of the Tramways undertaking, it was anticipated that 
a certain amount of public discussion would have been created, 
and for this reason opinion was reserved in my communication 
last week. Apparently, however, it appears to have been left 
alone by the general public, and this is perhaps as well, as the 
position now admits of discussion from a technical standpoint. 
The matter can be recapitulated as follows. Mr. Hatton said in 
his report that concessions to the public in the way of increased 
facilities, lower fares and increased services of cars, together with 
concessions to employés in the way of shorter hours and increased 
pay, are rarely considered in the light as to how and in what 
manner they affect the revenues, and he drew a comparison 
between the gas undertaking, which in periods of dear coal could 
make, say, a 50% additional charge on the price of their com- 
modity without raising an outcry, and that of a tramway under- 
taking, which had no intermediate charge between ld. and 14d. 
units. The latter was, therefore, compelled, if the working 
charges lay within the limits of the ld. and 1$4., either to suffer 
a deficit to be paid for out of the rates by taking the lower unit, 
or to lay by a surplus for relief of rates by charging the higher 
unit. Mr. Hatton suggested an eminently practical idea, which 
is to make a minimum fare stage of 14d., this being the fixed price 
charged on the cars to casual fares and paid for in the usual way 
to the tram conductor. 


A Minimum Fare Stage. 


In order, however, to impart flexibility tothe system and to 
cater for the regular supporters of the Tramway undertaking, he 
proposes that in a system, not necessarily Newcastle, where such 
conditions exist, books of tickets, each of the nominal value of 
14d., should be issued at discounts so proportioned as to make 
the revenue fit the expenses for the current year. In this way it 
will be seen whatever real or supposed benefits to the community 
or the employés may be advocated by the Committee we have 
here an automatic means of regulating the income to the expendi- 
ture, and, by making the supporters of the undertaking directly 
feel the cost of any concession, putting an automatic regulator 
on the cost conferred. It was suggested in my last week's letter 
that the disclaimer on this question arose rather from a mis- 
understanding as to the above premises rather than total dis- 
agreement with the policy involved, and Sir Joseph Baxter Ellis 
points out that Mr. Hatton's suggestion, that it might become 
necessary to resort to a minimum fare of 1jd., and to revert from 
some of the concessions as to fare stages, merely expressed the 
private opinion of the General Manager, and has not been con- 
sidered by the Committee. In Sir Ellis’ opinion there is no 
necessity for such consideration, especially at a time when, on 
the advice of the Tramways Manager himself, the Committee had 

to reduce the fares and increase the fare stages. So far as 

the local position is concerned, the matter remains at this point 
in the eyes of the public. 

The Carville Power Station. 


During the present week the 20th annual general meeting of 
the Institution of Mining Engineers has been held in Newcastle, 
and, although there was in the papers and discussions nothing of 
electrical interest, a very interesting series of visits was arranged. 
By the courtesy of the Secretary of the Institution, I am allowed 
to quote from the Handbook of Excursions, which was issued to 
the members and visitors in connection with these visits. The 
first one was to the Carville Power Station of the Newcastle- 
upon-Tyne Electric Supply Co., Ltd., but as this has been so 
frequently discussed in the technical press there is no further 
contribution to the description which can be usefully made 
except that the whole system is now operated and controlled 
from the control room by the system engineer, who is in direct 
telephonic communication with each sub station in the area, 
which now covers some 700 square miles. The control room 
contains a large diagram of the whole system, and upon it a 
record is kept of the position of the switches. Adjacent to the 


control room are the operation offices and telephone exchange, 
from which the large private telephone system of the company is 
operated. This feature of separating the control room from the 
actual switchboard is, 1 believe, one of the first of its kind in 
Europe. 


Electric Colliery System. 


The visit to the Harton Colliery of the Harton Coal Co., Ltd., 


is. however.of very great interest,as this company has probably one 
of the most largely electritfied colliery systems in Great Britain. 
The whole of the appliances of the colliery are worked entirely 
by electricity, no steam power being used for any purpose. The 
existing shaft is 14 ft. in diameter, and is sunk to the Bensham 
seam to a depth of 1.284 ft. from the surface. The new shaft is 
to have a finished diameter of 16 ft., and will be sunk to the same 
scam. The output of the colliery is about 1.200 tons per day of 
10 hours. The electrical winding engine, which has just been 
erected, is, however, designed to deal with an output of 240 tons 
per hour. The motor is of 800 b.h.p. normal capacity, with a 
maximum output when starting of 1,700 h.p. at 5.500 volts. The 
motor works at a speed of 5:18 r.p.m.. and is coupled direct to 
the winding drum, which is 14 ft. in diameter by 8 ft. in width. 
The brakes of the drum are operated by means of compressed 
air at a pressure of 60 lbs., and can be applied in three ways, 
namely :—(1) By the winding engineman, by means of an 
operating lever ; (2) automatically by a depth indicator, in the 
event of an overwind ; and (3) by an auxiliary magnet, in case 
of failure of the electrical energy. Round winding ropes are used, 
5; in. in cireumference, made of the best extra improved. plough 
steel, with a breaking strain of about 145 tons. The balance rope 
of flat, 83 in, in width, weighs about 4} tons, which is 1] tons 
heavier than the winding rope. The engine draws coals from the 
Bensham seam level. The cages in use have four decks and carry 
two tubs on each deck; each deck is fitted with the Winter 
patent tub stopping device. The total weight on the loaded rope 
at starting, including the rope, cage, tubs, coal, ete., is 14} tons; 
the net weight of the coal raised at each wind is 4] tons. The 
time occupied per wind is 48 вес. The guides are of pitehpine. 


The Haulage Engines. 


There are two principal haulage engines, both electrically 
driven, and one in the Hutton seam, also driven electrically, all 
of which are worked on the main-and-tail system. Each is driven 
by а 250/600 h.p. motor working under 2,600 volts at 230 r. p.m. 
The drums of the engines are each 6 ft. in diameter on the trod, 
and are geared 41 to l. The speed of the set is about 10 miles 
per hour. The sidings for these haulages are situated 1.050 ft. 
from the shafts, and two small haulage gears are used to bring 
the coal from them to the onsetting station. There are also 
several auxiliary haulages ; one in the Hutton seam is driven 
by a 60 h.p. electric motor at 2,700 volts. 1t is placed ith of a 
mile from the shaft. and brings tubs from the different flats to 
the main hauler ; the speed of the set is 6 miles per hour. In the 
New Hutton seam, there is a small endless rope gear, driven by 
a 15 h.p. motor at 600 volts ; the speed of this set is 1} miles per 
hour. At the top of the staple is a small main-and-tail haulage 
gear, the motor being of 15 h.p. at 600 volts, and the speed of the 
set is 5 miles per hour. In the Hutton seam, south-east district, 
is a main-and-tail haulage gear. driven by а 60 h.p. motor at 
2,600 volts. It is situated 17 miles from the shaft, and runs at a 
speed of 6 miles per hour. There are exactly similar haulage 
gears in the South Winnings and Holder House in the Bensham 
seam districts. In the south-west cross cuts district is a small 
endless rope haulage gear, driven by a 15 h.p. motor at 600 volts, 
the speed of this set being 13 miles per hour. and in the North 
drift district a small main drum gear is installed, the motor being 
of 15 h.p. at 600 volts. These auxiliary haulages haul the coals 
from the flats to the main hauling engine roads so as to avoid 
the use of driving ponies. There are only four driving ponies 
employed in the pit. A small electrical winding gear is installed, 
winding coals from the new Hutton seam to the Bensham seam 
level, a distance of 132 ft. This is worked by a 35 h.p. motor at 
600 volts and winds one tub at each lift. 


Pumping Water by Electricity. 


The whole of the water is pumped from the face by means of 
small electrically driven pumps and is raised from the Bensham 
seam to bank by a Sulzer four-stage high lift centrifugal pump of 
a capacity of 1,000 gallons per minute, against a head of 1,380 ft. 
when working at 2.300 r.p.m. The pump is direct coupled to a 
Brown-Boveri motor, working at 2,700 volts. A spare and stand- 
by pumping plant is also installed, consisting of a motor of 140 
h.p., working at 480 r.p.m. at 2.600 volts, and a horizontal three- 
throw pump, with three ram, each 9 in. in diameter with 18 in. 
stroke, making 24 r.p.m. and capable of pumping 300 gallons per 
minute against a vertical head of 1,300 ft. The head gears and 
pulley frames are constructed of steel, being of the lattice girder 
pattern, and have been recently erected. The pulleys are made 
of cast iron and are 16 ft. in diameter, the pulley centres being 
102 ft. from the surface. Creepers and gravitation roads are 
employed on the surface to conduct the tubs from the shaft 
mouth to the tipplers leading to the screens ; the empty tubs 
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afterwards gravitate back to the cage. A similar arrangement is 
in operation at the bottom of each shaft. The tubs on all four 
decks of the cage are simultaneously discharged, no movement 
of the cage being necessary when it has been brought to a stand- 
still. The motors driving the creepers are of 7} h.p., and work at 
1,120 r.p. m. at 600 volts. The coal cleaning belts consist of three 
main belts, 5 ft. wide, formed of steel plates, varying in length 
from 48] to 63] ft. by 4 ft. The subsidiary belts for nuts and 
small coal are 3 ft. wide by 52 ft. and 46 ft. in length respectively. 
The two motors driving the screening appliances are each of 35 
h.p. and work at 480 r.p.m. at 600 volts. The lamp room is of 
suitable capacity for cleaning, examining, repairing and storing 
upwards of 850 safetv-lamps ; these are electrically lighted and 
magnetically locked. by means of patent devices. The motor 
driving the granary plant is of 15 h.p., and the horse food for the 
whole of the company's collieries is suitably crushed, chopped, 
mixed and cleaned at Harton Colliery. 


Electrical Sinking Engine. 


Particulars of the electrical sinking engine and plant at the 
Harton sinking are as follows: — Weight of kibble and stones, 
3 tons; weight of rope (1.300 ft.). 15 ewt. ; maximum speed of 
rope. 1,000 ft. per minute. The drum is 6 ft. in diameter over the 
barrel, 51 ft. wide, and runs at 51 r.p. m. when at full speed. The 
rope is 21 in. in circumference, and is of best plough steel. The 
brakes are of the best post tvpe and are operated by com pressed 
air at a pressure of 50 to 60 lbs. They are applied by the driven 
by means of a lever, act automatically in case of failure of supply. 
and can also be operated by the driver by means of a foot lever. 
The drum is geared at 74 to 1 ; the gearing is steel and the teeth 
are machine cut and double helical in shape. The pinion wheel 
has 18 teeth of 2 in. pitch. and a 12 in. face; the spur wheel has 
134 teeth, and has the some pitch and face. The motor is wound 
for 2,600 volts at 40 cycles and 390 r. p.m. ; it developes 240 b.h. p. 
normally and 450 b.h.p. in starting. The gear and motor аге 
mounted on the same bedplate. The controller is of the liquid 
type. with circulating pump and electrically controlled reversing- 
switch. The total horse-power of the motors installed is 1.645. 
exclusive of the winding engine, which is 800 b. h. p., but capable 
of exerting 1.700 h.p. 


Description of Other Machinery. 


The colliery is at present ventilated by means of a Capell fan 
11 ft. in diameter by 7 ft. in width (erected at St. Hilda Collierx) 
which is direct driven by means of a 300 h.p. Siemens-Schuckert 
motor, wound for 5,500 volts at 260 r.p.m. With the fan running 
at that speed, 210,760 eubic ft. or air per minute are produced at 
a water gauge of 5 in. A motor of the same make is installed on 
the other side of the fan shaft as a standby in ease of breakdown. 
this motor being rated at 400 h.p. and running at 295 r.p. m. At 
this speed the fan will give 250.000 cubic ft. of air at a water gauge 
of 6} in. An additional ventilating plant is also provided, con- 
sisting of a Walker indestructible fan. 26 ft. in diameter by S ft. 
in width, which is driven by compound horizontal engines, having 
a high pressure cylinder 22 in. in diameter and a low pressure 
cylinder 38 in. in diameter, with a stroke of 48 in. Eleven cotton 
ropes connect the engine with the fan pulley. With the engine 
running at 45 r.p.m. and the fan at 110 revolutions, 207,000 cubic 
ft. of air per minute are produced at a water gauge of 5 in. The 
total horse-power installed at the eollieries of the Harton Coal 
Co. is as follows :— Boldon Colliery, 1.892 h. p.; Harton Colliery, 
2.445 h. p.; St. Hilda Colliery, 1,820 h.p., and Whitburn Colliery, 
2,413 h.p., making an aggregate of 8.570 h.p. 


Electricity in Mines. 


A further proof of the necessity of dealing strongly with the 
present position with regard to electricity in mines is furnished 
by a report in the Newcastle Evening Chronicle of September 17 
regarding a pump attendant's death at Shildon Lodge Colliery. 
owned by Messrs. Balekow, Vaughan & Co. This man was found 
dead behind the electrical switchboard. From the report of the 
inquest it appeared that the deceased's duties were to attend to 
the pump, and he had nothing to do with the repairing of the 
pump or the electrical gear. He had, apparently, however, gone 
within the fences to adjust one of the terminals which had been 
sparking. The only thing he had to do with the electrical plant 
was to turn the switch on or off. The report of the Workmen's 
Inspeetors was to the effect that they found the plant in order 
and the occurrence was simply an accident. The Coroner, how- 
ever, in his address to the jury, thought it showed that electric 
current, which was being increasingly used in mines, was a very 
dangerous thing to deal with, and the greatest possible care should 
be taken by the men who had to use it. While this is undoubtedly 
true so long as the non-technieal type of men has to be in charge 
of any piece of electrical apparatus, it may be suggested that the 
emphasis should rather be laid on the necessity of providing a 
higher standard of attendance with reference to electrical plant 
in mines, and the efforts of the Institution of Mining Electrical 
Engineers will in this respect do very much to meet the case by 
raising the status of engineers, both mechanical and electrical. 
who have anything to do with this new power agent in colliery 
work. А 


—— —— — — 


AMERICAN NOTES. 


[From Our Correspondent.] 
NEW YORK. 

Though the small trader is as keen as the big storekeeper to 
recognise the value of a good electric light installation in attract- 
ing customers, he is, as a rule, rather chary of incurring 
the initial expenditure. In Chicago the Commonwealth 
Edison Co. has stepped in to the assistance of the 
small retailer in this matter. The company instals the com- 
plete wiring for shop-window illumination at a cost of five 
shillings (not dollars) per lamp, inclusive of reflectors. and also 
inclusive of the City Inspection fee of ten cents. per lamp. All the 
customer has to do is to guarantee to consume a shillingsworth 
of electricity per lamp per month for one year ; and in addition 
to lus installation he is provided without charge with an illumi- 
nated sign bearing his name and business. My Chicago corres- 
pondent tells me that the company is doing a big business in this 
way, and the small retailers are simply delighted at being able 
to increase the attractions of their stores on such eminently 
economical terms. 


The Great Advertising Campaign. 


I mentioned in my notes last week that the September issues 
of most of the popular magazines were to carry whole page 
advertisements of the General Electric Co.’s Tungsten Lamps. 
They have made a beginning with Harper's Magazine, Every- 
body's Magazine, the Review of Reviews, McClures, Munsey’s, 
Scribner's, System, Popular Electricity, the Saturday Evening 
Post, and the Associated Sunday Magazines. In addition to this 
the leading electrical trade journals carry either whole or double 
page advertisements directing the attention of central stations 
and electrical dealers to this colossal advertising campaign, by 
means of which the General Electrics announcements will be 
brought to the notice of something like 20,000,000 people. And 
this is only the beginning of what promises to be the most 
extensive advertising campaign in the whole history of the 
electrical industry in this country. 


A Note to the Trade. 


In the special advertisement addressed to central station 
engineers and the electrical trade generally, the company points 
out that less than half the people who can afford it are now using 
electric light. "То YOU,” the company adds, this should be a 
significant fact. It means you are not getting all the business you 
might easily get," and they urge that with the new General 
Electric lamps “ you can interest many people who never before 
thought they could afford electric light." The magazine adver- 
tisements are carefully worked out and form very attractive 
pages, which should add very materially to the demand for 
electricity for purposes other than lighting. They undoubtedly 
mean a big boom for everybody concerned with electricity. 


Long Island Railway. 


It is announced that in another nine months the Pennsylvania 
tunnels will be ready for operation, and that as the majority of 
the contractors are ahead of their schedules, the opening may 
even be earlier. The total expenditure will reach more than 
$100,000,000 before the work is complete. The progress of the 
work on the Long Island section of the road is fully as far 
advanced as on the main terminal, and the President of the Long 
Island Railroad is quoted as saying that operation from many 
points on the western division of the system to Manhattan would 
be under electricity through the tunnels before the end of this 
year. Already the ties for thetracks in the East River tunnels 
have been stored in Long Island City. The first division of the 
road from Long Island City to Jamaica will probably be ready 
within a few months, and the double tracking of the North Shore 
line to Port Washington will be completed before the end of the 
year. 

Transformer for Direct Current. 


There would seem to be a promising future for an invention 
which has recently been perfected by Мг. L. A. Hawkins. It is 
described in the Electrical World as a method for converting 
direct current from one voltage to another in a machine passing 
only one armature winding and a single commutator. The field 
structure is provided with double the number of pole cores 
ordinarily required, there being four pole cores for a two-pole 
machine. There are two sets of brushes, one of which is connected 
to the supply circuit and the other to the delivery circuit. The 
voltage between one set of brushes bears to the voltage of the 
other set the increase ratio of the sums of the magnetic fluxes 
interposed between the brush sets. Since the resultant flux 
between one set of brushes can be altered without changing the 
flux between the other set, merely by increasing the magnetism 
in two of the pole cores and decreasing the magnetism in the 
other two cores by an equal amount, it follows that the ratio 
between the supplied and the delivered E.M.F. is variable 
throughout a wide range. This variation is obtained by means of 
the rheostat and reversing switch in the magnetising circuit of 
two of the field cores. 
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The Ignorance of the Consumer. 


Mr. Harold. Mmert, of Messrs. Byllesby & Co., a well-known 
firm of consulting engineers in Chicago, has been saying some 
very noteworthy things on advertising. Ignorance on the part 
of the consumer, he declares, is the principal retarding element 
which prevents a much more extended use of public: utility 
service. If the public understood all the varied uses, economies, 
comforts and conveniences obtainable from the intelligent use of 
gas, electric light and electric power service, the output of central 
stations and gas companies of the country would be three times 
what it is to-day. “ The connecting link between the prospective 
consumer, who does not understand the varied uses, and public 
utility or producer who does, is advertising. Such advertising, 
to be eagerly read. must be in the form of a campaign of education, 
setting forth step by step the whole truth and nothing but the 
truth, in simple language, devoid of technical terms so that the 
reader can readily comprehend it.” 


The Electric Vehicle. 


Some eminently sensible remarks on the share of the central 
station in the popularisation of electric. vehicles are made by 
Mr. J. H. Vail in the course of an article in the Electrical World. 
He points out that if the development of the electric vehicle has 
been somewhat slow, it has been sure, and it must now be 
recognised that whether for pleasure or business or for com- 
mercial purposes, it has come to stay. Its field of usefulness is 
too large and its economy of service too great to be ignored any 
longer," and the conclusion seems obvious, the writer declares, 
that within a reasonable time nearly as much current will be sold 
to serve electric vehicles as for other motive power. He cites the 
case of central stations which, understanding the value of this 
new business, are proving their faith by using vehicles in their 
own service ; co-operating with vehicle manufacturers in devel- 
oping new business, and already beginning to reap their reward, 
which recent statistics show aggregates upwards of $500,000 per 
annum of new revenue. 


* The Note of Distinction." 


„The use of an electric pleasure vehicle," says Mr. Vail, “is 
an accepted mark of social distinetion, and the use of com- 
mercial electrics is likewise viewed as a distinct economic advance 
in business enterprise. "The central station company and the 
manufacturer have each their product to sell, апа cordial co- 
operation should serve to promote the business to their mutual 
advantage," and he urges with emphasis that the“ surest method 
of getting the publie more deeply interested in electric vehicles is 
for each central station company to adopt a vehicle equipment 
for its own service. This is the master-key to the secret of success 
in developing the sale of energy in this comparatively new field. 
The central station company should always be in ' the firing line.” 
With regard to commercial electric vehicles he points out that 
the speed and radius of service exceed more than twice the ability 
of horses. Actual practice proves that the ability of a two or 
three-ton electric truck in express service to make from 125 to 
200 delivery stops in 10 to 12 hours, over a route of 35 to 45 
miles, crowds the working capacity of operators. In other words, 
the capacity of the truck exceeds the ability of the man to handle 
the merchandise. The delivery wagons having a capacity of 
1,000 Ib. and 2,000 Ib. prove capable of exceeding 40 miles daily 
service and 200 delivery stops. This work is frequently done 
between 8.30 a.m. and 4.30 p.m. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH THOMSON-HOUSTON CO. 


At the 14th ordinary general meeting of the British Thomson- 
Houston Co., Ltd., held at the offices, 83, Cannon-street, London, 
E.C., Mr. G. Franklin presided. In moving the adoption of the 
report, the Chairman said their works at Rugby had been well 
maintained during the year, and they had made a number of 
improvements, the most important being an extension of the 
steam plant at a cost of £8,766. The Company now owned all 
the patents for the United Kingdom of the Curtis steam turbine, 
and 12 turbine engines had been sold. With regard to industrial 
developments, the volume of business done had not been so satis- 
factory, owing to the depressed state of trade ; but the Company 
had received its fair share of traction work. Satisfactory pro- 
gress had been made in the development of metallic filament 
lamps. 

UNITED ELECTRIC CAR CO. ° 

At a meeting of the shareholders of the United Electric Car 
Co., Ltd., at Preston, the Chairman reported an improvement 
on the previous year, but owing to continued slackness in their 
special business the output had been considerably below the 
capacity of the works and plant. In spite of these circumstances, 
the net profit was £1,800 more than last year. After charging 
debenture interest, depreciation, and all eharges, there was а 
net profit of £8,896, with which, with the amount brought for- 
ward, the directora felt justified in declaring a dividend on the 
Ordinary shares of 21", for the year. Their financial position 
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was very strong. Their total liabilities to creditors at June 30 
was only £15,364, whereas their bank balance was £59,000, and 
debtors, all perfectly good. nearly £48,000. The reserve for 
depreciation amounting to £34,500 had been increased since last 
year by £4,500. The directors believed this a very ample 
reserve. The buildings were in an excellent state of repair, 
the machinery was as good as new, and there was nothing of 
an obsolete character. He regretted he could not see any 
immediate prospect of improvement in their line of business, 
but when the improvement did take place they were in a most 
satisfactory position to meet it. Replying to a shareholder, the 
Chairman said with regard to the Hadley and Trafford Park 
Works, they had tried to dispose of them, but trade had been so 
bad they had had no offer equal to their expectation. ‘They 
hoped as soon as trade improved to dispose of them. 


YORKSHIRE ELECTRIC POWER CO. 


The directors of the Yorkshire Electric Power Co., in their 
report, state that the receipts from the sale of energy and for 
work charged out to consumers, ete., for the half-vear to June 30, 
amount to £11,169, against for the half-year to June 30, 1908, 
£8,698, and for the half-year to June 30, 1907, £4,700. The gross 
protit on the revenue account for the half-year is £2,598, against 
a gross profit for the half-vear to June 30, 1908, of £1.249, and a 
gross loss for the half-year to June 30, 1907, of £403. After 
payment of mortgage interest, the net revenue account shows a 
profit on the half-year just ended of £1,069, compared with a 
profit for the corresponding half-year in 1908 of £363, and a loss 
for the half-year to June 30, 1907, of £1,211. The demand for 
energy per h.p. connected has been low, owing to the depressed 
state of nearly all the industries in the company's area ; notwith- 
standing the adverse conditions of trade, there has been a steady 
increase in the use of the company’s supply. 


HALIFAX AND BERMUDAS CABLE CO. 


The report of the Halifax and Bermudas Cable Co., Ltd., for 
the year ended June 30 last, as submitted to the meeting, showed 
that the net result of the year's working is an available balance 
of £3,312, as compared with £3,095 for the previous vear. An 
interim dividend of 2194. free of income-tax, has already been 
paid, and it is now proposed to make a further equal payment, 
free of income-tax, which will leave £812 to be carried forward. 
Opportunity was taken of a cable ship being in the vicinity of 
Bermuda to engage her to thoroughly overhaul and renew where 
necessary the harbour cable and the shore end of the main 
section, at the cost of £817. The balance to credit of revenue 
account, which was last year increased to £18,443, has been 
debited with £1,250 applied to dividend and with £817 expended 
in renewals during the year, and credited with £812 surplus 
revenue for the past year, and it now stands at £17,189. During 
the year Debentures have been paid off to the amount of £0,600, 
leaving £10,000 outstanding. 


DIRECT WEST INDIA CABLE. 


The report of the Direct West India Cable Co., Ltd.. for the 
year ended June 30 last, as submitted to the meeting, stated that 
the net result of the year's working is an available balance of 
£5,189, as compared with £6,149 for the previous year. An 
interim dividend of 3 9%, free of income-tax, has already been 
paid, and it is now proposed to make a further equal payment, 
free of income-tax, which will leave £3,389 to be carried forward. 
. The hurricane of September last year did very serious damage to 
the company's cable property, and the necessary repairs and 
renewals, together with work at Bermuda, involved an outlay of 
£3,820. The balance to credit of revenue account, which was last 
year increased to £34,396, has been debited with £900 applied 
to dividend, and with £3,820 expended in renewals and repairs 
during the year, and credited with £3,389 surplus revenue of the 
past year, and it now stands at £33,065. A licence to establish, 
instal and work a wireless coast station was granted to the 
company by the Jamaica Governemnt on February 16 last, and 
the cost to date has been taken to capital expenditure. During 
the year Debentures have been paid off to the amount of £7,400, 
leaving £43,500 outstanding. 


FOLKESTONE ELECTRICITY SUPPLY. 

The Directors of the Folkestone Electricity Supply Co., Ltd., 
have declared an interim dividend of 4% per annum (2s. per share) 
less income-tax, on the Ordinary shares for the past half-year, 
payable September 30. 


RIO DE JANEIRO TRAMWAY LIGHT AND POWER. 


The Board of the Rio de Janeiro Tramway Light and Power 
Co. has declared a dividend of 19, on the issued share capital, 
payable November I next to all shareholders of record on 
October 15. 


UNDERGROUND ELECTRIC RAILWAYS OF LONDON. 

At the half-yearly meeting of the Underground Electric Rail- 
ways Co. of London, Ltd., held at Hamilton House, Victoria 
Embankment, E.C., Sir Edgar Speyer, Bart., Chairman of the 
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Company, presided. The Chairman, in moving the adoption of 
the report and accounta for the half-year ended June 30 last, said 
he was glad again to be in a position to record material progress 
and to express unqualified satisfaction at the resulta submitted 
to the proprietors. With regard to the balance-sheet, the tem- 
porary loan on the debit side of £225,000 would be paid off on 
October 1 next on the redemption of the outstanding Four-and- 
a-Half per cent. Power House Debentures and Power House 
Second Debentures by an issue and sale of £1,000,000 Four per 
cent. Power House First Debentures. The company would then 
be free of all floating debt and would have a good cash balance 
in their treasury. As pointed out in the report, the net revenue 
for the half-year was insufficient by £16,240 4s. 10d. to meet the 
half-vearly charges. It would be remembered that the estimates 
published with the scheme assumed that for the year 1909—the 
entire vear—there would be a deficit of £96,000, so that the result 
up to date was distinctly encouraging. This deficit, as compared 
with the first revenue account—if one figure were compared with 
the other—showed an increase, but, as had been explained in 
the report, that first revenue account included more than one 
half-yearly dividend on the company's holding of shares in the 
Tube companies. and a large part of the fixed charges was charged 
to capital under the scheme of readjustment. It was not necessary 
for him to go into the various other items as they had been fully 
explained in the report, and the tables given spoke for them- 
selves. They showed a healthy increase in all the Tube railways, 
as well as in the District Railway, and a reduced working cost. 
In this connection he desired again to express his great appre- 
ciation to their general manager, Mr. Stanley, for his very 
efficient management and for the favourable results which he had 
achieved. ‘The results of the tramways had again been satis- 
factorv, but inasmuch as that company made up its accounts 
annually he would reserve any remarks on that subject until the 
next meeting. 


= — — — 


COMPANIES REGISTERED. 


NATIONAL ELECTRIC SIGNS Co., LrD. - Registered in Edinburgh 
September 8 by Oswald & Son, Edinburgh. Capital, £2,000, in 
£1 shares. Objects: To acquire the rights to erect and use in 
Great Britain the German invention, Universal Licht- Reklame, 
and to carry on, in the United Kingdom or elsewhere, the busi- 
ness of general advertisers and contractors. "The first directors 
(to num ber not less than three nor more than five) are: F. Land, 
J. Barr, and D. Graham. Registered office: 112, Bath-street, 
Glasgow. 


CONTRACTS OPEN. 
HOME. 
‚ Grascow.— At the new Mitchell Library. —For supplying and 
fitting up the following lifta: (1) One electric passenger lift, 
(2) three electric book lifts, and (3) three handbook lifts, for the 
Corporation. Specifications and forms of tender obtainable at 
the office of Mr. W. B. Whitie, 219, St. Vincent-street. Sealed 
and endorsed. tenders must be sent to Mr. A. W. Myles, Town 
Clerk, City-chambers, Glasgow, by October 4. 
OVERSEAS. 

Brazit.—At the Municipal Works Offices, Corumba.— To 

execute and construct a central electric station. October 5. 


JastTRow.—Municipality.—Locomobile for electric service. 


—— — 


SOME CONTRACTS. 


CHATHAM.—The Paterson Engineering Co., Ltd., London, 
has received from the Admiralty a repeat order for oil eliminating 
plant, with quartz sand filter, for H.M. Dockyard at Chatham. 
together with steel-carrying structure and pipe work. The total 
capacity of the Paterson purifying plant at this station will now 
be 10,000 gallons per hour. 


TEWKESBURY.—The Premier Accumulator Co., Northampton. 
has recently completed the battery for the Tewkesbury 
Electricity Works, and is now executing the order for à 
lighting battery for the Chippenham Electricity Works, and 
also a lighting battery for the North-Eastern Railway. 


WrNNIPEG.—We note that the city of Winnipeg have awarded 
the contracts for electrical apparatus in connection with the 
power plant at Point du Bois, which shows a saving to the city 
of approximately $157,000 lower than the best tenders recom- 
mended in October, 1907. The total of the figures of contracts 
awarded is approximately $425,000, and the successful tenderers 
are as follows :—Turbines: Jens, Orten, Boving & Co., London, 
Eng., $97,150; includes $11,000 for erection. Generators and 
Exciters : Vickers, Sons & Maxim, Ltd., Sheffield, Eng., $93,080 ; 
this price includes erection. Transformers, Switching and Pro- 
tective Apparatus : Canadian Westinghouse Co., Ltd., Hamilton. 
Ont., $150,800 ; including spare parts. Light. Heat and Power 
System, Generating Station: Canadian General Electric Co., 
Toronto, Ont., $11.600. Travelling Cranes: Canadian Fairbanks 
Co., Ltd., Winnipeg, Man. (Niles-Bement-Pond Co), 814,900; 
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including estimated cost of erection. Auxiliary Apparatue— 
Canadian Apparatus: Canada Foundry Co., Ltd., Toronto, 
$27,520; Canadian Fairbanks Co., Ltd., Winnipeg, Man., 
$6,901 ; allowance for contingencies and spare parts, say, 
$23,049. 


BUSINESS NOTES. 


LIGHTING AND GENERAL —Home. 


AMBLE.—A poll has been taken on the lighting question. In 
favour of the electric scheme were 251 papers, and against 129, 
showing a majority in favour of 122. The Council have decided 
to obtain the report of an expert on electric lighting. 


BanRow.- The Council has decided to spend £108 10s. on the 


laying of пем mains in connection with the elecrticity under- 


taking. 

BaTH.— The Local Government Board has decided to comply 
with the application by the Council so far as it relates to the 
borrowing of £1,773 in respect of the expenditure on the electri- 
city undertaking up to March 31 last; £775 for new works at 
the generating station ; £4,000 on mains from April 1 last ; 
£1,500 on services from April 1 last ; £500 on transformers from 
April 1 last ; and £140 to defray expenditure already incurred 
on meters since April 1 last. The Board declined sanction in 
respect of the borrowing of £450 2s. Id. in respect of certain 
items, and deferred th eir decision on part of the application as 
regards £350 required for water softening plant, it being under- 
stood that before installing the latter plant the Council would 
try the effect of graphite paint in the boilers. 


BExuiLL.— The Local Government Board has complied with 
the Council's application for loan of £2,120 in respect of con- 
densing plant, cooling tower, for the electricity undertaking, etc., 
so far as it related to the borrowing of £1,990, to be repaid within 
21 years. The Council has decided to apply for sanction to a 
loan of £197 for small extensions carried out since the last public 
lighting application. 

BraDFORD.—To the City Council it was reported that the 
total income on the electricity account was £110,242, and the 
working expenses £52,131, making a trade profit of £58,111. 
Interest and sinking fund charges amounted to £55,964, leaving 
a net profit of £2,147. The unappropriated profit at the begin- 
ning of the year was £3,223, to which had been added the net 
profit of £2,147, making £5,370. Against this there had been 
charged £1,200, which had been allowed for rebate to tramways 
for electricity supplied for traction purposes. With regard to 
the tramways, the income from traffic revenue was £231,475, 
and from other sources £12,760, making a total income of 
£944,235. The working and management expenses were £170,196 
making a trade profit, exclusive of allowances for renewal of 
permanent way, of £74,039. The balance to credit of renewals 
fund at the beginning of the year was £52,229, and at the end 
of the year £41,461. Out of this sum the Council had voted 
£20,000 towards relief of the rates during the current year, 
leaving a balance to credit of £24.461. Mr. J. Lund attributed 
the deficit of £5 000 on the gas department to bad trade and the 
competition of electricity. 


BnriauToN.—The Town Council have urged upon the Shore- 
ham Harbour Trustees the need of immediate attention being 
given to the lock gates, 80 as to avoid possible danger to the 
Corporation's electricity undertaking. 

BuckrasTLEIGH.—At the Urban Council meeting the Clerk 
stated that he was informed that the Electric Light Co. had sold 
the undertaking. It was decided to ascertain if the owner will 
enter into a new lease with the Council for public lighting on a 
seven years term. 


Bury.—The Electricity Supply Committee was asked to 
undertake the wiring, etc., of the Town Hall and offices. An 
amendment in favour of giving outside electricians an oppor- 
tunity to tender for the work was negatived by the Council. 


 DaRLINGTON.—AÀt a meeting of the Darlington Tram and 
Light Railways Committee the report with respect to the electric 
lighting undertaking showed further progress. During August 
there were generated for lighting and power purposes 77,939 units, 
an increase of 5,997 upon the corresponding period last year, 
and equivalent to 8:4 %. The revenue from the trams for the 
four weeks ending August 28 was £770 2s. ld., compared with 
£817 18s. 5d. for the corresponding period last year, a decrease 
of £46 158. 8d. The number of passengers carried was 239,833, 
compared with 209,150, and the revenue per car mile 6:42d. 
against 6:83d. 


DUNDEE. —The damage caused by the recent fire in the electri- 
city station has been assessed at £1,588 168. lld., exclusive of 
the damage done to 23 transformers belonging to the British 
Thomson-Houston Co. The Electiicity Committee have agreed 
to sell four old boilers and two generating sets, which were 
scorched in the fire. The purchasers are Messrs. William Kerr 
& Co., Glasgow, whose offer of £550 was the highest received by 
the Committee.— At a meeting of the Electricity Committee of 
the Town Council a claim was intimated from Messrs. J. & A. D. 
Grimond, Ltd., Dundee, against the Corporation. The amount 


of damages claimed is approximately £2,200, and the ground of 
the claim is that the Corporation failed to implement a contract 
they entered into to supply the firm with electric power, and 
that the firm thus incurred damage by loss of production and 
disorganisation of plant. The Committee unanimously agreed to 
repudiate liability. 

FRINTON.— The Electrical Co., Ltd., has now finished the 
extensions to the Electric Light and Power Co.'s generating 
plant. The newly-installed generating set consists of a 150 kw. 
dynamo direct coupled to a vertical four-cylinder Hindley gas 
engine, and running at a speed of 450 r.p.m. The engine is 
fitted with forced lubrication, both low tension magneto and 
high tension accumulator ignition, and a gear pump for circula- 
ting the cooling water through the cylinder jackets and over 
a cooling tower. 


Созровт. — The Gosport and Alverstone Urban Council have 
approved of an agreement with the National Telephone Co. for 
laying underground cables in Elmhurst-road. 


HoksHAM.— The accounts of the Urban Council's: electric 
lighting undertaking for the year ended March 31 last show 
that the total revenue amounted to £4,019 Os. 7d., and the 
aggregate costs to £1,977 15s. 10d. The balance carried to net 
revenue account is £2,041 4s. 9d., of which £2,031 3s. is absorbed 
by interest and capital charges. The quantity of electricity 
supplied to private customers by meter appears at 130,823 
units, at charges varying from lid. to 7d. per unit, while the 
supply for public lighting totalled 77,790 units at 4d. per unit. 


Hove.—The directors of the Electric Lighting Co., Ltd., have 
declared an interim dividend on the ordinary shares of the 
company, at the rate of 8°, per annum for the half-year ended 
June 30 last, payable on October 15 next. 


Loch EE. A sub-committee has been appointed by the Dundee 
Electricity Committee to consider a proposal with a view to the 
improving of the electric lighting of Lochee. At present there 
is a generating plant at Lochee Baths which provides the current 
for the illuminating of the streets, and it is proposed that this 
should in future be done from the city mains. 


LowEsrorr.— The Electrical Engineer reported to the Town 
Council that there were connected to the mains 1,151 customers, 
representing 53,061 8-c.p. lamps. In consequence of the pressure 
of supply at the station, it was decided to provide another feeder 
at an estimated cost of £875. 


RosyTH.— Messrs. Easton. Gibb & Son, the Rosyth contractors’ 
have decided to erect a private central power station for the 
distribution of electric light and power throughout the entire 
works at the Naval Base, and the National Gas Engine Co., Ltd., 
have been given the order for the installation of four gas engines 
and suction gas plants, with a maximum output of 1,100 brake 
h.p. The engines are to run day and night continuously, supplying 
electric current at 500 to 550 volts to the various motors spread 
over this large area, the work to be done including quarrying, 
stone crushing, concrete mixing, the driving of m whine shop and 
sawm'lls, and pumping. "The suction gas plants are to use gas 
coke for fuel, costing about 10s. per ton, obtainable from the 
Edinburgh Gas Works, and it is estimated that electricity will be 
obtained at a total cost of 3s. 8d. per b.o.t. unit, including all 
standing and working charges. 


SHEFFIELD.— Тһе District Council have received a letter from 
the Local Government Board sanctioning the borrowing by the 
Council of £3,986 for electric light purposes. The Council had 
applied for £4,700, and the amount sanctioned was made up of 
the following amounts: £441 excess of expenditure, £1,645 
extension of generating station, £300 for public lighting, £1,300 
expenditure on mains, and £300 on services. The Clerk was 
directed to write to the Board for an explanation of the £271 
ls. 2d. for costs of the Provisional Order, referred to in the letter 
as deducted. 


SHOREDITCH.—For the year ended March 31 last the Borough 
Electricity Department made a gross profit of £21,335 4s. 8d., 
as against £19,547 17s. 6d. shown by the previous year’s accounts, 
and this improvement has been obtained in spite of a reduction 
in the total income of £644 3s. 2d. The smaller income is attri- 
buted chiefly to the reduction in the number of lighting units 
sold, through the increased use of metallic filament lamps by 
consumers in the borough. After meeting interest on loan 
capital £10,973 12s. 6d., and repaving capital to the extent of 
£5,951 19s. 4d., also paying bank interest, etc., the net profit on 
the year's working is £4,117 15s. 2d., which is used to wipe off 
the deficiency brought forward last year and the annual contri- 
bution to change of pressure account, leaving a small deficiency 
of £328 8s. The costs of working have been reduced under every 
head during the year. At the refuse destructor the total tonnage 
dealt with during the year was 41,369 tons, against 35,531 tons 
during the previous year, an increase of 5,838 tons. The borough 
refuse amounted to 28,905 tons, as compared with 20,434 in 
1907-8, the cost being £5,896 4s. 8d., including loan charges, as 
against £6,331 3s. 3d. 

SoutH SHIELDS.—The result of last year's working of the 


electricity undertaking must be considered aa very satisfactory 
considering trade depression and the effect of the advent of the 
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metallic filament lamp. In the 12th annual report. of the Elec- 
trical Engineer (Mr. J. H. Cathra) the capital expenditure at the 
year end appears at £182,268 5s. 5d., being an increase of 
£4.830 9s. 7d. The revenue for the year ended March 31 last was 
£25,559 6s. 6d.. as compared with £25,607 19s. 5d. of the previous 
year, a decrease of £48 12s. lld. The total costs chargeable 
against revenue for the year were £13,003 12s. 4d., against 
£13,537 14s. 10d., a decrease of £534 28. Gd. compared with the 
previous 12 months. The gross profits were £12,555 14s. 2d., 
against £12,070 4s. 7d., an increase of £485 9s. 7d. The amount 
required this year for interest and sinking fund was £11,371 lis., 
compared with £10,711 9s. 2d. The surplus, after meeting all 
charges, was £1,184 3s. 2d., which, together with the net profit 
of £25 from the quay, made a total of £1,209 3s. 2d., as against 
£1,402 128. 14. The total number of units sold was 3.127,039, 
being 172.019 more than the previous year, which was equivalent 
to 50%. The number of premises connected to the mains was 
1.366, compared with 1,313 12 months ago. 


Mr. Е. H. Tulloch, MI. Inst. C. E., conducted а Local Government 
Board inquiry at the Town Hall, South Shields, into an applica- 
tion by the Corporation to borrow the sum of £3,735 for the 
purposes of the Corporation electricity undertaking. It was 
explained that £2,600 of the amount was intended to be used for 
the duplication of power mains, in order to prevent any stoppage 
in the supply of current to docks, shipyards, and other industries, 
and £135 was to provide two 1,000 ampere traction feeder panels 
to the existing board. Of the amount asked for £1,000 was re- 
quired to connect up new consumers. 

The Finance Committee have decided to recommend the 
Council to reduce the salary of the Electrical Engineer from £650 
to £500. Other reductions are also suggested. 


St. Pancras.—The question as to the disposal of £7,126 17s. 2d. 
standing to the credit of the Borough Council Electricity net 
revenue account on March 31 last has been considered by the 
Finance Committee. Having regard to the increased demands 
which are again made in respect of the ensuing half-year by the 
central authorities, and to the heavy extra expenditure for 
repaving work which the Borough has been put to in connec- 
tion with the reconstruction of tramways, they came to the 
conclusion that the whole of the sum available from the electricity 
profits should be allotted to the relief of rates. The revenue 
from the Electricity undertaking for the half-year ending 
March 31 next is estimated at £46,100, and the expenditure 
£37,714, as compared with £48,170 and £36,700 for the 
corresponding period of the previous year. The cost of public 
lighting is placed at £13,327 (against £14,320), of which £7,800 
is for electric current and £1,982 for carbons, trimmings and 
repairs to arc lamps. г 


Swinpon.—During the quarter ended August 15 last the 
supply for lighting and power purposes amounted to 86,134 unita, 
as compared with 87,913 for the corresponding period of last 
year. The figures in respect of traction were 72,976 against 
78,756 units. The number of customers connected to date 
appears at 771 against 693. 


West Ham.—The annual accounts of the Electricity Depart- 
ment show a credit balance of £3,854 on the year's working. 
The Consulting Electrical Engineer (Mr. A. H. Seabrook) reports 
that the improvement as compared with last year is £8,522, 
mainly due to the increased power business of four million to 
eight million units, and to the fact that the sales department 
has had a complete year under proper organization, with 
successful results. The reorganization of the generating station 
has been completed, and the best illustration of its improved 
efficiency is the fact that five and a half million units more 
have been generated than for the previous year, at an additional 
cost of only £700. Another important factor in the difference 
in the year's results has been that of capital charges. For the 
two previous years they have been laying the foundation of a 
big power business, involving heavy capital expenditure in 
generating plant and extensions to mains. The total expendi- 
ture amounted to £39,123, as compared with £39,326 for the 
previous year, and at the same time over four million units more 
have been sold. 


LIGHTING AND GENERAL— Overseas. 


BRITISH CoLUMBIA.— Approval has been given to the by-law 
ratifying the agreement with the British Columbia Electric 
Railway Co., under which the city of Victoria agrees not to enter 
the power business without first offering to buy the company's 
plant, has been carried. The company in return agrees to spend 
$1,500,000 in installing a power plant at Cordar River. 

BuENos AYRES.—A measure has been passed by the Chamber 
sanctioning the construction of an underground electric railway 
from east to west across the city. 


CoREA.— The authorities have decided to construct new tele- 
phone lines in Corea to the length of 500 miles, at a cost of 
70,000 yen (about £7,150). 

JOHANNESBURG.— l he annual accounts of the Electricity 
Supply Department show a surplus of £52,000. "The cost of 
generation has been decreased from 1:074. to ‘677d. per unit. 


Extra plant is to be installed to meet the increasing demand for 
current. The working of the tramways resulted in a profit of 
£44,100. It is proposed to spend £67,000 on power station 
improvements and £60,000 on extensions to the tramway route. 


Panis.— The Compagnie Générale Electrique have received 
sanction to experiment on the canal from the Marne to the Rhine 
with a new system of vessel propulsion on a principle similar to 
that of the funicular railways. 

Toronto (Ontario). —(Good progress is being recorded in con- 
nection with the establishment of the city's new electrical distri- 
bution plant for which Golden & Lansing. of Troy. N.J., secured 
the contract. The laying of conduits is to cost $65.800. Rapid 
progress is being made by the McGuigan Construction Co. with 
the work of erecting the steel towers for the high pressure power 
transmission line. between Glánford and Ancaster townships, 
where a line of steel towers five miles long greets the eye. So far 
85 towers have been put in place and the work is proceeding at 
the rate of eight towers per day. The completed system will 
involve the longest transmission line in the world. With branches 
it will be 297 miles in length, and will carry a current of 110.000 
volts. 


TRACTION—Home. 


CARDIFF.— The traffic receipts for the city electric tramways 
for the vear ended March ЗІ last amounted to £110,480 10s. 5d.. 
as against £109,979 10s. 7d. for the previous year, an increase 
of £509 19s. 10d. The revenue derived from advertising on cars 
during the year was £1,094 15s. 10d. The energy supplied to 
the electric lighting account represents a revenue of £12.120 7s.1d. 
as against £11,951 10s. IId. for the previous year, an increase of 
£168 16s. 2d., the total income being £123,851 1s. 10d.. or £349 65. 
in excess of the year ended March 31, 1908. The net revenue 
surplus for the past year appears at £5,954 11s. 114., a decrease 
of £2,853 1s. Id. as compared with the previous year. 


TAUNTON.—The Rowbarton extension of the trams has been 
opened. 


TRACTION—Overseas. 


IrArv.— The terms have been published of a contract granting 
to the Nocietá Elettrica Comense “ A Volta a concession for 
the construction and working of an electric tramway from 
Camerlata to Appiano and Mozzate. The concession is for sixty 
vears, and will carry with it, for a period of fifty vears from the 
date of the opening of the line, a state subsidy of 1,400 lire 
(£56) per kilometre yearly. 

MoNTEvIDEO.—The Commercial Tramway Co. of Montevideo 
intends increasing the output of its power house by the addition 
of a new unit of 1,500 kw. 


Sralx.— The Compania del Tranvia Urbano, Bilbao, have been 
authorised to convert their present horse tramways into clectric 
tramways, and to widen the gauge of certain lines. The Com- 
pania Vizeaina de Electricidad have applied to the Dirección 
General de Obras Püblicas, Madrid, for a concession for the con- 
struction and working of an electric tramway from a point called 
Avanzada to Algorta. 

SwITZERLAND.—4AÀ decree has been issued granting to the 
Compagnie du Chemin de Fer du Birsigtal, of Bale, a concession 
for the construction and working of a metre gauge, single track. 
electric railway from Bale to Rodersdorf vid Flühen. The line 
must. be completed within 12 months from the date of the com- 
mencement of the work. 

VENEZUELA.— The Gaceta Oficial of August 10 publishes а 
resolution authorising the Compania Anónima Tranv ías Eléctricos 
de Caracas to extend their tramway system from Palo Grande 
to the Nuevo Matadero. 


PERSONAL. 


Mr. E. J. Cochrane, of Ballarat, has been appointed by the 
Sydney City Council, Chief Assistant Electrical Engineer. 

The Council of the Institute of Marine Engineers have decided 
to award Mr. Wm. Р. Durtnall, M. I. Mar. E., M. I. Auto. E., the 
Denny Gold Medal, for his paper on The Generation and 
Electrical Transmission of Power for Main Marine Propulsion 
and Speed Regulation,“ read at the Franco- British Exhibition 
on July 18. 1908, which was considered to be the best of the 
papers submitted in competition for the medal during the 
Session 1908-1909. 

Mr. B. G. Nicholl, electrical engineer, formerly with Messrs. 
Siemens Bros. Dynamo Works, ів in charge of J. W. Glover's 
gold recovery plant at Christmastown, in the Chiltern district. 
Vie. 

Mr. E. G. Fleming, representative of Messrs. Siemens Bros- 
in Australasia, has been transferred to India. Mr. W. M. Arnot. 
formerly engineer for the Allegemeine Electric Co. in Melbourne. 
has been appointed to succeed Mr. Fleming. Mr. Arnot is a 
brother of Mr. A. J. Arnot, Australasian manager for Messrs. 
Babcock & Wilcox. 


— co—O ee — 


THE ELECTRICAL 


We hear that Mr. William Buchanan, B.Sc., Assoc.R.C.S., 
Whitworth Scholar. M. I. E. E., has been appointed lecturer on 
electro-technics and the design of electrical machinery to Fara- 
day House, London. Mr. Buchanan had a most distinguished 
career at the Roval College of Science, London, and afterwards 
at Glasgow University, where he was Thomson Experimental 
Scholar“ in Lord Kelvin'slaboratory. He has been for 15 years 
with the Electric Construction. Co., Wolverhampton, first as 
designer of alternating current machines, and subsequently as 
‘chief engineer. 

Mr. W. Western, Chairman of the River Plate Electricity Co. 
and Rosario Electric Co., is at present in that country visiting 
the various interests he represents. 


During the absence of Mr. J. Hampden Wall, General Manager 
of the Port and City of Buenos Aires Tramway Co., the manage- 
ment wil be in the hands of the local Director, Mr. F. H. 
Chevallier Boutell. 


Mr. €. E. Smith, of the Rosario Electrie Co., has left for a 
short holiday in England. 


The Council of the Association of Engineers-in-Charge have 
unanimously elected Mr. Henry Adams, M. Inst. C. E., M. I. Mech. E., 
etc., as their President, in succession to Mr. James Swinburne. 
F.R.S., M.Inst.C.E. Ап attractive programme has been drawn 
up for the new Session, including some good papers and several 
social functions. Among the members of the Association Mr. 
Adams is one of the oldest of the Engineers-in-Charge, having so 
far back as 1865 been in responsible charge in the outdoor 
department of Sir W. G. Armstrong & Co., of Elswick Works. 


BOOK REVIEWS. 


“ Continuous Current Dynamos and Motors and their Control." 
Ву W. R. Kelsey, B.Sc., A. M. I. E. E. 2nd edition. London: 
Technical Publishing Co., Ltd. Price, 78. 6d. net. 

This second edition is practically a new book, for although it 
retains its old form and certain sections, for the rest it has been 
almost entirely re-written. It is thus quite up to date. Although 
largely intended for students, the book appeals to a wider circle, 
for apart from the descriptions, which are very well done, the 
author is often suggestive. The last chapter, dealing mainly with 
testing, is admirable, containing many hints likely to be of 
use even to trained men. The numerous illustrations and 
diagrams are excellent. 


"The Apprentices’ Course of Experimental Physics and 
Mechanics." By J. L. Maxim, B.Sc. (Vict.), and G. S. (Lond.) 
London: Longmans, Green & Co. Price, 1s. 6d. 

Mr. Maxim, owing to his experience in the educational world, 
is well equipped to compile a little book of this kind, which is a 
useful guide designed to meet the needs of studente and teachers 
interested in the examinations connected with technical insti- 
tutes, secondary schools, and the Board of Education. The author 
first gives some practical instructions to students. Next section 1 
comprises ten lessons on the measurement of length, area and 
volume. Section 2, ten lessons on the measurement of density 
and relative density. Section 3, eleven lessons on the measure- 
ment of forces and of gaseous pressures. Section 4, seven lessons 
on the methods of measuring temperature and heat. Each 
section is followed by a test paper examination. The appendix 
contains tables of useful numbers and formula, which is a 
valuable feature of the book. The text is illustrated by a number 
of diagrams. It should be understood that this is more a cram- 
ming book than one for imparting knowledge, or teaching how 
to gain knowledge. But for those whose immediate concern i8 
the wriggling through barriers erected by examiners, the book 
will serve its purpose well. 


* Proceedings of the Incorporated Municipal Eleetrical 
Association, 1909.” (London: Wyman & Sons, Ltd., Fetter 
Lane, E.C., and Reading.) Price 5s. The volume contains a 
full report of the Presidential Address by Mr. S. L. Pearce (Chief 
Electrical Engineer, Manchester) at the 14th annual convention 
at Manchester, together with the papers on Cheap Units," by 
Councillor A. Sinclair (Swansea) ; " The Influence of Metallic 
Filament-Lamps on the Electrical Industry and on Street 
Lighting," by Mr. E. E. Hoadley (Chief Electrical Engineer, 
Maidstone) ; Modern Cable Systems," by Mr. E. M. Hollings- 
worth (Chief Electrical Engineer, St. Helen's, Lancs.) ; Steam 
Turbines from the user's point of view," by Mr. A. S. Blackman 
(Chief Electrical Engineer, Sunderland) ; and ** Notes on Con- 
densing and Water-cooling Plants ” (Travelling Studentship 
Prize paper, 1909), by Mr. E. Lunn (Assistant Electrical Engineer, 
Huddersfield). Summarised reports are given, and the discus- 
‘sions, in addition to details of the annual meeting, the Council's 
report and balance-sheet, Mr. E. Lunn's Travelling Studentship 
Report, a list of members, etc. 


NEW CATALOGUES. 


Messrs. Bruce Peebles & Co., Ltd., have brought out a pamphlet 
dealing with their eontinuous current, self-contained d ynamos 
and motors, which are manufactured in all standard sizes and 
types conforming to the Home Office and fire insurance rules. 
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The pamphlet gives very fully the approximate dimensions of 
all the machines listed, as well as complete details of technical 
data for protected, semi-enclosed, and totally-enclosed machines. 


The Electric and Ordnance Accessories Co., Ltd. (V. S. & M., 
Ltd.), have sent us a catalogue of the new Timken ” Patent 
Roller Bearing, of which they have the sole manufacturing and 
selling rights for the United Kingdom, and all Europe, and 
throughout the British Colonics and Possessions (except Canada). 
The firm advise us that they are immediately starting to make 
these bearings in their extensive Works at Aston, Birmingham. 


We have received from Messrs. Smithson, Sharpe & Co., 
Hulme, Manchester, a new illustrated list of Manchester Arc 
Lamps and Accessories. Quotations are given for vertical 
ditferential arc lamps, inverted differential arc lamps, alternating 
arc lamp transformers, choking coils for alternating are lamps, 
vertical single-enclosure are lamps, twin carbon arc lamps, ete, 


EDUCATIONAL. 


CITY AND GUILDS OF LONDON INSTITUTE. 


Mr. T. Mather, F.R.S., has been appointed by the Executive 
Committee of the City and Guilds of London Institute Professor 
of Electrical Enginecring at the City and Guilds Central Technical 
College in succession to Professor Ayrton. Professor Mather was 
Professor Ayrton's chief assistant for many years, and was 
appointed Acting Professor during last session, ` 


GLASGOW UNIVERSITY. 


At the University of Glasgow the session commences on 
October 11 and extends to March 17 next. Courses are given in 
electrical engineering, the lecturer on this subject being Mr. John 
S. Nicholson, B.Sc., Whit.Sch., A. M. I. E. E. 


HANLEY. 


In connection with the evening classes at the Hanley Municipal 
Secondary School, Mr. C. H. Yeaman (Borough Electrical 
Engineer) is giving a course of lectures on “ Electrical Engineer- 
ing" on Fridays, commencing this evening. The course is 
intended to prepare for the examination in the elementary 
grade, and opportunity will be given to the students for labora- 
tory work in connection with the various subjecta. 


KING'S COLLEGE, LONDON. 


The course for Electrical Engineering at King's College, 
London (University of London), for the session 1909-10 opens 
on October 6. Evening classes will also be held for mechanical 
and electrical engineering. 


LEEDS UNIVERSITY. 


The next session at the University of Leeds begins on October 
5, and the entrance examination is arranged for the same day. 
There is a department for electrical engineering, and the building 
is specially equipped for systematic instruction. 


NEWCASTLE-UPON-TY NE. 


Armstrong College, Newcastle-upon-Tyne, Calendar, 1909-10. 
Published by Andrew Reid & Co., Ltd., London and Newcastle, 
at Is. The volume contains exhaustive particulars of the 
syllabus, as well as lists of the Governors and Council, the Board 
and Professors, Professors and Lecturers, the College Regula- 
tions, Scholarships, prizes, etc. The course for the degree of 
B.Sc. in Electrical Engineering extends over three years. There 
will be two courses of lectures throughout the session, one 
suitable for second year students who have attended the Junior 
Physics Course ; the other more advanced and required for the 
third year of the Degree Course in Electrical Engineering. At 
the evening classes there will be an advanced course in Electricity 
and Magnetism, also for wireless telegraphy and electrical engi- 
neering (senior and junior sections). The Armstrong Electrical 
Laboratory is fitted up to enable students to go through full 
courses in electrical measurements, etc. The antenna supported 
from the College Towers is connected to a room in the Physical 
Department in which apparatus is provided for the sending and 
receiving of messages by radiotelegraphy. 


— — — 


CHANGE OF ADDRESS. 


We are requested to notify that the Electrical League has 
changed its address to Bank Buildings, Kingsway, London, W.C. 
Mr. В. Borlase Matthews is hon. sec. to the Provisional Com- 
mittee. 

The Railway Passengers Assurance Co., originally established 
in Old Broad-street in 1849, but which has been housed at 64, 
Cornhill, for the past half-century, has determined to rebuild its 
premises, which will in future comprise 61, 62, 63 and 64, Corn- 
hill, 124 and 126, Bishopsgate-strect, and 1, White Lion-court. 
During the rebuilding the Company's address will be ЗІ, Cornhill, 
E.C. 
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PATENTS. 


Wireless Electric Signalling Devices for Indicating the Relative 
Positlons of Ships. 


2845.—1909. A. DEGENER-BON1ING, Hanover. This invention 
relates to devices for indicating the positions of ships 
approaching each other. Fig. 1 is an elevation, Fig. 2 a plan, 
and Fig. 3 shows two ships approaching each other and 
equipped with the signalling device. A number of receiving 
aerials b with bent ends as shown on the drawing is arranged 
in a cricle on a plate a, in the centre of which is a trans- 
mitting aerial which has also a bent end and is continually 
revolved by a clockwork mechanism. The aerials are con- 


Fic. 1. 


FId. 2. 


structed as directive, so that they are only capable of receiv- 
ing waves arriving from a certain direction. Each aerial b 
is connected with a signalling device d, which indicates if a 
current passes through the aerial. This, for instance, may 
be in the form of a flap which falls down when the circuit is 
closed. If two ships. provided with the device described 
above approach each other electric waves are sent from the 


Fic. 3. 


transmitter c of one ship to the receiver of the other ship ; 
for instance, in the direction of a line from e to f, which 
connects two serials gg. If the point of the transmitter of 
one ship adjusts itself in this direction, the aerial of the 
other ship pointing in the same direction will receive the 
current and actuate its signalling device, thus indicating in 
which direction one ship lies relatively to the other. 


Electric Ignition for Internal Combustion Engines. 
26894.—1908. A. W. BIRD, Birmingham. This includes improved 
means to adjust the time of the ignition to suit the speed of 
the engine and to enable multi-cylinder engines to be auto- 
matically started. Figs. 1 and 2 are sectional side and end 
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FIG. 1. 


elevations illustrating the application of this invention to a 
magneto ignition device. A driven sun pinion a is secured 


to one end of the spindle b of the armature с, and on the 
adjacent end of a coaxial driving spindle d is secured a 
driving sun pinion e, both pinions being of the bevel type. 
Gearing with the same pinion is a planet pinion f, whose 
axis is at right angles to the axis of the sun pinions. The 
planet pinion carrier g comprises a cylindrical drum mounted 
in a cylindrical part h between the bearings of the sun pinion 
spindles. To a projecting extremity of the planet pinion 
spindle or to any convenient portion of the drum, means 
such as a lever + is connected to impart an angular move- 
ment to the planet pinion with respect to the axis of the 
mecanhism, these means being adapted for operation through 
linkage or a flexible cable either from the dashboard of the 
vehicle or the ordinary steering wheel. Normally, the planet 
pinion serves only as an idle pinion to transmit motion from 
the driving to the driven sun pinion. But to advance or 
retard the spark an appropriate angular movement is given 
to the planet pin carrier, and the instant at which the 
sparking is produced in the engine cylinder is correspondingly 
altered. With this arrangement no adjustment of the 
ordinary contact breaker is required, and the sparking is 


always produced when the armature is in the position to 
generate maximum current. From the foregoing it will be 
seen that by actuating the planet pinion carrier motion can 
be given to the armature when the driving pinion is 
stationary. Consequently, to start a multi-cylinder engine 
having one of its cylinders charged it is simply necessary to 
actuate the pinion carrier. In order that a rapid movement 
of the armature may be obtained, the movement in one 
direction may be effected by the ordinary adjusting 
mechanism above referred to, and the reverse movement 
effected instantaneously by means of a spring, suitable pro- 
vision being made for the temporary disconnection of the 
carrier from its ordinary actuating mechanism. It is found. 
however, that a rapid to and fro movement of the lever 
through the medium of the ordinary actuating mechanism is 
sufficient to produce a spark, and the provision for spring 
actuation of the armature can usually be dispensed with. 


Electroliers. 


19183.—1908. R. S. Woops, Chorlton-on-Medlock, Manchester. 


Electroliers hanging from a ceiling in a dining-room are 
provided with shades over the bracket arms to which the 
electric lamps are attached, so that the light is directed 
principally on to the table. In drawing-rooms where the 
light is required to illuminate the whole of the room, these 
shades are not required. It has been necessary to have two 
forms of electroliers, one for the dining-room and one of 
different construction for the drawing-room ; this invention 
enables an electrolier to be applicable for either a dining- 
room or a drawing-room, so that the light may either be 
directed principally to the part of the room directly under 
the electrolier, or may be diffused over the whole area of the 
room. Fig. l is a side view and Fig. 2 a plan of an electrolier ; 
in these views the brackets are shown inside the ring of the 
electrolier ; Figs. 3 and 4 are side and front views of the 
bracket to which the globes are attached shown in the same 
position, but drawn to an enlarged scale; Fig. 5 is a side 
view of part of an electrolier as in Fig. 1, showing the 
brackets to which the-globes are attached projecting on the 
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outside of the ring of the electrolier, and Figs. 6 and 7 are 
respectively side and front views of the bracket as in Figs. 
3 and 4, and drawn to an enlarged scale projecting outwardly 
from the ring of the electrolier. A ring a is suspended in a 
horizontal position to the ordinary mechanism for raising 
and lowering the lights. The lamp brackets 6 are hinged to 
this ring in such a manner that they may either project 
inwardly from the ring as in Figs. 1 and 2, or lie horizontally 
in the same position outside the ring as in Fig. 5. The 
bracket b is hinged so that it may be placed either on the 
inside as shown in Fig. 1, or on the outside as shown in Fig. 


5, and is formed so as to permit of partial rotation, and when 
turned over lies either within or on the outside of the ring a, 
the lamp c being dependent from it. The electric wires d are 
brought down from the ceiling and enter the brackets b at 
the base following the positions of the brackets. By these 
means the light may be diffused over a large area or re- 
stricted to a particular part of the room. 


Controlling Electric Motors. 


759.—1909. Н. E. Dey, Jersey City, U.S.A. This is an improve- 


ment in the type of apparatus in which the speed of the load 
is controlled by a differential effect on two motors. The 
apparatus comprises à dynamo electric machine with one 
stationary and one rotary element, a second dynamo electric 
machine, both elements of which are rotary, and one of 
which elements is mechanically connected to the rotary 
element of the first dynamo electric machine, and a primary 
resistance whereby the relative strength of the field magnet 
of such machines is varied and controlled. The apparatus 
has & counter resistance operated by the load, 


Retarding Mechanism for Electric Motor Starting Switches. 


4317.—1909. SIEMENS Bros., & B. J. Payne, Stafford. The 


mechanism comprises a spring controlled disc rotatably 
mounted on a pivot attached to a moving lever on the 
apparatus. The disc has a slot in its periphery which engages 
consecutively with a series of pins whereby in the case of too 
rapid operation an unslotted part of the disc periphery 
engages iteelf with one of the pins and thereby throws the 
lever out of action until pressure has been relieved. 


Electric Wire Supports. 


7610.—1909. C. C. Govrp, Philadelphia. The support comprises 


a post secured to a standard. A collar is connected to the 
inner side of the post and is open at its outer end. A sleeve 
consisting of & coil of resilient material encircles the post, 
and at its inner end enters the collar. The wire is pressed 
between the convolutions of the sleeve and wrapped around 
the poet, whereby the convolutions are expanded and the 
inner end of the sleeve is forced against the wall of the collar 
so that the sleeve and wire are held tightly. 


P 


Electric Ignition Device. 


17159.—1908. А. J. Postans, Brentford. Опе of the features 


of the invention is the arrangement of a cup-shaped member 
of large internal diameter attached to the armature of an 
electromagnet, and into which the rocking electrode projects, 
so that on the electromagnet being energised the side walls 
of the cup-shaped member engage the electrode and rock it. 
The size of the cup-shaped member is such that lost motion 
is introduced for the purpose of allowing the electromagnet 
to become strongly energised before separating the 
electrodes. 


FIC .3 


Manufacture of Flat Incandescent Filaments for Metallic Filament 


Electric Lamps. 


28554.—1908. W. SCHAFFER, Berlin. The'threads are produced 


from a plastic mass, which loses its plasticity on drying. 
The newly-moulded round filament is pressed flat, whereby 
its length is increased, and at the same time is given an 
approximately rectangular cross section. 


Regulators for Electric Circuits. 


4882.—1909. GENERAL ELECTRIC Co., Schenectady, U.S.A. The 


regulator has a resistance which may be intermittently con- 
nected in the circuit. A protective device for the regulator 
operates automatically upon the occurrence of a break in 
the resistance. 


Alternating Electric Current Machines. 


6103.—1909. R. Moser, Charlottenburg. This is an improved 


arrangement for automatically regulating the tension of 
synchronous rotary current machines under any displace- 
ment of phase by means of rotary field excitation and com- 
mutator. According to the invention, the compounding 
ampere turns are produced in the rotor by the stator current, 
and the exciting ampere turns by a rotary current exciting 
machine positively coupled to the main machine. The rotors 
have but one winding wherein the exciting machine works 
with a straight line characteristic tension. curve, and is 
connected up in parallel or in series with a compounding 
transformer and the rotor winding of the machine. 
Starting Switches for Electric Motors. 


18965.—1908. E. GARSIDE, London. The switch arm is provided 


with a detent which is pivoted to a fixed support and engages 
the contact brush carrier so as to hold it stationary during 
the major portion of the movement of the switch arm. 


During the closing movement the switch arm reinforces the 


spring against the resistance of the Stationary contact brush 
carrier. As the switch arm reaches the end of its travel. and 
just before the main switch is closed, the detent is tripped 
by the switch arm and the carrier with the brush contact 
follows the spring compressing device and moves over the 
resistance contacta, cutting out the reeistance in its travel, 
its movement being controlled by a dash-pot arrangement 
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Protective Device for Electrical Installatlon. 

17890.— 1908. British Тномвох Houston Co., & E. B. Web- 
MORE, Rugby The device comprises a contact which 
assumes detinite positions for different current values in the 
circuit with respect to a second contact which approaches 
the first at a predetermined rate on the occurrence of 
abnormal conditions. These contacts co-operate to engergise 
or de-energise the tripping circuit of à circuit breaking 
device 

Electric Apparatus for the Synchronous Working of a Cinemato- 

graph with one or more Gramophones. 

10396.—1908. Dr. PIERIXAI. Коте. The synchronous movement 
of the cinematograph and the gramophones is obtained by 
means of an automatically and continuous working electro 
magnetic brake. This brake consists of a rotary part fitted 
to the shaft of the talking machine and of a fixed ring fitted 
with electrical current from an independent source through 
three or more separate windings connected up to the cor- 

responding sections of a distributor mounted on or positively 
geared to the obturating shaft of the cinematograph. The 
brake serves to check the acceleration of the movement of 
the talking machines on that of the cinematograph. 
Electrolytic Meters. 

&65.—1908. W. B. ТнокрЕ, Balham. The movable piston 
between the electrolytic cell at one end of the tube and the 
opposite end is caused to make a gas-tight connection with 
the inner surface of the tube so as to prevent creeping of gas 
or electrolyte from one end portion of the tube to the other. 
The movable piston is formed by mercury and the gas-tight 
connection with the inner surface of the tube is caused by 
rings of platinum fused into the tube and with which the 
mercury is constantly in contact. 


Signalling System. 

21766.—1908. GENERAL ErEcTRIC Co., Schenectady, U.S.A. 
This is an improvement in the block signalling system, and 
consists in the provision of a magnet which co-operates with 
the relays and renders the relay responsive to current from 
the source at the entrance to a block ineffective to operate 
the signal on the approach of a train until the train reaches 
a fixed point on the track. 


Electric Conductors. 

17283.—1908. R. H. Gray. London, E.C. This is an improve- 
ment in the type of conductors which consist of two or more 
wires or other elements of different metals. According to 
the invention the various wires have all their surfaces of the 
same metal surrounded by an outer sheath composed of wire 
of another metal. The various elements of the sheath have 
previously had deposited on them an outer coating of metal, 
which deposited metal is the same as that on the outside 
surface of the central core with which it is in mechanical 
contact. The object of the surface coating of each element 
is to minimise the possibility of one or more of the metals 
forming the elements of the compound conductor becoming 
corroded owing to the existence of moisture between the 
different elements.. 

Electrical Switches. 

17315.—1908. H. W. Cox, Nottingham. The main part of the 
switch is comprised of two frames, that is. a lower fixed 
frame secured to the base of the casing provided with fixed 
contacts, to which the leads are connected, and an upper 
movable frame provided with moving contacts corresponding 
to and adapted to engage with the fixed contacts. The con- 
tacts on each frame are arranged in pairs. The upper frame 
is connected to the lower frame by means of arms. One of 
the arms is connected to a lever whereby the upper frame 
can be raised or lowered. In rising and falling the upper 
frame always remains parallel to the lower frame, and the 
whole of the contacts thus make and break rimultancously. 


Protective Devices for Alternating Current Systems. 

3. British Тномѕох Houston Co., & E. B. WED- 
MORE, Rugby. The invention consists mainly in the utilisa- 
tion of the change in direction of currents in two parts of a 
system on the occurrence of a fault to cause movement in a 
reactive relay, having a pair of windings, each of which is 
excited by a series transformer. 


Composition for Use in Electrical Resistances. 

17340.—1908. W. A. PuiLiars & F. R. Bacon, St. Louis. The 
composition is made up of a mixture of fireclay blended 
with Portland cement and baked, and a metallic element. 
The fireclay is impregnated with the metallic element. The 
two elements combined have a neutralising effect with 
respect to one another so far as the degree of electrical 
resistance is concerned. 


Electric Heating Apparatus. 

17687.—1908. R. G. PHrysty, Ontario. The apparatus com- 
prises an outer thin metal shell on one surface of which a 
housing rests to contain the ends of the heat-producing 
cores. A shield encloses a space in which are the ends of 
terminals for electric conductors. A substanee which is a 
non-conductor of heat is arranged within the shell and covers 
the housing and shield. The heat is confined to one surface 
of the appatatus. 


Commercial and Industrial. — 


Name paid 


t 


Alliance Electrical Co., 5 p.c. Cum. Pref., Nos. 1-70,000 
— — Ord 125.000 ее аана аа Ie bee |I Roe wy OAS 
Aron klectr'ty Meter, 6 p.c. Cum. Pref. Sh's, 1-125,000 
—-— Ordinary, Nos. 1-125,000 .................... г 
British Aluminium Co., Ordinary, 1-40,000 ....... s 
— — 7 p.c. Cum. Pref., 1-40, ooooor;tr· è 
—— A ” 6 p.e. Cum. Pref., 1-20,000 ............... 
—— 4 p.c. Funding Certiticates, 1-20,000 ,........... 
—— 5 p.c. Ist Mort. Deb. Stock, F 
5} p.c. Loch Leven Deb. (Reg. ), Red., 1-3,000 . 
British Insulated and Helsby Cables, Ord. 1 100, 000 
6 p.c. Cum. Pref., 1-100%6000b0i· ; 
44 p.c. Mortgage Debentures .................. 100 
British Thomson-Houston Co., 4j p.c. Ist Mort. Deb. 
Stock, Rede uoo ssh yd 100 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 
a,,, 
p. c. Mortgage Debenture Stocckõkn˖n˖nmnmnmnmn 100 
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Brush Electrical р ngineering, Ordinary, Nos. 1-105,731 2 is 
2 


—— Non. Cum., 6 p.e., Pref. ................5..3. 


—— 4 p.c. Ist Debenture UK . 100 ME 
——- 4} p.c. 2nd Debenture Stocfkg dd 100 .. 
Callender's Cable, Debentures ...................... 100 .. 
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Consolidated Electrical Co., Ordinary, 1-110,000 ...... 
Crompton and Co., Nos. 1-85,000.................... 
5 p.c. Ist Mort. Reg. Debs., Nos. 1-900 of £100, 


and 901-11,100o0f £50, Red = 


Dick, Kerr, and Co., Ordinary, 1,260,000 ............ 


1 se 
—— 6 p.c. Cum. Pref., 1-305, 00ᷓo0uuuunrk S XR 1 


4jp.c. De shenture Stock. 100 
Edison and Swan United, A Shares, 1-99, 261 edie era 3 
“A” Shares, 01-017,139 .... 5 


—— 4 p.c. Deb. Stock, Redql . 100 .. 
5p.e. Hebenture2SSs 100 .. 


Electric Construction, Nos. 110 112,100 ............. 


4 p.c. Регр. lat Mort. Deb UU Ul 100 


Ferranti, Limited, 5 p.c. Ist Mort. Deb. Stock, Red. ... 100 .. 

General Electric Company (1900) 5 p.c. Cum. Pref. .... 10 .. 

i p.c. Ist Mort. Deb. Stock ............ — Á— ДОО тех 
5 


W. T. Heuley's Telegraph W SEN онша аса shes а а 
— 4} p.c. Preference ...... ree eee ee ee ee 5 
Al p.c Debentures 425.3: oa Shwe ee Wee oes Se 100 


India E Gutta Percha, and Telegraph Works. 10 .. 
——— 4 p.c. Debentures ............................ 100 .. 


National ене Construction Co., 1-170,000 ........ 1 


Telegraph Construction and Maintenance OON ООО DE aes 
ре: Fs EX лен dees ТОО се 
White, J. G., and Co., 6 p.c. Cum. Pref., 1-15,000 vice, UL 


Electric Lighting and Supply.— 
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QO J wee 


Ls ^ 
, 4 ry 
© 71205 GW ik mesma 


Ф ite 


. „ 89-94 


3/16-7/16 
38-42 


7 16-17. » 


- 5$-^: 
ss 106-103 
141-154 
100-102 
344-36 
1002-102} 
10-11 


Amount 
Name. a a price. 
Adelaide Electric Supply Co., 6 p.c. Cum. Pref., 1-10,000 5 .. 5-51 
Bournemouth and Poole, Ordinar . . 10 .. 94-10 

44 p.c. Cuin. Pref., 7,501-15,000................ 10 .. 94-10 
—— 6 p.c. Cum. Second Pref., 15,001-22,500 eis xus 10 .. 10-104 

43 p.c. Debenture Stock, Red............... eee. 100 .. 100-101 
Bromley (Kent) Electric Light and Power Co. D vs 41-411 

44 p.c. 186 Debenture Stock, Red. .............. 100 .. 93-96 
Brompton and Kensington, Ordinary zz 5 71-7à 

Dr,, BOR e ааа 5 734-8 
Calcutta Electric Supply Corp., Ord., Nos. 1-100,000 .. 5. 63-5} 
Cambridge Electric Supply Company, £10 Ord. ....... РЕ 123-133 
Canadian General Electric Co., Common Shares ....... $100 .. 122-127 

7 p.c. Cum. Pref. SUCK. oes ae owas 3c ORE $100 .. | 120-122 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 . 97-100 
Charing Cross, West End, & City Electric Supply, Ord., 

I-BU.000. 253 pu e RR ech hi Seto SS hd Rite i Eur UR bie eee ae R2 '6 
—— — 4} p.c. Cum.. Pref., 1-80,000................... Ds 44-5 
— 4 p.c. Debenture Stock, JF 100 .. 96-99 

“City Undertaking,” 41 p.c. Cum. Pref., 1-80,000. 8 3i-41 
Chelsea Electricity 5прру.......................... 5 34 4 

44 p.c. Debentures ...... FCC 100 .. 100-103 xd 
City of London, Ordinary ..... 7 10 .. 104 
—— 6 p.c. Cumulative Pref........ — — ieu eee 10 .. 113-123 
——— 5 p.c. Debenture Stock .......... VOR E Bee uc grad 100 .. 121-124 

4} pie. 2nd Deb. Stk; Red..d&æ.ñ 100 .. 100-103 
Cordoba Light and Power Co., 1st Mt. Stl. 5 p.c. Bds., 

Red. Lp f 100 90-92 
County of Durham Electrical Power Distribution Co., 

Ordinary, 10,001-50 000 orines ee BSS: vo wR Se RO mx oe 14-2 

5 p.c. Preference, 1- 50, GW A SO RE D. us 3-3 
County of London E lec. Supply, Ordinary .......... „ 10 71-34 | 

6 Dc; Cum. re. hee rca 10 .. 11 
—— 4} p.c. Debentures Prov. Certs. Al pd. Rd. .... 100 104-107 
——— $} p.c. 2nd Debentures Prov. Certs. ........... 100 .. 190-103 
Edmundson's Electric ity Corporation, Ord., 1-80,000 . 5 15.16 
zo po ß ĩͤᷣͤ у» AAG уб ЫЗ 5 $- 

41 p.c. First Mort. Deb .. 100 . 55-61 
Electrical Development Co. of Ontario, 5 p.c. 1st Mort. 

30-year Gold Bonds, 10,751-15,750 .............. — .. 84-56 
Electric Supply Co. of Victoria, 5 p.c. lst Mt. io 

BLOCK HO. cute a Gate pews йик ык ^ 100 .. 91-94 
Folkestone Electric Supply, Ord., Nos. 1-10,000 ...... 5 43-5 

Ур Cum. Pref., Nos. 1- 10,00 C0000 пауке 5.. 5-54 

4$ p.c. First Deb. Stock, Rede casein cco tune ss . 100 .. 97-100 
Hove Electric Lighting, Ord., 1-13,000 .............. 5 7171 
Indian Electric Supply and Traction Co., 6 p.c. Con- 

struction Deb. Stock, Red. UU ...... is 13-2 
Isle of Wight Elec. Lt. and Pwr., 4} p.c. Db. Stk., Red... 100 .. 75-80 
Kalgoorlie Electric Power and Lighting, 6 p. c. Cum. 

Pret. 1-150000. 556 uestes p xen esae l.. 2-27 /32 
Kensington and Knightsbridge Elec. Lt., Ord., 1-21,000. 5 63-7} 
Kensington and Knightsbridge and Notting "Wi i 4 p.c. 

Debenture Stock, Red ........................ 100 .. 98-101 
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Amonnt 
Name. pala; 
London Electric Ordinary (E E E E E E E E EEEE EEEE EEEa 8 . 
— 6 p. с. Pre f. е е ое ө э ө э з э э а а ө ө э ө е е ө ө ө ө э ө э o 2 6 6 6 „ „6 „0 5 
4 p. c. st Mortgage Debenture Stock, Red. ...... 100 
Madras Electric Sup pply Corporation 5 p.c. Construction 
Deb. Stock, Red. (Prov. Certs.), all paid...... .... 100 
Metropolitan Ordinary, 100,001-300,000........ REX 5 
——— 4} p.c. First Mortgage Debenture Stock ......... 100 . 
—— 4$ p.c. Cum. Рге!............................. 5 
—— 3$ p.c. Mortgage Debentures, Red... ĩ 8 100 


Mexican PElectric Light Co., 5 p.c. 1st Mort. Gold Bds. 
TS, C 1-1,000 ($100) D 1-3,000 ($500) M 1-4,400 
„% hh LARGO RE CCER TE 
( $500), A 001-14,000 ($1,000) .............. 
Midland Electric Power Dis. „ 44 p.c. Ist Mort. Deb.. 
Newcastle-upon-Tyne Electric Supply, Ord., 1-87, 500. 
do. 87, ee 137,500 (issued at £1 prem. '). All paid 


rta.) . 
195 Pref., 1-87, 500 (Prov. Cer is. 
— 6 p.c. ref., 87, 501- 137, 500 (Prov. Certa.) )) 
Notting Hill Electric Lighting se e eee are ee un. ipd tuns MESE 
Oxford Electric, Ordinary, 1-96 and 40-14,310 
4 p.c. Debenture Stock ....................... 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 
— 6 р. c. Non-Cum. Pref., 1- 100, 000 


al || 


m^ 
о m 
And з з Oe who 


22 
T 
Ф. 
S 7 
e 
3 
е 
РЕ 
Фф 
4 
© 
e 
x 
d 
һа 
о 


6 AE 1 2 Pref., 1-15, OO cob ЕК 
Royal ilectrical Company of Montreal, 41 p.c. ru 
Shares Mortgage Debentures .................. 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. 1st Mt. Bas. . 
Smithfield Markets Electric Supply, Ord., 1-12,000 . 
South London, Ordinary .................... een Р 
South Metropolitan Electric Light and Power, Ord. 
7 p.c. Cum. Pref. 
— 4} p.c. 1st Mort. Deb. .......................- 
St. James’s and Pall Mall, Ordinary, 101-20,080 ...... 
—— 7 p.c. MN f. 
—— 3} p.c. Deb. 
Urban Electric Supply Co., Ordinary, 8-30,007 ....... 
— 5 p.c. Cumulative Preference, 50,001- 80, 000 
—— 4} p.c. First Mort. Debenture Stock, Red. 
Westminster, Ordinary ................ PERAGI EVE: 
—— 4$ p.c. Cum. Pret, 110, 101- 138,251 ....... 


mà 


— [d Lx 
ЕЕ ву 


Electric Tramways. — 


Amount 
paid. 


Name. 


Anglo-Argentine 10 p.c. Non-Cum. 2nd Pref., 260,008- 
hr 


Permanent 6 p.c. Debenture Stock, 1888......... 100 : 


Auckland Elec. Trams., 5 p.c. 18t Mor. Deb. Stk., Red... 100 i 


Bath Elec. Trams., Ld., 
5 p.c. Cum. Pref. Shares, 1-75,000 


Bir'ham & Midland Trams., 4 p.c. Ist Db. Stk., Red. .. 100 as 


Blackpool and Fleetwood ''ramroad 


Bombay Elec. Supply and Trams. Co., 6 p.c. Cum. Pref. 10 F 


’ Pref. Ord. Shares, 75, 001- 150, 606 E x 


44 p.c. Deb. Stock, Reg) ee cee 100 .. 
Brisbane Tramway Invest., Ord., 1-75,000............ Б... 
— 5 p.c. Cum. Pref., Nos. 1-75,000 ................ 5 
— 414 p.c. Deb. Stk., Red., Prov. Certa., all pd. ..... 100 .. 
British Columbia Electric Railway Co., Ord. Def....... 100 .. 
= Ord. Pref: PPP . 100 .. 
—— 5 p.c. Cum. Perpetual Pref. Stock...... poseen .. 100 .. 
—— 4} p.c. lst Mt. Debs., Nos. 1-6, 250, of £40 each... 40 
—— 4} p.c. Vancouver Power Deb. ................. 100 .. 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 
—— 6 p.c. Cm. Pf., 30,001-60,000 .................. 10 .. 
—— b p.c. Perpetual Debenture Stock .............. 100 .. 
— 4$ p.c. 2nd Deb. Stock ................ ee eee ... 100 .. 


Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .. 100 .. 


Buenos Ayres Gd. Nat. Trams. Co., 5j p.c. Pref. Deb. 


Bonds, Red., 1-1,500.......................... 100 .. 


— 6 p.c. Deb. Bonds, Red., 1-2,275 ............... 100 . 


Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 


Deb. Stock, Red. ....... 35% sae eh ang e 00 . 
Calcutta Tramways, Ord., No. 1 137,610. . 5.. 
—— b p.c. Cum. Pref., Nos. 1-30,000 ................ 83 

4j p.c. 1st Deb. Stock, Red. гш кшкене» Gus 100 i. 


City of Birmingham Tramw ava 5 p. e Cum. Pref. 


— — 4 p.c. Ist Mortgage Deb., 1-3,000 (1917) ....... .. 100 .. 


City of Buenos Ayres Trams. Co. (1904), 1-248,000..... 5. 
4 p.c. Deb. Stock, Red. (1985) ............. .... 100. 


Colombo Electric Tramways and Lighting, 5 p.c. Ist 
Mortgage Debenture Stock, Red. 


Cork Electric Tramway and Lighting Co., Ordinary ... 10. 


— 8 p.c. Сиш. Рге!.......................... Бай. dU 
—— 4 p.c. Debentures ..................... idu. 100 .. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 .. 
—— 6 p.c. Pref., Nos. within 1-60,000 ...... PE s eas . 10.. 
—— 3} p.c. Mort. Debs., 1-3,000 Red. ............... 100 .. 


Hastings & Dist. Elec. Tram. Co., 
Havana Electric Railway Consolidated Mort. 5 p.c. 


4} p.c. Deb. Stk., Red. 100 . 


. $1,000 . 


50-year Coupon Bonds of 1952, 1-6, 957 : . 
Imperial Tramways, Ordinary ...................... all. 
—— 6 p.c. Cum. Pref. ..... Vals do Y d eeu a. РЕ . all.. 
—— 4} p.c. Deb. Stock ........................... 100 
Isle of Thanet Electric Traniwavs and МШШ £ 5 P c. 

Cum. Pref., Nos. 30,001-60, S 562. TET Б... 

4 p.c. Ist Mt. Db. Stock, Red. 32324. ТИЯР .... 100 .. 
Kalgoorlie Electric Tramways, 1-250,000 ........... « , Bee 
— 5 p.c." A" Deb. Stock ......... „ . 100 .. 
—— ô p.c." B" Deb. Stock ...................... . 100 .. 


Kidderminster & District Lighting & Traction, Pref. .. 5 


Lancashire United Tramways, Limited, 5 pc Prior 
Lien Deb Stock, Red 


— — £296,500 2nd Mort Deb Stock 
——— £83,330 Deferred Deb Stock (all fully paid) ...7. 
Lisbon Elec Trams, Limited, Ord, Nos 1-594,188 ... 
— — 6 p.c. Cum Pref, Nos. 1-425, 5533. 
—— 5 p.c. Mort. Deb., 1-5,000, Red. .............,... 1 


m^ 
Sunul ls 


9 15/10-10 3/16 


Last price. 


8 95- 
.. 15/16-1 7/16 


1-13 
103-106 


6 7/16-5 11/16 
. 1546 


102-104 


1054-1074 


vl 
24-3 


2 aS 


Last price. 
£ 


44-44 
91-92 
102-105 


ri 
9/16-11/16 


87-90 


100- 103 
146 
117-122 
106-110 
102-104 
102-105 
12/6 
403/9 
84-87 
63-67 
81-86 


102-107 
103-106 


974 

41-54 
41-5 
97-100 

3 16-716 
41-51 
97-101 
51-6 
98-101 xd 


98-101 
13-14 
123-133 
90-95 ' 
121-131 
124-134 
90-95 
76-81 


92-96 
18-19 
14-14} 

108-110 


4-14 xd 
58-63 


1/32-3/32 


92.95 , 
66-70 


881-903 


. 29/32-1 1/32 


98-102 


24, 1909. 
Amount 
Name. paid 
London United Trys (1901) 5p c. Cum. Pref. ........ 10 


—— 4 p.c. lst Mt. Db. Stock 


d. pans 
Madras Elec. Trams. (1904) B p. с. Deb. Stk., Red. ..... 100 .. 


Manila Elec. R.R. & Ltg. Corp., 5 p.c. Ist ‘Lien & Coll. 
Tr. Sinkg. Fund Gold Bonds of 1953, Red., 
Manx Elec. Railway Co., 5j p.c. Cum. Pref., 301-21,635 
and 436-25,000 


4} p.c. Ist Mort. Deb. Stock, Red. 


$ э э 9 $ э à е э ө е е 8 9 


100 . 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 . 1 


— b p.c. Cum. Pref., 500, 001-1, ,000, 000............. 
— ‘tp. .c. Deb. Stock, RO dae erie а 100 
Mexico Trams. Co., Gen. Cons. 1st Mort. 50-year 5 p. с. 
СО B. Sao tees mowed ears 
Milwaukee Electric Rail and Light, 5 p.c. 30-yr. Con. 
Mort. Bonds (1926) 1-5,500 and 7,001-8,000. 


Montreal Street Rail., 44 p.c. Sterling Deb., 601-2,000 


JJJJ,; 8 100 . 


New General Traction, 6 p.c. Cum. Pref., 1-10,000 and 
34,001-74,000 


€ € * 9 ө э € ө ө э е € * ө е э € à ө а э € е е э е э э * 9 е € 


B us 
Perth Elec. Tramw ays (W.A.), 5 p.c. 1 Mort. Deb. Stk... 100 .. 
1 


Potteries Electric Traction, Ordinary, 1-245,000 


1-4,635. $1,000 . 


. $1,000 .. 
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ы price. 
24-23 
67-70 
93-96 
95-97 


44-5 
86-91 


1/32-5/32 
l.. 11/16-13/16 


94-96 

921-4-2 
103-105 
103-105 


5 p.c. Cum. Pref., 300, 001-545, 000 F l s . 

4} p.c. Debenture UNS onum EE А 100 .. 86-89 
Provincial Tramways Co., Ordinary, 1-24,912 ....... . 10. 4-41 

6 p.c. Cum. Pref., 1- 10, ООО: ivo aue ac Y ов 10. 91-10] 
Rangoon Elec. Tramway and Supply Co., 6 p.c. Cum. 

Fh rares EE ES qu S.S ‚ 5.. 53-51 

4} p. c. lat Mort. Deb. Stock, Red. .............. 100 ,. 99-101 
San Paulo Tramway, Light, and Power Co. $100 . 149-152 
— 5 p.c. Ist Mort Deb, Red. (1929) 1-12. 00000 $500 .. 101-103 
South Metropolitan Electric Tramways and Lighting Co. 

6 AD: c. Cum. Pref., 19,571-169,570, Prov. Certa. .... {- 

р Deb. Stock, Red. (1940) ................. 69-73 
Sunder and District Electric Tramways, 5 p.c. lst Mort. 
Debs., Red. 1-1,600 ũũ ĩðĩd 100 . 81-85 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 11 

6 p.c. Cum. Pref., 1-46,261 lll 5 14-2} 

— 4} p.c. 1st Deb. Stock, Hed. voce tx EHE XS 100 81-85 
Electric Railways. 
Amount 

Name. paid pest price. 
Central London, Ordinary............ Uere er s 100 . 61-63 
ЙЫП Pref 2626s . d Seas 100 85-87 

y deferred. у ооны аа Se oats tek 100 44i 

—— 4 p. c. Deb. Stock (Prov. Script Certa. ‚ fully paid) . 100 101-103 
City and South London, Consolidated Ordinary am 100 314-1 
— 4 p.c. Debenture Stock ................ ае 100 100-102 
— 5p.c. Pref. Stock h ll. Бекки 100 .. 108-110 
— » s РА J] РРО cta eu ufus S d 100 .. 104-107 
— „ „ „ . hwewws асаа 100 .. 100-103 

'0З......... OPEP ned 100 .. 96-100 
Liverpool Overhead, борс. Prel cuc eee hae eee 10 .. 41-5 

Ordinary, 1-50, 00c⸗ooõvʒr esee nn 10 .. d 

4 p.c. Mortgage Debentures, Red., 1-1,700 ...... — .. 94-96 
Underground Electric Railways of London, 5 p. c. 

4i D.C. /r Ge bk Du CRDI EE — 90-891 

Telegraphs and Telephones. 
Amount 
Name. paid. Laat price 
Amazon Telegraph Co., 1-25,000 .................... 10. 21-34 
—— 5 p.c. Debs., Red., within 1- 19 7 100 97-99 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-28,000 and 53,001-78,000 ............ $1,000 96-98 
Anglo-American Telegra h Co., Ordinary CC 100 611-631 
— 6 p.c. Preferred Ordinary ..................... 100 ..  104;-1 
—— Deferred Огаїпагу............................ 100 . 22-22} 
Anglo-Portuguese Telephone Co., 5 p.c. 1st Mort. Deb. 

Stock, N ⁰ КА 100 .. 101-103 
Chili Telephone Co., 1-44,000....................... 5 us 8-8 
Commercial Cable Co. s Ster. 500 yr. 4 p.c. Db. Stk., Red. 100 .. 90-9 
Cuba Submarine Telegraph Co., Ordinary, 1 16, 000 ... 10 8-91 

10 p.c. Preference, 1-6, o 10 171-181 
Direct Spanish Telegraph Co. , Ordinary ............. 5 s. 3-3 
—— 10 p.c. Cum. Preference... Б... 8180 

Ape Debs., 0 ͥõhh hh igen ce mdi» 50 .. 1001-1024 
Direct United States Cable ooo 20 . 13$-13§ 
Direct West India Cable Co., 41 p.c. Debs., reg. within 

Jö ⁰˙» ine DIN RENS AA 100 . 100-102 
Eastern and South African, 4 p.c. Mort. Debs., within 

1-3,000 (1900 0 e ete ER ose 8 100 .. 100-1004 
—— .c. Reg, Mort. Debs. (Mauritius Subsidy) 

rr кила Pra DR eb Ras 25 .. 100-102 
Eastern Extension, Australasia and China, 1-300,000 .. 10. 113-12} 
—— 4 p.c. Mort. Deb. Stock, Perp. ................. 100 102-104 
Eastern Telegraph Co., Ordinary Stock .............. 100 129.132 
— — 34 p.c. Preference Stock. ............... eevee 100 .. 85-87 
— 4 p.c. Mortgage Debenture Stock ............... 100 . 104-1063 
Great Northern Telegraph Co. (of Copenhagen) 10 .. 20-27 
Halifax and Bermudas Cable Co., 41 p.c. 1st Mort. Debs., 

within 1-1,200, Red). 100 .. 100-102 
Indo-European Telegraph Co. ...................... 2b .. 531 
Marconi's Wireless Telegraph Co., Noa. 256,128-384,190. 1.. 16/615/6 
Monte Video Telephone Co., Ordinary, 1-72,680....... 13 -{ 

5 p.c. Preference, 1-86,492 ............... aee 1; aig 11 
National Telephone, Preſerreedddddſddddõdddõdõd 100 .. 106} 

Deferred SiC Kes. auc de cha OR eie sad ges 100 .. 1211 
—— 6 p.c. Cum. First Pref. ........................ 10 .. 104-10 
— — 6 p.c. Cum. Second Pref. ...................... 10 . 104-10 
—— 5 p.c. Non. Cum. Third Pref. .................. 5..5 7/16-5 11/16 
— 3} p.c. Deb. Stock, Red.. . 100 .. 98-100 
—— 4 p.c. Deb. Stock, ReddudiJ— eee 100 . 100-102 
Oriental Telephone and Electric Company ........... 1 115 32.1 19/32 

Ope. CUM A Pref: o voveo ea du ERA DURS 1 ..15/32.1 9/32 


Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 .. 


United River Plate Tele. Co., Ordinary, 1- 100, 000 ..... — 


— 5 p.c. Cum. Pref., 1-40, Ci E A ES 5.. 
4$ p.c. Debenture Stock, Rod. oe rRx3xexesi . . 100. 
Telephone Со. of Egypt, 4j p.c. Deb. Stock, Red 100 . 


West African Telegraph Co 10 


West Coast of America, 1-30,000 and 53,001-53,008 ... 24. 
— 4 p.c. Dee 1-1, 500 guar. by Western Telegraph 100 .. 


West India and Panama elegraph Co., Ordinary ..... 10 .. 
——— 6 p.c. Cum. Ist Preferenctde I mJwꝛp 10 .. 
s p.c. Cum. 2nd Preference .................... 10 .. 
— 5 p.c. Debs., Red., 1-800 э е ә а э э ө е е е э в en eee еее о о 100 oe 


Western Telegraph Co., rue . 
— 4 p.c. Debenture Btock, Red e 100 


100-102 


100-102 
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TRAFFIC RETURNS 


IHE ELECTRICAL ENGINEER, SEPTEMBER 


24, 


1909. 


— — —— - — 


AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


5:93 


| Traffic Returns per Increase or Miles of Accounts for past year. 
| week. | decrease. track open. 
[ja 
Line. — (ERES = | 
| Receipts 
Ending 1909. 1908. Week. салш 1909. | 1908. Total Passengers | Car miles | Pas- | Car e of 
| | | year. | |E Ending receipts. carried. | ruu. senger.) mile. | track. 
par AS P 
| | | | | 
o£ £ ` £ £ | £ | | 
Aberdeen Corporation ......... Sept.15 1,393 1,437 — 44 — 658 271 271 May 31, 71,930 17,517,304 1,566,119 | '98 (11°02 | 4,940, 
Ayr Corporation .............. Sept. 18 071 562 -]- 108 — 8 8 | = | = = — den 2 — | 
| 
Baker Street and Waterloo Ry.. . Aug: 7 2,770 2,650 '+ 120 — +25) — | — ce s ae = = ES 
Birkenhead Corporation........ Sept. 12 1,059 1,079 — 20 — 395 | 24-008 19°62 | = i = = — | -|= 
| І 
Birmingham Corporation....... Sept. 11 6,434 6, 333 t 101 — 56-792 5852; — | = — = = — — 
Blackburn Corporatian......... Bept.15 1.188 1156 + ^32 — 907,245 |283 | — nin = E ee hee | — 
Blackpool Corporation Aug. 26 2,152 | 2,050 ＋ 102 78 = = == = T rM S 
Blackpool-Fleetwood Trams.. Ў 3 8 2,304 2,329 xe 24 — — | = -— гена — HER m — uS 
Bolton Corporation............ Sept. 12 2,569 | 2,281 + 288 |— 287 | 42 42 | Mar. 31,117,709 | 25,492,902 | 2,492,147 1:1 | 11°34 | 2,804 
Bournemouth Corporation...... July 21 1,681 | 1,723 — 42 -- 28; 290 201 „ ЗІ 806,225 | 13,991,328 | 1,766,008 |1:47 , 11-71 | 2,912 
Bradford Corporation.......... Sept. 11 4,896! 4,623 t 273 4 2,750 | 98 | ов | „ 81,235,258 | 47,839,569 | 5,881,007 | 1°17 ion 2,378 | 
Brighton Corporation.......... | » 12 1,168 1,052 : 116 ＋ 1,235 | 9°5 = == Кс — — ш шы АБА 
| | 
Bristol Tramway Сотрапу...... Sept. 17 6,772 | 5,149 t 6?3 — 57 511 | Dec. 31 265,362 | 46,652,389 | 5,756,842 | — gem Жее | 
Burnley Corporation........... Sept. 18, 1,337 1,208 | 129 — 19} 19 Mar. 31 64, 261 12,355, 958 1,202,330 1-28 | 12°83 | 5,971 
Burton Corporation............ Sept. 10 264 260 =- 5 — 10 10 „ 31| 14918 | 3,221,595 430,913 B 4 | 830! 1,460 | 
Cardiff Corporation............ April 3 2,000 1,957 + 43 — — — | „ 91,109,979 | 25,058,146 2,497, 169 — 1057 | = 
Carlisle Паш aye Сотралу; . . . June 19 170 175 — 5 — Ва a — E == | cm | = 
Central London Railway „...... Sept.18 5,039 8,309 — 3,270 po 6-32 | 677 | Dec. 31 350,150 | 41,898,373 | 1,456,781 | 2:01 5-769 55,404 
1 | | 
Charing X, Euston, & Hamp. Ry. т 3,695 3,515 -+- 180 — 776: — — X == — = == — | 
City and South London Railway Sept. 19 3,010 | 2,987 T 23 |41,220 | 726 | 7:26 — = ЕНЕ: | == = | = | Lu 
Colchester Corporation......... July 14 200 219 — 39 — 8 — | Mar. 31, 10,983 2,308,721 : 349,539 | 1:09 | 774 1,477 | 
Cork E. T. and L. Company..... Sept. 16 503 466 + 37 — 9:89 | 989 Dec. 31 24,044 5,737,478 | 896,945 — 0:43 | 
Croydon Corporation .......... Aug. 20 1,693 — -~œ 254 798 11} — | Mar 31; 74,132 16,277,418 1 ‚884,137 1-06 | 9-50 3, 708 
Darwen Corporation........... Sept. 11 265 | 241 + 14 — 213 7:23. 7:23 „ 31° 13,899 2,557,654 | 245, 584 | 1:30 | 18°68 | 1, 922 
Dover Corporation ............ Sept. 11 250 : 266 — 6 — 373 7 | — | „ 391 11,593 2,697,672 | 316, 754 | 08 | 8-78. — 
Dublin and Lucan 1 Ry... Sept. 17 154 | 158 — 4 — ‚АН М. Ж ШЕ, a Ч 2a i = zs oe | 22. 
Dublin Ur iren 85 1 17 5,267 5254 + 13 m 1,001 | 641 | 544 — | = | — | — | — | E Buc | 
Dundee City Tramways........ Sspt. 15 1,197 | 1,212 — 15 — 614! — | 26]; May 15, 60,573 ; 16,367,911 | 1,281,552 | +875; 1:9 | 2,371 | 
East Ham Corporation Tm Sept. 18 1,002 | 883 ＋ 119 ＋ 3,438 14 | 15 | Мат 31 47,430 15,355,703 | 1,091,586 .78 |1028 — | 
| 1 | ' ! і 
Glasgow Corporation July 17 16, 961 | 17,286 T 325 — 2,745 | 185} | 179 Мау 31 907,494 , 226,048,290 20, 766,722 -96 10-49 5,080 | 
Gloucester Corporation......... URN 36 | 62 ＋ 645 15 — 1 | — — | — — — | — | 
n N., Piccadilly and Brompton. Aug. 7 4, „430 4,480 — 50 — 9:25 | — | = PEN | e * — — 
alifax Corporation ........... — — — — pid 37 | Mar. 31 81,872 20,878,072 | 1,786,390 | 11: 1-13 | 1,528 | 
Huddersfield Corporation....... Sept. 11 1,685 1,627 + 158 1,155 281 281 | bs з1 84,704 | 16,200,020 | 1,960,329 | 1:20 |10:87 . 2,421 | 
Hull Corporation.............. Sept 18 2,587 2485 + 101 + 1,993 | 26 | 26 | „ 31 128,722 | 30,964,254 3,022,844 | 1. 10°22 = 
Ilford Corporation July 31 487 498 — 11 |+ 687 10 10} > 11 25,328 6,385, 466 | 634,446 | 87 | 9-58 | 2,066 | 
Ilkeston Corporation.........-. Ж 15 135 148 — 13 — 4 4 | „ 81) 7, 214 1, 968, 850 198, 415 9-1 7-9 1,803 | 
Kirkcaldy Corporation......... ери: 5 269 200 — 7 — 7i 71 | May 15 14,993 4,874,199 | 459,066 | 711 7-838 1,856 | 
Lancashire United Tramways .. ii: 15 1,325 1,979 — 54 — 465 39 39 | Dec. 81 68, 904 | 12,654,693 | 2,244, 844 — — — | 
Leeds Corporation............. Sept. 11 6,933 6,450 I 483 | - 108 96} Mar. 31 340,808 | 75,734,083 | 7,604,089 | 1:06 10-62 | 8,527 | 
Leicester Corporation Sept. 11 2,162 2,130 32 — a | = oo = | | = | — | 
| | ` 
Liverpool Corporation ......... Sept. 4 10,708, 10,767 — 59 — 2,435 | 104 | 104 | Dec. 31,572,822 124,043,230 , 12,231,799 | 1:108; 11-24 | 5,508 
Liverpool Overhead Railway. .. . Sept. 12 1,419 | 1,391 + 28 4- 118 d 240 June 30 79,004 | 11,171,518 | 1,100,386 | — — | — 
London County Council........ Aug. 28 36,667 | 33,166 -]-3,501 4-20,701, 124 ' 1224 Маг. 311, 274,660 279 166,461 | 25,591,028 | 1-08 | 11°74 | — 
Lowestoft Corporation......... „ 17 216 258 — 42 — 743 31 | — | Sept. 30 11,299 | 2,645,206 370,320 | 1:03 | 7:36 | 2,279 
Maidstone Corporation......... ept. 11 217 220 — 3| — 51 as 225 — ae z | РЕ | FEN 
Manchester Corporation........ Sept. 11 15,631 15,297 ＋ 334 — 2,871 | 183 | 181 — * == == = | aad 
Metropolitan District Railway .. Sept. 18 9,557 | 9,753 — 196 | — 24 224 = Е == zs [os EUM ИСЕ 
Metropolitan Railway.......... Sept. 19 15,892 | 17,345 — 1,453 |— 521 | 243 241 June 30 680,357 99,846,735 E „ | I 
Nelson Corporation............ Sept. 18 144 146 — 2 — 70 23 2} | Mar. 7,362 2,060,712 204,710 | °85 | 8:63 | 1,907 | 
Newcastle-on-Tyne Corporation. Sept. 11 3,749 | 3,748 +4 1|—1,159 | 601 597 „ ап, ‚085 | 46,203,164 4,411,745) 1:10 |11:48 | 3,504 | 
Newport (Mon.) Corporation. ... Sept. 11 634 641 — 7 — 814 141 14 „ 31 35,581 8,174,003 798, 029 | 1:04 | 9°89 | 2,450 | 
Oldham Corporation........... Jan. 24 1,778 | 1,516 4+ 262 — 386 | — — — — | — — | — — 
Portsmouth Corporation ....... Oct. 10 2,046 1,809 + 237 — 28 28} | Mar. 31, 97,741 | 21,247,048 | 2,809,439 | 1:10 ,10-18 — | 
Reading Corporation........... Sept 16 627 642 — 15 — 121 13 13 „ 311 32769 7,983,672 915481 | — | 893 | — | 
Rochdale Corporation.......... Dec. 26 1,240 1,126 + 114 + 746 209 20 93 | „ 81 56,558 | 10,196,148 | 1,252,926 | 1-82 | 10°83 | 2,608 
Rotherham Corporation........ Feb. 4 555 | 587 -- 32 — — — == zs БЕЧ -— == AM 
Salford Co on code reta Sept. 13 4,553 4,463 + оо — 3,333 | 78 741 Mar. 31 244,065 45,771,011 5,486,150 | 1-25 | 10-67 | 8,185 
Scarboro Tramways Co...... — — | — — — — | — ЕА a = = — 5 
Sheffield Corporation .......... July 18 5,718 5,528 +- 190 = 1,112 681 661 Mar. 25 289,745 17,568,686 7,065,380 896 9-842! 4,225 
Southampton Corporation...... Sept. 8 1,149 1,158 — 8 — 429 18 18 = 25 52,647 | 10,121,887 | 1,167,451 | 1:25 17:88| — 
Southend-on-Sea Corporation.. en 21 905 | 557 + 488 1,483 | — — — | — | — — — 
Stockport Corporation ......... — — — — — 25 25 | Mar. 31 52,004 9,155,172 | 1,335, 911 | 1:34 9342 1,830 | 
Sunder and оогротацов. ...... Jan. 27 1,810: 1,886 — 26 — 1,984 | — — — — — — — — — 
Swindon Corporation E 1 "154 | "167 — 8 | = — | шы == tus — — = == 
Torquay Tramways, . q ę: . Aug. 26 680! 647 — 17 | — | s41| — Dec. 31 15,065 | 2,880,420 853,207 | 1-40 | 1.093 — 
Wallasey U.D.C. „„ 18 955 | 894 + 61 — | 12 68 | 12°45 | Mar. 31| 43,823 | 8,331,038 891,540 | 12 | 11-79 | 8,458 | 
Warrington Corporation...... — — — | P dr aes = z5 
West Ham Corporation. ..... Sept. 9 2308 | 2192 ＋ 116 Ры» 27 |147 | Mar. 31,122,881 | 85 ,502,836 ' 2,556,854 as 10-95 | 4,417 
Wolverhampton Corporation. . . Sept. 16 881 | „ 31| 44,432 10-929; 2,190 | 


778 + a ad 221 
| 


9,440,369 | 975,714 


@ Train miles. 


h Half-year’s figures. 
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NOTES. 


URBAN TRAFFIC: I. TRAMW AYS. 


In the Public Service Commission report shortly to be 
issued by New York City, there will be found two important 
articles by Mr. R. H. Whitten on tramway administration 
in England and in Prussia. The Commissioners in their 
introductory note warmly approve of Government super- 
vision. It probably safeguards the public, and certainly 
with us it has prevented electrolysis becoming the acute 
trouble it has in America through bad bonding of tramway 
rails and inadequate provision for return of current. On 
th» other hand, it has retarded electrification. The American 
returns credit us with the electrification of 1,408 miles of 
track between 1898 and 1908, and estimate that in Prussia 
about 839, of its 2,345 miles of street railways are electrified, 
which contrasts with the 23,000 miles added to the American 
electric street railways within the same decade. Indeed, 
severalfStates in America own more electric railway 
mileage than we possess in the whole of the United King- 
dom. In the United States, too, there is greater diversity. 
We are safer, but less given to experimentation. We shall 
see what will come of the bold attempt to push trackless 
tramways in England. The system would be most useful 
in many districts, not sufficiently developed, or with roads 
and streets too narrow for permanent lines. 


URBAN TRAFFIC: II. TUBES. 


The principle of the shallow underground tram lines has 
hardly been applied here. It seems successful enough in the 
short cut between the Victoria Embankment and Theo- 
bald’s-road, and we are promised something of the kind in 
connection with the new City Thames Bridge. Meanwhile, 
the electric tube seems to be the most efficient means 
available for dealing with our traffic problems. The latest of 
the projects is the proposed electric tube between Victoria 
and Sydenham, which will tap Upper Norwood, Sydenham, 
Dulwich, Denmark Hill, Camberwell, Kennington, Vaux- 
hall, and Pimlico, and place South-East London in direct 
communication with the Metropolitan and District, the 
London, Brighton and South Coast, and the South-Eastern 
and Chatham and Dover Railways. A Bill will soon be 
deposited for this project. Then we hear of a revival of the 
old scheme for a part tube, part open track electric railway 
between Euston and Watford; while the Central London 
will seek to extend its line to Liverpool-street, a most useful 
link. 


TUBIFICATION ABRO AD. 


A notable project, and a victory for British capital and 
enterprise, is the projected electric tube to connect the East 
and West Ends of the city of Buenos Ayres. For some time 
past the British Electric Tramway Co. of that progressive 
city has been threatened with keen competition from other 
financiers seeking a concession for a rival tramway system. 
Now, however, the city authorities have agreed upon the 
underground scheme, which is controlled ky the English 
company, so the tube will complete the system, and not 
compete with the above-ground tramways. 


ELECTRICITY IN MINES COMMITTEE. 


Mr. Masterman, replying for the Home Office, told Mr. 
Markham, M.P., that the Expert Committee will, among 
other things, consider the advisability of actually carrying 
out experiments in connection with the use of electricity in 
mines. As Mr. W. K. Burke pointed out in our columns only 


а к ago, such experiments е ќо be undertaken 
at the expense of our Home Office, as they are by the 
Government in Germany, where manufacturers are given 
considerable assistance on the scientific side. Such assist- 


: ance not only benefits the industry itself, but the users, the 


nation at large. Pressure should certainly be brought to 
bear on the Home Office in this matter. It is scarcely satis- 
factory for the Under Secretary to tell us that possibly the 
Committee will consider how far any such experiments 
would be useful, and by whom they could be made. A more 
decided note is looked for, not only by electricians, but the 
mining industry. 


ELECTRIFYING NAPLES. 

Naples, deservedly renowned for its beauty, still unde- 
servedly retains its notoriety for the dolce far niente of its 
lazzaroni. As a matter of fact, modern Naples is one of the 
most industrious of old-world cities, largely because its wide 
awake Edils have known how to spend judiciously and offer 
all kinds of valuable concessions for the development of the 
manufacturing quarter in the plains. Another manifestation 
of their enterprise is seen in the hydro-electric scheme, which 
will utilise the wasted powers of the Volturno river. The 
dam will be built high up the river and water conducted to 
the generating station, 50 miles from Naples, by means of 
sluices. Turbines will drive the three-phase generators, the 
current will be stepped up from 5,000 to 45,000 volts, and 
it is expected to be able to transmit 16,000 h.p. In this way 
a fresh impetus will be given to the industrial suburb of 
Naples, while the citizens themselves will also benefit bv 
power being made available for domestic purposes. 


ELECTRIC WRITING. 


Electricity has once more been enlisted in the service of 
business, an invention having been perfected which will 
make the tampering with all forms of credit notes, and many 
other documents, impossible. A glass topped desk is pro- 
vided with an aluminium plate. Beneath this are a couple 
of electric batteries, a rheostat, condensers and ' resistances 
connected with the aluminium plate. The circuit is com- 
pleted by a stylographic pen, connected by an ordinary 
flexible cord to the batteries. The cheque or other document 
is placed on the aluminium plate, which is then written over 
with the stylus, with the result that a series of small sparks 
are seen to burn tiny holes in the paper or parchment, 
leaving the words traced out in brown—the tiny carbonised 
dots. Such a document cannot be tampered with, and if 
only the apparatus answers well in practice, these little 
glass desks, with their appurtenances, should soon be seen in 
every bank and business office. It is only in accordance 
with the fitness of things that this invention is due to a 
Parsee gentleman, for Parsees are almost as intimately 
connected with banking as were the olden Lombards. 


ARABIAN NIGHTS IMPROVED. 


We have strange company among the prophets. Certainly 
no one expected to find the Welsbach Co. backing up elec- 
tricity. However, the unexpected has happened. And, after 
all, it is natural enough, for Baron Auer von Welsbach has 
been identified with the use of rare earths for both gas and 
electric lighting. The new comers in the field of metallic 
filament lamp supply are making a bold bid for popular 
patronage. To offer to remove all carbon lamps and replace 
them with Welsbach filament lamps free of charge, merely 
on an understanding that the company shall receive the 
difference saved by consumers in the charge for electric 
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current during one ‘quarter is tempting, and may well 
produce a rush between this and'the end of December, when 
this new and revised offer of old lamps for new ” is to be 
withdrawn. The project is calculated to make central 
station engineers say things; but it will be wiser to be up 
and doing : cheapening cost of production and distribution, 
finding new outlets for power, and devising equitable 
systems of charging. Then, indeed, they will reap much of 
the benefit that the increase of customers should bring. 


WIND THE GENERATOR. 


A financial contemporary remarks, apropos of a German 
patent for wind-power electric generating plant, that it has 
been estimated that if the wind power blowing over London 
to a height of 500 ft. could be harnessed, it would do work 
equivalent to that of a 500,000 h.p. steam engine going day 
and night. Wind-wheels of all kinds are well enough known, 
and many are used in England as well as in the Colonies to 
generate electricity, using storage batteries. The difficulty 
is, however, that wind power in most places 1s so uncertain, 
thus necessitating a costly storage battery outfit. Wind 
cannot be utilised economically for big schemes, though it 
is usefully enough employed for many country house and 
farm installations, working dynamos, generating electricity 
for lighting, pumping and other purposes. London could 
not utilise its wind power to advantage, but manv.a seaside 
town of moderate size, so situated topographically that the 
regulation alternations of land and sea breezes can be relied 
upon, could. 


LIGHTNING CONDUCTORS. 


Specifying and fixing of lightning conductors is too often 
left to the plumber or the building contractor. Its instal- 
lation demands considerable electrical knowledge, for 
lightning is not only a high potential, but also a high 
frequency current, and it therefore prefers a straight path 
to a crooked one. Thus the neat bend in the copper tape 
round ledges or copings of buildings is really a trap, in that 
it is likely to cause the current to pass into the building 
instead of direct to earth. Again, the making of good earth 
connection is an important matter, especially in dry 
climates, for even when a good earth is made in the first 
instance unless it be kept moist, its purpose fails. A badly 
fixed lightning conductor is a direct invitation to disaster, 
inasmuch as it attracts the lightning to the building and 
then fails to carry the current safely away. Again, the mere 
fixing of a lightning conductor is not enough, for a large 
building should have its principal metal gutters, down- 
spouts, railings, and piping metallically connected together 
and earthed, independent of the lightning conductor. 


SALES ENGINEERS. 


What should be the training of a sales engineer? Does he 
need to be a practical man? So many men are now occupy- 
ing the position of salesmen to engineering firms who have 
never worked at the bench or in the drawing office, that one 
begins to wonder if it is really necessary to go through an 
engineering training to qualify for the commercial side. As 
the commercial side 1s the best paving one, and gives most 
scope, it is a matter of considerable interest to engineers. 
In the Colonies the successful salesman must he a practical 
engineer, able, if need be, to take off his coat and put a job 
right. Of course, in England repair shops are at hand, and 
this practical knowledge is not likely to be so useful, but at 
the same time it is just as well that the man on the road 
should be able to talk to a possible purchaser as an expert 
engineer. A promoted clerk will naturally work for less than 
a trained engineer, but it 1s short-sighted policy of a manage- 
ment to overlook the very natural prejudices of the engi- 
neering profession. Engineers don't like to see clerks pitch- 
forked into positions which rightly belong to trained men of 
their own profession. A writer in one of our contemporaries 
has suggested that engineers should refuse to interview 
salesmen of engineering firms who cannot show that they 
are members or associate members of one of the engineering 
institutions. The suggestion 1s one that is being much dis- 
cussed. It is pointed out that one of the reasons for German 
success in foreign markets is the ability of the trained 
traveller to discuss technical problems and to report to his 
employers the needs of local users and how they can best 
be met. 


ОО 


WATER VERSUS COAL. 

One of the most interesting things which is going to be 
demonstrated within the next few years is the question 
whether coal fuel countries can compete with water power 
countries. Can England, for example, manufacture electric 
furnace products as cheaply as Norway or Germany. 
Tremendous issues lie around the solution of this question, 
for if it were to be conclusively proved that steel made by 
hydro-electric power was better and cheaper than when 
made by heat obtained from fuel and gas the world would be 
turned topsey-turvy. As a matter of fact, there are indica- 
tions already that this upheaval of economic conditions will 
not take place because the modern methods of getting the 
power out of coal are being improved so vastly. There is no 
reason why electric furnace processes should not be made to 
pav in England. Take carbide of calcium, for example. 
When it first came to the front it was made in Yorkshire by 
the late Samson Fox. Then hydro-electric plants were laid 
down on the Continent, and nearly all the carbide supplv of 
the world came from them, the output of Norway and 
Sweden alone went up to over 150,000 tons per annum. 
The next step was the starting of a works in connection with 
the Yorkshire Electric Power Co. This has now been work- 
ing for some months, and the figures obtained show that 
carbide can be made in Yorkshire cheaper than it can be 
delivered to that county from abroad. With large Mond 
gas plants dotted about the country each producing 
sulphate of ammonia as the main product and gas as the bve 
product there ought to be a great future for electric furnace 
work in this country. 


ECONOMICAL * WIRELESS." 

One of the latest developments in wireless telegraphy is a 
New Zealand svstem, which comes forward with claims of 
remarkable economy combined with efficiency. The cost of 
a Marconi station is approximately £2,000, but under the 
system invented by Mr. A. Irwin Crooks, of Auckland, we 
are promised a station at less than £300, to exchange 
messages over an area of from 300 to 400 miles radius. 
Tests recently made with the apparatus by the War Office 
are declared to have been satistactory, and the verdict. of 

wireless“ experts in this country, to whom the system is 
to be submitted by Sir John Quick, Postmaster-General of 
the Commonwealth of New Zealand, will be awaited with 
considerable interest, 


COSMIC ELECTRO-M AGNETIC } DISTURBANCE. 
VIEWS OF SIR OLIVER LODGE. 

The remarkable magnetic storm experienced during the week- 
end raises the point whether the more general application. of 
wireless telegraphy will result in earlier indication to the obser- 
vatories of approaching disturbances. The storm appears to have 
been one of the most severe and widespread recorded for many 
years, Singular ly enough, no auroral manifestation seems to have 
been observed in this country. but an aurora was witnessed in the 
South of France, as well as at Cape Town, East London and Port 
Elizabeth. Telegraphic and telephonic communication was con- 
siderably interrupted, and the trouble, of course, affected the 
despatch of cable messages abroad. Sir Oliver Lodge points out 
that cosmic electro-magnetic disturbances of this kind are now 
believed to be due to solar radio activity. For, in addition to its 
ordinary radiation, on which the earth entirely depends, the sun 
is at times technically radioactive, and the eruption not only 
produces sun spots, but also expels crowds of electrons, which fly 
with prodigious speed in straight lines after the manner of the 
beta rays in radium. Whenever a torrent of these minute elec- 
triſied projectiles rush past the earth, as they do at the rate of 
some thousand miles a second, they constitute a powerful electric 
current, and are liable to deflect magnetic needles. Some of them, 
however, as in the recent case, actually encounter the earth's 
atmosphere, and. though they are mostly detlected to the Poles, 
some of them, especially at the times of the Equinox, may come 
down near the Equator. Those which journey to the Poles are 
accompanied by an opposite current in the crust of the earth 
from the Equator to the Poles, and this it is which disturbs the 
telegraphs—being picked up or tapped by them en route. They 
also produce auroras in the neighbourhood of the Poles. Those 
which. enter the atmosphere elsewhere act as nuclei for conden- 
sation of moisture, and, by sercening the sun's rays, are probably 
responsible for some of the dull and overcast weather. Local 
thunderstorms are also a not unlikely result. These atmospheric 
conditions might be mitigated, at least as far as the dull weather 
is concerned, by artificial supplies of positive electricity to the 
upper atmosphere in large quantities. There is no remedy for the 
magnetic storms due to cosmic causes, nor for the corresponding 
earth currents, but telegraphic disturbance can be eliminated by 
the use of double lines or return wires. 


THE ELECTRICAL ENGINEER, OCTOBER т, 


CURRENT CONSUMPTION.* 


By R. S. PILCHER (General Manager, Corporation Tramways, 
Aberdeen). 


Everyone connected with the management of electric 
tramways in these days realises the importance of the 
subject of current consumption, whether the tramways 
department has its own power station or not. The cost 
of electricity to any tramway system may be the question 
of a profit or loss on the year’s working. In Aberdeen 
the cost of current averages at 1:104. per unit, and the 
units consumed work out at 1:25 per car mile, making a 
cost of 1-37d. per mile run. The proportion of this to our 
working expenses is 2395, or more than half the cost of 
all our wages paid. I notice that in some of the largest 
towns in the country, the power expenses are about 30% 
of their total working expenses, and in one town they are 
as high as 35%. I think you will all agree with me that 
no effort should bespared intrying to prevent the system- 
atic increases in current consumption which are to be 
seen all over the kingdom. 

It is a fact, I believe, that the records of most towns 
in the United Kingdom and Ireland show an increase year 
by year in the consumption of current per car mile, and 
this is chiefly owing to track and car equipments becoming 
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Five years ago I experimented on опе of the English 
tramway systems with a view to saving current, and by 
instructing the motormen in the series parallel system of 
controlling motors, and by showing how it was possible 
to save current without decreasing the speed of cars, a 
reduction of over 7% was made. 

In Aberdeen I started a similar system three years ago, 


which has also been very successful. In the first place, 
each motorman is brought into the office, and before a 
blackboard thoroughly instructed in the series parallel 
system of control by means of diagrams. I spent a great 
deal of time in illustrating the difference between two 
motors running in series and two motors running in parallel, 
also how it is that when motors are in series they only have 
half pressure, half speed, and half the consumption of 
current. I find that it has to be very simply illustrated 
before the men can understand. My usual illustration 
takes the form of water, as I find that the men seem to 
grasp my meaning much sooner when referring to water 
than when speaking of electricity. 

The motormen seem to have great difficulty in realising 
how it is that parallel consumes so much more than series, 
and especially how the first notch in series and the first 
notch in parallel consume more than the second and third 
notches. Each man is instructed how to use the momentum 
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older, as well as to the great increase there has been in 
recent years in the number of top covered cars in use. I 
believe the increase through top covers is due in a small 
degree to the extra weight and windage of the covers, but 
in a larger degree to the extra carrying capacity of the 
cars in wet weather, and, in consequence, the greater 
number of stops which the cars have to make in a given 
time. 

I have heard some tramway officials speaking on this 
subject, who think that there is a great deal of current 
wasted through defective motor fields, badly worn pinions 
and gears, bent axles, etc., and I believe that in systems 
which have only been running a few years, much of the 
increased consumption may be due to this. But most of 
our systems have now been running over five years, and 
have replaced pinions, started to replace gears and field 
coils, in this way continually renewing the car equipments, 
so that I am inclined to think that the bringing forward 
of these causes of increased current consumption is rather 

apt to blind us to the true remedy, which, in my opinion, 
is to be found in the correct method of driving. We, in 
Aberdeen, could not afford to scrap any more field coils, 
and we get the full life from gears and pinions, but, we can 
afford to give a great deal of attention to the motormen. 


* Paper read at Eighth Annus. Conference of Municipal Tramways 
Association, September 23nd-24th. 


of his car to the best advantage, and he is shown how to 
keep up the same speed with less use of the power notches 
of controller. He is shown how the careful driver can, 
after arriving at the top speed, maintain it off the series 
position, whilst the careless driver would have his con- 
troller on parallel all the time. The men are also instructed 
not to run their cars on parallel, unless they have sufficiently 
clear space ahead to get the full benefit in speed of extra 
consumption. All the motormen are informed of the cost 
of current, and it never fails to impress them, because they 
previously did not appear to realise that electricity cost 
anything. Each motorman is put upon his honour to do 
the very best he can for the department, and he is informed 
of the reductions made. After having been thoroughly 
instructed in the office, he is given a printed instruction 
paper which shows where he should be running in parallel, 
and where in series, also where he should be coasting. 
I find that he soon learns the instructions, and gets into 
the habit of abiding by them. All our drivers are kept to 
their respective routes, otherwise I could not expect them 
to know the routes so well. A good inspector, who is 
tactful and not likely to ruffle the men, is put on the road 
to see that they carry out their instructions and to see 
there is no rushing to and from the different termini. 
Previous to thissystem being introduced into Aberdeen, 
the rise in current consumption each year had varied 
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between 6 and 1294 рег car mile, and immediately it was 
introduced there was a reduction. The first year the re- 
duction was 6%, on the vear previous, or a saving of £640. 
in addition to which the gradual increase was checked. 
Since then we have maintained the same cousumption per 
car mile, t.e., for three years, and as we have been adding 
to the number of top covered cars, at the rate of six each 
vear, I consider that this is equivalent to a gradual reduc- 
tion. 

Some months back I experimented with 10 ampere-hour 
meters, each meter being placed on a different route, and 
I noticed a further decrease in the consumption of current. 
The Aberdeen tramways system has now got all its service 
cars fitted with ampere-hour meters, and the consumption 
of current is lower at present with 41 top covered cars 
than it has been for the last five years, although there 
were only three top covered cars in use five years ago. 
These meters have already paid for themselves by the 
reductions made. One of the meters had been on a car 
for a month, and, thinking that the consumption on this 
car was rather high, I changed the drivers, and the first 
week after the change, the current consumed bv the new 
driver showed a decrease of 16s., which has since been 
maintained. This will serve to show what could be done 
when applied to a large svstem. The consumption of 
current is shown each dav and week against each man, 
a sense of healthy rivalry thus being created between the 
different men on each route in their effort to show the 
lowest consumption per car mile. I find that our motor- 
men like the cars with the meters on them; they become 
interested in watching the current. consumption each trip 
and each day, and I do not think it is necessary to become 
arbitrary or too strict with the men. I believe good results 
can be obtained without severe measures. Although we 
have saved several thousands of pounds in three vears in 
Aberdeen, there has never been a single motorman sus- 
pended in connection with this subject. The average 
motorman is a little slew to understand the subject, but 
the explanation should be simplified. The main point is 
to get them interested in the subject, and when they 
understand they will certainly reduce the consumption of 
current. 


I find that in Aberdeen the routes which use the most 
current are not always those routes which have the steepest 
gradients, but that the speed of the car and the number 
of stoppages has a material effect upon the current con- 
sumed. The cars which run the slowest, even although 
there are several fair gradients on these routes, use the 
least current, and on other routes where there is hardly 
any gradient the consumption is high, because of the high 
speed at which the cars have to travel, together with the 
greater number of stops. 


Theory would teach us that the faster the car travels 
the more economical is the current consumption per car 
mile; in practice I find just the opposite. It is of no use 
to give the efficiency of a car running in parallel against 
а car running in series, without taking into consideration 
the conditions of starting and stopping, combined with 
the fact that it is harder to keep time with a high average 
speed than with a low average speed, and will, in conse- 
quence, use more current when accelerating its speed. We 
have a route in Aberdeen on which seven cars operate. 
Some time back one car was taken off this route, but the 
six cars which were left used much more current. than the 
-seven cars had done, proving that in practice the faster 
the cars run the more current they will use per car mile. 


Sometimes mechanical controller regulators are advocated 
to save current, but I think that they are of little use 
except to prevent the abuse of the equipments by notching 
up too fast. My own impression is that any system of 
electric tramways which has no method of checking current 
consumption will use at least 5% more current per car mile 
than a system which has a systematic check upon its drivers. 
Of course, I believe that in those towns where there are 
very many steep gradients and few level tracks, there 1s 
not so much scope for this subject as in fairly level towns. 
If current is to be saved without interfering with efficiency 
(and it can be saved), the first thing to do is to instruct 
your motormen specially on this subject, and follow this 
up by a direct check upon them. It matters little whether 
you use watt-hour meters, ampere-hour meters, or time- 
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meters. I believe the same effect can be obtained by апу 
of these. It is not so much a question. of accurately 
measuring the consumption of current by each car, but 
rather of having a comparison day by day with other cars 
on the same route. 

On dry davs, or after several dry days, when there is 
a great deal of dust accumulated about the rails, the current 
consumption rises upon the car meters, and as Aberdeen 
is fortunate enough to possess a special sprinkling car 
fitted with rail nozzles, which the cleansing department 
use for watering the streets, this water саг is sent out to 
clean the rails. 

Different rail cleaners are often advocated for the purpose 
of reducing current consumption, but I think that most 
of them, although they clear the groove, leave a lot of dirt 
and dust upon the tread of the rail in dry weather; there- 
fore, I think that the best rail cleaner is a water car. 
Although the current consumed on a wet rail is less than 
on a dry rail, I find that on rainy days the consumption 
of current is higher than on dry days, but this is owing 
to the greater number of passengers carried аё rush-hours, 
and, consequently, the greater number of stoppages. 

In Aberdeen, simultaneously with the introduction of 
systematic supervision of the drivers, I noticed a great 
improvement in the time-keeping of cars; also, which is 
very important, a great reduction in motor troubles, the 
number of armatures in for repair being greatly decreased. 
The car repairs for Aberdeen last year stood at -4ld. per 
car mile, and I believe this 1s largely due to the reduction 
in current consumed. 

I think the question “ which particular type of meter 
should be adopted ?" is quite а secondary point. We 
in Aberdeen saved a great deal before adopting any 
meter. There is no doubt, however, that the meter is a 
most valuable part of our system of check now, and 
saves a great deal of supervision. 


CONTINENTAL AND BRITISH TRAMWAYS.* 


By A. R. FEARNLEY, General Manager, Sheffleld Corporation 
Tramways. : 


In comparing the working of bow collector and trolley 
boom systems, like most British. managers, Ї have 
only had actual working experience of the trolley system. 
In 1907 I had, however, the opportunity of experi- 
menting with a bow collector which was manufactured 
by Messrs. Brecknell, Munro & Rogers, Ltd., for a 
Russian tramway, and whilst, of course, our over- 
head line had not been constructed for a collector of this 
type, we found that there would have been little difficulty 
in obtaining very satisfactory results with this arrange- 
ment if the overhead line had been suitable. At the same 
time, knowing the serious disadvantages of the trolley, and 
from what I have seen of the bow collector, and the little 
experience I have had with it, I am inclined to the opinion 
that, as used on the Continent, it is the better arrange- 
ment. I am of the opinion that the trolley boom, with its 
attendant overhead fittings, is the most unmechanical 
feature of the whole of our tramway equipment, and despite 
all that can be done in the way of perfecting our overhead 
work by keeping the line over the track, planting extra 
poles and fixing extra pull-offs to ease the curves and by 
regular and systematic examination of trolley standards, 
trolley heads and overhead fittings, there is still a big 
weakness in this attachment. Many officials may state 
that their trolleys work with very little trouble, with few 
accidents and at a low cost, and to a certain extent no 
doubt this view of the question is an accurate one. At the 
same time, we must admit that, notwithstanding everv 
precaution, many serious accidents are narrowly averted, 
a considerable number of which are never heard of officiallv, 
especially if some carelessness has taken place and there 
appears to be no likelihood of the occurrence coming to 
the ears of the officials. The bow collector seems to give 
entire freedom from danger in this respect. It further 
very considerably simplifies the overhead fittings and con- 
struction work, although, on the other hand, it mav 
shorten the life of the trolley wire. I am not in a position 
to say that the bow collector can be maintained as cheaplv 
as the trolev boom, as, despite personal enquiries and 


* Abstract of paper read at Eighth Annual Conference, Municipal 
Tramways Association, London, Sept. 22-24. 


THE ELECTRICAL ENGINEER, OCTOBER 1, 


considerable correspondence, the figures which I have been 
able to obtain regarding the maintenance of the bow 
collector are very limited. I tried in three large cities 
on the Continent to get some exact figures showing the 
cost of working the bow collector, but, on each occasion, 
whether from the fact that thev thought the figures might 
appear elsewhere at an inconvenient time or not, or for 
some other reason, I was unable to obtain definite informa- 
tion. 

The cost of trolley upkeep in Sheffield for our last 
financial vear amounted to £1,031 14s., or -0336d. per car 
mile. The cost on a line where the bow collector is in use 
was given to me as being 041d. per car mile, and, in my 
opinion, the bow collector would be a considerable advan- 
tage if it could be worked with such a small difference in 
cost. 

RalL-Less ELECTRIC TROLLEY Cars. 

Reports of this recent addition to the method of meeting 
the requirements of suburban districts lying beyond the 
point to which it is considered financially safe to construct 
tramway tracks, show that there are verv considerable 
possibilities in this system for the future, and, in mv 
opinion, if it is given a fair trial without unnecessary 
restrictions and red flag regulations, it will, within the next 
few vears, form an important addition to our tramway 
business. 

Reports on the working of railless electric traction svstems 
have been presented to four or five different corporations. 
Lengihv extracts from these reports have appeared, and 
I do not therefore propose to repeat the description of the 
svstem which is now well known to the majority of members 
of the Conference. I have, however, attached some tech- 
nical data describing in detail the tvpe of motor which is 
employed on the railless electric cars in use in connection 
with the Vienna Municipal Tramway. svstem, which I 
believe has not been published before. Illustrations of 
these motors have appeared in the reports made by the 
deputations, and also in the technical journals. 

In comparing this methed of dealing with suburban 
traffic, I would sav that I think it 15 superior to any svstem 
of horse, steam, electric, or petrel "bus, which, so far as 
my knowledge extends, is at work in this country at the 
present time. 

A number of the members of the Conference have had 
an opportunity of seeing these cars at work under varying 
conditions, and there is no doubt that if the eld trouble 
on account of anticipated interference or damage to reads, 
is not made too much cf, тапу suburban districts which 
are to-day without any connection with our existing 
tramway systems, and in some cases without any con- 
venient means of access tw our cities, will be able to be 
linked up by a svstem of this description at a low capital 
cost, and vet obtain a satisfactory service. 

The question as to how far the working of railless electric 
traction will in future obviate the laving down of tramway 
tracks, is a most important one, and the subject is one which 
is worthy of the consideration of all municipalities who are 
considering the extension of their tramway routes into 
outside districts which are only thinly populated. The 
probability is that a system of railless cars would in such 
cases be found sufficient for many vears to come, and the lay- 
ing down of tramway track, with the consequent heavy capi- 
tal expenditure, might be delaved for a considerable period. 

As members are well aware, tramway track extensions 
of this description are not only expensive from point of 
view of capital required for outlay on track, etc., but it 
is usually found that street widening and road improve- 
ments, etc., which are demanded bv the outside authorities, 
are also considerable burdens, and if this can be delaved 
until such times as the population has increased to such 
an extent as to place bevond doubt the question of its 
financial success, it will certainly be to the advantage of 
the municipalities concerned. 

Some considerable time has now elapsed since the 
reports of the deputations regarding the feasibility. of 
adopting the railless electric cars were made, and as yet 
no corporation has obtained the necessary powers to work 
such a system, but it is anticipated that at least two of 
our large cities (Leeds and Sheffield) will obtain these 
powers within the next twelve months. 

The reasons which à Committee in the House of Com- 
mons recently gave for striking out a clause empowering 


a tramway company, who were promoting a Bill, to work 
railless electric cars, will be interesting. They were :— 

1. That they appeared to have no immediate in- 
tention of carrving out the experiment. 

2. That the cases which they submitted where this 
svstem was in operation were not routes in streets 
of places where the traflic was as great as in the 
town referred to (e., a town of about 126,000 
inhabitants). 

These reasons may be of use to members as showing 
the attitude which mav be taken up by a Parliamentary 
Committee when this matter 1s again brought forward in 
a Parliamentary Bill. 

CONCLUSION. 

Another method which one notices in comparing the 
ways of working, and one which is frequently adopted on 
the Continental systems, is the placing of the tramway 
tracks at the side of footwalks. This method is rarely 
seen in this country, and then only where its adoption 
is compulsory, the Board of Trade usually viewing such 
work with considerable misgiving, and specifying low 
speeds for cars running on track in such positions. On 
the contrary, it seems to be accepted in many places on 
the Continent as a necessary arrangement for the con- 
venience of the tramway passengers, and 1t does not appear 
to lead to any inerease in accidents, and is certainly a 
very great convenience in the loading and unloading of cars. 

In regard to the track, I find that we are adopting very 
similar methods to those in operation on the Continent. 
They appear to have had in use for a considerable time 
rails with wider groove and tread than the old English 
tvpes which are now rapidly being abandoned for the 
British standard sections. Speaking generally of per- 
manent way construction, I should say that in few places 
on the Continent is it equal to the permanent way to be 
seen on the majority of our municipal tramway systems. 
The junctions, crossings, and paving near the rails are 
certainly not kept in as good a condition as we are accus- 
tomed to see in this country. 

With regard to the trolley wire, grooved wire is very 
largely used, and no doubt it has been found of equal 
advantage with the bow collector as with the trolley boom. 

Comparisons of our methcds might be carried con- 
siderably further, but it must be remembered that the 
climate and the conditions of living in the Continental 
cities vary considerably from our own, and In comparing 
the tramway systems, these must also be borne in mind. 
Generally speaking, we must agree that their methcds and 
svstem appear to meet the requirements of, and to give 
satisfaction to, their passengers. It is interesting to find 
that at their tramway conferences they are dealing with 
the same subjects and attempting to elucidate the same 
problems that have engaged and are engaging the atten- 
tion of the members of our own Association. For instance, 


at the Annual Conference of the German Tramway and 


Light Railways Association, which I have just had the 
pleasure of attending in Hamburg, they were discussing 
the questions of :—- 

The repairs and renewals of car motors. 

The standardization of rail sections for tramways and 

light. railways ; | 

The cause of corrugations on tramway rails and the 

question of sharing the cost of carrying out the 
investigations in the inquiry which they are making; 

The best form of salt car and snow plough ; 

The medical examination of motormen and conductors ; 
all of which subjects are at the present time being, or 
have recently been, dealt with by our own Association. 
In some of the points raised there is no doubt our Con- 
tinental friends are in advance of us, and 1 trust that the 
comparisons have been made in a fair way and in such a 
manner as may assist us in arriving at conclusions as to 
whether or not, in certain phases of their tramway work, 
it would be advisable to follow their example. 


Evecrric IIUH-Moroks on тик VIENNA MUNICIPAL 
TRACKLE:S ‘TROLLEY SYSTEM. 

The electro motor of the trackless trolley vehicle gives 
about 20 h.p. effective for a current of 500 volts at about 
190 revolutions per minute, and the motors can be over- 
loaded constantly for a longer period without detrimental 
heating up to double this amount. 
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They are designed so that the field magnet spindle is 
mounted and fixed on the axle as an internal pole star. 
The armature is placed outside, and forms a whole with 
the wheel itself in such way that it revolves as a wheel 
around the pole star (field magnet). For this purpose it 
is carried on two ball-bearings, one each side of the field 
magnet. The field magnet consists of the best steel, and 
has ten poles, which are rivetted together under a specially 
patented process. 

Each spool is wound in a patented way, and consists 
of a flat copper band of uniform section service, but of 
variable width and depth. In this way the space between 
the spools is used 1n an entirely useful manner all through, 
although those spaces get narrower towards the centre of 
the wheel on account of the radial disposition of the spools 
themselves. The armature is built in a similar way out 
of the best steel, and consists of a great number of spools 
thoroughly insulated by a silk winding, which are built 
into the frame of the wheel, which frame is made out of 
special gun metal. 

The collector is placed outside this, and is arranged in a 
vertical plane so that the vibration of the car cannot lift 
the brushes, which consist of special carbons. In this way 
it is sufficient to have very weak springs pressmg on the 
brushes, which causes an absolutely insignificant and 
minimum of wear of the collector plates, and an absolutely 
sparkless working. 

For overhead line purposes, the motor consists onlv of 
four brushes, which are fixed on one ring, which is affixed 
in front of the collector. It is sufficient to take off the 
cover plate which is put on top of the collector to oversee 
the whole motor, and this enables one to fix or tighten 
up any part at wish. The motors are completely dust and 
water proof, and a special design of the axle makes it 
possible to take off with a simple and unique movement 
the whole wheel motor, and at the same time the radius 
rod, which is designed as fixing point of the brakes. The 
motors are placed in the back wheels for trackless trolley 
system, and in the front wheels for fire brigade work, 
sometimes also on trackless trolley lines of heavy gradient 
four motor wheels are employed—two at the back and two 
at the front—in which case the front wheels are fitted 
with a special design securing perfect steering even in the 
case of a sudden breakdown of one of the front wheel 
motors. The general rule, however. for trackless trolley 
is a back wheel drive, the brakes being fitted on separate 
air-cooled drums of very big diameter. 

The efficiency of the electro-motors on the brake varies 
between 80 and 9094, which in itself is an extremely 
favourable efficiency grade, and if one considers that the 
power 1s directly brought to the motors in the wheel itself, 
and therefore no gearing or change of power or transforma- 
tion of any kind is employed, this represents the efficiency 
at the wheel for a given current on the overhead line, which 
result it is claimed cannot be beaten bv motors of any 
other type. 


ELECTRIC POWER IN STEEL PLANTS.* 
By R. TSCHENTSCHER. 

Previously to September, 1904, the capacitv of electric 
power plants in American steel mills varied locally from 
200 to 3,000 kw. The largest units were of approximately 
1,000 kw. capacity, and only direct current at a pressure 

of 250 volts was used. Plans in contemplation over a year 
before 1904 resulted in the construction of the first steel 
mill power plant of any magnitude at the south works of 
the Illinois Steel Co. This plant consisted of a 4,000 kw. 
station composed of two 2.000 kw. 25 cycle, three phase, 
2,200 volt steam engine-driven generators. It was put in 
operation during September, 1904, and supplied two con- 
verter sub- stations, transformers for local alternating 
current motors, and a 22,000 volt transmission line 10 miles 
long supplying alternating current motors at a cement 
plant. Since 1904, тапу of the comparatively small 
electric power plants i in steel mills have been increased to 
several times their original capacity. 

Steel mills may be divided into four general classes, 
namely :— 

Á. Finishing mills, or those that buy steel in the shape 
A blooms or billets, and reduce them to a commercial 
orm. 


*Paper presented at the 26th annual convention of the American 
Institute of Electrical Engineers, 1909. 
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B. Steel-making mills, or those that buy iron and other 
materials needed in making steel. These mills are equipped 
with steel furnaces, and reduce their product to a com- 
mercial form. 

С". Self-contained steel mills; or those that buy the raw 
materials necessary to make iron. These mills are equipped 
with blast furnaces, steel furnaces, and rolling mills for 
finishing the product. 

D. Self-contained steel mills which also supply power 
to auxiliary plants, such as cement mills, or to other 
consumers. 

А. The electrical problems differ somewhat in the mills 
as classified above. In finishing mills the electric plant 
usually consists of a direct current, steam-driven station of 
from 200 to 1,000 kw., supplying power for table motors, 
cranes, Conveyors, lights, etc. No alternating current 
power is used, and the maintenance is a simple matter. The 
future problems of such a plant may result in the installa- 
tion of motors to drive the mill rolls, replacing wasteful 
non-condensing engine and inefficient boiler equipment, 
and the installation of a modern effent generating system, 
either steam-turbine or prod: cez ces cngine-driven (unless 
natural gas is available). The matter of installing storage- 
batteries and other refinements is a local one. 

B. [n existing steel-making mills the electric plant, 
though similar to that of plant 4, is of somewhat larger 
capacitv, ranging from 400 to 2,000 kw. The power 
demand 1s also for a similar purpose, and a mixed alter- 
nating current and direct current system is not required. 
The future problems of such a plant are similar to those of 
plant A. The development of the electric steel furnace 
may, however, be such that a commerciallv feasible equip- 
ment might result, and “ cold metal " (pig iron, scrap, etc.) 
be converted into steel, thus doing away with cupolas or 
Bessemer converter installation. The electric power 
problem would then be materially altered, as described 
later. 

C. In existing self-contained mills, the present problems 
are so diversified that a generalisation is not as feasible as 
in the two preceding classes. The electric plant problem 
is virtuallv a local one. A few general remarks may, how- 
ever, be made. The electric power plants of such mills 
range from 500 to 10,000 kw. capacity, the larger capacity 
depending upon whether motor-driven tolling mills are in 
service, and other considerations of large power demand. 
In plants without. motor-driven rolling mills a single direct 
current system often exists, which, when properly arranged, 
makes for a decidedly simple and easily maintained equip- 
ment. The power demand consists of: 1. Ore-handling 
equipment, such as unloaders, conveyors, distributors, ete. 
2. Sundrv blast-furnace service, such as raw material sup- 
ply cars, skip hoists, ete. 3. Steel-furnace application such 
as raw material, hot metal and scavenger cranes, charging 
machines, stripper cranes, ete. 4. And for the sundry 
rolling mill purposes as previously enumerated. 


In mills without large concentrated power demand the 
problem of installing storage batteries is a local one, and 
will depend frequently on the ore-handling equipment. lf 
this be considerable, or if located some distance from the 
power plant, then questions of power-plant capacity or of 
voltage at the ore-handling plant may be solved advan- 
tageouslv by proper storage battery installation instead of 
added direct current generators in the former case and 
alternating current generators and converters in the latter 
case, Where such ore- handling load does not exist, the 
station power fluctuations will in general not be over 10 
or 20%, and sufficient generating equipment only is needed. 
This equipment may be operated at a high load factor, 
the necessary maintenance being attended to on Sunday 
when the rolling-mill load does not exist. The desirable 
arrangement of simplicity and uniformity of equipment 
which exists in everv industry is most pronounced in mill 
work, on account of the comparatively large repair expense, 
the inefficient operatives, and the costliness of delays. 
Therefore, a single generating svstem with simple distribu- 
tion is desirable and feasible in plants of this kind. 


In plants with motor-driven mills or other sources of 
considerable power demand, the problem becomes rather 
complicated. Again, it is one of local treatment, though 
no doubt a few general principles may apply. The yene- 
rating requirements will in most cases result in an alter- 
nating current equipment. If the plant is an existing 
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one, and inefficient rolling-null engine and boiler equip- 
ment is to be replaced by motors operated by means of 
efficient power generated in the vicinitv of the blast fur- 
naces so that blast furnace gas may be utilised, then the 
commercial limitations will not usually admit of replacing 
the existing direct current generating station. A second 
station must be built, either adjoining the direct current 
station or at some more advantageous point. Proper 
electrical connecting apparatus between the two stations 
must be supplied. This will usually consist. of a converter 
floating between the two station bus-bars. The advantage 
of this arrangement cannot be overestimated, as operating 
conditions will usually be such that at stated intervals 
(Sundays) either station may be shut down in whole or in 
part. The selection of proper alternating voltage may 
also be a local one, though the experience of the last 5 years 
shows that the increase of electrical application in steel 
mills is so rapid that a pressure of less than 6,600 volts 
for local generation and distribution will no doubt result 
later in an unwieldy arrangement of switchboard and cable 
equipment and distributing feeders. The frequency of 
25 cycles, now used almost exclusively, is most suitable, 
and nothing has yet appeared to indicate that a higher or 
a lower frequency would be more desirable. 


D. It wil no doubt be of some interest to discuss 
specifically a few of the electrical problems encountered in 
a large steel mill. For this purpose the plant of the Illinois 
Steel Co. at South Chicago, III., will be outlined. This 
plant comes under classification П, previously referred to; 
namely, self-contained steel mills which also supplv power 
to auxiliary plants, such as cement mills, or to other con- 
sumers. Naturally enough, ft is in such plants that the 
greater variety of electrical problems exists and where 
electrical application will be most extensive. 

The South Chicago works of the Illinois Steel Co. is a 
good example of the self-contaimed steel mill. Its develop- 
ment during the last 5 vears has been remarkable. Prior 
to September, 1904, the electrical equipment of this plant 
consisted of a direct current generating equipment of 
2,900 kw. at 250 volts pressure. Even at that time this 
was the largest electrical installation in an American steel 
plant. The electrical power demand consisted of that 
usually found in mills under classification C, namelv, all 
classes of cranes, mill tables, and miscellancous equipment, 
illumination, ete. Since that time additional blast fur- 
naces, ore-handling equipment, steel-making mills, finish- 
ing mills, and two cement plants have been added. Where 
steam engines had been used at blast furnace skips, motors 
were installed, and the cost of operating was reduced. 
Where steam engines had heen used for ore handling and 
for all new ore-handling equipment, motors were installed, 
the output increased, and the cost reduced. Where new 
rolling mills were designed, motors on the main rolls were 
specified, with consequent increased tonnage at lower fuel 
and maintenance costs. Where new cement mills were in- 
stalled, motor drive was emploved throughout, and power 
obtained by means of high-voltage transmission lines from 
an efficient power plant. Again, the output was increased 
and the cost reduced. 

Without going further into details, the electrical installa- 
tions at this plant have during the last 5 years resulted in 
an equipment approximately as follows :— 


Number of motors, both alternating current and 


direct current. a B. js .. 2,000 
Total motor horse-power .. sá - .. 75.00 
Total number of are lamps KA 1,500 
Total alternating-current generating equipment 

installed 16,000 kw. 
New alternating-current generating equip: nent 

being installed 9,000 „ 
Total direct-current generating equipment installed 3,000 ,, 
Total generating equipment 28,000 ,, 
Total synchronous converter (and transformers) | 

and motor-generator equipment si 6,500 „ 
Total storage-battery equipment 1,200 „ 
Total transformer equipment 31,000  ,, 


The variety of the equipment may be judged from the 
various existing voltages, namely, 250 volt direct current ; 
110, 440, 1,100, 2,200, and 22,000 volt alternating current. 
This plant comes under the heading of `* evolution plants," 
that is, plants wherein steam and hydraulic equipment 
have been in process of replacement by electrical equip- 
ment. The solution of the various problems in such a 


plant does not result in the more desirable and simple 
systems which will be found m future new plants, for in 
the new plants the large variety of voltages mentioned 
above will surely be avoided. 

One of the problems in steel mills now receiving con- 
siderable attention, and which in the future will be one of 
the real engineering problems, is the conservation of waste 
heat. The existing waste heat at open hearth furnaces 
forms an enticing “point of attack; this waste may be 
eliminated by replacing such furnaces by electric steel 
furnaces. These furnaces will be mentioned later. How- 
ever, the waste heat at rolling mills does not as yet appear 
to be capable of satisfactory ‘elimination. All steel before 
being rolled must be heated so that an even temperature 
and, hence, even consistency throughout the piece will 
result. Producer gas furnaces are now used almost ex- 
clusively for this purpose. The stack temperatures are 
usually very high, being between 800 and 1,200? Fahr. 
These temperatures may readily be reduced by passing 
the gases through suitable steam boilers to provide steam 
for turbine generators. It is not at all improbable that 
instances exist. where, with proper installation of boilers, 
regenerators, turbine generators, and roll motors, a rolling 
nill may be made a self-contained unit, obtaining from its 
present waste heat sufficient power to supply electrically 
the entire requirements of the mill, including the roll 
motor, table motors, crane equipment, lights, etc. 

The utilisation of the energy remaining in the exhaust 
from non-condensing engines ‘and from compound engines 
is now receiving serious consideration, the large amount of 
energy bemg wasted in engine exhaust steam in non- 
condensing engines being roughly estimated at 50% of the 
total available ener gy. The rolling-mill engine appears to 
offer a very desirable point of attack in this connection. 
However, the writer wishes to emphasise that there are 
many other places in most steel plants where this problem 
might better be attacked from the standpoint of permanent 
equipment. By attaching a low-pressure turbine equip- 
ment to the exhaust of a non-condensing rolling mill engine, 
a premium is put on the retention of that engine m service. 
The superior operating and cost advantages of motor drive 
over reciprocating engine drive (with accompanving boiler 
equipment) cannot be taken advantage of. The steam 

engine with a tail in the form of a turbine generator will be 

much more difficult to get rid of. It would, therefore, 
appear that the other weak points about the mill should be 
first seriously investigated. 

The steam engine blowing equipment at many blast 

furnace plants consists of well-built compound engines. 
The possibilities here for low-pressure turbine installation 
are very great. At a plant which recently came to the 
writer's attention, four blast furnaces receive blast from 
eight modern condensing blowing engines. Roughly, the 
amount of steam required by these engines is 300,000 lb. 
per hour. By the addition of less than 100,000 lb., these 
engines develop their required power with exhaust at 
16 lb. absolute. These 400,000 lb. of steam would be 
sufficient to supply a low-pressure turbine generator capa- 
city of approximately 15,000 kw. The power station in- 
stallation might consist of three 5,000 kw. units. Sufficient 
power would be available to convert all the mills at this 
plant to electric drive. 

One of the electrical problems at the plant of the Illinois 
Steel Co., which may be of interest, concerns the installa- 
tion of additional generator capacity. A solution of the 
problem which contains many admirable points was an 
installation of a low-pressure turbine so designed that high- 
pressure steam up to full capacity will be economically 
utilised. Compound condensing reciprocating engines in 
the power station and in an adjoining blowing engine 
station will normally supply the steam for this turbine, 
which will be of 9,000 kw. capacity. Each compound 
engine will be so arranged that it may exhaust into the 
present condenser, or into the turbine main at slightly 
above atmospheric pressure. In case of insufficient "оҳе 
pressure steam, the deficiency may be supplied from the 
high-pressure main, the turbine being so arranged that this 
high-pressure steam will be economically emploved by 
means of a separate valve and nozzle chamber. Should 
no low-pressure steam be available, the full capacity at high- 
pressure steam may be obtained. Тһе condensing equip- 
ment will be adequate, the yearly/ calculated. vacuum 
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averaging better than 1 in. absolute pressure. Reliability 
and economy are the predominating features in the installa- 
tion. The operation will be watched with interest, and it 
is expected that gratifying results will be derived. 

Another problem at this plant which may be of interest 
was the improvement of the power factor. The installation 
of alternating current roll motors, miscellaneous small alter- 
nating current motors, and the expansion of cement mills, 
where the sole drive is by induction motors, has so affected 
the power factor, that at present the station power factor 
is not over 70%. The largest item in bringing about this 
condition is a load of appro »ximately 7,000 kw. of induction 
motors at a cement plant supplied bv a 10 mile trans- 
mission line of 22,000 volts stepped down to 440 volts. 
Improvement of the station power factor bv corrective 
means at the cement plant at once suggested itself. This 
might originally have been accomplished either by the 
installation of direct current equipment, including motor 
generators or synchronous converters, or bv the use of a 
considerable number of synchronous motors in place of 
induction motors. The operating conditions—character 
of service, cement dust, and inefficient operatives— make 
the former comparatively impracticable; the additional 
complication of miscellaneous operation of synchronous 
motors at proper power factor by inefficient. help makes 
the latter also undesirable. It is an ever present axiom 
in steel mill practice that the mill equipment should be 
simple, rugged, and easv of operation and repair. What- 
ever refinement and complication may be beneficial should 
be confined to engine rooms. power stations, sub-stations, 
etc., where labour more skilled in maintaining the equip- 
ment may be emploved. ‘The foregoing, therefore, decided 
that the cement mill equipment should include the induc- 
tion motor, the squirrel-cage type being used. wherever 
possible, with simple starting apparatus such as step-down 
transformers with starting bus-bars, instead of local com- 
pensators and starters for each motor. 

The question of power factor correction resolved itself, 
then, into the installation of " svnchronous condenser ” 
equipment. In order to prove such an equipment com- 
mercially advisable, it is, of course, desirable to have the 
` so-called condenser do mechanical work. so that such pro- 
portion of its initial cost and operation and investment 

expense could be charged against it, making the charge for 
power factor correction correspondingly less. However, 
mechanical work of sufficient magnitude did not exist at 
the cement plant, and the problem resolved itself into 
determining whether such a synchronous condenser equip- 
ment operating idle would prove a commercial proposition. 
A detailed study of this case was made; the following 
items give the points at which loss of energy would be 
reduced, a loss that could be expressed commercially, most 
of the factors being the components which influence com- 
bined efficiency : 

(a) At station generator fields, due to less excitation 
being required as the power factor improved. 

(>) In station cables and switchboard equipment, on 
account of less current at improved power factor. 

(c) In step-up transformers, due to improved power 
factor. 

(d) In transmission line, due to less current and improved 
power factor. 

(e) In step-down transformers for the same reason. 

(f) In step-down transformer wiring and switchboard 
equipment. 

To offset the foregoing there is the energy required to 
operate the so-called synchronous condenser. With a 
delivered load of approximately 7,000 kw. at 70% power 
factor, the over-all efficiency is approximately 83%. The 
installation of two 1,650 kilovolt- ampere synchronous con- 
densers will raise this over-all efficiency to 87.5%, the net 
gain of power being approximately 300 kw., which at 0-59 
per kw.-hour represents a yearly saving of approximately 
$10,000. In addition to this, the power station capacity 
will be appreciably increased, due to the present engine 
capacity exceeding present generator capacity, and due in 
a small measure to decrease of excitation load. This gives 
the commercial aspect. The purely technical aspect of 
improved operation (regulation and control) due to im- 
proved power factor needs but to be mentioned. 

Where alternating current motors are used to drive rolls, 
or for miscellaneous mill purposes such as for tables, cranes, 


etc., where now direct current motors are used almost . 


exclusivelv, the power factor conditions will no doubt 
require power factor correction ; this may be accomplished 
by the installation of adequate synchronous condenser 
installation. The commercial problem will here be rendered 
more sinple, for considerable mechanical load in the nature 
of air-compressors, pumps, fans, etc., may be supplied to 
render the charge for power factor correction materially 
less than that outlined above. 


Before closing, it may be of interest to dwell upon 
another problem of considerable magnitude which is just 
becoming manifest. This refers to the manufacture of 
steel by means of electric power. The Illinois Steel Co. 
has in operation a 15-ton electric furnace of the carbon- are 
ipe Three 750 kilovolt-ampere, 2,200 to 100 volt, 

25 cycle transformers are installed. That the making of 
steel by means of electricity will in the near future he an 
active commercial proposition in the manufacture of pro- 
duct where now crucible, open hearth, and Bessemer steel 
is used, is practically an established fact. The extent to 
which electric power will be necessary for this purpose can 
easily he conceived to require power stations of a magnitude 
comparable with those of the largest lighting and railway 
plants. The writer believes the future will demonstrate 
that the country’s largest power generating stations will 
be found within the confines of the steel plants. When 
one considers that a steel making furnace plant utilising 
electric power to generate the necessary heat, and haying 
a capacity of 4,000 tons per 24 hour, requires generating 
capacity of 20,000 to 30,000 kw., it is not difficult to con- 
ceive the magnitude. toward. which the future steel mill 
power plant will tend. 

Let this thought te carried a little further to illustrate 
a plant wherein the application of electricity would Бе 
supreme. A 2,000,000 ton per vear self-contained plant, 
where coal, flux, ore, and other raw materials enter, and 
where all classes of stee! products, together with cement 
and the bi-products of coke ovens, leave the plant as 
finished saleable product, might consist of a blast furnace 
plant. a Bessemer converter plant, an electric steel-1efining 
plant, a suilicient number of rolling mills, a cement plant, 

and a coke oven plant. Such a plant would require 
electric generating capacity depending largely on the 
extent to which the finished product is carried. Consider 
the plant as finishing three-fifths its product as rails, one- 
fifth as plates, and one-fifth as structural shapes. The 
total electric power requirements for such a plant would 
be over 100,000 kw., and it is quite hkely that such power 
could be generated without burning coal for power genera- 
tion fuel purposes. The so-called waste gases of blast 
furnaces and coke plants and the utilisation of other waste 
heat will supply more than the required fuel. 

If now a plant ke conceived wherein the product 1s 
further finished, for example, into tin plate, wire, etc., a 
point тау be reached where fuel must be obtained from 
sources other than the usually considered waste sources 
about the plant. The possible reduction of iron from 
ore by electrical application, or the manufacture of steel 
electrically direct from ore, are mentioned merelv to show 
a possibility. The realisation of such a possibility would 
produce a problem the solution of which would result im 
power plants in comparison with which the foregoing 
mentioned equipment would ke inconsiderable. 


ELECTRIC SMELTING IN PRODUCTION OF IRON 
AND STEEL.* 


By E. J. LJUNGBERG (Falun, Sweden). 


On the whole there is at present not much more to add 
to what has already been published concerning the melting 
of steel by use of electric current. Many tvpes of furnace 
have been evolved and constructed—the Héroult, Kjellin, 
Stassano, Girod, Róchling- Rodenhauser, and others. [t is 
also well known that furnaces up to a capacity of 15 tons 
have been built for making special steel with good com- 
mercial results. For making steel of ordinary quality the 
electric method still seems to be too expensive, even where 
cheap water-power is available. 


* Paper read before the Iron aud Steel Institute. 


At Gysinge, one of the works belonging to the Stora 
Kopparbergs Bergslag, there is one Kjellin induction 
furnace with & capacity of 2 tons, but as this is working 
as a Talbot furnace, not more than about one ton at a 
time is tapped. 

The continuous current used in this furnace represents 
about 200 kw., and the output in 200 days amounts to 
about 1,200 tons of ingots using 500% pig and 50%, scrap. 
As no other pig iron is used except the famous Dannemora 
brand made by the firm, which, as every one knows, is 
extremely low in phosphorus and sulphur, the process can 
hardly be called a refining process. The product is a carbon 
steel of high quality, possessing some superiority over steel 
made by the ordinary melting processes, the quality which 
I would instance specially being that it 13 comparatively 
soft to work, either hot or cold, although high in carbon. 
It is a superior carbon tool steel. It may be of interest to 
state that the company makes about 15,000 tons of Danne- 
mora charcoal pig iron annually, of which about one-third 
is exported and two-thirds are used at the works at Söder- 
fors and Elfkarleó for the manufacture of Dannemora 
Wallon bar iron, open-hearth, and crucible steel. 

In the electric furnace, as well as in the crucible plant, 
there are also produced, among different kinds of special 
steel, high speed self-hardening steel, tungsten steel, 
chromium steel, and nickel steel. Such steels can easily 
be made in electric furnaces when the necessary care is 
taken. When speaking of high quality steel, all steel- 
makers know that the utmost care in heating, hammering, 
rolling, and tempering is necessary if a good result is to 
be obtained. 

For a country like Sweden, possessing practically no 
coal-mines, but numerous waterfalls, the manufacture of 
iron and steel direct from ore by the agency of the electric 
current is of much more interest than the melting of pig 
and scrap to make steel. At the works at Domnarfvet, 
extensive and costly trials have therefore been made in 
the direct reduction of ore during this and the past few 

ears. 

d In these experiments two modifications of a furnace, 
constructed by Mr. Wallin in Berlin, and several modifica- 
tions of a furnace, constructed by Messrs. Grönvall & 
Lindblad (the Electro Metal Co.), Ludvika, have been tried. 
Of these, it is needless to describe any except the latest 
form. 

The accompanying drawing shows a furnace similar to a 
common blast-furnace, but with three electrodes fed by 
three-phase alternating current at about 40 volts, 60 cycles, 
and 9,500 amperes, averaging 674 h.p., instead of tuyeres. 
In this furnace, which has been running fof 1,903 hours, 
there have been produced 28 tons of iron, containing from 
0-95 to 3-099, of carbon. 


In the manufagture of this quantity there was used :— 


Tons. 
Ore .. T - m T - 442 
Lime ef d (x Sis id 24 
Coke ae x: < О is 41 
Charcoal js 935 is 58 
Electrodes, total .. Si 2 A 6:5 
Electric current (kw. hours) .. 891,623 
or per metric ton of pig iron produced :— 
Kilos 
Coke and charcoal 353:3 
Power, horse-power year 2 .. 0492 
Electrodes, effective 8˙8 kgs. 
Wasted ends 139 „ 
— 22°7 
Pig iron from ore and lime 60°02 
Pig iron from ore alone 63°50 
Pig iron per horse-power year .. 2°03 tons. 


The temperature of the escaping gases from the furnace 
is generally very low, and contain on an average about 
220% of carbon dioxide (from 8 to 41%). The amount of 
carbon monoxide varies from 39°4% to 61%. The gases 
contain practically no nitrogen, but steam from the water 
in the ore, lime, coke, or charcoal is present. 


The efficiency of the electric current ought to be higher 
than hitherto, if the considerable loss of heat by cooling 
water and radiation can be reduced. These losses seem 
to be about 30%. 
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No air whatever is used in the“ process, and the’ gases 
are produced from the carbon in the charcoal and coke 
and the oxygen in the ores (FeO + C = Fe + CO). Either 
charcoal or coke may be used, but the consumption of fuel 
will be practically the same in either case. 

According to the description of the inventor, the figure 
shows a vertical section through the' furnace, which con- 
sists of a lower portion or smelting chamber, corresponding 
to the hearth of a blast-furnace, and a top section or shaft. 
The latter 1s supported on columns, which prevent any 
weight from bearing on the arch of the smelting chamber. 
The latter is so proportioned as to provide a considerable 
amount of free space between the charge and the arched roof 
through which the carbon electrodes project into the charge. 
The brickwork is thus protected against any very high 
temperature, and remains a non-conductor of electricity. 
This is an important feature of this furnace, since experi- 
ment has shown that if the electrodes enter the chamber 
at the point where the charge touches the walls, a very 
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SECTION OF FURNACE. 


high temperature is generated at this point; the brick- 
work is destroyed and becomes a conductor of electricity, 
giving rise to a more or less complete short-circuit. The 
brickwork may be further cooled by means of a blast of 
cool gas taken from the top of the furnace and blown in 
round the electrodes with a fan, no heat being lost by this 
proceeding. | 

The ore and fuel are crushed to a suitable size, and are 
fed into the top of the furnace through the bell hopper 
in the usual way, the ore being partially reduced T the 
carbon monoxide rising through the charge. The latter 
spreads out in the smelting chamber as shown, and the reduc- 
tion is there completed. Since the electrodes project well 
into the charge, the highest temperature occurs in the centre 
of the latter, and the brickwork is thus kept cool com- 
pared with the walls of an ordinary blast-furnace. 

It will be seen from the figures given in the paper that 
a step has been taken in the direction of replacing a con- 
siderable part of the fuel used in making iron and steel 
by the electric current, and that the problem is technically 
solved. As regards its commercial value, it is too early 
to make any definite statement yet, but this will be readily 
understood by all iron and steel makers when they reflect 
how many years it has taken to bring the Bessemer, the 
geris n and the basic processes to their present state 
0 


perfection. ‘a ` 
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ELECTRIC FANS: THEIR USE AND ABUSE. 


Considerable stir has been made in sanitary circles at 
home and abroad by the published results of investigations 
carried on by Drs. A. Sartory and Alfred Fillasier (the 
latter an official of the Paris Municipal Council) into the 
action of small ventilating fans on the puritv of the atmo- 
sphere. These fans, of the exhaust tvpe with wings revolving 
in a grooved rim at their periphery, and of the four blade 
pattern with free ends, are used on the Continent even 
more generally than they are in England. 


As a rule, they are employed merely as fans, not as 
ventilators. That is to say, their chief mission is to produce 
a sensation of coolness by causing air waves, and in this 
way also hastening the dissipation of clouds of smoke and 


vapours. Out of the fifteen cases investigated by the two 


French doctors, mostly in places of publie resort, such as 
cafés and restaurants, in only two were the fans actually 
used as ventilators ; that is, placed in direct communication 
with the outer air, and so acting as exhausters, removing 
foul air, and thereby inducing the ingress of fresh air. In 
all other cases observed the tans were solely employed as 
agitators, being placed at levels varying from 5 to 10 ft. 
from the ground. Circumstances varied considerably, in 
one place a single fan being used in a room of 600 cubic 
metres capacity, in another three fans being at work in a 
room of only 450 cubic metres. In other words, the fanning 
was often overdone, too many and too powerful fans some- 
times being placed in awkward positions, giving rise to 
draughts, incommoding the servants. But the chief point 
of observation was the atmosphere itself. 


The method of investigation was to expose gelatine plates 
to the air for a measured time, and then to incubate these, 
cultivating the bacteria and counting them. Investigations 
commenced early in the morning, from 9.30 to 11 o'clock. 
Cultures were made from gelatine plates exposed before the 
fans had been set in motion, and again after the fans had 
been in motion for one hour. Sometimes further samples 
were taken after two hours working of fans, and once again 
after the fans had been stopped and allowed to rest tor an 
hour. 


In all fifteen cases the doctors found that the effect of 
the fans was to vastly increase the number of bacteria 
present in the atmosphere. Let us take a typical case : that 
of a small wine-shop, the room 100 cubic metres, one air- 
beating fan with no outside communication being used. 
At 10 o'clock, before the fan had been set to work, the air 
contained 18,000 bacteria to the cubic metre; one hour 
after the fan had been in motion the number was 42,000 
bacteria to the cubic metre, and rose to 65,000 after two 
hours' work. The fan was then stopped, and within an hour 
the bacteria had dropped to 21,000 per cubic metre. An 
even more startling case is that of a medium-sized café, 
where the currents were respectively 18,500 before fanning, 
35,000 after an hour’s working of the fan, and 85,000 after 
two hours. In this instance a couple of fans were at work, 
and were of the flat blade pattern. | 


Where the fans were used as ventilators, that is to sav, 
as exhausters and introducers of fresh air by induced 
draught, the results were far better. A café, 750 metres 
capacity, had a winged tan communicating with the outer 
air, and a flat blade air propeller without communication. 
The observations were carried out at 11 a.m., and showed, 
in an open part of the room, the following results: Before 
the fans were in motion, bacteria 10,000 per cubic metre, 
after one hour's fanning 17,000, after two hours 27,500. 


Simultaneously, observations were taken close to the air 
propeller, with these results: Before the fans were set in 
motion, bacteria 11,500 per cubic metre, after one hour's 
fanning 19,000, after two hours 37,000. 


It would appear from this that the doctors’ contention 
that these fans acting as agitators have the effect of raising 
dust and filling the air with it and its bacterial content, is 
well established. Under given circumstances this might 
prove highly dangerous; for instance, in hospitals, con- 
valescent homes, or places of public resorts where con- 
sumptives happened to be present, for then a percentage of 
the bacteria would be pathogenic germs, capable of setting 
up specific diseases. It is, however, easy to exaggerate the 
danger. All bacteria are not harmful, though their presence 
in undue numbers betokens insanitary conditions. It is 
certainly well to consider the doctors’ investigations and 
to take measures to correct the evils thev point out. But 
this does not mean that we need subscribe to their demand 
for the total prohibition of all such fans. Far from it. For 
such fans fulfil a most useful function, if only common-sense 
precautions are adopted. 


It is scarcely necessary for us to dwell on the fact that 
dust should be kept down in private and public rooms, by 
the judicious handling of slightly damped cloths. What 
directly concerns us is the adapting o1 the fans to the special 
work they have to perform. Their size and the velocity at 
which they run must be suited to the size of the room in 
which they work and other surrounding conditions. 


Where they act as air exhausters, they are usually placed 
high up, and so may be safely run at a high velocity, for 
direct draughts are avoided, provided that the air inlets are 
so arranged as to distribute the incoming air evenly and 
over as wide an area as possible. As Drs. Sartory and 
Fillasier show, where this course is in vogue the influence of 
fans in increasing the bacterial content of the air is but 
slight, for one must remember that the rise from 10,000 to 
27,000 is not all accounted for by the raising of dust by 
means of the fans. The first observation was taken at 11, 
when few people were present, the third at one o’clock, when 
the café would be crowded, and the atmosphere naturally 
more polluted. | 


When, however, fans are used not as ventilators proper, 
but as propellers for cooling the air, then it is well to 
augment the size of the blades and to diminish their 
velocity, so that refreshing air waves may be obtained 
without great disturbance. In fact, we must imitate, 
as closely as may be, the action of the large Oriental fan or 
the punka. 


That is, if one use the ordinary types of fans in the 
ordinary way. But Dr. A. Richet, who was also exercised 
by the same phenomena that disturbed the two first-named 
scientists, carried his experiments further, with the result 
that he has been able to tell the Academie de Medicine of 
Paris of an admirably simple method for cleansing the 
atmosphere of rooms. Dr. Richet approves of the disturbing 
air propeller. The more violent its action, within reason, 
the better for his purpose. For his object is to draw all the 
air in а private sitting room, a hospital . ward, a place of 
public resort, or a factory through the fan, and there to 
deprive it of its dust and microbes. This he does easily 
enough. 


He places his electrically driven fan in a cylinder, opening 
funnel-wise at top and bottom. Over the cylinder is placed 
a small tank containing water, which is allowed to fall drop 
by drop on the wings of the revolving fan. The result is 


a ee ———————————— 
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that a spray is at once created, which condenses on the sides 
of the cylinders, slowly trickling down to a waste receptacle 
below. But the water is no longer pure, for it has washed 
the air, as it rushed through the cvlinder, of all impurities, 
including smoke, dust, and bacteria. It will thus be seen 
that by means of a very slight modification, the evil of 
which Drs. Sartory and Fillasier complain, may be con- 
verted into a blessing. The fans are used to wash the air, 
and the water will also help to cool the atmosphere in 
summer, and to correct the enervating dryness of over- 
heated places of public resort in winter. Indeed, for places 
of public resort, and especially restaurants (say, smoking, 
rooms and billiard saloons) the system is ideal. So, too, 
will it be found to confer immense benefits in tropical 
countries. 


Then, for special purposes, the tank itself may be manipu- 
lated. For instance, if running in a hospital or sick room, 
the water may contain a slight admixture of disinfectant. 
In factories where dust-producing industries are carried on 
the fans or the funnels at the base of the cylinders, may be 
so placed as to draw the dust away from the workers, and 
the trickling water may be made slightly sticky by the 
addition of some such aglutinant as soap or glycerine, or 
where carbonic acid is evolved to an inconvenient degree, 
scda or potash would be a useful addition, and chloride of 
copper where carbon monoxide had to be counteracted. 
Indeed, we may say that Drs. Sartory and Fillasier have 
conferred a public benefit by their investigation ; not that 
we adopt their conclusions, but the rather that it emphasises 
the utility of these air agitators, since Dr. Richet has shown 
how by this means one can wash, purify, and cool the 
atmosphere. 

It is a discovery of immense importance, and it behoves 
makers of ventilating fans to put it to practical use. 


SUCCESSFUL ELECTRICAL EXHIBITION. 
CORPORATION AND CONTRACTORS COMBINE. 


The Electrical Exhibition promoted by the Electricity De- 
partment of the Greenock Corporation with the co-operation 
of the local contractors has proved extremely successful. The 
object of the exhibition was to demonstrate in a practical 
manner the advantages of utilising electrical energy for cooking, 
heating, lighting and power. In order to bring in likely cus- 
tomers, complimentary tickets were issued by the Department, 
but the demand for these became so great that a charge for 
admission was made on the fifth and concluding day. It is 
estimated that nearly 10,000 visited the exhibition at the Town 
Hall, and hundreds were unable to obtain admission in the 
evenings. Numerous inquiries were received by the Corporation 
and the contractors represented, and several &ubstantial orders 
taken during the course of the exhibition. The hall was beauti- 
fully decorated by the Burgh Electrical Engineer's (Mr. J. A. 
Robertson) staff with variegated electric lights, while the 
‘electric home," comprising a suite of four rooms fitted with 
up-to-date electrical applianees clearly showed the value of 
electricity for domestic purposes. At the Corporation Power 
Stall were to be seen numerous applications of electricity for 
power purposes.  Considerable attention. was attracted by a 
small electric crane suspended from a girder, which was fitted 
with an electro magnet that picked up heavy iron or stcel 
plates and girders, the hand labour being confined to the opera- 
tion of the switches. Demonstrations of electrical cooking were 
given twice daily, the clectric utensils including ovens, grills, 
hot-plates, toasters, milk warmers, sterilizers, kettles, ete. 

Electric advertising signs, power appliances (including elec- 
trically-driven vacuum-cleaners), an electric fairy fountain, and 
demonstrations of Rontgen Rays were other attractive features 


of the exhibition. In addition to the contractors taking stands, 


a number of leading electrical firms in the country contributed 
freely of their most recent domestic and other appliances for the 
exhibition. At the opening ceremony, Mr. Robertson observed 
that while people in Greenock were comparatively familiar with 
the use of electricity in shipyards and other public works, there 
were, perhaps, not so many who knew that electricity could be 
applied to the humbler domestic uses of boot polishing, knife 
cleaning, cooking, heating, and so forth, reducing house labour 
to a minimum. 
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INTERPOLE GENERATORS AND MOTORS.* 
By W. B. HIRD, M. I. E. E. 


In generators and motors running at abnormally high 
speeds, and motors in which a high range of speed varia- 
tion by means of shunt regulation is required, the react- 
ance voltage of the short-circuited coil becomes so high 
that commutation cannot be satisfactorily carried out 
without some special device. Broadly speaking, the re- 
actance voltage of an armature is increased bv increasing 
the length of the armature core relativelv to its diameter, 
and also bv decreasing the total magnetic flux of the 
machine. 

It is possible by the use of interpoles to work with 
values of the reactance voltage five or six times as great 
as would be admissible in an ordinary machine, and with 
careful design the results are entirely satisfactory. 

The discussions which have taken place on this subject 
have been full of warnings as to the danger of introducing 
interpoles into general design merely because they were 
useful in special cases, and very determined attempts have 
been made to restrict the use of interpoles to these special 
cases ; but, nevertheless, the use of interpoles in machines 
running at moderate speeds and of ordinary output is 
becoming more and more frequent. It is also becoming 
more and more usual to find interpole machines specified 
by users, who have had experience of them and prefer 
them to ordinary machines. 

The principle of all interpole designs is to provide a 
small auxiliary pole between two main poles, in such a 
position and so proportioned that it will provide just such 
a field as is suitable for counteracting the reactance volt- 
age of the short-circuited coil under the brush. The inter- 
pole is always series wound, and its winding carries the 
whole or a fixed proportion of the armature current ; thus, 
so long as the iron is not saturated, the field strength 
under the interpole is alwavs proportional to the armature 
current, so that if the design has been correctly worked 
out to give gocd commutation, say at full load, the same 
relation will hold between field strength and the armature 
current to be reversed at anv other load, and the machine 
will work sparklessly without any change of brush position 
at any load, the only limit being the saturation of the 
iron core of the interpole. That is, the machine will carry 
sparklessly and without change of brush position any 
overload up to the point where the increased ampere-turns 
on the interpole cause the iron to approach saturation. 

One of the simplest formulas for calculating the react- 
ance voltage is that published by Mr. Mavor in a paper 
read at the International Engineering Congress in 1901. 
In a slightly modified form, this formula is: P = ecfmzl/ 
(pn) where P is the reactance voltage; e, the E.M.F. 
generated in the armature: c, the armature current; m, 
the number of turns in one section ; l, the gross length of 
armature core; p, the number of poles; n, the number 
of magnetic Imes per pole; f, the number of lines per 
unit length of core due to 1 ampere flowing in one turn 
of the short-circuited coil. The value of f varies to some 
extent, but, for ordinary machines, it does not materially 
differ from 20 lines per inch length of core. 

The value of the reactance voltage given by the formula 
is the maximum value; on the assumption that the 
current in the short-circuited coil varies as a sine curve, 
to obtain good commutation, it is necessary that a field 
be provided under the interpole such as to generate a 
voltage in the short-circuited coil equal to 0-636 P. 

The number of turns in the coil 1$ m, and if R be the 
number of revolutions per minute of the armature, D the 
diameter of the armature, and 4 the length of the inter- 
pole measured parallel to the shaft, the E.M.F. generated 
in a magnetic field of density B will be: m > 4 > В x 
т) R/ 60; by hypothesis, this must be equal to 0-636 P, 
whence 

B4/120636 ecf > 60/pn D R. 

If the interpole shoe is made of the same length as the 
armature соге 4/1 = 1, and the formula gives directly 
the value of B required in the interpole gap. It is usual, 
however, to make < less than 1 whenever possible, the 
advantages being to lessen the leakage between interpole 
and main pole, and also to minimise as much as possible 
the interference with the freedom of ventilation which an 


* Abstract of paper read before the Institution of Electrical Engineers. 
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interpole extending over the whole length of core would 
preduce. It should also be noticed that, bv decreasing the 
ratio 4/1, the value of B in the interpole air-gap is in- 
creased. If a very low value of B is used, there is no doubt 
that the reactance voltage of the short-cireuited coil is 
increased by the presence of the iron. pole-shoe, which 
decreases the relucantce of the magnetic path for lines 
surrounding the short-circuited coil. 

If, however, the value of B is fairly high, this effeet is 
much reduced, and the reluctance of the path and, con- 
sequently, the value of the reactance voltage is not appre- 
clablv affected bv the presence of the interpole. 

The width of the interpole shoe has been made equal to 
one slot-pitch plus one tooth-width, calculated so that the 
coil shall be under the interpole during the whole time of 
commutation; but, m practice, considerable latitude 18 
possible in the choice of a pole-width, and from the point 
of view of leakage, the narrower it 1s, the better. 

Since the interpeles are placed. immediately over the 
brush—i.e., on the axis of commutation—the whole of the 
armature ampere-turns aet immediately in opposition. to 
the interpole winding, and thus sufficient ampere-turns 
must be provided to neutralise the armature ampere-turns, 
in addition to those required to give the requisite value of 
B in the air-gap. From this it will be seen that the number 
of ampere-turns required on an interpole is considerable. 
As a matter of fact, they are frequently in excess of the 
number required on the main poles. The fact, however, 
that the interpcle can usually be made of small section, 
so as to keep the mean turn of the winding short, enables 
this number of ampere-turns to be obtained with only a 
relatively small expenditure of copper. 

The number of interpoles may be made less than the 
number of main poles, but although this arrangement gives 
gocd results on small machines—say, 20 h.p. motors, in 
which the reactance voltage is not exeessive—it has not 
been found satsifactory in machines of any considerable 
size. 

In order to justify the use of interpoles in small machines, 
it must be shown that such à machine can, by the use of 
interpoles, be made either better or cheaper than could he 
done on ordinary lines of design. 

Since the material and labour expended on the inter- 
poles make up, especially in a small machine, a not incon- 
siderable proportion. of the total cost, a corresponding 
saving must be found in the other parts of the machine, 
due to the fact that the reactance veltage mav be con- 
siderably increased without spoiling the commutation, 
The directions in which such a saving may he looked for 
are the use of a reduced depth of air-gap, allowing of 
smaller magnets carrying less copper ; reduced number of 
commutator parts, saving both labour and material in the 
commutator; and, lastly, the possibility of working with 
a greater length of armature core relatively to the diameter. 

The possibility of saving a considerable amount on the 
cost of any given machine bv the latter means does not 
appear, up to the present, to have been fully taken advan- 
tage of. It is well-known that in the present practice the 
length and diameter are not chosen so as to give the machine 
most economical in first cost, and that greater relative 
length would almost invariably conduce to a lower cost 
price. 

The way in which the costs may he expected to vary, 
for different diameters can be shown by curves, with d:l 
as base line, and if it be assumed for the moment that the 
output of the machine watts/revolutions per minute is 
proportional to d?l, the points where these curved lines 
cross will show the different lengths at which it 1s advan- 
tageous, from the point of view of economy in first cost 
to pass from one diameter to the next larger diameter. 
Such curves indicate that the economical lengths are con- 
siderably in excess of those usually met with. Thus the 
value of dat which it becomes as cheap to make а 15 in. 
as & 12 in. machine is about 3,500, corresponding to a 
length for the 12 in. machine of 24 ins, and the point 
where the 15 in. and 18 in. curves cross corresponds to 
d=] = 5,800, or a length of armature core for a 15 in. 
machine of 26 ins. | 

The question then arises whether the heating limit of 
output will not prevent the output of the machine being 
increased proportionately to its length. A long armature 
core dissipates tbe heat generated less readily than a 


shorter one, and when the length becomes so great as to 
require increased diameter of shaft, stronger spider, etc., 
the increased impediment to the circulation of air in the 
inside of the core makes the increased temperature rise 
more marked. When this limit to output is reached, it 
would appear that some method cf forced ventilation, 
compelling the air to come in centact with the heated 
surfaces, might be devised to remove this limit to output 
also. 

The use of forced ventilation of a simple form—e.g., bv 
fixing fan blades under the spider—and the use of forced 
commutation hy interpoles has in many cases been adopted 
as an after thought when a machine failed to come up to 
expectations on test, and perhaps from this fact has arisen 
a feeling that such devices are not legitimate and that 
their use in machines of normal output is a confession of 
failure to obtain a suitable design on ordinary lines. The 
contention here is that far from being a confession of 
weakness, such devices are an add«d strength in enabling 
a larger output to be obtained from a cheaper 
machine. 

Present interpole designs rely mostly on the saving to 
be obtained by the use of reduced air-gaps and smaller 
commutators with fewer parts, and find an advantage in 
their use even without taking full advantage in their use 
even without taking full advantage of the increased lengths 
made possible by the use of interpeles. The possible out- 
put of a machine as limited by sparking having been 
inereased by forced commutation, it is to be expected 
that heating should now be found the limiting condition, 
and the logical conclusion appears to be that the next 
step is to devise improvements in the methods of getting 
rid of the heat, so that full advantage mav be taken of 
the inereased freedom which the interpoles give from 
sparking limit. 

It should be noted that suggested lengths of air-gap for 
interpole machines are still made greater than the verv 
small gaps to be found in induction motors, in which the 
mechanical difficulties have been successfully overcome, 
and also that the maximum lengths suggested still give a 
ratio of length to diameter much smaller than those com- 
monly in use in the davs of bipolar smooth-core machines. 
In view of these facts, it does not seem that mechanical 
difficulties need necessarily stand in the wav of much 
longer armatures than we are at present used to. with 
smaller radial depths of air-gap. 

On the score of efficiency it may be contended that 
increasing the losses to such an extent as to require forced 
ventilation will lower the effciency of the machine; but 
the increased losses correspond to a more than propor- 
tionately increased output, and, therefore, to a better 
efficiency. | 

The losses will increase less rapidly than the length, 
and if an output proportional to the length can be obtained, 
the efficiency will be increased, and a margin left for the 
power required to circulate the air without lowering the 
efficiency. from its former value. 


A NEW ELECTRIFIED LINE. 


The opening of the electrified portion of the London, 
Brighton and South Coast Railway has been deferred till 
December 1. It has been found that some of the signals 
need raising so as to come in a good line of sight for the 
drivers. Only the signals into London Bridge are affected, 
and the work is now in hand prior to the inspection by the 
Board of Trade of the portion of the line from Peckham 


Куе to this terminus. Experimental trains are being run. 


daily between Peckham Rye and Battersea. 


EXTENSION OF OFFICES. 


© We are requested to state that Messrs. Tyler & Freeman, 

electrical and mechanical engineers, New Bridge-street, 
London, E.C., who are on the Admiralty list, are re- 
arranging and extending their offices. They are also making 
up a fresh file of catalogues, and invite manufacturers of 
electrical and mechanical apparatus, ete., to send them 
catalogues with prices and discounts. 
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THE FUTURE OF ELECTRICITY. 

A decidedly gloomy view of the future of elec- 
tricity supply business is taken by The Times in 
its Engineering Supplement. Practically the advent 
of the metal filament lamp is deplored. It is roundly 
stated that the central stations made a great 
mistake in not securing control of these lamps, and 
so acquiring the power to maintain high pressure 
and place a curb on their too rapid or general 
adoption by the public. We do not share this 
pessimism. Nor can we agree with the line of 
argument. No doubt, momentarily, the filament 
lamps, with their higher efficiency, and consequent 
lower consumption of power, have brought the 
central station engineers face to face with some 
difficult problems. There has been a falling off in 
the revenue from individual customers, for, to a 
large extent, the lamps have been used to economise 
consumption rather than to gain greater illumina- 
tion. But it would, in our opinion, be a fatal policy 
to attempt to encourage wasteful consumption, to 
stand in the way of customers and their legitimate 
gain from scientific progress. Such tactics would 
be indefensible and futile. Our science is eminently 
one of progress, so that we must be prepared for 
improvements bringing benefits to all concerned in 
the matter. It may be said that the metal filament 
by ousting the carbon filament in illumination has 
only brought relief to the consumer and has penalised 
the producer. That is, however, a short-sighted 
view. It has certainly given a considerable fillip to 
various branches of electric engineering manufac- 
ture, and has given an immense impetus to the 
popularisation of electricity for lighting purposes. 
There can be no doubt that this economy of power, 
and consequent lowering of cost to the consumer 
is already leading to a steady widening of the area 
of supply, which will increase as facilities develop. 
Even those persons who are bent for the moment 
on economising rather than securing more liglit, will, 
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in time, be induced to use current for other pur- 
poses, and also for more lamps. Meanwhile, more 
people will be convinced of the fact that electric 
lighting is really economical and within their means, 
and we shall find a sudden quickening of the process 
of electricity - being introduced into smaller and 
lower rented houses vear by year. Customers will 
multiply, and the demand for current for illuminat- 
ing purposes once more rise, and owing to the 
wider base of distribution the demand is likely to 
be more steady than of old. If, on the other hand, 
the central generating stations had attempted to 
capture the illuminating metal filament patents, 
there would have arisen a harsh interference with 
the natural trend of demand and supply, which 
could only have resulted in friction and a general 
set-back of the industry. A monopoly of this kind 
could benefit only a portion of the generating stations, 
and even then the profits made on sales would hardly 
have compensated for the loss of revenue due to 
the falling of the amount of current charged for. 
If such a monopoly was to be made effective, it 
would have meant the keeping up of the almost 
prohibitive charges for the metal filament lamps 
that ruled on their first introduction. The public 
would scarcely have benefited. by the scientific 
discovery, and that great educative force would 
have been removed, so that our customers would 
not have increased as they are doing now. More- 
over, in a young, vigorous science such as ours, 
where so much still remains to be discovered, a 
monopoly such às above discussed could not be 
effective for long. It would last for long enough 
to disorganise the business, but ultimately fresh 
discoveries outside the ring fence would be made, 
and would tend straight to a demand for freer 
competition that would naturally arise. No, our 
plain duty and advantage lies in a progressive 
policy all along the line. If a metal filament lamp 
has come as a boon and a blessing to the consumer 
(and this, in reality, is only true if the advantages 
of the greater brilliancy are properly applied), we 
must set to work and cheapen production and 
distribution. We agree with our contemporary that 
much may be done in lowering the cost of supply 
by a careful study of the questions of labour, service 
cables, meters, and cut-outs, and, we may add, 
fuel or other generating power. There are great 
possibilities in this, and also in extending the use 
of current for heating, cooking and power purposes. 
Now, the lessening of cost of illuminating bv elec- 
tricity will induce more people to seriously consider 
electricity for these accessory services, and if we 
can only keep the steady advance in the manu- 
facture of appliances shown of late, we shall witness 
an equally astonishing demand in this direction. 
But it must be recognised at once that if consump- 
tion of current is to be increased, and the day load 
levelled up to the night load, we must demonstrate 
to the consumer that electricity is economical. It 
is only by proving that work can be done by elec- 
tricity cheaply that we can hope to secure healthy 
expansion. Monopoly of lamp filaments or other 
restrictive measures will not help us. This, how- 
ever, does not mean that we should not look into our 
present methods of charging. Some such system 


as discussed in our leader last week, or even some 
modification of the method suggested by the 
Haslemere and Hindhead Electric Lighting Co. 
might well be carefully considered. The 
fixed charge according to the magnitude and 
nature of the installation plus a meterage charge 
on consumption of current is quite a reasonable 
policy. and if judicious tariffs are adopted would 
not have the restrictive effect on advance that 
would be inevitable if a brake was put on scientific 
progress. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
„THE EDITOR, 149, Fleet Street, London, E. C.“ Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week’s issue of the Journal. 


I TOLD; YOU SO. 


Sir.—In the early part of 1901 I wrote an article for 
THE ELECTRICAL ENGINEER entitled “A Plea for the 
Bow Trolley.” In that article I reviewed all the various 
advantages of the sliding bow, namely, that it cannot 
jump the wire like a trolley wheel; the rubbing contact 
being along the bottom edge of the wire, the latter can 
be fixed more securely and there is no wrenching of the 
support and points as is the case witha wheel that“ wraps ” 
round the wire. I went on to say: 


‘Regarding the picking up of current. .. it will: 


collect larger amounts of current and admit of much higher 
speeds than a wheel contact, and the spring of the bow 
itself appears to present important advantages over the 
more rigid wheel construction.” 

At that time there wasn't a shding bow in the States, 

and as many engineers in this country could only slavishly 
copy America, I was taken seriously to task for advocating 
the bow and roller collector. 

In May, 1904, I wrote a letter to the Light Railway and 
Tramway Journal on the same subject, and pointed out 
that at last some American engineer was beginning to see 
the disadvantages of the trolley wheel, for The Street 
Railway Journal had reported the use of a bow rolling 
contact on the Key reute in Oakland. 

It was all of no use. English engineers accepted what 
was given them, and the trolley wheel still holds sway. 
But, lo and behold, in this year of grace, eight years after 
my “ Plea for the Bow Trolley,” Mr. Fearnley, General 
Manager of the Sheffield Corporation Tramways, actually 
said at the meeting of the Municipal Tramways Associa- 
tion last week: “ Comparing the bow collector and the 
trolley boom, he found the former much superior, and 
would favour it, if it could be shown to be very little 
more expensive in upkeep than the trolley." 

Well, it is better to be late than never; but it certainly 
doesn't seem to pav to be up-to-date in this country. The 
trolley boom and wheel and the sliding bow collector are 
practically the same to-day as they were eight years ago. 
Yet of all the tramway managers and engineers who have 
visited the Continent, Mr. Fearnley is, apparently, the 
first to see straight. 

Yours trulv, 
E. KILBURN Scorr. 
Vale House, Burnt Ash Lane, Bromley, 
Kent, September 26, 1909. 


THE GOVERNMENT AND ELECTRIC EXPERIMENTS. 
Sir,—Mr. W. K. Burke is anxious that the British 


Government should help forward electrical science by 
carrying out, or providing funds for, experiments, and he 
specially mentions the use of electricity in mines as a 
fitting subject for such study and assistance. If he is really 
interested in the matter he ought to talk the matter 
over with any Royal Engineers whom he can button-hole. 
The officers of the gallant corps of Royal Engineers are 
notorious pot-hunters. Dangle before their eyes the 
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possibility of securing remunerative, plus honorifie-dis- 
tinctions-getting jobs, and they will set influences to work 
little dreamed of by, and quite inaccessible to, the mere 
civilian, to force the Treasury to disgorge. That earnest E. 
Kilburn Scott, simple-minded man, desires to see engineers 
become politicians, Roval Engineers know better than 
that—they are courtiers, and “ get there“ every time and 
all the time. 
Yours, etc., 
OBSERVER. 

Kensington, September 25. 


BRUSSELS EXHIBITION, 1910. 


Sir, —I beg to inform you that the Chairman of the 
Committee of this Association has just returned from 
Brussels, and desires me to point out to you the importance 
of this Exhibition commencing in April next year. This 
will be the most important Exhibition which has been held 
on the Continent since that at Paris. 

I would remind vou of my letter of July 28 last, in which 
attention was drawn to some of the directions in which 
this Association can be of use to exhibitors, and beyond 
those mentioned, is the matter of insurance regarding 
which our expert wishes me to point out to members the 
necessity of making special arrangements jointly. 

Yours, etc., | 
Е. В. О. Hawes, Secretary. 
The National Electrical Manufacturers’ 
Association (Incorporated), Balfour 
House, London, September 25. 
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TRAMWAY ROLLING STOCK MISHAPS. 


Sir,—I read with interest the article by Mr. Spencer 
Robinson under the above heading in your issue of August 
14, and what struck me most in studying the “ practical ” 
means of getting over the difficulties enumerated was the 
crudity of the methods described. 

I have not the honour of Mr. Robinson’s acquaintance, 
but judging by his utterances, conclude he is one of the 
„old school " of tramway men, as the fake methods of 
shop practice he describes savour much of those employed 
bv the early American truck builders, which no self- 
respecting tramway man would for an instant tolerate in 
these more enlightened days. 

Mr. Robinson says “ The cause of cars refusing to take 
the points is largely due to defective wheels; these should 
be re-tyred when considerably worn." In the first place the 
trouble complained of is not one of frequent occurrence, and 
one rarely sees а “ motorman tinkering with a point bar 
endeavouring to assist a car over points, etc." When 
trouble is experienced at points, this is more frequently due 
to either the switches not being properly set over, wear of 
the tongue and pivot, or a stone between the tongue and 
the casting than to worn wheels. 

With regard to the necessity for re-tyring wheels when 
they become worn, it should be remembered that modern 
tramway car tyres have anything from 1} in. to 24 in. of 
radial thickness available for wear, and it will be evident 
that in wearing away this amount of steel the profile of the 
tyre will change, due to several causes. This change of 
profile of the tyre takes a long time to bring about, and 
would, of course, be seen by the man in charge of the car 
shed, unless he systematically neglects his duty, long before 
it reached a condition such as would cause trouble at 
points. The obvious thing to do in such a case is to remove 
the wheels and to turn the tyres to correct profile for further 
service. 

Re-tyring becomes necessary when the tyres are worn out, 
but it does not necessarily follow that their shape should be 
such as would cause trouble at points even at this stage of 
their usefulness. 

Life is rather too short and money too difficult to extract 
from the travelling public to permit of Mr. Robinson's 
method of removing tyres being standardised in an up-to- 
date tramway car repair shop, and the method usually 
adopted, i.e., cutting by means of a power-driven hack saw, 
while quite as effective, is at the same time а considerably 
quicker and cheuper process. 

Modern steel tyres are made from 6% to 7% carbon 
steel, and should not, therefore, be cooled by a water spray 
when being shrunk on to wheel centres, as the stresses set 


up in the metal due to sudden cooling render the tyre 
extremely liable to breakage, and it is far better to allow 
the tyres to cool off m the air. 

I should judge Mr. Robinson's acquaintance with the 
development of high speed steel and modern machine tools 
to be rather limited, when he talks of using a ‘ portable 
emery wheel" on the periphery of a hard tyre “until 
further progress can be made with the ordinary lathe tool," 
and it would be of much interest to learn what length of 
time is taken to true a pair of tyres by the methcds 
described. 

The use of small studs through the rim of the wheel to 
fasten the tyre in place is not now considered to be neces- 
sary, and only m a few isolated cases are they used; a 
better and cheaper methed being to chamfer the inside edge 
of the rim and hammer the tyre down all round the cham- 
fered part of the rim, thus disposing of the awkward job of 
drilling and tapping the tyre from the underside. (See 
sketch attached). 

I have never yet seen wheels shrunk on to an axle and 
should not care to trv the job, but as Mr. Robinson prefers 
the“ pressing-on process," will say no more on the subject. 

I am glad to know that wheels when bored incorrectly 
will “slp on” with considerably less than the required 
pressure, and that the proper method of effecting a cure for 
the trouble is to press the wheel off and “ centre рор” the 
axle. This is a delightfully easy way of doing it, and causes 
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SKETCH SHOWING METHOD OF FIXING TYRES. 


one to wonder why engineers should ever trouble to develop 
or use such useless articles as limit gauges and micrometer 


‘calipers to ensure accuracy of the diameter of the axle and 


bore of the wheel. 

No doubt, as all the tcrque of the axle has to be trans- 
mitted to the wheel by the friction of the two surtaces, the 
little swellings caused by the use of the centre punch 
improve this and render the possibility of the wheel working 
loose on its axle extremely remote. Whether this 1s so or 
not, if I ever see this methcd employed in the shop for 
which I am responsible, the man doing it will have to seek 
a new job. 

Mr. Robinson's remarks on car gears are extremely enter- 
taining, and it would appear the old notion that a car 
equipment would run for five vears without inspection or 
attention permeated the undertakings with which he has 
been connected. The razor-edged and broken tooth pinions 
and loose gear wheels to which reference 1s made were 
doubtless responsible for an amount of energy consumption 
equal to that required for propulsion of the car and cost 
more money than would have been spent in renewing the 
pinions a dozen times. Those responsible for the pinions and 
gears getting into the condition described should, in my 
humble opinion, direct their energies into another channel, 
as the safety of the public is a matter with which tramway 


men dare not trifle. 
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Mr. Robinson’s remarks on brake gear are also very 
instructive, and the off-hand manner in which he refers to 
the occasional adjustment of brakes, and then, apparently, 
not until the ear and its occupants are placed in jeopardy, 
leads one to suppose that the slackest of slack methods are 
adopted in dealing with the maintenance of this, the most 
important part of an electric car equipment. 


I should like, for the reputation of the industry generally, 
to say that there are few (if anv) tramway undertakings in 
this country where the rolling stock equipment is ever 
allowed to get into the disgraceful state described by your 
contributor, and therefore the “ practical " means of getting 
over difficulties such as he mentions are not required by any 
tramway man who knows even the elementary part of his 
business. 

Yours, etc., 
W. E. IRELAND. 

Rolling Stock Superintendent, 

London County Council Tramwavs. 


DUST EXTRACTOR. 

Міг, —Can any reader of the ELECTRICAL ENGINEER supply 
the maker's name of a domestic " Dust Extractor” on the 
principle of a rotary pump? We тау say that we have 
details of the bellows extractors, but we believe there 1s a 
maker of a pump type of extractor, which is, we think, 
preferable to the bellows. 

This matter is both important and urgent, and we shall 
be glad if replies are forwarded to us, care of the ELECTRICAL 
ENGINEER, 149, Fleet-street, London, E.C. 


Yours, etc., 
* CONTRACTORS.” 


NEW CATALOGUES. 


Messrs. G. A. Harvey & Co., Lewisham, London, S.E., are 
issuing to the trade a 1,000-page catalogue of their specialities, 
etc. 


In an illustrated pamphlet, Messrs. W. T. Glover & Co., Ltd., 
Manchester, describe an improved type of Cable Suspender 
which they have recently introduced. One of the features in 
this suspender is the abandonment of the ordinary eve-let 
method of suspension in favour of the wedge principle. which, 
it is claimed, provides very much greater strength and security. 


We have received from the Rugby Lamp Co., Ltd., а copy 
of their new list dealing with the Rugby Metal and Carbon 
Filament Incandescent Lamps. The Rugby lamps are made in 
the firm's Rugby factory, specially built and equipped for the 
work. 


The General Electric Co., Ltd., are issuing a very attractive 
illustrated pamphlet, as well as folders and picture postcards, 
advertising their well-known Osram Lamps. One striking design 
emphasizes the point that Osram lamps save three-quarters of 
the electric light bill. The folders are supplied with customer's 
name and address imprinted. Over 600,000 of the folders and 
cards were printed during September, and additional adver- 
tising matter has been prepared for this month. 


Messrs. Lawrence Scott & Co., Ltd., Norwich, are issuing a 
list of their adjustable speed motors. These motors are some- 
times called “ variable-speed motors, but the firm prefer the 
word “ Adjustable," as the word “ Variable " also applies to 
series wound motors, in which the speed varies automatically 
with the power. 


Mr. G. Branlik, Lambeth Hill, London, E.C., has forwarded 
to us & copy of his pamphlet with regard to a new household 
apparatus for the ozonisation of drinking water. 

The British Thomson-Houston Co., Ltd., are sending out a 
list of an entirely new line of continuous current motors and 
generators. The new line embodies the latest features in this 
elass of continuous current motor and generator construction. 


The Electrical and Engineering Supplies Co., Ltd., London, 
have sent us a copy of the latest list of their Lloyd Dynamos 
and Motors. Hlustrations are given of complete machines of 
the various types, and of the different parts, showing method of 
construction. connection and dimension diagrams, ete. The cover 
of the list has been so arranged as to readily take further lists 
which will shortly be issued. 


The Tudor Accumulator Co., Ltd.. London, are sending out 
a new illustrated Export Catalogue for Stationery. Batteries. 
In its compilation the aim has been to provide all the data 
necessary to enable intending purchasers to prepare the pre- 
liminary work connected with Tudor Battery Plants without 
previously referring to the firm. Examples are given of estimates, 


which contain all items essential for a complete and up-to-date 
Battery Plant, and they also show the manner in which the 
prices are made up. There are also tables showing the approxi- 
mate weight and cubage of batteries, including the necessary 
accessories and spares, packed for shipment, composed of 60 
cells, for all the different types embodied in the list. 


The latest telephone list issued by Mr. G. Braulik, London, 
forms an attractive volume. Priated on art. paper and pro- 
fusely illustrated, it gives particulars and quotations for trans- 
mitters, receivers, micro-telephones апа accessories, telephone 
sets for battery call. telephone sets for various purposes, magneto 
generators and bells. switches, intercommunication telephone 
sets, switchboards, safety devices against lightning and powerful 
currents, harmonic selective ringing telephones, ete. 


PERSONAL. 


Mr. E. J. Houghton, Electrical Engineer. to the London 
Brighton and South Coast. Railway, is leaving the Company 
after a service of 52 years. His Chief Assistant (and son), Mr. 
R. H. Houghton, B. Sc., X. M. I. C. E., A. NI. I. E. E., has been 
appointed Electrical Engineer in his stead, with sole charge of 
telegraphs, electric lighting. power and electric traction. 


The Adnil Electric Co., Ltd. (late Marples Leach & Co., Ltd.), 
have appointed Mr. J. B. Chambers engineer and representative 
for the Yorkshire district. His present address is: 76, Hill 
Top Mount, Roundhay-road, Leeds. 


Mr. Lofts (Town Electrical Engineer, Devonport, Tasmania) 
has been commissioned by the Leven Council to report upon 
lighting the town of Ulverstone with electricity. 


Mr. d'Abbadie d'Arrast, manager of the Cordoba Electric 
Light and Power Co.. has left for Europe. 


The London Board of Directors have appointed Mr. S. W. 
Cobban an electrical foreman under a five years’ agreement for 
the Burma Railway Electrical Department. 


Мг. H. L. Tyson-Wolff, Electrical Engineer, East India 
Railway, contemplates a long holiday in England about 
the middle of November. namely, three months privilege 
leave in combination with 12 months’ furlough. Mr. A. Boyd 
is the senior of the company's two assistant electrical engineers, 
and will probably act for Mr. Wolff as electrical engineer. 

Mr. S. E. Bastow, of Messrs. Bruce Peebles & Co., Ltd., was 
entertained to dinner by a number of his friends in Edinburgh, 
preparatory to his leaving this country for a tour round the 
world on behalf of his firm. Mr. Bastow left by the Tunisian 
from Liverpool. for Canada, and will proceed from there. to 
Australia, New Zealand, and South Africa. He expects to be 
away for at least six months. 


EDUCATIONAL. 
UNIVERSITY OF LONDON. 

In connection with the opening of the session in the University 
College Faculty of Engineering, a Publie Introductory Lecture 
will be given on Wednesday. October 6, at 5 p.m., by Professor 
J. A. Fleming. on * Electrical Inventions and the Training of 
Electrical Engineers." The chair will bé taken by Mr. W. M. 
Mordey, the President of the Institution of Electrical Engineers. 
The special and. postgraduate courses for engineers in. practice 
and graduates in engineering for the first term will begin as 
follows: Railway Engineering, by Mr. Н. Deans, Thursday, 
October 7. at 5 p.m. ; Recent Methods and Instruments in 
Surveying, by Mr. M. Т. Ormsby, Friday. October 15, at 4 p.m. ; 
Electrical Design, by Mr. H. M. Hobart, Wednesday, October 
27, at 1] a.m. 


EAST HAM TECHNICAL COLLEGE. 


The Yorkshire Observer has an appreciative notice of an old 
Bradford Technical College student. Mr. W. T. Clough, A. R. C. Sc., 
head of the Physics and Electrical Engineering Department at 
the East Ham Technical College. Opened four years ago. the 
college has taken the Oxford Local Examinations for the last 
three years, and in every year has achieved noteworthy dis- 
tinction. In 1907. in the juniors’ examination, a pupil of Mr. 
Glough's was placed first in the country in distinctions in physics ; 
last year the first place in the seniors in physics distinctions 
fell to the school, and this year the first, second, third, and sixth 
places in the juniors are all taken by East Ham boys, no other 
school in the country obtaining more than one distinction. In 
the three vears 16 distinctions have gone to the college —an 
exceptionally large. proportion of the total number awarded. 
These results are such as have not been equalled by any school 
in the kingdom. Mr. Clough. who left Bradford with a National 
Scholarship to the Royal College of Science, and was trained by 
Sir Arthur Rueoker, has been head of the Physics and Electrical 
Engineering Department at East Ham since the opening of 
the college. 
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PUBLICITY. 


In this Section of ‘‘ The Electrical Engineer" we give Publicity to 


New Inventions 


and Specialities. 


MINING SWITCHGEAR & ACCESSORIES. 


The exhibition of switchgear and accessories, held by 
Messrs. Reyrolles & Co., of Hebburn, in connection with 
the visit to Newcastle of the Members of the Institution 
of Mining Engineers, included types of the extra high 
tension and medium tension iron-clad switchgear which is 
now so well-known, together with apparatus for the 
description of electricity in mines designed to meet the 
conditions laid down by the Home Office rules for the 
use of electricity in mines. One of the chief innovations 
in this respect is the provision of wide flanges on the covers 
of the cases of controllers and distribution boxes, these 
flanges forming a metal to metal joint of very large heat- 
absorbing and radiating capacity. It is claimed that even 
should an explosion take place within the box, due to an 
electric spark igniting coal dust or gas, the temperature 
of the flame is sufficiently lowered to prevent any spreading 
outside the box. In this way such an explosion is limited 
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CONTROLLER OF 600 AMP. SIZE. 


to the box itself, and, in order to make provision against 
mechanical fracture, these boxes are built as strong as 
the cylinder of a gas engine and made of the best cast- 
iron. 

Two items, the uses of which are not confined to mining 
engineering, also attracted considerable attention. The 


first is a fool proof switch of a new pattern, in which a | 


pin on the switch handle engages with a curved slot in 
the switch cover when the cover is open, rendering it 
impossible to close the switch until the cover is closed. 
When this is the case, however, the pin rides free of the 
slot, and the switch works quite easily. The second device 
is the Reyrolle mono-break controller, which has been 
recently developed by the firm. In the new controller, 
contact is broken on one pair of fingers only, and it is 
obvious that this allows of an exceedingly powerful mag- 
netic field being concentrated upon the particular breaking 


point. The illustration is of a controller of the 600 amp. 
size, with nine controlling positions, in addition to an 
“off” position and “ full-on " position. 
The handle shown is on the same spindle as the contact 
| maker, and the jaws of the blow-out magnet can clearly 
be seen just above the latter. For each half-revolution 
| of the handle, the main drum advances one-twelfth of a 
revolution, and during this period a step of the resistance 
is either cut in or out of circuit, but, of course, there can 
be no sparking except at the contact maker. It тау be 
said that under ordinary conditions. the main contacts 
| will practically never require renewal, and, on account of 
the powerful blow-out effect provided, wear on the breaking 
contact is exceedingly small, but in any case the cost of 
renewal is almost negligible, and replacements are easily 
effected. 
Messrs. Revrolle & Co. have supplied three dust-proof 
| panels to the Ashington Coal Co., who operate one of 
the largest coal companies in Northumberland. The board 
consists of three panels, and it is for use underground, the 
down going cable being taken direct to the middle panel 
and the outgoing cables being controlled by the right and 
left hand panels. The principal feature of this gear is 
that it is interlocked, so as to make it impossible to open 
the door giving access to the oil switches, etc., unti] the 
| isolating switches have been put to the “off” position; 
and, further, it is impossible to close the isolating switches 


until the door has been closed. The isolating switches are 

interlocked with the oil switch handle to ensure that the 
| circuits are never broken on the isolating switches, as this 
, would, of course, result in a destructive arc being drawn 
| out between the isolating switch clip and blade. 


| 
| PATENT “HATFIELD” PUMP. 


A “ Hatfield ” electrically driven pump has been supplied 
by Messrs. Merryweather & Sons, Greenwich-road, London, 
to Lord Brassev, for the protection of Normanhurst. The 
provision of this was the outcome of a fire in August last 
| year, which showed the supreme importance of bringing 

a powerful jet to bear on a fire in the shortest possible 
time after its discovery. The pump is driven by an electric 
motor in connection with the lighting current, and a Jet 
may be thrown over the roof in a few seconds from the 
alarm being given. Lord Brassey has also provided a 
similar pump for the Dower House at Chapelwood. In 
this case an arrangement is made to start the pump 1n- 
stantlv by the electric motor, this being utilised until an 
oil engine can be got to work, when it can be connected 
up by means of a friction clutch and the pump run for an 
indefinite time. A similar arrangement has been fitted 
up by Messrs. Merryweather & Sons at Brownsea Castle, 
Poole Harbour. These are only three instances of a large 
number of country houses where the “ Hatfield " pump 
stands sentinel over the safety of the building and its 
valuable contents. Water-power may be employed for 
driving the pump in cases where this is more convenient 
| than the electric current. Instances of these are found at 
Lord Alington's seat (Crichel, Dorset) and at Sherborne 
| Castle. 
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THERE ARE NO. IWO WAYS YOU CAN USE 
ABOUT DOING MOST THINGS — EITHER. 


tHe TWINOB SWITCH 
IS THE EXCEPTION. 


Important Economies 


In the Cost of Contact Breakers, Distributors, Damper-Boxes, Switch-Boxes, etc., 
. . . by using... 


“PRANA” ALLOY DIE-FINISHED CASTINGS 


FULL PARTICUL^RS AND SAMPLES ON APPLICATION TO THE SOLE MAKERS. 
AERATORS LTD., *Prana" Sparklet Works, UPPER EDMONTON, N. 


For particulars apply to 
“THE CONDUIT MAKERS " 


METALLIC SEAMLESS 


IN i | * | | РА 
CONDUIT | u | TUBE CO., LTD., 


WIGGIN STREET, 


SADDLES С BIRMINGHAM. 
(C Dept.) 


REG. DESIGN. 


THE LATEST 


UXBRIDGE AND DISTRICT ELECTRIC SUPPLY. 5 1 ed те. ко: | 
THE OFFICIAL RECEIVER’S REPORT. e have receive rom Messrs. Haslam & Schontheil, o 


Western. Mail Chambers, Cardiff, a twelve-page illustrated 
The Official Receiver (Mr. H. E. Burgess), reporting under | catalogue of cast-iron water-tight fittings for collieries, 
the compulsory winding-up order made against the Uxbridge | mills, ships, railways and general electric. lighting. It 
and District Electric Supply Co., Ltd., states that the liquida- | comprises a full selection of the various types of these 
tion accounts show assets valued at £75,038, to meet Debenture | fittings, including single light vertical pattern. single hght 
claims and interest £52,579, and unsecured liabilities £6,622. | with bends, curved brackets, hand lamps, cluster and 
There is disclosed a surplus of £15,748 in assets after discharging | deck fittings, fittings for bulkhead or sconces, etc. The 
the liabilities, but a loss of £10,526 as regards shareholders. | accompanying illustrations show two types of bulkhead 
The company was originally registered in June, 1899, as the | fittings. These in the cheaper patterns have the glasses 
Uxbridge and District Development Syndicate, Ltd., with a | secured by three brass clips, but. for better class work 
capital of £1,000, which was eventually increased to £75,000, of | they are supplied with either strong cast-iron or polished 
which £26,000 odd was subscribed for cash. A provisional order brass doors as required. 
was granted to the company extending the area of supply, and 
in April, 1901, the present name of the company was adopted. 
By agreement, dated March 25, 1901, the General Electric Co. 
(1900), Ltd., agreed to advance £20,000 on the security of 
Debentures in consideration of orders for plant, works, etc.. 
being placed with them at rates equal to 10^, above competi- 
tion prices. In May, 1901, the company acquired a freehold 
site at Uxbridge, and mains were laid extending over 374 miles. 
The public supply of electricity commenced in May, 1902. 
Debentures to the amount of £50,000 were issued, and upon the 
presentation of the petition to wind up the company the deben- 
ture holders obtained the appointment of the Official Receiver 
as receiver to act on their behalf. The total capital expenditure 
of the company in connection with its undertaking is returned Bulkhead Fittings. 
at £81,358, being £7,183 in excess of the share and Debenture The firm are also placing on the market a very neat 
capital subscribed. The result of the company's trading since tvpe of fuse box. These are supplied either singly or with 


1900 was a profit in excess of £10,000 before charging interest | а pair ; 1 : 
5 mounte nt | 
on the Debentures, but no dividends were paid to the share- P ed, and with or without sealing chambers. 


holders, and the company was unable to pay the interest on 

the Debentures for the 3 ended December 1908, or to We are requested to daas that the Beck Flame 
meet its other liabilities. The failure is attributed by the Lamp, Ltd., have removed their offices to Suffolk House, 
directors to want of working capital and to loss of business | Laurence Pountney Hill, Cannon-street, London, E.C. 
caused by the closing down of customers’ works. ‘The Official Messrs. Lacey, Sillar & Leigh have taken new offices at 
Receiver is acting as liquidator. Iddlesleigh- mansions, Caxton-street, Westminster, London. 


— — T 
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| TESTED VARNISH: 
MAJOR’S INSULATING VARNISH. 


Every batch we make is tested electrically under standard 
conditions to ensure uniform and excellent quality. 


SAMPLES, PRICES & TESTS from MAJOR & CO. LTD., SCULCOATES, HULL. 


NALDER BROS. & THOMPSON, LIMITED, 


MAKERS OF—— 


EVERY DESCRIPTION OF ELECTRICAL MEASURING INSTRUMENTS. 


NEW AND REDUCED Circuit Breakers, 


PRICES. 
Ammeters, Insulation Testing Sets 
Voltm et er 8, gga Ohmmeter and Generator). 
Wattmeters. | Recording Instruments 
++ ын 


34, QUZHEIN ST., 


Telegrams: ‘‘OCCLUDE, LONDON. 


LONDON, B.O. 


Telephone Nos. 123 and 124 Bank. 


PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER IN THE 
mE WORLD ( D. C.) 


18 THE 


BASTIAN ME T ER. 


THE BASTIAN METER CO., Ltd., Kentish Town, London, N.W. 


MOTORS. MCCLURE 


MOTORS. 1 
MOTORS. | | STOCKPORT. 
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NOTIOE. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


| CONTRACTS. 


T URBAN DISTRICT OF BRUMBY & FRODINGHAM. 


TENDERS FOR STREET LIGHTING BY ELECTRICITY. 


The Urban District Council of Brumby and Frodingham invite 
TENDERS for LIGHTING their streets by means of electricity. 

Direct current at 220 volts is already available, and the number 
of lights will be 55 of 50 candle power each. 

Tenders are to provide for poles, wiring, switches, etc., fixed 
complete. 

Specification and plan may be obtained on payment of 10s. 6d. 
(which will be returned on receipt of a bona-fide Tender), on 
application to Mr. Joe Green, Surveyor, Council Offices, 
Frodingham, Scunthorpe, Lincolnshire. 

Tenders, which must be received not later than October 16th 
next, to be addressed to Mr. G. S. Sowter, Clerk to th Council, 
Brigg, Lincolnshire, endorsed ** Tender for Street Lighting.” 

The lowest or any Tender will not necessarily be accepted. 

G. S. SOWTER, Clerk. 
Brigg, 22nd September, 1909. 


PATENTS. 
[^ 5bNTIOoNS: CAPITAL REQUIRED. 


М.Іявт. E. E. REQUIRES FINANCIAL ASSISTANCE ТО 
START MANUFACTURE OF ENTIRELY NOVEL LINE 
OF SMALL MOTORS; to be made in large quantities like 
cycle parts. Difficulty of winding for 220 and 400 volts overcome. 
Can be placed on market at about half present prices. New types 
of small starters. Resistance units and Magnetos can also be 
made. A financial man with some technical training preferred. 
—Apply to GAMMA RRHO, c/o Тнк ELECTRICAL ENGINEER 
Offices, 149, Fleet Street, London, E.C. 


INVENTION FOR SALE. 


UMBLECOTTER, of entirely new system. Having great 
technical preferences, strong and much cheaper to manu- 
facture than all other modern makes. Patents registered all 
over the world. Box 1407, c/o Nordisk Annoncebureau, Copenhagen, 


THE SIR JOHN CASS TECHNICAL INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


PRINCIPAL—CHARLES A. KEANE, D.Sc., PH.D., F. I. C. 


The following courses of EVENING LECTURES and PRACTICAL WORK on 
will be given during the Session 1909-10. 
LIQUID, SOLID & GASEOUS FUEL, 
by J. 8. 5. BRAME, Lecturer on Chemistry at the Royal Naval College, 
Greenwich. 
A course of Lectures, Monday evenings, 8-9 p.m., commencing MONDAY, 
OCTOBER 18TH. 
FUEL ANALYSIS, 
by €. P. BANNISTER, Assoc. R.S.M., M.I.M.M. 
A course of Laboratory Work. Summer Term, Mondays 7-10 p.m., com- 
mencing MONDAY, APRIL 18TH, 1910. 
TECHNICAL GAS ANALYSIS. 
by CHARLES A. KEANE, D.Sc., Ph.D., F. I. C. 
A course of Laboratory Work. Summer Term, WEDNESDAY, 7-10 p.m., 
commencing WEDNESDAY, APRIL 20TH, 1910. 


The courses of instruction are arranged to meet the requirementa of those 
engaged in Chemical and Engineering Works, or who are concerned with the 
use of Fuel as a motive power. 

Detailed Syllabus of the Courses may be had upon application. 


October т, 1909. 


B POLYTECHNIC, 8. W. 


PRINCIPAL: S. G. RAWSON, D.Sc. 


SESSION 1909-10. 


EVENING CLASSES COMMENCE SEPTEMBER 27TH. 
DAY CLASSES COMMENCE SEPTEMBER 28TH. 


ELECTRICAL ENGINEERING. 
HEAD OF DEPARTMENT: А. W. ASHTON, M.Sc. 


DAY AND EVENING CLASSES IN— 
DIRECT CURRENTS. 
ALTERNATING CURRENTS. 
ELECTRIC TRACTION. 
ELECTRICAL DESIGN. 


EVENING CLASSES IN— 
TELEGRAPHY. 
TELEPHONY. 
ELECTRIC WIRING. 


For Prospectus and full particulars apply to the SECRETARY. 


PW AGISSERING AND TECHNICAL OPTICS. 


NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL 
LONDON, E.C. 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO: 
CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Sul jecta 
will commence on MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY, 29th and 30th September. Tl.ese 
Courses include periods spent in Commercial ee hee and extend over fuur 
years. They also prepare for the degree of B.Ss. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES im all branches of this important 
рио of Applied Science given in specially equipped laboratories and 
ecture rooms. 


EVENING TECHNICAL COURSES 


in all branches of Electrical and Mechanical Engineering will commence on 
MONDAY, September 27th, 1909. 


The Laboratories are well equipped for both alternate (single and poly phase) 
and continuous current work, and for all kinds of electrical testing. 


Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


О: OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


PRINCIPAL—SIR ISAMBARD OWEN, D.C. L., M.D. 


SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th, 1909). 


DEPARTMENTS of MECHANICA L, MARINE, CIVIL, and ELECTRICAL 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 
AGRICULTURE, and of PURE SCIENCE and LETTERS. 

Full particulars may be obtained on application to 

F. H. PRUEN, M.A, 
Secretary, 
Armstrong College, Newcastle-on-Tyne. 
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ONTROL GEAR 


Adams Mfg. Co., Ltd., London & Bedford. 


PLANT WANTED AND FOR SALE. 


Advertisements under this heading : 
Twenty-four words, 1s. per insertion ; three insertions for 
2s. 6d. ; or each additional line of eight words. 4d. 


Ау METALS, RUBBER, LAMP TOPS, MERCURY 
PLATINUM, FALSE TEETH, etc.—WastTE AGENCY 
2, Jackson Road, Holloway. 


OR SALE.—One 165 Kilowatt D. C. Steam Dynamo by Alley 

and McLellen and Lincashire Dyn.mo Co., in good con- 

dition — Full particulars on application to the — Engineer, Electricity 
Works, Rhy. i 


LATINUM UTENSILS, SCRAP, LAMP TOPS. — Best 
prices given by Dersy AND Co., Lro., 44, Clerkenwell 
Road. London, E.C. N.B.— Platinum Sold. 


SITUATIONS VACANT. 


Advertisements under this heading : 
Three words for One Penny; minimum charge, 
Sixpence (prepaid). 


А EN OUT ОЕ EMPLOYMENT in all branches of the 
LW Electrical Trade should write to Box No. 20, c/o THE 
ELECTRICAL ENGINEER, 149, Fleet Street, London, . C. 


V ANTED for an Electrical Power Station in the Federated 

Malay States, a Chief Electrical Engineer. Must Le 
accustomed to high tension, turbine generator, transformer, 
electrical winding plant, ordinary motors, and lighting.—Write, 
stating qualifications to Maraya,” c/o. of Messrs. Deacon, 
Leadenhall Street, London, E.C. 


Ro A. M. I. E. E., expert, with large valuable con- 
nection; capable organizer and designer, desires important 
position —Apply Box No. 16, The Electrical Engineer,” 119, Fleet 
Street, London, E C. 


AN ELECTRIC LIGHT CLAIM. 


At the Grantham Police Court, John Beer, builder, of Park- 
road, was summoned by the Urban Electric Supply Co. to 
recover £11 2s. 9d. for electric light, etc., supplied. 

Defendant declared that he never had a bill, and had never 
burned the light either. He had been using candles for the 
last 12 months. | 

Mr. Jenkinson, a clerk in the employ of the Electric Light 
Co., said he had made 11 visits to the defendant in respect of the 
account. The amount owing was for five quarters, from Sep- 
tember 30, 1907, to February 17, 1909, for light, wires, and 
meters. 

Defendant reiterated that he had not had the light. 

Frank Evans stated that he went to the defendant's house to 
fix a slot meter, but he could not get in until the fourth visit. 
He gave the reading of the old meter at that time, but he did 
not know what the previous reading was. 
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The Mayor here interposed that it would be better if these 
cases were taken to the County Court in the future. Was the 
slot meter ordered by the defendant? 

Mr. Jenkinson: It was put in to protect our interests. 

The Bench decided that the defendant must pay the amount 
claimed. 


TESTING ELECTRICALLY DRIVEN MILLS.* 


Ву C. A. ABLETT, B.Sc., A. M. Inst. C. E. 


The energy consumption of an electrically driven re 
versing rolling-mill as expressed in kilowatt hours (Board 
of Trade units) per ton rolled, can be determined in the sim- 
plest possible manner by inserting an ordinary integrating 
wattmeter in the supply system, which is an instrument 
that can always be left in circuit and requires no attenticn. 
If a reading of this instrument before the commencement 
of a shift, and a second reading at the end of the shift, are 
taken, the difference gives the total kilowatt hours used 
during the shift, and dividing this by the tonnage rolled, 
the total kilowatt hours per ton 1s obtained. Such readings 
can quite casily be taken for every shift, and a continuous 
check on the energy consumption can be kept. Results 
expressed in kilowatt hours per ton are generally found 
most useful, as the cost of the kilowatt hour varies accord- 
ing to local conditions, and knowing this cost, the total 
cost of power can be arrived at directly. The efficiency 
of the electrical plant can also be checked in the simplest 
possible manner by placing a second integrating wattmeter 
in the armature circuit of the mill motor. 

The records of this wattmeter will be less than those of 
the one placed in the supply circuit, the difference being 
the losses in the electrical plant. This does not take account 
of the efficiency of the mill-motor armature, but as tbis 
is of the order of 97 to 9895, it can well be neglected. The 
following figures show some characteristic values for the 
kilowatt hours per ton rolled obtained from tests on 
reversing-mills :— 

Kw. hours 
per ton. 


41" « 44” billets from 2-5-ton ingots. Output, 53 


tons per hour m m is Vx. 42:9 
6" x 6” blooms from 2-5-ton ingots. Output, 63 tons 

per hour. - 25 a 2s .. 1755 
8" x 8" blooms from 2-5-ton ingots. Output, 80 tons 

per hour .. T T fs „ 130 
12” x 91" blooms from 7-ton ingots measuring 

341" x 25”. Output, 65 tons per hour 11:2 
32” х 9” slabs from 6-ton ingots measuring 

36” x 194”. Output, 40 tons per hour 4-3 
32" x 5" slabs from 6-ton ingots measuring 

36” x 194”. Output, 40 tons per hour .. 58 
Flange rails, 100 lbs. per yard, from 2-ton ingots. 

Output, 30 tons per hour là - .. 48:0 
Beams, 120 lbs. per yard, from 1-5-ton ingots 36-0 
Channels, 92 lbs. per yard, from 1-5-ton ingots 31-0 


* Abstract from paper on “The Determination of the Economy of 
Reversing Rolliug-Mills," read before the Iron and Steel Institute. 


PORTABLE MOVINC-IRON AMMETER, 


For Direct or Alternating Currents. 


Evershed & Vignoles, Ltd., 


Acton Lane Works, 


CHISWICK, LONDON, W. 


Telephone : Hammersmith 221. Telegrams: '"* Dorothea, London." 
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Economical Transmission 


is a problem which rests very 
much with the Ball Bearings. 


Our Ball Bearings are the 
best obtainable and are made 
of the finest Diamond Cast 
Tool Steel. 


They are hardened throughout 
—not case hardened. 


They are fitted with the most 
ingenious, up-to-date cages in 


existence. 


Our works are staffed with 
experts whose advice 


Costs you Nothing 


Fisohers Ball & Bearing Co. 
Dept. E. Birmingham 


Tele phone 1210 Midland. 
Telegrams: '' Fisherdom, B'ham.” 


A USEFUL TRACTION DIAGRAM. 


The diagram herewith shows in an exceptionally neat 
way the relationship of the various losses for a standard 
railway motor car, weighing 41 tons, fitted with four GE 
73 motors. It is due to Mr. V. Avres, of the Boston and 
Worcester Railway :— 
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Kilowatts 
8 
e 
© 
Miles per hour 


150 


100 


Areas A show energy lost in rheostats. 

Area B shows energy used in acceleration. 

Area C shows energy lost in motors. 

Area D shows energy lost in wind friction when accelera- 


ting. w 
Area Е shows track and bearing friction when accelera- 
ting. 


Area F shows energy lost in wind friction after power is 
shut off. 
Area G shows energy track and bearing friction after 
power is shut off. 
Area H shows energy dissipated in braking. 
The values of these areas in watt-hours are as follows : 
Watt-hours. Per cent. 


Rheostat losses .. 53 s Saw, Ж ОЧ 9-52 
Motor losses * Ji T „„ 285 17.28 
Track and bearing friction .. .. 158 9-55 
Windage .. T: Ws là 93 81 3:45 
Acceleration v ta n .. 993 60-0 


1,650 100-00 

It is interesting to note that the track and bearing 
friction is under 10%. By adopting roller bearings this 
can be reduced, and by such reduction the acceleration 
period can be shortened and the power brought down con- 
siderably. Two remarkable points in the diagram are the 
maximum of 326 kilo-watts taken during the starting 
period, and the maximum of 370 kilo-watts at commence- 
ment of braking. Surely there is no sense in wearing away 
brake blocks and rails, etc., at this terrific rate, when a 
good deal of it might be usefully returned to the line by 
regenerative control ? 


INSULATING VARNISH. 


Messrs. Major & Co., Ltd., have recently enlarged their 
varnish plant at Hull, and now make and stock larger 
quantities of insulating varnishes and compounds than 
previously in order to meet the increased demand. This 
firm makes a speciality of tested insulating varnishes ; 
the raw materials are carefully selected and chemically 
tested, and the finished varnishes are matured in tanks. 
each batch being electrically tested under standard con- 
ditions for puncture pressure, ohmic insulation resistance, 
flexibility, etc., before being sold, in laboratories specially 
equipped for the purpose. 
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On and after the ist October, 1909, 
the GENERAL ELECTRIC CO, LTD., 


NOTICE 
200-260 v. 32 watt 


22°5 British C.P.=25 Hefner C.P. 


OSRAM LAMPS. 


These Lamps are in every way ав efficient as the 40 and 63 Watt 
Single Burning High Voltage Lamps which have achieved such a 
notable success—and will burn at any Angle. 


SOUND DELIVERY GUARANTEED ON CONSIGNMENTS OF 25 LAMPS 
AND UPWARDS. 


Price 4/3 each. 


IT IS RECOMMENDED THAT ORDERS BE PLACED 


THE GENERAL ELECTRIC CO., 


HEAD OrrickE- 71, Queen Victoria Street, LONDON, E.C. 


BRiNCHES— 
13, Queen Street, Belfast. Ы 


AT ONCE. 


LTD., 


Victoria Bridge, Manchester. 
71, Waterloo Street, Glasgow. +. 10 & 12, Rue Rodier, Paris. 
P 42, High Street, Birmingham, 9 134, Fuencarral, Madrid. 
30, Gallowgate, Newcastle-on-Tyne. 8 Corner of Waterkant and Chiappini Streets, Capetown. 
16, St. Andrew Street, Dublin. 5 Corner ot Loveday and Anderson Streets, Johannesburg. ё { 


REC? TRADE MARK Womanby Street, Cardiff. 


AGENTS— 
LAWRENCE & HANSON, Sydney and Melbourne, 


W. C. JACK & CO., Hong-Kong. 
OCT. STEEL & CO., Calcutta, 


COLSON, BROOKHOUSE & PYNE, Buenos Ayres. 
HUTH & CO,, Valparaiso, 
Works—London, Witton, Birmingham, Manchester. 


ENGLISH TANTALUM LAMP WORKS. 


We illustrate below part of the English Tantalum Lamp The Aron Maximum Demand Indicator, recently described 
Works, Dalston, London. N. The works povidre occupa- | in our columns, is being placed on the market by the Aron 
tion in all branches for British labour, and are conducted | Electricity Meter Co., Ltd., 804, Salusbury-road, Kilburn, 
by the well-known firm of Messrs. Siemens Bros. Dynamo | London, N.W. It consists of the well-known “ Aron " 
Works, Ltd. clock type meter, which is suitable for all systems, ?.e., two 


THE ARON INDICATOR. 


Part OF ENGLISH TANTALUM LAMP WORKS. 


and three wire D.C. or A.C., three and four wire two-phase 


SHEFFIELD MINING ELECTRICAL ENGINEERS. 


A Council Meeting of the Institute of Mining 
Electrical Engineers will be held at the Royal Victoria 
Station Hotel, Sheffield, at 2 p.m on Saturday, 
October 2nd. А general meeting will be opened at 
2.30 to report progress and announce preparations for 
the forthcoming session. 


or three-phase, and an attachment indicating the maximum 
demand. The accuracy of the Indicator is equal to that 
of the meter ; it follows a straight line law equally with the 
meter; it requires no extra energy to work it, and no 
extra electrical connections ; it does not increase the size 
of the meter and it is very easily reset. 
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WARNING. 


B.T.H. IMPULSE STEAM TURBINES. 
CURTIS PATENTS. 


The well-known CURTIS TURBINES irc IMPULSE TURBINES 8 
in which the steam is expanded in a series of stage nozzles with tozd 
abstraction of the velocity acquired in each expansion by intervening 1 
stage wheels. 
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These Turbines have been manufactured in Great Britain exclusively by аса 
THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, zo 


for many years. hos 


Sellers and Users of infringing Turbines are hereby notified that they re. un 
will be proceeded against. re 
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1000 KW. CURTIS TunBO-GENERATOR. 


N 
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THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, 
have sold a total of 67 Curtis Steam Turbines aggregating a capacity 
of 85,000 Kilowatts. 
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All of these Turbines have been manufactured ог are now in course 
of construction at their Rugby Works. 
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Supplied in all sizes—either vertical or horizontal. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


* If theu hast knowledge, let others light their candle at it." 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side onlv of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


Question No. 1201. — Describe the principle of action and the 
advantages and disadvantages of the wireless “ detectors ” 
now used (ercepling the simple Marconi magnetic and 
coherer types). Indicate the ideal requirements, and show 
how nearly they are satisfied by the sets described. 

Question No. 1204. —In a small central station a generator is 
required to give 220.in. volts for a two-wire system. In 
the future. as the load increases, it is proposed to alter 
the same generator for supplying energy at 440 volts, 
and by means of a balance to supply a three-wire system. 
Give full particulars with sketches of a special arrange- 
ment for the armature winding. so that the change-over 
from the lower to the higher pressure can be effected with- 
out re-winding, but simply by altering several connections, 
Obviously field coils would first be used in two parallel 
circuits and eventually connected in series, What firms 
supply machines with an arrangement of this description ? 

Question No. 1205.—An electric supply company having single- 
phase (periodic 100) water power plant situate in old 
corn mill is going to instal a 100 h.p. turbine and rope- 
driven alternator. To provide against shortage of water 
power in the summer, it is also proposed to instal accumu- 
lators (capacity 40 kw. for three hours). It is also required 
to drive corn mill by electric motors. Would it be feasible 
to instal a continuous current machine and alternator on 
the same shaft, using the former as a dynamo in the day- 
time to drive motors in corn mill and charge accumulators, 
and as a motor (driven by accumulators) at night during 
peak loads to help to drive alternator when water-power 
would be insufficient? Give particulars of any alternative 
arrangement you would recommend.—R. 


Answer to Question No. 1,201 (awarded 10s.).—The chief 

requirements of wireless detectors are: Extreme sensitivity, 
minimum “ damping,” independence of exterior influences, 
and preferably automatic de coherence, the absolute non- 
possession of the latter property being a very serious 
limitation of the early coherer. This, by the way, is now 
used in a different form, obviating this disadvantage, but 
retaining the same inherent principles of action, in Fleming's 
oil immersed poor point-to-plane contact. Simplicity, 
mechanical robustness, and ease of repair are attributes of 
considerable importance in commercial working and on 
ship installations, etc., while freedom from influence by 
vibration is a property rarely possessed at present, but 
which must be achieved before such desirable objects as 
* wireless " communication to moving trains, and so on, 
become feasible. 
“FAs will be readily understood, the requirements of a 
wireless detector suitable for telephony are much more 
severe than for mere telegraphic communication. In the 
former ease, a smooth, pure tone is essential, or the speech 
vibrations imposed on it will be so distorted as to be 
incomprehensible. For telegraphic purpose, purity” of 
tone is unimportant, a slight sputter m the signals being 
immaterial so long as they can be satisfactorily broken 
up into the Morse code. 

Methods of Testing Detectors.— The testing of detectors 
is a matter of some difficulty, owing to their very variable 
resistance and characteristics. Again, the telephone 
resistance is a matter of great importance, tor a detector 


which appears less sensitive.than another when using a 
certain telephone may prove to be far superior if used with 
a telephone of higher or lower resistance. Again, laboratory 
test distances between transmitter and receiver are so 
short (50 to 100 ft.) as to result in communication being 
frequently established between the two "stations" by 
purely magnetic induction. The detector, in short, cannot 
be tested under practical conditions by merely local trans- 
mitting and receiving circuits. Jn Fleming’s system (see 
also Phil. Mag. xvii. pp. 670-6) a verv steadv train of 
oscillations is produced in a closed circuit and received 
by a second closed inductor circuit to which the detector 
and a telephone are connected. The receiving inductor 
is rotated till the sound of the received signals just dies 
away in the telephone. The displacement of the inductor 
from the position of maximum reception is then a measure 
of the detector sensitivity. 

Types of Detector.—¥xcluding the well-known magnetic 
and coherer type, the chief classes of detector at present 
used are: (a) vacuum type, (b) electrolytic type, (c) thermal 
type, (d) rectifying type. 

(a) Vacuum Detectors.—This depends on the fact that 
a vacuous space is conducting from a hot electrode to a 
cold one, but not in the opposite direction. Thus on passing 
high frequency aerial currents through such an “ oscillation 
valve," thev are rectified, and the pulsating direct current 
produced operates the receiving telephone in sympathy 
with the received electrostatic waves. Audion valves are 
easy to construct, are not affected by vibration, and are 
automatically decohering (or, rather, never cohere). They 
are also fairly sensitive, though thermal detectors are proba- 
bly superiorin this respect. The usual construction consists 
of an ordinarv glow lamp bulb in which is placed an in- 
sulated cold cleetrode in addition to the heated filament. 
The latter is heated bv a suitable batterv, and the oscil- 
lating current so applied to the terminals of the filament 
and the cold electrode. The rectified current is led directly 
through a receiving telephone. 

(b) Electrolytic Detectors consist usually of an electrolyte 
of sulphuric acid in which is placed a gold or platinum 
cathode and a platinum anode of very special construction. 
The anode consists of a Wollaston platinum wire clamped 
to a stout platinum lead. The fine wire, as used by the 
Telefunken Co., is 1-1,000 mm. diameter, and is waxed 
except for a length of 1-100 mm. at its tip. This tip Just 
projects into the electrolyte. The detector is placed in 
series with a telephone across a 4-volt battery. The latter 
instantly polarises the anode and prevents further current 
flow till high frequency aerial currents are supplied to the 
cell. These depolarised the anode, and by allowing a 
momentary direct current to flow through the telephone, 
produce a click therein, which action being repeated gives 
a continuous buzz, broken into the Morse code by the 
transmitting operator. The electrolytic detector is sus- 
ceptible to very accurate “ timing " of the sending and 
receiving circuit, and is self-restoring. By its extreme 
sensitivity and purity of note it is suitable for use in 
wireless telephony. | 

(c) Thermo Detectors consist. essentially of a high re- 
sistance contact at which the oscillating energy of the 
received waves is converted to heat. This causes a current 
to flow through the receiving telephone by the Peltier 
effect, consequent on the heating of a contact of dissimilar 
materials. There are many pairs of materials which may 
be used for this purpose, among them : metal points, usually 
of platinum or tellurium, ete. ; and mineral substances 
such as iron pvrites and other metallic sulphides ; also 
metal points or rods bearing on oxidised metal surfaces. 
One of the pair used is mounted rigidlv, and the other 
provided with an adjusting screw and spring. Such thermo 
detectors are among the most sensitive known, are self- 
restoring, easily erected, but naturally very susceptible to 
external. vibration. 

(d) Reetifying Detectors.—-One member of this class, the 
«audion ? valve, has been already referred to. There are 
manv natural ervstals, among them carborundum, which 
are strongly unilateral in their conductivity, and hence 
can be directly applied as wireless detectors. The method 
of erection is as suggested for thermal detectors, and of 
connection as for oscillation valves. Rectifving contacts 
usually possess a certain degree of thermal action as well, 
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which may help, but usually opposes the rectified current. 
Rectifving contacts, though self-restoring and probably 
less affected by vibration than thermal detectors, are less 
sensitive than the latter. 

General. Suitahility.—-Thermal and electrolytic detectors 
appear to be the most generally sensitive and reliable 
types, the electrolytic pattern being specially suitable for 
wireless telephony, for the reasons given. Using the method 
of testing already referred to, Fleming concludes that the 
order of sensibihty is: Oscillation valves, magnetic detector, 
electrolytic detector, and carborundum rectifiers. It may 
be doubted whether the oscillation valve is really the most 
sensitive type, though practice appears to confirm the 
correctness of the remaining scale of sensibility. The 
relatively worthlessness of laboratory sensitivity tests has 
been pointed out. Personally, the writer prefers electrolytic 
detectors for telephonie work, and thermal detectors for 
general use.—** S. M. P.” 

Answer to Question No. 1201 (awarded 5s.). —The follow- 
ing notes are specially devoted to a consideration of several 
recently introduced receivers and of improvements in 
older forms. Considering first the desiderata. of a satis- 
factory " wireless " detector :— Automatic decoherence is 
usually very desirable, low deteetor resistance minimises 
the damping of the receiving circuit, and so enables sharper 
resonance and greater freedom from interruption (or 

IRURE ) by other signals. The deleterious effect of 
resistance in decreasing the amplitude of the гапа 
peak in an "albis circuit is well shown in Fig. 2, the 
upper curve of which corresponds to zero resistance in 
this circuit. £e, the purely theoretical case in which in- 
finite amplitude of resonance can be received. A means 
whereby the defect of high resistance can be overcome is 
shown m the diagram, Fig. 1. (Gesellschaft fur Drahtlose 
Telegraphic). The detector must, while possessing maximum 
sensibility to the waves to be received, be influenced as 
little as possible by any other cause (e.g., vibration, stray 
electrostatic or magnetic fields, ete.). Other requirements 
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of the greatest importance as regards the commercial 
adoption of a detector are simplicity, ease of construction 
and repair, easily obtainable, and safely handled materials ; 
reasonable mechanical strength is also necessary. Wireless 
telephony, emploving as it does continuous trains of waves, 
necessitates the use of a "ticker " with many forms of 
detectors, though some, e.g., the electrolytic type, do not 
need this addition. The ticker consists essentially of an 
electric bell magnet system, the hammer being replaced by 
a contact tongue which, by chopping up the continuous 
train of waves received, enables them to be heard in the 
receiving telephone. For telephonic work a detector must 
be quick acting, self-decohering, and preferably of the 
quantitative type (see below); unless its operation is very 
smooth, enabling a pure note to be heard in the telephone, 


good results are impossible. The coherer is not suitable for 
telephonic purposes, but electrolytic, thermo electric, 
magnetic and rectifying detectors may be used successfully. 
In passing. it may be noted that the recent variation of 
the poor contact detector introduced by Muirhead, which 
has as its object an increase of sensitivity and a removal 
of the necessity for any external decoherer, avoids the 
main disadvantages of the ordinary coherer. A poor 
contact of the point and plane tvpe (between metals) is 
placed at the bottom of an oil column. The sensibility 
and anti-decohering characteristics are varied by the 
pressure of the oil (by a pump or by inclining the containing 
vessel to vary the effective head). Heavy paraffin oil or 
glycerine is used for the purpose, 


| 


FIG. 2. 


Connections of Detectors.—It is not within the scope of 
this article to consider the possible locations and con- 
nections of detectors in the receiving circuit ; the point dis- 
eussed is merely the advisability of using two detectors 
in parallel or in series. Jégon, as the result of considerable 
experiment, concludes that series connection is useless, 
the resultant sensibility being that of the less sensitive of 
the two detectors emploved. Parallel coupling, however, 
gives a sensibility rather higher than that of the more sensi- 
tive set of the two, and is, therefore, advisable apart from 
the greater reliability of equipment so obtained. 

Two main types of detector may be at once discriminated : 
(a) Those depending on pressure for their operation; (b) 


those operated by current. The coherer depends solely on 


the applied P.D. for its operation, and hence belongs to 
group (a), while the electrolytic detector, depending on 
high frequent current for its operation, is typical of group 
(b). Thermo detectors may be used as potential or current 
receivers according to whether they are connected in 
potential or current loops in the receiving circuit. 

The effect produced on any detector may depend on 
the total energy received from the incoming wave or on 
the maximum amplitude of the latter. A means of deter- 
mining which factor is the influencing one, Bellini and 
Tosi's method may le used :—If the diagram of energy 
transmitted from a directive transmitter station be ob- 
tained by aid of a thermo galvanometer, then detectors 
at the receiving station, depending on. the total energy 
received, will give a precisely similar diagram (to this class 
belong thermal detectors); while those depending on the 
maximum amplitude of the received field, give a diagram 
whose radii sectores © ?4/ thermal detector’s diagram. 
To the latter class belong imperfect contact detectors. If 
the receiving diagram is intermediate between the above 
distinct tvpes, the detector depends partlv on current, 
partly on potential operation, but usually with a decided 
bias towards one or the other. 

Types of Detector.—The types here considered are the 
electrolytic, thermo electric, unilaterally conducting or 
“solid rectifier," and the vacuum, oscillation valve or 
audion detectors. Considering the construction and prin- 
ciple of action of each in turn, its advantages and disadvan- 
tages and the purposes for which it is unsuited, the follow- 
ing results are obtained :— 

(1) Electrolytic Detectors. —The commonest form consists 
of a platinum or gold cathode immersed in an electrolyte 
of dilute Н» SO,, and a platinum anode constructed as 
follows: Wollaston wire is drawn into a brass-capped 
glass jet, and after about 2 mm. of the wire have been 
dipped into nitric acid to remove the silver outer shell, 
this part is sealed into the glass by melting the tip of the 
jet. The platinum wire is soldered to the brass cap (subse. 


quently used as a contact point as shown), and the glass 
tip is ground down till a section of the Wollaston wire is 
exposed. The latter is known to be the case when elec- 
trical continuity is established between the brass cap and 
the electrolyte (tested by a dry cell and detector). The 
usual means of connecting such a detector is shown in Fig. 
4. The battery B acts through the potential divider 
P and the high frequency “ blocks " LL, and polarises the 
anode of E instantaneously. High frequency «rial currents 
induce similar currents in the circuit X, and, by depolaris- 
ing E, allow a momentary current to flow from B through 
T, so producing the signal. The action is continuous, the 
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cell being “‘ self-restoring." Though the polarisation theory 
above is the one usually advanced as explaining the action, 
Eccles has recently proposed a different explanation. He 
considers the action to be due to a heating of the thin film 
covering the platinum anode. On a platinum point 
1-1,000 in. diameter, a film about 0:000,000,5 in. thick 
forms (Eccles), and more than half the heating effect of the 
current passing is concentrated on an annulas of film 0-0001 
inch wide of mass 4 10-!?grm. Such a film is heated 0-5°C 
by 0-Olerg., and as less energy than this will operate an 
electrolytic detector, it is quite possible Eccles’ theory is 
correct. It finds some further support in the dependence 
of the detector on current rather than on P.D. Abrahams 
explains the action as a condenser effect, the average 
electrolvtic detector having a capacity of some hundredths 
of a mfd. associated with a resistance of several thousands 
of ohms. (At about 120°C. the capacity is raised to 0-5 
mfd., the resistance falling to several hundreds of ohms). 
Probably the action is in reality a combination of heating, 
condenser and electrolytic effects. § The anodic area of 
an electrolytic cell should be as small as possible; by 
employing the above construction the depth to which the 
anode penetrates is negligible, and the anode becomes 
merely а surface. Its diameter varies from 1-1,000th to 
several hundredths of a mm. So susceptible is the elec- 
trolytic detector to tuning that a variation in wave length 
of 14 to 2%, from the value to which X (Fig. 4) is tuned 
is sufficient to prevent audible signals in T. Tapping 
electrolytic detectors increases their sensibility somewhat 
by aiding depolarisation. By bubbling gas at four or five 
atmospheres pressure through the electrolyte, a great 
increase in sensitivity is obtained (Branly). 

Effect of Temperature.—Raising. the temperature of 
electrolytic detectors increases their sensibility. Branly 
states a maximum sensitivity to result at about 60°C., 
less satisfactory results obtaining on either side of this 
temperature. Qn the other hand, Abraham recommends 
120°C. as a temperature at which sharper resonance is 
obtainable with about normal sensibility—probably due 
simply to the lower resistance at this temperature (see 
above). 

Variations of Electrolytic Detectors.— Using a platinum 
anode dilute sulphuric acid gives better results than any 
other simple electrolyte, though other acids and some 
alkalis are effective to a less degree. The addition of a small 
quantity of fuming nitric acid to the sulphuric electrolyte 
reduces the critical voltage of the cell from 3-7 volts to 
2-7 volts, while the substitution of a graphite cathode for 
the platinum or gold generally employed enables dispensa- 
tion with the potential divider P, Fig. 4, direct connection 
to a 2-volt secondary cell being permissible. The use of 


two-point electrodes, either of which can be used as anode, 
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makes the detector independent of polarity, but greatlv 
increases its resistance. А tantalum anode gives less 
favourable results than platinum in electrolytic detectors. 

By their extreme sensitivity, rapiditv, and smoothness 
of action and absolute self-restoration, electrolytic detectors 
are admirably suited to the requirements of wireless 
telephony as well as telegraphv. This type has been 
successfully used in wireless telephonic communication up 
to from 300 to 500 miles. 

(2) Thermo Electric Detectors. A fine and adjustable 
contact. is obtained between two dissimilar materials, as in 
Fig. 5. The contact is so fine and of such high resistance, 
that the high frequency currents induced in the receiving 
current. being transformed to heat at it, set up a thermo 
electric current. of sufficient strength to operate the re- 
ceiving telephone in response to the signals transmitted. 
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Еа. 4. 
The higher the resistance of the junction (see Table I.) 


the greater the damping of the detector. Relatively low 
contact resistance maximum current flow, maximum 
dissipation of energy at the contact and maximum thermo- 
electric E.M.F., are the desirable qualities of a thermo 
detector. The construction of this tvpe of detector needs 
no other explanation than Fig. 5. Many pairs of materials 
are recommended by various experimenters. In most of 
these a metal figures as one material and some mineral 
crystal or other as the second. The mineral crvstals being 
split along their cleavage planes, present a surface far 
superior to any obtainable by maching or grinding. 
Among other thermo detectors at present known are (a) 
red mineral zincite (zinc oxide) split across its cleavage 
planes and pressed against a piece of metal. (b) An oxidised 
sharp edge of copper touching tin or bismuth and being 
spring adjusted, as in Fig. 5. (c) Possibly a very fine 
contact between tellurium and aluminium, though more 
regarding this couple is said later. In Table I. a further 
list of pairs is appended, the order of the contact resistances 
being as shown :— 
TABLE I. 


Approx. R. of 


Pairs of Substances. contact ohms. | Authority. 
Metal point—chalcopyrite ..| 50-200 C. Tissot. 
Metal point—indigo-copper 1, 500 (approx.) „, „, 
Tellurium point brass plate 10 
Platinum wire—chalcopyrite 1,200-1,500 ^ 
Perikon detectors, without 25.000 Pickard. 


applied voltage ] | 


(3) Rectifying Detectors.— These detectors form a very 
large and successful class, though thermal detectors are 
more sensitive as a rule. The action here consists in the 
rectification of the high frequency currents induced by 
the received waves. The rectified current passes through 
the receiving telephone. The cause of the rectification is 
the unilateral conductivity of the crystals or pairs of metals 
employed. Pickard explains the action of solid rectifiers 
as being due to an electronic impoverishment at. the. con- 
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stricted current path offered by the very fine contact. 
Fleming, on the other hand, imagines an irregular distribu- 
tion of molecular electric valves over the surface of those 
crystals exhibiting unilateral conductivity. By a concentra- 
tion of all the “ valves " opening one wav, at one part. of 
a ervstal current flow va this part is aided in one direction, 
and practically prevented in the opposite direction. Among 
the rectifying detectors now in use are: (1) Perikon 
detectors—silicon, molvbdenite, and zinc oxide—chalcopyr- 
Ite. 

(2) Carborundum and many similar natural crystals used 
against platinum or tellurium, ete., as in Fig. 5. 

(3) Siheon-steel, a very regular and fairly sensitive 
couple. Carbon-steel and tellurium-aluminium far less 
satisfactorv, particularlv the latter. 

(4) Walters Tantalum-Mercury Detector. This is of 
great Interest and importance, and consists of a fine tan- 
talum wire just touching the surface of mercury. The full 
properties and theory of this tvpe have been much dis- 
cussed in the technical press during the last vear, and can 
be only hriefly noted here. The construction is practically 
that of Fig. 3, but mercury is essential as the second 
material of the contact. Tantalum from lamp filaments 
serves excellently. The action is dependent on a skin 
effect and for signals above a certain critical strength (which 
is, however, far higher than the weakest signal capable of 
detection by thermal or electrolvtic detectors) the Walter 
detector is from 5 to 10 times as effective as any other 
known form. Having a very smooth action and good tone, 
and being quite auto-decohering, it is well suited for 
wireless telephony. 
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(4) Vacuum Detectors are merely a special case of recti- 
fying detectors in general, the unilateral conductor here 
employed being the vacuous space between a hot and cold 
electrode in an exhausted bulb (Fig. 6). Such a space 
is conducting from the hot to the cold electrode, but not 
vice versa, The simple application of such oscillation valves 
in which the rectified current was passed directly through 
the receiving telephone, is considerably improved by 
Marconi's arrangement (Fig. 6), in which a condens stores 
up th» rectified current (preventing it from flowing through 
the oscillatory circuit), and by periodic discharges through 
the secondary of a transformer produces the signals in a 
telephone connected to the primary of the latter. 

Difference. of opinion exists as to the value of vacuum 
detectors, and though the improvements following on the 
arrangement of Fig. 6 are considerable, the sensibility is 
still inferior to that of thermo detectors and electrolytic 
detectors.—'* WREN." | 


THE ELECTRICAL ENGINEERS TERRITORIALS (London Division). 
Orders for week ending October 9, 1909. — Monday. October 4, A" 
Company: Technical Drill, 7 to 8.30 p.m. ; ‘Tuesday, October 5, 
"B" Company: Technical Drill. 7 to 0.30 p.m. ; Wednesday, 
October 6, Gymnasium, 6.30 to 9.30 p.m. ; Thursday, October 7, 
"C^" Company: Technical Drill. 7 to 9.30 p.m.; Friday, 
October 8, “D” Company: Technical Drill. 7 to 9.30 p.m. 
Officer Commanding, Col. R. E. B. Crompton, C.B. (Signed) 
Р. H. Campbell, Capt. R.E., and Adjutant for Officer Com- 
manding E.E. (L.D.). 


TYNESIDE NOTES. 


(By Our Correspondent.) 
NEWCASTLE. 
Electricity at Water Supply Works. 

An interesting adaptation of electricity to the needs of the 
water supply of a town has recently been completed in Darlington. 
For some time past, owing to the development of the town, 
difficulty has been experienced in maintaining sufficient pressure 
in the high lying parts around Harrowgate Hill, ete., without 
creating an unnecessarily high pressure in the remainder of the 
distributing mains. Mr. George Winter, the Borough Surveyor, 
has evolved a scheme by which not only will ample supply be 
maintained constantly at Harrowhill, but it will not be necessary 
to maintain any higher pressure for the town than called for by 
its own requirements, and during the night when the general 
supply is at a minimum, the reservoir at Harrowhill is filled up, 
as well as certain tanks in other portions of the town, which are 
filled only once a day. A centrifugal pump capable of lifting 
120,000 gallons of water per hour against a head of 35 ft. has been 
provided, and the suction of which is connected with the reservoir. 
and the delivery to a tank capable of holding 60,000 gallons 
placed above the pump. The main supply pipe from the pumping 
station is also carried directly into this tank together with an 
overflow into the reservoir. This pump is coupled directly to a 
compound wound motor, having an exceptionally heavy series 
winding, in order that the quantity of water delivered may be 
maintained. approximately constant with a voltage varying 
between 430 and 500 as current is supplied from the traction 
trolley wire at a considerable distance from the generating 
station. The normal rating of this motor is 38 b.h.p.. provision 
being made for fine speed adjustments by means of shunt regu- 
lation. 

The Switchgear. 

A combined main and starting switch, with no-voltage release, 
is provided, capable of starting up under full load ; this switch 
is of substantial design with quick step by step motion, the time 
limit between each forward movement being readily adjustable 
by hand, and is manufactured under Moule's patent. This 
starting switch is started up by means of a special pattern of 
iron cased quick make and break float contact, operated through 
a copper rope connected to the float in tank. and is capable of 
adjustment at will. A further provision is made to prevent the 
motor being started up automatically, should the pump from 
any cause have lost its priming. A pipe connected with the upper 
portion of the pump is coupled to a cylinder containing a copper 
float, which, when up. completes the connection between solenoid 
main switch and tank contact ; but if the water falls below a 
fixed level in the pump the circuit is broken, and the pump 
cannot be restarted until reprimed. This provision is necessary 
as the plant is left unattended and considerable injury could be 
done if the pump started up without water, though the special 
winding prevents the motor running at an excessive speed. The 
switchboard, in addition, contains an ammeter, overload. circuit 
breaker and main fuse, the whole being totally enclosed in iron, 
so that it is impossible to obtain a shock from any portion, the 
plant being operated from the traction feeder with approximately 
500 volts to carth. Provision is made, by means of a relay 
operated from the clectricity works through one of the pilot 
leads. for breaking the whole circuit when required for the pur- 
pose of testing leakage current on traction system, or other 
reasons. Heating units are provided inside the motor and 
switehboard, consuming about 50 watts each, to prevent con- 
densation and leakage on the surfaces of the apparatus. The 
pumping plant was supplied and erected by Messrs. Cox-Walker, 
Ltd., of Darlington, and the whole of the switch gear, float con- 
tacts, automatic switch gear, ete., were designed and manu- 
factured by them to meet the special requirements called for by 
Mr. J. R. P. Lunn (Borough Electrical Engineer). 


Electrification of Ormsby Rolling Mills. 


Some little time ago the Cargo Fleet Iron Works developed 
the subsidiary company named the Ormsby Rolling Mills. Ltd.. 
principally for the production of steel sections, and the electrifi- 
cation of these works is now well in progress. The supply of 
electricity is derived from the three-phase high tension mains of 
the Cleveland & Durham Electric Power, Ltd.. at a pressure of 
2,730 volts. "This is applied directly to the main rolling motor, 
which is about 1,000 h.p.. constructed by Messrs. Siemens Bros. 
Dynamo Works Co., Ltd. An interesting combination of this 
alternating current with a 500 h.p. direct current motor, and 
heavv fly-wheel is mounted on the same shaft as the flexible 
coupling connecting to the rolling mill. and both the motors are 
electrically connected to a rotary converter in such a way that 
surges of power on the main drive are compensated. As it is 
required to vary the speed of the shaft between 75 and 150 r. p. m., 
a slip regulator is also installed. In order to drive the live rolls 
and other apparatus a series of motors running at 440 volts, 40 
periods have been supplied by the British Westinghouse Manu- 
facturing Co., Ltd., and in the case of the live roll motors, as the 
work is of a very severe nature, the reversal occurring approxi- 
mately every 10 seconds, the motors have specially stiffened 
shafts and gun metal bearings for dealing with heavy shocks. 


The motor shafts are connected to the live rolls through machine- 
cut gears. To indicate the abnormal features of design, it may 
be mentioned, for example, that the 30 h.p. motors supplied for 
this apparatus have shafts of 3] in. diameter. 


Newcastle Corporation Quayside Improvement. 

In connection with the handling of general merchandise on the 
quayside, a large travelling derrick crane, built by Messrs. 
Cowans, Sheldon, of Carlisle, has been installed. This crane is 
capable of lifting 5 tons at 60 ft. per minute, and 30 cwts. at 200 
ft. per minute, It slews with the hook at a radius of 40 ft. at the 
rate of 400 ft. per minute and derricks at 50 ft. per minute. The 
length of track along which the crane operates is approximately 
1.000 vards, and it travels at the rate of 50 ft. per minute with 
full load on the hook. The motors for the various motions were 
supplied by the British Westinghouse (o., Ltd., and the hoisting 
motor is 30 b.h.p., the derrick motor 25 b.h.p., while the slewing 
and travelling motors are each of 10 b.h.p. Four capstans, made 
by Messrs. C. A. Musker, Ltd., are supplied, each capable of 
lifting one ton at the rate of 150 ft. per minute, and operated by 
British Westinghouse motors of 15 b.h.p. Current is supplied to 
the motors at 509 volts, and for arc and incandescent lighting at 
240 volts from the tramways power station. "There is also work 
proceeding at the Ouseburn in connection with the formation of 
a new quay, and for this purpose a concrete mixer and temporary 
arc lighting are being operated from the same source of supply. 


Miners' Federation of Great Britain. 

On October 5 the annual conference of the Miners’ Federation 
of Great Britain will be held at the Co-operative Hall, Newcastle 
on-Tyne, and one of the items for discussion is the resolution 
submitted by the Durham Miners’ Union, as follows :—“ In view 
of the Government Inspectors report on the West Stanley 
explosion, we move that the Executive Committee have brought 
before Parliament the great dangers which miners are exposed to 
by the use of electricity in dry and dusty mines, and press for its 
removal from such mines.“ It is interesting to note in this con- 
nection that Mr. John Wilson, M.P., in his latest monthly 
cireular to the Durham miners, comments exhaustively on the 
report in connection with the above-mentioned disaster, and is of 
the opinion that the evidence points emphatically to the conclu- 
sion that electricity was the only possible cause of this disaster. 
He, therefore, asks for an exhaustive enquiry into the conditions 
which determine the safety, or otherwise, of electrical apparatus 
installed in mines. 


MIDLAND NOTES. 


(From Our Correspondent.] 
BIRMINGH AM. 


The City of Birmingham. with its enormous variety of power- 
using trades, is peculiarly adapted for the use of electrical motive 
power. In the jewellery quarter, thousands of machines are 
operated merely by the switching on of a button, while the 
removal of boilers, gas engines, and chimney stacks has effected 
economy while purifying the atmosphere. The most important 
development yet realised in the adoption of electricity has just 
taken place. Within the past year, a number of the largest metal 
rolling concerns have equipped their establishments with elec- 
trical motors, and, so far, the result has been eminently satis- 
factory. À few examples may be cited : The Birmingham Metal 
& Munitions Co. have installed 1.500 h.p. for tube drawing, and 
have discarded all their steam plant; Barker & Allen have 600 
h.p. ; the Mint Co., Ltd., 2,000 h.p., of which the largest motor 
is one of 350 h.p. Other concerns taking more or less large quan- 
tities are Wilkes, Son & Mapplebeck, Ltd., Messrs. Wilkinson, 
Earle, Bourne & Co., Ltd., Messrs. Johnson, and other well- 
known concerns. Generally speaking, they express satisfaction 
with the result. The saving of space has been most important, 
and in some cases it has been found possible to house the 
machinery motors entirely in the basement. The works, of course, 
are kept cooler, and the saving of fuel has been enormous. There 
are still a great number of metal rolling firms, stampers, and 
others who have not yet adopted the most modern motive power ; 
but they are not likely long to remain passive spectators of a 
development which is giving their competitors a considerable 
advantage. An important benefit is the greater constancy and 
uniformity of operation. The machines run regularlv, and the 
mills do not stall " under specially heavy loads as they com- 
monly did with ordinary motive power. This increases output, 
and improves quality, while proving generally more econoinical 


Coal-Cutting Machinery. 


The unexpected and far-reaching effects of legislation have 
been manifested in Birmingham lately in a stimulated demand 
for electrical apparatus in connection with coal-cutting machi- 
nery. Several Birmingham firms are giving attention to the 
equipment of drilling machinery, and a new branch of the 
engineering industry is thus in course of development. A big 
trade in this line is anticipated within the next year or two, and 
it is believed that a well-made rock drill of local production would 
have a large sale, if makers were to turn their attention more 
thoroughly to this branch. 
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Artistic Pendant Business. 


One effect of the extension of electric light, enabling the use 
of a downward light instead of the old-fashioned flame, has been 
the revival of the chandelier and other forms of pendants. Large 
numbers of firms in Birmingham in the brass trade are devoted 
to this class of manufacture, and the demand has naturally 
stimulated ingenuity and artistic invention in the design of these 
apparati. A good deal of work for churches and municipal 
buildings of a high class has of late found its way to leading 
Birmingham firms. Unless the unexpected happens, revolu- 
tionising methods of illumination, the artistic pendant business 
in Birmingham will soon be bigger than ever. 


Extension of Electrical Trade. 


Quite a number of examples can be cited of Birmingham firms 
which have adapted themselves to electrical machinery, as an 
engineering product. A conspicuous example is the firm of 
Be'liss & Morcom, Ltd., which supplied the bulk of the electrical 
machinery to the Summer-lane Municipal Department. and which 
is rapidly developing a world-wide trade, particularly with 
Canada. The largest engines, including half-a-dozen 3,000 h.p., 
operating direct current generators, were furnished by Belliss & 
Morcom. A number of features in the machinery comprise the 
speciality of this firm, including the forced lubrication principle, 
by means of which oil is supplied to all the bearings under a 
pressure of 20 to 30 lbs. per sq. in. from oil pumps in duplicate, 
worked from the slide valve ессепїгїс. New engines by Belliss & 
Morcom are constantly being added to the Summer-lane gene- 
rating plant. 


An Appreciation of Electrical Experts. 


A very interesting inaugural lecture was given by Dr. Denning, 
the Principal of the Municipal Technical School, Smethwick, on 
the subject of Artificial Light: Ancient and Modern." Dr. 
Denning paid a tribute to the energv and ingenuity of electric 
lighting experts, The present time, he said, was specially in- 
teresting, because both gas and clectrical people were working 
very hard, and there was no prospect of gas being driven out at 
once, but the wonderful success achieved by electrical experts in 
a comparatively short time was really phenomenal. Just as the 
introduction of the gas manager had infused fresh vitalitv into 
gas undertakings. so the recent successful introduction of the 
rare earth metal filaments was expected to prove of inestimable 
benefit to the electric lighting engineer. The lecturer exhibited 
various beautiful lamps, and on the point of economy remarked 
that the lighting engineers had to produce a large quantity of 
heat energy to secure a comparatively small output of light 
energy. As a matter of fact, the total energy consumption of a 
wax candle was really sufficient to brilliantly light a large 
mansion, or the energv of a boy turning a handle would, if 
properly directed, produce as much real light as was given by the 
furnaces, and boilers of a large steam engine driving a group of 
dynamos. 


Electrical Engineering Classes. 


An important section of the Municipal Technical School, 
Birmingham, which has just recommenced its operations for the 
winter, is the Electrical Engineering Department, This is 
extremely well equipped, and has been found of the greatest use 
to students and apprentices in a number of Birmingham trades. 
The department is specially in charge of the Principal, W. E. 
Sumpner, D.Sc., M. I. E. F., who takes the Senior ee ay of 
Electrical Engineering. The classes are arranged to furnish 
students with a thorough grasp of electrical science, together 
with a working knowledge of its application to the industries, 
telegraphy, telephony, and electrical engineering. Coincident 
with the study of electricity, is mechanical engineering, machine 
drawing, and workshop work. In the Senior Department, the 
training is of a most practical character, including the study of 
lighting and power installations, high-tension transmission and 
distribution, motors for special purposes, starting devices, and a 
variety of other branches of study. A special feature is made of 
preparation for the B.Sc. Engineering Degree Examination of the 
London University. There is a design class in charge of Messrs. 
H. B. Matthews and G. H. Wigley, and in the electrical jointing 
shop instruction is given in the use and manipulation of tools, 
the effecting of joints of 19 strand and upwards. The school in- 
cludes in its equipment excellent dynamo rooms, and thoroughly 
up-to-date electrical and electro-metallurgical laboratories, with 
the requisite furnaces. A number of its students have already 
distinguished themselves in various parts of the world. 


AMERICAN NOTES. 
[From Our Correspondent.] 
NEW YORK. 


It is generally anticipated that our third annual Electrical 
Exhibition, which will be held in Madison Square, Garden, from 
October 11 to October 21, will be one of the most noteworthy 
ever held on this Continent. I think it may fairly be claimed 
that in matters electrical America is away ahead of any other 
country. Perhaps the national spirit of hustle has something 
to do with this, or it may be due to the fact that when anything 


new is found it is rushed on to the market, tested or untested ; 
or it may be owing to the fact that we specialize more. What- 
ever be the cause. it is certain that more new things are evolved 
here than in London or Berlin, and though some may be worth- 
less, а good proportion survives and gets developed. I am told 
by the organizers that new ideas will be found in abundance 
in this coming show, and among them one or two things that 
will make a great stir in the electrical world. Apart from a 
galaxy of domestic appliances, a special feature will be a great 
industrial exhibit representing. manufacturing processes of all 
kinds utilizing electric drive. The interior of the Garden will 
represent the highest attainment of the decorator's and illumi- 
nating engineers skill, and more than 75.000 incandescent 
lamps will be used for illumination. The number of exhibitors 
who have taken space is far bevond expectations. A note- 
worthy exhibit will be that of the Collrier Wireless Telephone 
Co., who will allow people to talk and listen hundreds of feet 
apart through stone walls 3 ft. thick, and fireproof metal 
doors closely barred, thus demonstrating that electrical waves 
are not interfered with no matter what the nature of the obstacle 
through which they may have to pass. 


The Science of Illuminating. 


Laying down as a basis the theorem that the illuminating 
engincer should not only be an engineer in the broad sense, 
but should also have medical knowledge of the effect of light 
upon the human eye, and should also know something at least 
of one of the fine arts, the Chicago National Flectrie Lamp 
Association has founded and is equipping a laboratory for the 
public dissemination of such knowledge as may be obtained 
on the medical and physical facts underlying illuminating 
engineering. A thorough and systematic search is to be made 
through technical publications of all kinds without regard to 
the language in which they may be written, and the data 
obtained will be verified, and on this foundation original work 
will be undertaken. In this connection, it should be mentioned 
that by the time these notes reach THE ELECTRICAL ENGINEER 
the third annual convention of the Hluminating Engineering 
Society will be in progress here in New York. Among the 
special features of the event will be an exhibition of electric 
lighting devices of the latest commercial types, as well as a 
historical and educational exhibit showing the progress of the 
art of illumination. This exhibition continues open to the 
public throughout the Hudson-Fulton celebration. 


Nernst Developments. 


The tungsten lamp is not by any means to have everything 
all its own way. Recent developments of the Westinghouse- 
Nernst glowers eliminate practically all the past objections to 
this type of illuminant. The slow incandescing has been got 
over by replacing the platinum heater by a new form which be- 
comes immediately incandescent and lights the glowers in ten 
seconds. A new spring holder for multiple glower lamps makes 
maintenance and replacement perfectly simple, and clusters 
are now made for three sizes of burners-— 88, 110, and 132 watts, 
and two other sizes are available—176 and 220 watts. Prices 
are much lower than they were for all types, and thus the 
objection as to the high first cost has been materially modified, 
while renewal costs are, it is claimed, only half those of the 
tungsten. Some exceedingly handsome Nernst chandcliers are 
being shown at prices which compare very favourably with 
other types. 


The Selden Patents. 


By a judgment delivered by Judge Hough in the United 
States Circuit Court here, the * Selden patent," under which 
the holders seek to collect royalties from all American manu- 
facturers and importers of motor cars, has been completely 
upheld in a suit for infringement of ‘patent brought by the 
Electric Vehicle Co. and George Selden against certain American 
makers and dealers in foreign built cars. Judge Hough decided 
that“ patents are granted for inventions; the inventor may 
use his discovery, or he may not, but no one else can use it 
for 17 years. That 17 years begins whenever the United States 
80 decrees by it& patent grant." 


Railway Telegraph School. 


The great success attained by the students who have graduated 
from its school of telegraphy at Bedford, Pa., has induced the 
Pennsylvania Railroad to endeavour to secure this fall the 
largest enrolment the school has enjoved since it was established 
in 1907. The school has the personal supervision of practical 
railroad men— present officers of the Pennsylvania Railroad Co.— 
while Mr. J. B. Fisher, superintendent of telegraph at Phila- 
delphia, is in charge of its operation, with C. F. Emerick as 
resident manager. That the students may have the opportunity 
to become thoroughly versed in railway business before attempt- 
ing actual work, the regular wires of the Bedford. Division are 
run through the school room. Standard train order blanks are 
furnished, chat this feature of operating trains may become 
familiar to the students. The time required to complete the 
course i8 from six to eight months, and immediately upon its 
completion graduates are provided with salaried positions in 
direct line of promotion. 
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Central Stations and Co-operations. 


The Tungstolier Co., of Cleveland, Ohio, has worked out an 
interesting plan of co-operation between the electrical dealer 
and contractor and the central station management based on 
“sound commercial common-sense and correct. business. prin- 
ciples applied to electrical interests.” Under this scheme a 
complete plan is outlined and working material prepared for a 
thorough campaign on the part of the central station operator, 
as well as a co-operative scheme by which the contractor or 
supply dealer is interested in taking care of the business 
developed through the central station campaign. With this 
plan the central station manager creates a desire for use of more 
eurrent and makes the initial installation. The new business 
developed by reason of this pioneer work is then handled by 
the supply man or contractor. 


Electric Railway Combine. 


Negotiations are in active progress for the consolidation, with 
a capital of S100,000,000, of the United Railways and Electric 
Co. of Baltimore, the Annapolis Short Line and the Maryland 
and Pennsylvania Railway. The Maryland Electric Railways 
will probably become the holding company for the other proper- 
ties. Alexander Brown. senior member of the banking firm 
of Alexander Brown & Sons, who engineered the deal whereby 
all the trolley systems of Baltimore were united, is said to 
be the moving spirit in the latest plan for a bigger trolley com- 
bination. He is on his wav from Europe, and is expected in 
Baltimore this week. The Marvland Electric Railways was 
organised after the great fire for the purpose of financing the 
necds of the United, and since has bought equipment, built 
barns, etc., which it leases to the latter at an annual rental 
equal to 6", on actual cost. The United is bound under the 
terms of the lease to purchase the property of the Maryland 
Electric Railways subject to a first mortgage for $2.727,000 at 
an amount sufficient to pay the principal of the bonds. 


Big Michigan Merger. 


My Chicago correspondent says that the recent announcement 
from the Secretary of State for Michigan s office that articles of 
incorporation have been filed by 18 power companies, with 
а total paid-in capitalization of 83,200,000, is believed to mean 
that practically all of the available power sites in North- Eastern 
Michigan have been acquired by eastern interests, which now 
control gas and electrical properties in many cities of the State. 
It has been reported that Hodenpyl, Walbridge & Co., of New 
York, and E. W. Clark & Co., of Philadelphia, are interested 
in Michigan power sites. Fourteen of the new concerns are 
water-power companies. "Their incorporators are: Е. Е. Loud 
and H. K. Loud. of Au Sable, Mich., each of whom holds one 
share of stock, and L. A. Wood, of New York, to whom are 
credited the other 998 shares. In the second group of three 
companies, George E. Hardy, of Englewood, N.J., is the heavy 
stockholder, with W. M. Eaton and J. €. Weadock, of New 
York, as small holders. These companies and their capitalization 
are as follows: Saginaw Power Co., $1,000,009; Bay City 
Power Co., $500,000 ; and Pontiac Power Co., $200,000. The 
Charlotte Power Co., with a capitalization of $50,000, is incor- 
porated by George H. Clark, E. Clark, and George A. Crawford, 
of Detroit. 


— < ———— 


COMPANIES' MEETINGS AND REPORTS. 


YORKSHIRE ELECTRIC POWER CO. 


At the 13th ordinary half-yearly meeting of the Yorkshire 
Electric Power Co., held at Leeds, Mr. A. G. Lupton (the Chair- 
man) presided. The Chairman, in moving the adoption of the 
report, stated that the company was making steady advance. 
The profit of £1,069 remained, after paying interest to the amount 
of £1,528 on the paid-up mortgage capital, of over £67,000, 
whilst the mains on which that capital had been spent were 
only beginning to bring in revenue during the past half-year. 
The textile industries continued to bring in the largest revenue, 
but the colliery load was also increasing in a satisfactory manner. 
The company's meter readings confirmed what had been said 
of the revival of trade, and the increased output has been the 
result of new business. Consumers in undeveloped portions of 
the district were pressing for the mains to be extended to them, 
and the directors had decided, in the first place, to meet the 
urgent demand from the Castleford district. In consequence of 
increased demand, a boiler of a capacity 50% greater than 
the boilers originally installed had been put down, and it had 
been decided to instal a fourth turbine of a capacity equal to 
any two of those at present in the station. Those extensions 
would entail the provision of further capital. The whole of the 
borrowing powers had been exhausted. Under the powers of 
the Company's Act, further capital could only be obtained by 
the issue of ordinary shares at par value. That was not at 
present practicable, and it would be necessary to amend the 
company's Act by applying to Parliament for further powers 
to authorise the issue of preference stock. The directors con- 
sidered it advisable to ask for other powers which had been 
granted to later-formed companies, which would much facilitate 
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the work of the company. In answer to a question, the Chairman 
said that Brighouse was taking a supply from the company and 
were discontinuing their own supply. 


JOHNSON-LUNDELL ELECTRIC TRACTION CO. 


The report of the Johnson-Lundell Electric Traction Co., 
Ltd., for the 13 months to June 30, states that the sale of the 
works at Southall, as reported at the last meeting, was duly 
completed and the purchase price paid. The operations of the 
year have been limited to carrying forward certain improve- 
ments in the apparatus connected with the company's regenera- 
tive system and to maintaining the patents. The efforts of the 
board to make a sale of the patents at a satisfactory price 
have not yet been successful. In the course of the current year 
it is hoped that something in this direction may be accomplished, 
or that a proposal to reorganise the company may be submitted 
for the shareholders’ consideration. Messrs. J. H. Holmes and 
Co. have transferred, in terms of their undertaking, the whole 
of the paid-up shares held by them. 


CALCUTTA ELECTRIC SUPPLY. 


The Directors of the Calcutta Electric Supply Corporation, 
Ltd., have declared an interim dividend on the Ordinary shares 
of the company at the rate of 619; per annum, for the half-year 
e June 30 last, such dividend to be payable on November 

5 next. 


——— 


ELECTRIC THEATRES, LTD. 


A meeting of the shareholders of Electric Theatres, Ltd., held 
at the Theatre de Luxe, Strand, London, rejected a proposal by 
the directors to increase the capital to £400,000, to amalgamate 
with the London Cinematograph Co. to purchase a business of 
Lumicre & Co., film manufacturers, and to acquire a large number 
of shares in the Biograph Co. Mr. Rowland Hill, who presided, 
hinted that the time was coming when they would have cine- 
matograph pictures in natural colours. The opposition was led 
hy Mr. John Proctor, who said it was good enough for them to 
receive dividends at the rate of 4000. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 
The directors of the Kalgoorlie Electric Power & Lighting Cor- 
poration, Ltd., have declared a dividend on the Preference shares 
at the rate of 6°% per annum for the six months ending 30th inst., 
payable October 15. 


WILLANS & ROBINSON, LTD. 


The report of the directors of Messrs. Willans & Robinson, 
Ltd., states that the accounts for the half-year ended June 30, 
1909, show a loss of £3,501 7s. 9d. on the half-year's working. 
Deducting this sum from the balance of £9,516 115. 6d. brought 
forward, leaves £6,015 3s. 9d. available for distribution. The 
directors recommend the payment of a dividend at the rate of 
39, per annum on the Preference shares, which will absorb 
£4.999 19s., leaving a balance of £1,015 1s. 9d. to be carried 
forward. There is no profit available for payment of interest on, 
or redemption of, Funding Certificates, and it is not possible to 
pay any dividend on the Ordinary shares. The regrettable result 
shown for this half-year is due to the scarcity of work and to the 
low prices prevailing. The actual loss on the half-year'8 working 
at Rugby is £2,331 7s. 7d. To this has to be added £1,170 Qs. 2d., 
the cost of keeping the Queen’s Ferry Works in proper order and 
repair. The whole of the Debenture interest is now charged 
against the Rugby Account, and in considering the loss of 
£2,331 7s. 7d. on that account it must be borne in mind that this 
result is arrived at after charging the Rugby Profit and Loss 
Account with £4,824 Оз. 8d., the amount of the Debenture interest 
for the half-year. The sum shown in the Profit and Loss Account 


as written off against depreciation of premises, plant, machinery. 


patents, etc., viz., £4,203 &s. 10d., is considerably less than in 
past half-years. The deficiency, however. in this provision is 
apparent and not real. A number of the working costs of the 
business, such as drawings, patterns, tools, and other appliances, 
which in past half-years have been charged against Capital 
Account and subsequently written off by depreciation, have in 
this half-year been charged direct against the Profit and Loss 
Account. Although, therefore, the sum shown in the accounts as 
written off for depreciation this half-year is less than in the past, 
there are direct charges against Profit and Loss Account to 
counterbalance this deficiency, and the actual provision made 
for keeping capital values on a sound basis is as ample as formerly. 
Debenture stock to the amount of £8,767 has been redeemed 
during the half-year out of the late Fire Insurance Fund. This 
has been purchased at prices considerably below par. The 
difference between the face value and price paid amounting to а 
sum of £1,761 6s. 6d., and the balance of the fund itself, have 
been added to the main Reserve Fund, which, after deducting 
therefrom the amount paid on Mr. Robinson’s retirement, stands 
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at £62,629 116. Id. The full Preference dividend for the half-year 
might have been made up by drawing on the Reserve Fund. The 
directors, however, in view of the continued depression. in 
business, do not feel justified in recommending such a course. 
The Board are continuing their efforts for the disposal of Queen's 
Ferry Works, and although no sale has yet been effected, there is 
good reason to hope that negotiations now in progress will result 
favourably. A lawsuit, which bas been hanging over the company 
in connection with one of their gas engine contraets haa, since the 
books were closed. been settled by the payment of a sum of 
£15,000. This liability is provided for by the Reserve Fund, and 
the settlement of this case leaves the probable loss on the final 
disposal of Queen's Ferry as the only serious outstanding liability 
arising out of matters which were enquired into by the Advisory 
Committee in 1904. There is a considerable quantity of Diesel 
engine work in the shops at the present time ; but the Diesel Co. 
have so far been able to place only a small proportion of the 
orders due under their agreement. It is hoped that before long 
there will be a revival in the demand for Electrical generating 
machinery, and the company is now in an excellent position for 
securing a good proportion of the business when the revival takes 
place. Meanwhile, every effort is being made to push new 
developments, such as turbo pumps, water turbines, and con- 
densing plant, so as to widen the base of the company’s opera- 
tions and make it less dependent on one class of manufacture. 
The first of the high-lift turbo pumps has successfully passed its 
trials, and there are a nuniber of these and of the water turbines 
under construction in the shops. The directors do not for the 
present propose to make any addition to the Board, nor to fill 
up the vacant post of Chairman. These matters have their 
earnest atetntion, and as soon as they are able to put forward 
proposals which will fully meet the best interests of the company, 
these will be laid before the shareholders. 


LISBON ELECTRIC TRAMW AYS. 
The directors of the Lishon Electric Tramwavs, Ltd., have 
declared an interim dividend of 2195, free of income-tax, on 
account of the current year, payable on the 12th proximo. 


DICK, KERR & CO. 


The report of Dick, Kerr & Co, Ltd., shows that the net 
profits for the year amount to £28,108, which, with the £81,567 
brought forward, enables the directors to meet all charges and 
to pay 6°, to the Ordinary sharcholders, the c wry-forward to 
the current year being reduced to £63,141. The severe com- 
petition referred to in the last report has been continued through- 
out the year in a more acute form, and, in addition, the work 
carried out in all departments has been considerably below 
the average. 


COMPANIES' REGISTERED. 


ANaLo-RussiaN REFusE Destruction Co., Lrp.—Registered 
September 20, by C. Fred Kennedy & Co., 12-14, Abchurch-lane, 
E.C. Capital, £5,250, in 5,000 Ordinary shares of £1 each and 
5.000 Deferred shares of Is. each. Objects: To carry on the 
business of refuse destructors, founders, engineers, electricians, 
gas makera, engine, locomotive, carriage and wagon builders, etc. 
Private company. 

BovpJaAH Evectric LIGHTINd Co., Lrp.—Registered Sep- 
tember 14. Capital, £5,000, in £1 shares. Objects: To undertake 
the electric lighting of streets, public places and private 
dwellings in Boudjah or elsewhere; to obtain concessions for 
electric lighting and electric power supply in the Turkish Empire. 
Private Company. The first directors (to number not less than 
three nor more than nine) are: D. Forbes, Junr., T. 8. Catto 
and F. W. Parry. Registered office, 110, Cannon-street, London, 
Е.С. 

Cunnrvauam & Harris, Lrp.—Registered September 16, 
by Alfred Harris and Co., 55, Lincoln’s Inn-fields, W.C. Capital, 
£5,000, in £1 shares (2,000 Pref.). Objects: To adopt an agree- 
ment with S. Harris, and to carry on the business of electrical 
engineers, electricians, workers of and dealers in electricity, 
motive power and light, etc. Private company. Kegistered office, 
21, North Audley-strect, Grosvenor-square, London, W. 


DiorTRIC &16х Co., Lrp. —Registered September 6. Capital, 
£1,000, in £1 shares (250 Cumulative Preferred. 500 Ordinary, 
and 250 Deferred). Objects: To acquire from E. L. Warren 
the benefit of certain existing inventions relating to an improved 
sign, to develop and turn to account the same, and to carry on 
the business of clectrical engineers, metal workers, shop fitters, 
gas fitters, etc. Private company. 


ELkcTRICAL TROLLV Heap Co., Lrp.—Registered September 
8. Capital, £6,000, in £1 shares. Objects: To adopt an agree- 
ment with J. T. Cherry and E. H. Clive for the acquisition of 
certain patents, and to carry on the business of electrical engin- 
eers, etc. Minimum cash subscription, 1,000 shares. 


476 THE 


ELECTRICAL ENGINEER, OCTOBER т, 


PLUTTE SCHEELE & Co., Lrp.—-Registered September 6. 
Capital, £6,000, in £1 shares. Objects: To adopt an agreement 
with F. Plutte for the acquisition of the business of Plutte 
Scheele & Co., and to carry on the business of manufacturers 
and sellers of articles and accessories required in the electrical 
and allied trades, ete. Private company. Registered office, 
18 and 19, Queenhithe, E.C. 


R. LascErLES & Co., Ltp.—Registered September 4. Capital, 
£1,000, in £1 shares. Objects: To adopt an agreement with R. 
Lascelles, and to carry on the business of mechanical, electrica] 
and general engineers, manufacturers of and dealers in electric 
magnetic, telephonic and other apparatus, ete. Private company. 


SMITH & WALL, Lrp.—Registered September 4. Capital, 
£5,000, in £1 shares. Objects: To take over the business of a 
fishing reel and tackle manufacturer carried on by A. Smith at 
Whitehead-road, Aston, as Smith & Wall. Private company. 
Registered office, 25, Whitehead-road, Aston, near Birmingham. 


CONTRACTS OPEN. 
HOME. 


GLASGOW. — At the new Mitchell Library. — For supplying and 
fitting up the following lifts: (1) One electric passenger lift, 
(2) three electric book lifts, and (3) three handbook lifts, for the 
Corporation. Sealed and endorsed tenders must be sent to Mr. 
А. W. Myles, Town Clerk, City-chambers, Glasgow, by October 
4.—Corporation.—Sewage Department. Mains, switchboard, 
distribution boards, mains, cables, switches, ete., wiring and 
accessories for transmission of electrical power to motors, etc., 
and for lighting at the Shieldhall Outfall Works. October 4. 


LONDON. W.—Metropolitan Railway Co.—Stores—No. 13. 
eleetric wires and cables; No. 14, electric lamps, carbons, 
switches, fuses, telephones, cells, ete. ; No. 15, electrical insula- 
ting materials (mica, fibre, ebonite, etc.) ; No. 33, signal and 
telegraph ironwork, insulators, galvanized pulleys, ete. 


OVERSEAS. 


BI. a0. — Urban Tramways Со, —Conversion of horse tram- 
ways into electric tramways. (Co. del Tranvia Urbano). 


BRvssELs. — Belgian State Railways-—Material and apparatus 
for electric lighting of trains, stations, ete., Spec., 752, 11, Rue 
de Louvain. October 6. 


JasrRow.—Municipality.— Locomobile for electric service. 


Rome.—Italian State Railways. — Telegraph cable. (Part., 
Ferrovie dello Stato, Direzione Générale, servizio contratti.) 
(A.). October 17. 


Soul. — Korean Government. — 500 miles of telephone lines. 
Est., £7,100. 


SPAIN.— The Ministerio de Fomento.—Tenders for a 60 
уеагз concession for the construction and working of an electric 
tramway from Sans to Coll-Blanch (Barcelona). Tenders must 
be enclosed in sealed envelopes, bearing on the outside the 
name of the tenderer, and addressed to the Dirección General de 
Obras Públicas, Madrid, where they will be opened at noon on 
November 20. To qualify any tender a deposit will be required 
of 1,295 pesetas (about £47). which should be enclosed in a 
separate envelope. Ап application respecting this concession 
has already been submitted by the Compania General de Tran- 
vías, who have certain preferential rights in the competition. 
Local representation is necessary. 


SyDNEY.—Postmaster-General.—Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 

ToRONTO.—Motors, etc. October 14. 

VaALENCIA.— Harbour Board.—-Six one-ton electric cranes for 
timber unloading. November 2. 


SOME CONTRACTS. 


Recent orders secured by the Power and Mining Department 
of the British Thomson-Houston Co., Ltd., of Rugby. include 
the following: —The Braidwater Spinning Co., Ltd.—14 three- 
phase motors, main switchboard, ete. ; Purex, Ltd., Greenford — 
one 56 kw. generator, one 20 kw. generator, six d.c. motors, 
starting gear, and lighting material; Corlett Electrical Engineer- 
ing Co., Ltd.—-five d.c. motors and spares ; The Carrongrove 
Paper Co., Ltd.—one 300 kw. d.c. generator, three three- phase 
motors, switchboard and wiring, etc. ; Bennett Bros., London 
—97 d.c. motors and rheostats and 8 a.c. motors and rheostats ; 
Williams, Harvey & Co., Ltd., Cornwall—tive d.c. motors from 
6 to 30 h.p., switchgear, ete. ; Walter Somers & Co., Ltd., 
Birmingham—three 30 h.p. d.c. motors, three 15 h.p. d.c. 
motors and rheostats ; Steel, Peech & "lozer—13 motors 
from 5 to 100 h.p.; Scott's Shipbuilding & Engineering 
Co., Ltd., Greenock—eight d.c. motors from 10 to 120 h.p., 
with controlling and switchgear; Glasgow Corporation — 
three d.c. motors from 40 to 80 h.p. and switchgear; Powell 


Dutiryn Steam Coal Co., Ltd., Aberdare--10 three-phase 
motors from 5 to 30 h.p.: G. Whitehead & Co., Ltd., New 
Eltham--two three-phase 25 and 110 h.p. motors, switchgear 
and wiring: Clarke, Chapman & Co.. Ltd.—two three-phase, 
100 and 200 h.p. motors and switchgear. 


A contract has been signed between the authorities of H.M. 
Naval Yard, Simons Town, and Messrs. Cunningham & Gearing, 
engineers, of Cape Town, for the complete internal equipment 
for lighting and power of the new workshops at Simons Town. 
The lighting includes the installation of 48 arc lamps, and the 
approximate wiring of 35 motors ; the whole work to be carried 
out in cold drawn galvanised steel conduit. All fuses, automatic 
cut-outs, meters, main switches, ete., will be enclosed in cast-iron 
boxes manufactured by Messrs. Cunningham & Gearing in their 
works, Cape Town. In addition, the firm were also successful in 
securing the contract for the electric light installation of about 
24 private residences attached to the Naval Yard. The whole 
work will Le earried out under the personal supervision of Mr. R. 
Wightmann, Electrical. Engineer, H.M. Naval Yard, Simons 
Town. 

The Mirrlees Watson Co., Ltd., Glasgow, have recently secured 
the following contracts :—Low level counter current jet con- 
densing plants (per D. Selby Biggs & Co., Consulting Engineers), 
for Niddrie & Benhar Coal Co., Ltd., Fife Coal Co., Ltd. (Магу 
Pit and Kinglassie Pit) ; surface condensing plant. Akticbolaget 
de Lavale Angturbin, Stockholm:  barometrie condensing plant 
(Okura & Co.) for Formosa (3rd repeat) ; two sets large three- 
throw air pumps, Henry Tate & Sons, Ltd., Silvertown, E. 


We understand that Messrs. Venner & Co., Westminster, 
London, are the sub-contractors to Messrs. Luev & Co. for the 
time switches for controlling the Swansea new street lighting 
scheme. 

In connection with the Boulder Tin Mining Co.'s (Tasmania) 
hydro-electric transmission scheme, Messrs. T. K. Steanes, 
Svdney, are the contractors for the electrical machinery, and 
Messrs. Finlavson Bros., Devonport, for the Pelton wheel and 
piping (Mr. G. H. Lofts, A. VI. I. E. E., Consulting Electrical 
Engineer). 

The contract-has been secured by the Compania Industrial de 
Electricidad del Rio de la Plata for the supply of the entire plant 
to the following electric light stations :—Olavarria—Concession 
Angel Brumaro. Public and private lighting, 250 h.p., with Tosi 
gas engines. Balcarce Sociedad Anonima de Luz Electrica. 
Public and private lighting, 200 h.p., with Tosi gas engines. 
Santa Rosa de Toay—Concession Bancalari and Forchieri. 
Public and private lighting. 120 h.p., with Tosi steam engines. 


Amongst many recent orders Messrs. Reavell & Co., Ipswich, 
have received, they report an electrically-driven compressor for 
the borough of Rotherham. for supplying air to the various pneu- 
matic sewage ejectors in the borough. The machine has a large 
range of variation in speed, which is controlled by hand. It is 
also fitted with two special air relay devices, one set for the 
maximum pressure and the other for the minimum pressure 
which automatically operate a whistle when the pressure reaches 
either limit. They have also supplied a large machine of the 
quadruplex double-ended type to the order of the General Post 
Office for pneumatic despatch at the Central Post Office. Each 
end of the machine has a device for automatically controlling 
the volume, and may be used for either vacuum or pressure. 

The Midi Railway Co. (France) has given the Allgemeine 
Electricitits-Gesellschaft an order for the supply of an electric 
locomotive for freight and passenger service. The locomotive 
will have a maximum speed of 461 miles and a normal speed of 
about 28 miles per hour respectively. It will be equipped with 
two Winter- Erehberg motors, each of 800 h.p. capacity on an 
hour rating, and 600 h.p. capacity on a continuous rating, and 
connected to driving rods without the use of gearing. There 
are to be three driving axles and two trailing axles. 


The D.P. Battery Co., Ltd., have received an order for the 
renewal of the large batteries at Waterloo, owned by the Liver- 
pool District Lighting Co., and their maintenance for a period 
of eight years. 


CHRISTIANIA.—Messrs. Brown, Boveri & Co., of Baden. 
Switzerland, who are so intimately conneeted with many of the 
Alpine electric railways, have been given a large contract by 
Messrs. A. S. Rjukanfos & Co., of Christiania, for the electrical 
equipment of a factory for the extraction of saltpetre from 
atmospheric nitrogen. ‘There are to be five three-phase generat- 
ing units, rated single, at 17,000 k.v.d. (power factor 0'6) at 
10,000 to 11.000 volts and 50 cycles. They will be coupled to 
water turbines of 14,000 h.p. with 250 r.p.m., by means of 
exciters of 130 k.w.r.p.m. This equipment is only half of the 
full plant ultimately to be laid down. It is claimed that when 
completed this will be the largest generating station in the 
world. 


RapiocRAPHS.—At the Royal Photographie Society's 54th 
exhibition at the New Gallery, Regent-street, London, W.C., 
there is a fine collection of radiographs. Though not numerous 
they are of a specialised nature which will appeal to experta. 


THE ELECTRICAL 
BUSINESS NOTES. 
LIGHTING AND GENERAL—Home. 
Aston.—Protesting against annexation by Birmingham under 
the Greater Birmingham scheme, the Aston Council have issued 
a circular pointing out that the figures compiled by Birmingham 
show a reduction of jd. in the £ in the Aston Manor rates, but 
a credit nothing in respect of profits from the electricity 
undertaking. In the next five years a very considerable relicf 
to the rates from the profits earned by the Borough Electricity 
Department may be confidently looked for. Notwithstanding 
the serious trade depression which has existed, the output from 
the Aston Manor Electricity Department has, in the last three 
years, increased from one and three-quarter million units to 
upwards of four million units. The total income has increased 
in the same period from £13,938 to £24,605. and the gross profit 
from £4,645 to £11,087, while a net loss of £1,718 has been con- 
verted into a net profit of £2,951. This profit is shown after 
paying off (in the three years) £6,418 of the capital expenditure, 
and despite the fact that the charges for electricity supplied in 
Aston Manor are amongst the lowest in the kingdom, and con- 
siderably lower than the charges made in Birmingham. 


BaAnnow-1N-FunRNESs.— The Borough Electrical Engineer 
(Mr. H. R. Burnett) reports that for the year ended March 31 
last, the total working costs of the electricity undertaking were 
reduced from £6,440 to £6,286, the reduction per unit being 
0:048d. The total revenue increased from £12,428 to £12,902. 
As a result the gross profit had been increased from £5,988 to 
£6,615. The contribution to the sinking fund was £218 in excess 
of that of the previous year, so that the nett result of the year's 
trading was a deficit of £383, as compared with a deficit of £791 
during the previous ycar. 


BERMONDSEY (London).—The London County Council wrote 
to the Borough Council suggesting the provision of an “ extra- 
ordinary renewals fund" in connection with their elcetricity 
undertaking. The Borough Council have replied setting out, 
inter alia, that they are of opinion that, as the loans for elec- 
tricity purposes have been taken up on the instalment principle, 
there is no need for the creation of an “ extraordinary renewals 
fund." The Borough Council recognise the need of a reserve 
fund, and one is in existence standing at the present time with 
a balance of £3,807, and after the current financial year the 
Council anticipate being able each year to add thereto a sub- 
stantial sum until the maximum of such reserve fund, viz.. 10%, 
on the capital outlay. as fixed by the Bermondsey Electric 
Lighting Order, is reached. | 

BRADFORD. —At the new Towa Hall provision has been made 
for the Electrical Engineers Department. 


BRIS TOL. The Merchant Venturers' have obtained for the 
extensive workshop for boot and shoe trade students at their 
Technical College the loan of a large quantity of valuable 
machinery, which will be driven by electric motors. Electric 
light has also been installed. 


CARDIFF.—AÀ new electric Cinema Theatre has been opened. 


CanLIsLE.— The Council have received the sanction of the 
Local Government Board to the borrowing of £3,399 for ex- 
tension of plant at the electricity works. 


(HICHESTER.—The High School for Girls at Chichester, opened 
by the County Council for West Sussex. is lighted with elec- 
tricity throughout, and a thoroughly up-to-date heating appara- 
tus on the new cable system is installed. 


DupLey.—The Electric Lighting Committee are improving 
the street lighting of the town. 


EPsoM.—To the Urban Council the Clerk reported that the 
Epsom Union Assessment Committee had revised and fixed the 
rateable value of the Council's electricity undertaking at £740 
this being an increase of £360 on the previous assessment. Mr 
Ede remarked that if the assessment stood at £740 it would mean 
that out of every pound they saved 6s. 2d. would have to go 
towards the rates. 


GRAVESEND.— The Electrical Engineer (Mr. C. Fred McInnes, 
A. M. I. E. E.) states, in his annual report to the Corporation, that 
for the year ended March 31 last the gross profit (£4,689) on the 
electricity undertaking was greater than in any former vear, 
and that it was steadily increasing. The surplus to be applied 
to the relief of the rates amounts to £418. "This was the first vear 
in which the outstanding capital appears less at the end of 
the year than the commencement. Actually £2,110 has been 
paid off loans, while additional loan expenditure during the 
year amounted to £939, thus reducing the outstanding capital 
indebtedness by £1,171. Dealing with the question of deprecia- 
tion, Mr. McInnes emphasizes the fact that since the commence- 
mént the sums spent upon repairs and maintenance have 
amounted to £3,460. Again, the loans have been reduced by 
£9,638, and the reserve fund totalled £1,116. Further, as of the 
capital expenditure (£67,916) only a portion was represented 
by the more rapidly depreciating assets, it would appear there 
was no ground for apprehension in this respect. The revenue 
from tramway supply came to £3,191, public lighting £1,625, 
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and private consumers £4,732. The charges for private supply 
were further reduced during the year. With regard to the 
Northfleet accounts, the loss of £496, as shown, was not by any 
means wholly trading loss. This sum included £120 capital ex- 
penditure for which a loan could not be obtained, the actual 
trading loss being £286, and this, with 81 months' loan charges, 
by far the principal item of expenditure, and only a small portion 
of a year’s revenue, and a first year's revenue at that. Mr. 
MeInnes has suggested to the Corporation that more should 
be done than in the past to demonstrate to the ratepayer the 
many advantages which electricity has over any other illuminant 
or source of power. This was, in his opinion, the more necessary 
now that the metallic filament lamps have proved the superiority 
of electric light in every respect. 5 


HAM PSTEAD (London). To the Borough Council the Lighting 
Committee presented a return showing that the income from 
the sale of electricity during the year ended at Ladyday 
amounted to £63,197. 


HANLEY.— The accounts of the Electricity Works show a 
profit of £415 on the past years working. 


Ipswich. —The annual abstract of accounts issued by the 
Borough Accountant states that during the past year there 
have been losses in respect of two of the municipal undertakings, 
viz.: the tramways, £2,204 ls. Hd.: and electricity supply. 
£350 19s. yd. As to the tramways, the traffic revenue appears 
at £400 less than in the previous year, and the working expense: 
have been £270 more. The car miles travelled have been 4,700 
fewer, and the passengers carried 138,000 fewer, the actual 
figures being in 1907-8, 4,979,253, and in 1908-9, 4,841,411. 
The average fare paid per passenger was just under one penny. 
In the electric light department there has been a considerable 
increase in the number of consumers, who last year were 603, 
compared with 466, the units sold increasing as under : lighting. 
317,417 to 369.213; power, 230,712 to 296.725. The amount 
received for the sale of energy has advanced in the last four years 
as follows: For lighting, 1906. £4,374 ; 1907, £1.519 ; 1908, 
£4,063 ; 1909, £5,791. For power, 1906, £1,036 ; 1907, £1,256 ; 
1908, £1,584 ; 1909, £1,928. 


KINd's ухх. For the year ended March 31 last the accounts 
of the Corporation Electricity Works (Mr. J. Pilling, Electrical 
Engineer) show gross receipts £7,231 5s. 4d., and expenditure 
£3,628 188., leaving a surplus of £3,602 7s. 4d. The net profit 
for the year was £442 19s. 9d. Sale of current (including public 
lighting, £1,610 15s.) yielded £6,171 165. 8d., and sale and repair 
of lamps, etc., £1,059 8s. Sd. Generation of electricity cost 
£1,798 9s. 3d. and distribution £757 16s. Id. The supply for 
private lighting amounted to 573,495 units by meter and 4.539 
units by contract, motors and heating 160,040 units, and publie 
lighting 169,321. The number of private consumers appears at 
660, against 620 in the previous year. 

MALVERN.—During the summer vacation additions to the 
electrical mains at Malvern have been numerous, particularly at 
the Malvern College and College Masters' houses, where an 
installation comprising over 600 metallic filament lamps has just 
been installed upon the advice of Mr. W. J. Rendell Baker 
(Electrical Engineer to the Malvern Council), who prepared all 
specifications, etc. The work was carried out by the local firm 
of Mr. A. Sparkes, under the direct superintendence of Mr. J. 
Houlton, Engineer and Manager for Mr. Sparkes. 


MrxBoRovaH.— The Local Government Board have sanc- 
tioned the borrowing by th» Urhan Council of £3,936 for electric 
lighting purposes. 

NEWCASTLE EMLYvN.— The town has been installed with 
electric light. The scheme was initiated by a number of towns- 
people, and a company was promoted called the Newcastle 
Emlyn Electric Light Co., Dr. Powell being chairman of the 
directors, The outlay has cost about £1,500. The electrical 
station is situated upon the old mill premises, and an abundant 
supply of water is obtained from a leet branched off from the 
Teify. 

OaMoRE VALE (Wales).—The new Workmen's Hall and In- 
stitute will be lighted by electricity generated from a plant 
placed in the basement. 


SaALFoRD.—-Mr. Н. R. Hooper, M. Inst. C. E., Local Government 
Board Inspector, held an inquiry relative to an application by 
the Corporation for sanction to borrow £9,500 for the purpose 
of electricity undertakings in the borough, including a Prest- 
wich scheme. Mr. Billington, Chairman of the Electricity Com- 
mittee, said it would have been better for the undertaking if the 
profits had been utilised for the provision of better plant instead 
of being devoted to the relief of the rates. Mr. Hunt and Mr. P. 
Hampson protested against money being taken from the profits 
for the relief of the rates when the undertaking was not on a 
sound footing. The Town Clerk contended that the Council 
were acting on business lines, and that the undertaking was 
financially sound. 


SovTHAMPTON.—The Act of Parliament confirming the 
provisional order to enable the Corporation to supply the electric 
light in North Stoneham has received the Royal assent. 
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STAINEs.— The Egham & District Electrie Light Co. notified 
the Urban Council that the company hid proceeded with the 
promotion of their Order on the understanding that the supply 
should only be given from dusk to dawn, and that a large number 
of inhabitants had applied for the supply on the 105. per point 
basis. The company pointed out that if they were compelled to 
supply during the day, the whole system of unlimited night 
supply at a fixed price must be dropped, and, therefore, the con- 
venience of the great majority would be sacrificed for the sake of 
a few. The company expressed a wish to work harmoniously with 
the Council, and therefore they said that, if the Chamber of 
Commerce would prove their statement that there is a general 
demand for power in the daytime, and will guarantee customers 
for the very small amount of 20 h.p. for only six hours per day, 
they (the company) were prepared to reconsider the whole 
scheme. 


STRATTON.—The Board of Guardians have resolved that the 
workhouse should be lighted with electricity. 


TAUN ToN.— The Town Council received from the Chamber of 
Commerce a letter, together with a report, questioning the 
financial soundness of the electricity undertaking as shown by 
the published annual accounts, and asking for certain informa- 
tion in order to dispel alleged feelings of uneasiness and lack of 
confidence. The Council did not recognise that any such feelings 
existed on behalf of the ratepayers generally, and decided to 
reply that the accounts were kept in accordance with the Board 
of Trade regulations and to the satisfaction of the Local Govern- 
ment Board. Councillor Macdonald said that if the Chamber 
of Commerce wanted a Local Government Board inquiry the 
Committee would be glad to assist them in getting it. 


WEyBRIDGE.—An offer by the Urban Electric Supply Co. to 
fit up, light and extinguish the whole of the street lamps in the 
urban district for £2 17s. per lamp on a five years contract was 
declined by the Council. 


LIGHTING AND GENERAL —Overseas. 


Canava.—The work of erecting the Toronto transformer 
station in connection with the hydro-electric power transmission 
line has begun. All stations a'ong the line are now under way, 
and the Commission is hastening the work as much as possible 
with a view to completion before the end of the vear.—Tne 
power-house for the electric light plant at Fernie is rapidly 
nearing completion. 


Cuina.—German electrical firms have opened branch offices 
and depots in many towns. Electric central stations are being 
planned or started at Kiren, Sutchon, Mukden, and other places. 


EAGLEUN WK (Victoria).—Tne Eaglehawk Borough Council 
have decided on the erection of electric lighting plant at a cost 
of £7,000. The proposal is to use suction gas as the motive power, 
and charcoal as the fuel from which the gas is produced. The 

ower-house is to be constructed of galvanised iron. 


Havrr.— The former contract for the electric. lighting of 
Port-au-Prince and of Cape Hayti having lapsed owing to non- 
execution, the formation has been authorised of a Haytian 
company, under the name of the Compagnie d'éclairage élec- 
trique des villes de Port-au-Prince et du Cap-Haitien, to under- 
take the electric lighting of the towns. 


IN D14.—The electric power installation on the Swat River for 
the Malakand tunnel will, it is expected, be ready this month. 


LouREN CO MangovEs.— The Board of the Chamber of Com- 
merce have passed resolutions that the present tax on wire 
of ten reis be increased to 40 reis ; that an inspector be ap- 
pointed to inspect plans for the electrical installation of lighting ; 
and that the attention of the Government be called to the high 
price of electric lighting (2s. 4d.), seeing the company supply 
the same to the municipality for 3d. 


MErBovRN Е. — The annual report of the City Council Electric 
Lighting Committee for the year ended February 28, 1908, states 
that the profit for the period was £10,907. The total revenue for 
the year was £102,635, as against £02,364 for the previous vear, 
showing an increase of £10,275. The revenue from the sale of 
current for private lighting purposes increased from £51,438 to 
£58,184, and the revenue from power and heating from £13,251 
to £15.241. The expenditure on coal for the year was £15,705, as 
against £14,021 for the preceding term. Working expenses 
amounted to £50,177, leaving a gross profit of £52,458. "The 
expenditure on capital account during the year amounted to 
£45,405, being principally in respect of additions to the supply 
station and on extensions of plant and mains. From the net 
revenue the Committee has appropriated £5.000 to the town 
fund, while the sinking fund has been increased by £4,648, the 
1?5 contribution making the amount to the credit of the fund 
£63,981. 


Mexico.—A contract has been made between the Ministry of 
Fomento and Mr. William A. MeLaren, whereby the latter is 
empowered to utilise water from the river Realito de 'Tubares, 
which runs through the States of Chihuahua and Sinaloa, to an 
extent not exceeding 5,000 litres per second, for hydro-electrical 


purposes. The concessionaire undertakes to commence survey- 
ing operations within six months, and to present plans within 12 
months thereafter. The construction of the work must be begun 
within two years from the date of the ratification of the con- 
tract, and completed within seven years. The concessionaire 18 
granted the right to import, free of duty, once only, all the 
machinery and apparatus necessary for carrying out the work. 
and is also authorised to construct any bridges, telegraph and 
telephone lines. — The gross earnings of the Mexican Light and 
Power Co., for the month of August, show an increase of 
(Mexican) $0,700, while operating expenses advanced by no 
less than (Mexican) $142,600, making a decline in operating 
profits for the month of (Mexican) $132,900, and an aggregate 
decline from January 1 last of (Mexican) $223,400. 


New Norru WaLEs.— Tenders were opened at a special 
meeting of the Sydney City Council for the erection of the No. 2 
electric lighting station at Pyrmont. The Council's estimate of 
the cost of construction was £43,011. Seven tenders were opened, 
which ranged from the lowest, that of J. Harrison & Son (£43,900), 
up to £44,950. The tenders were submitted to the city building 
surveyor for a report.—-The Inverell Municipal Council unani- 
mously adopted a recommendation in favour of installing elec- 
tricity throughout the town. Mr. J. E. Donoghue, chief electrician 
of the Balmain Electric Supply Co., reported that an electric 
service would cost £10,840, providing 12 miles of mains, and a 
candle-power of 25,700 for street lighting, including 17 enclosed 
ares, of 1,200 c.p. each ; 1,070 customers could be supplied by 
the proposed installation. The price would be 6d. per unit for 
lighting. and 3d. for power. The annual profit would be about 
£1,480. 


NEW ZEALAND.—Application has been made for 390 heads of 
water from the Toaroha River for a hydro-electric mining scheme 
at Rimu and Seddon Terrace.—The accounts in connection with 
the Waipori hydro-electric works for the quarter ended June last 
show :— Expenditure: Generation, £606 Ss. 2d. ; distribution, 
£1.055 12s. 2d. ; public lamps, £56 4s. 4d. ; general, £792 4s. 4d. ; 
sinking fund. £162 10s. ; bank charges, £10 165, ; interest on loan 
and overdrafts, £3,441 28. 2d. ; total, £6,124 17s. 2d. Revenue: 
Sale of current for lighting, £2.511 13s. 9d. ; sale of current for; 
power, £4,074 13s. 4d.: meter rents, £98 14s. 10 d.; publie 
lighting, £266 6s. 3d. ; penalties, £5 17s. 10d.; rents. £14; 
total, £6,791 6s. The credit balance appears at £846 8s. 10d. 


ONTAR10.-- The Attorney-General has declined to grant a fiat 
authorising an application to the Law Courts for an injunction 
to restrain the Hydro-Electrie Commission from carrying out 
their contract with the Ontario Power Co. 


PorcHEFsTROOM.—4AÀ scheme of electric lighting by the 
municipality is being discussed. 


Rome.—<A referendum of the citizens has ended in a majority 
of 25,000 voting in favour of the scheme for the municipalisa- 
tion of the electric light supply. 


RoopkPooRT (South Africa).—The Roodepoort-Maraisburg 
municipality are making arrangements for the supply of electric 
current for lighting and power purposes at Maraisburg, Florida, 
and Roodepoort. The municipality will obtain the current from 
the Victoria Falls Power Co. 


TASMANIA.—The Boulder Tin Mining Co. are laying down an 
hydro-electric transmission scheme. 


WESTERN AUSTRALIA.—The Boulder City Council received an 
offer from the Kalgoorlie Council for improving the electric light 
supply in their district. The Kalgoorlie Council suggest that, as 
both are small communities, there would be mutual advantage 
if an agreement were made between the two municipalities to 
work conjointly. The plan proposed is that a 150 kw. dynamo 
should be installed at Boulder, but that instead of driving it with 
a steam engine it should be driven by an electric motor connected 
to the Kalgoorlie Council's mains. By this means an increased 
plant capacity would be secured at about onc-eighth of the cost. 
In arranging for the transmission of power from Kalgoorlie the 
Kalgoorlie Council would incur all necessary expense up to the 
Boulder City boundary. from which point to the Boulder electric 
light station the Boulder Council would own the mains, motor, 
and generator, which it is estimated will cost about £1.200 
complete. Alternatively the Kalgoorlie Council will supply the 
plant at both ends, with poles and cables, and allow a year for 
the repayment of the Boulder City's share ; also to supply all 
current required from midnight until dusk the following day, and 
up fo the capacity of the generator during the evening load when 
called upon, for a uniform price of threepence per unit net, the 
current used to be measured by meters placed in the Boulder 
station. 


TRACTION—Home. 


Аук. The report of the Tramways General Manager (Mr. W. 
Grant) for the year ended May 15 last states that the total 
revenue for the year amounted to £15,081 7s. 7d., as against 
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£15,322 3s. 5d. for the previous year, showing a decrease of 
£240 15s. 10d., which was entirely due to loss of traffic. The 
traffic receipts amounted to £14,444 11s. 9d., compared with 
£14,756 11s. 2d., a decrease of £312 19s. 5d. The receipts per car 
mile worked out at 8:87d., as compared with 9:13d. for last year. 
The working expenses show an increase of £219 Os. 10d. over last 
year. The chief items are—increased current consumption 
£125 lls, electrical equipment of line £108 7s. 9d., and car 
electrical equipment £58 9s. 4d., while the increases in wages, 
which have now almost reached the maximum, amounts to 
£55 2s., while other items show a decrease. The net balance 
carried to Depreciation, Renewal and Reserve Accounts appears 
at £1,613, and the amount transferred to the relief of the Burgh 
general assessment, £62. The total number of passengers carried 
during the year was 3,610,537, compared with 3,660,038 for the 
previous year. The mileage run totalled 390,105, as compared 
with 387,886. in the previous year. The electrical energy con- 
sumed during the year amounted to 427,436 units, or 1109 per 
car mile, as against 402,035 units, or 1.03 per car mile. There has 
been a new anchorage device fixed on the overhead line at 
various points. This consists of a safety device, which prevents 
the wire from falling to the ground should it break. 


Woo.wicu.—There is a possibility of Woolwich having three 
different systems of tramway traction within a radius of two 
miles. The London County Council has given the Borough 
Council notice of a proposal to proceed immediately with the 
extension of the double line of electric tramways, on the conduit 
system, from Rainton-road, Greenwich, to Woolwich Dockyard. 
The necessary street widenings will cost £10,950. There is a 
short stretch of horse tramways, connecting up an overhead 
system running from Abbey Wood and Bexley Heath to Beres- 
ford-square. It was proposed to extend the overhead system 
from the square to the ferry, but the Astronomer Royal, who 
has the power of veto within three miles of Greenwich Observa- 
tory, withholds his sanction to the system, owing to the fear 
of disturbance to the instruments at the Observatory. A system 
known as the "three mile system " is recommended for this 
section. Woolwich thus appears likely to have three different 
systems of tramway traction within a radius of a couple of 
miles. 


TR ACTION —Overseas. 


ITALY.—. Decree has been issued approving the agreement 
entered into between the Ministry of Public Works and the 
Società Ferrovia del Mottarone for the construction and working 
of an electric railway from Stresa to Mottarone. The concession 
is for a term of 70 years. There has also been issued a Decree 
approving thearrangement entered into between the provincial 
authorities of Venice and various other communal bodies in 
regard to the wayleaves requisite for the construction of an 
electric tramway from Mestre to Mirano. 


PATENTS. 


Dynamo Electric Machines. 
18053.—1908. Тнк GENERAL ELECTRIC Co., Schenectady, 
U.S.A. In rotary converters for transforming direct current 
* from one voltage to another, as, for instance, deriving a 
constant direct-current voltage from a supply circuit, the 
voltage of which varies, or for deriving a direct-current 
voltage, variable at will, from a constant potential direct- 
current circuit, it has been customary to employ a motor- 
generator set. In the improvement shown in the diagram, 
A represents the armature, which is provided with two 
sets of commutator brushes, one set BB connected to the 
supply circuit C, and the other set B1B! connected to the 
load circuit CI. The two sets of brushes are displaced from 
each other 00 electrical degrees, the armature in the machine 
shown in the drawing having a bi-polar winding. as in- 
dieated both by the diametrically opposite positions of 
the two brushes connected to the same circuit and also 
by the span of the armature coil a, which indicates diagram- 
matically the pitch of the armature winding. The field 
magnet b is provided with two sets of poles, one set carrying 
the coils EE and the other set the coils EIEI. These two 
sets of poles are displaced from each other by 90 electrical 
degrees, and the poles of each set, as, for instance, the two 
poles carrying the coils EE are of opposite polarity. The 
two left-hand poles form in effect a single pole, as far as the 
brushes BB are concerned, the right-hand poles forming ths. 
other pole for these brushes ; while for the brushes BIB! 
the two upper polar projections form a single pole, and the 
lower projections the other. The coils EE are connected 
in shunt to the brushes BB, and, consequently, are traversed 
by currents of constant strength and maintain the poles 
on which they are placed at substantially constant magnetic 
strength. Thecoils E!E! are connected to the supply circuit 
C through a manuaily operated rheostat or automatic vol- 
tage regulator F and a reversing switch G. Suppose that 
the coils El are traversed by a current of such strength 
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апа at such a direction that all four polar projections оп 
the field magnet are of the same strength, and that the 
two right-hand projections are of one polarity and the 
other two projections of the other polarity. With respect 
to the brushes BB, the conditions are then the same as in 
an ordinary bi-polar motor. The line of effective field 
magnetisation is at right angles to the line brushes BB 
and parallel to the brushes BIBI. Consequently, the latter 
brushes are at points of zero induced voltage. Now assume 
the circuit of coils EIE! to be open. The poles on which 
the coils E are placed are then alone energised, and the 
effect on the field magnetisation is as though it were shifted 
15 electrical degrees. The same voltage is now induced 
between the brushes B!B! that is induced between the 
brushes BB, so that the voltage supplied to the load circuit 
is equal to the voltage taken from the supply circuit. For 
any intermediate current strength in the coils E E! the 
voltage at the brushes ВІВІ is between zero and the voltage 
of the supply circuit, while the effect on the field magnetisa- 
tion is to shift its line of effective magnetisation as the 
current in coils EE! is hvaried. If after reducing 
the current in the coils E1E! to zero these coils are reversed, 
and a gradually increasing current is introduced into them, 
the тол at the brushes B1B! becomes greater than the 


voltage at the brushes BB, so that the voltage on the load 
C 


circuit is greater than that of the supply circuit. The two 
upper polar projections are now of the same polarity, so 
that the line of effective field magnetisation makes an angle 
of more than 45? with the horizontal. It is not, of course, 
possible to carry this reverse current up to an amount equal 
to that in the coils EE, since, otherwise, the counter elec- 
tromotive force between the brushes BB would be zero, 
and the machine would act as a short circuit on the supply 
circuit. Furthermore, before this point was reached, the 
speed of the machine would have increased far beyond 
safe limits, for unless the current in the coils EE is also 
varied when the relative strength of the currents in the 
coils EE and E!E! is varied to control the voltage ratio 
of the machine, the speed does not remain constant, but 
increases with increase of voltage on the load circuit. In 
other words, the speed is proportionate to the component 
of the field magnetisation which is effective for inducing 
current between the brushes BB. If the rheostat F is an 
automatic regulator, the voltage on the circuit Cl may be 
held constant, regardless of voltage fluctuations on the 
circuit C; or if the rheostat is manually controlled, any 
desired voltage may be obtained on the load circuit C1. 
The direction of rotation of the armature should be as 
indicated by the arrow, in order to obtain best conditions 
for commutation. With the armature rotating in this 
direction, the brushes BB to which current is supplied, are 
near the trailing pole tips of the poles of constant strength 
carrying coils EE; so that by properly positioning the 
brushes the commutation conditions are the same as those 
in an ordinary motor, with the backward, shift; of>the 


brushes, while the brushes B1B! are near the leading tips 
of the poles of constant strength, so that the conditions 
are the same as those in a generator with a forward shift 
of the brushes. In a machine of the type illustrated, the 
regulation, except for the ohnicdrop in the armature is 
perfect, since the load current flowing between the brushes 
ВІВ! in so far as it demagnetises the field, increases the 
speed of the machine by weakening the counter-electro- 
motive force between the brushes BB, so that the voltage 
is maintained constant. Furthermore, the magnetic re- 
actions of the motor and generator currents in the armature 
tend to neutralise each other, as in the ordinary rotary 
converter, and the ohmic loss of the armature is smaller 
than would be the case in either a motor or generator with 
the same amount of copper in the armature and carrying 
the same load. 


Electro-Magnetic Systems. 


4425.—1909.—S81EMENS Bros., Dynamo Works, Ltd., F.G. 


BroaDHEAD & S. Hawkins, Stafford. The invention 
chiefly refers to improvements in electro-magnetic systems 
for controlling lights on railway trains in which, whilst 
each carriage has its own controlling arrangements, yet all 
the lights in the train can also be simultaneously controlled 
either from the guard's van or from any one of the carriages. 
According to the invention, the desired control on each 
carriage is effected by means of a sliding block, switch or 
contact carrier, which is actuated by the cores of a pair of 
solenoids. These cases form at their adjacent parts a 
centralising arrangement, and have a lost motion connection, 
so that each solenoid separately or both together can 
actuate the switch or other controlling device. A resistance 
is automatically put into the circuit of one of the solenoids, 
whereby the difference in the loads to be moved by the 
solenoids is compensated. 


Railway Signalling Systems. 


6985.—-1909.—GENERAL ELECTRIC Co., Sehenectady. This is 


an improvement in block signalling systems of the type 
in which both rails are electrically continuous for all currents, 
and in which sources of alternating currents connected 
across the rails are provided at intervals. Track relays 
control the signals, each having a winding connected in 
shunt to a short length of rail, so that the relays are normally 
de-energised and all signals stand at danger when no trains are 
running. When a train is at any point of the track, it short 
circuits the rail at that point and produces a flow of current 
towards it from adjacent sources. This flow of current 
from the sources ahead of the train energises a track relay 
at the head of the train to clear a signal. 


Accumulator Plates. 


6248.—1909, — AcCUMULATOREN FABRIK, А. G.. Berlin. These 


plates have an improved form of insulation fittings in con- 
nection with both the lugs and fect. The lugs are sheathed 
with thin cases of insulating material cut out and bent in 
such a manner that they can be pressed on to the lugs 
so as to fit tightly round. Each foot has a tenon and a 
mortise, and at each point of attachment the plate is also 
provided with a mortise and a tenon. 


Process for Regenerating Blackened Carbon Filament Lamps. 


8283.—1909. —E. A. KRUGER, Altmark. After the bulb has 


been evacuated and the carbon deposit removed from its 
walls, a coating of carbon is deposited on the filament, 
while it is rendered incandescent by the passage of an 
electric current. Pure hydro-carbon in a determined 
quantity, without the addition of air, is admitted into the 
bulb, after which the lamp will be found to be as good 
as one with a new carbon filament. 


Detachable Terminals for High and Low Tension Electric Wire 


on Motor Vehicles. 


26420.—1908.—L. Kirry, Leatherhead. The invention consists 


in the general construction of a coupling device in which 
the electric wire is firmly clamped and the employment 
of a detachable spring actuated tongue-piece arranged for 
permanent connection to the sparking plug and detachable 
connection to the coupling device. 


Apparatus for Signalling to the Driver of a Locomotive when 


in Motion. 


21520.—1908.—E. P. JELr-REvELEv, Dolgelly. The track has 


a rising and falling rail mounted in guides so as to be capable 
of vertical movement, being normally held in an up position 
by means of a counter-weight acting through the medium 
of a forked lever pivotted in a bracket carried on the 
sleepers. The rail is adapted to engage a lever arm on the 
engine. 

Process for Increasing the Ductility of Tungsten. 


17611.—-1908.—Stemens X HarskE, Berlin. A small propor- 


tion of iron or cobalt and a small proportion of nickel are 
added to the tungsten and melted with it. The addition 
facilitates and hastens the production of a ductile alloy. 
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Electric Induction Furnaces. 


18513.—1908.—R6OcHLING SCHE EISEN-UND STAHLWERKE, Volk- 


lingen on Saar. In electric induction furnaces, owing to 
the relatively great distance of the material to be melted 
from the iron core, great magnetic dispersion is produced. 
The chief object of this invention is to reduce the dispersion 
in a very simple and effective manner. Fig. I is a vertical 


4 


— — 


„ 4 


FIG. 1. 


section, Fig. 2 a sectional plan, and Fig. З a vertical section 
at right angles to the position in which Fig. 1 is taken, 
illustrating a form of furnace constructed in accordance 
with this invention. The common melting chamber a is 
formed by the union of the melting channels d which 
surround the vertical limbs c of the closed iron core. The 
vertical limbs ¢ are connected together by the yoke piece 
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FIG, 2. 


b. It will be seen that the furnace is about one-and-a-half 
times as long as it is wide, and that the width of the laminae 
of which each of the limbs is composed is about three-and- 
one-half times as great as the thickness of the assemblage 
of lamine. The upper of the two yoke pieces b, which are 


A 


Fic 3. 


bent semi-circularly and connect the ends of the limbs с 
as shown, is arranged in such a manner that it lies in a 
horizontal plane, with the result that free access can be 
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had to the working door e arranged in the middle of the 
furnace cover and serving for the introduction of fluxes 
into the melting hearth a. The lower of the two yoke 
pieces is arranged in such a manner that it lies in a plane 
containing the longitudinal axes of the vertical limbs ; by 
this arrangement the lower yoke piece 6 and the two limbs 
ce may consist of one piece, as shown. 


Controller Mechanism of Electric Cranes. 


17536.—1908. —ALLEGMEINE ELEKTRICITATS, Gesellschaft, Ber- 


line. An electro-magnetic device is employed for closing 
the motor circuit when the controller is in zero position. 
The brake magnet for operating the mechanical brake can 
only be inserted at the brake positions of the controller. 


Electric Cranes. 


1908.—J. MARSHAL, J. FLEMING and R. ANDERSON, 
Motherwell. This is an improvement in such cranes as are 
provided with a winding barrel clutchable to and declutch- 
able from an electric motor. Between the motor and the 
barrel there is a friction clutch, and between the brake 
drum and the barrel is a clutch of the ratchet type. The 
ratchet clutch allows the barrel freedom of movement for 
hoisting while the brake is on. and holds the brake against 
lowering, the brake only being released to lower the load. 


Electro-Galvanising Apparatus. 


24467.—1908.—G. A. Beckett, Seacombe. The electrolytic 


bath is fitted with a series of sprocket wheels successively 
placed and adapted to propel the rods to be galvanised 
along the bath in proximity to the anodes. An endless 
chain, carrying arms which engage the rods. is employed 
for lifting the rods from the bath and conveying them 
to a washing tank. 


Incandescent Electric Lamps. 


18054. —1908. W. C. AnsEM, Schenectady, U.S.A. The stem 


inside the bulb is coated with a liquid consisting of silver 
oxide dissolved in ammonia. "The stem is then heated to 
dry the coating and to convert it into a thin layer of metallic 
silver. The silver absorbs all the mercury that may be 
present in the lamp, and prevents the lamp from blackening. 


Electric Signalling System. 


17858. —1908. — Hf. C. WILSON & C. R. B. CLAFLIN, New York 


City, U.S.A. This is an improvement in those systems 
in which the signals are transmitted from a central station 
to receiving stations. When the instrument at the central 
station is actuated, it is automatically maintained active 
until the signal is manifested by the manifesting means 
at the receiving station, when the transmitting instrument 
is put out of action by the manifestation of the signal. 
Moreover, when it is desired to send two classes of signals, 
means are provided for rendering it impossible to send 
signals of one class while signals of the other class are being 
sent. 


Electrical Switches. 


7993.—1909.—A. P. LUNDBERG, С. C. LUNDBERG and P. A 


LUNDBERG, Islington. This is an improvement in three-way 
and three-position switches known as tumbler switches, 
By providing additiona] modified switches and modifying 
one of the three switches, control may be obtained from 
as many additional points as there are additional switches 
provided. 


8429.—1909.—A. P. LUNDBERG, G. C. LUNDBERG and P. A 


LUNDBERG, Islington. The contact carrying member of 
the tumbler switch comprises two members which are 
stamped from sheet metal into such shapes that when the 
two members are placed the one on the other and secured 


23423. —1908.—LopcE Bros., Birmingham. This is an improve- 


ment in switches for use with induction coils and other 
like apparatus in which a vibratory make and break or 
trembler device is employed, the object being to provide 
improved means for ensuring regular periodic reversal of 
the current through the apparatus in order to maintain the 
trembler contact in"good condition. Fig. 1 is a sectional 
side elevation, and Fig. 2 a sectional front elevation of the 
switch. Fig. 3 is a diagram illustrating the connections 
for and operation of the"switch when applied to the ignition 
apparatus of an internal combustion engine. In the applica- 
tion of the invention, as illustrated, to a switch for the 
ignition apparatus of road vehicle motors, a series of four 
contact pieces, hi, 52, 53, 04, are mounted equidistantly 
from each other around a common centre on a base a. 
Each contact is insulated, and is either gapped along one 
edge or formed from metal sheet with a piar of upturned 
projections c. Concentrically with the fixed contacts, an 
arm d carries the movable contacts, comprising a pair of 
insulated metal rollers e, each of which is attached to the 
extremity of a curved spring strip f secured to one end of 
the arm d. In use, the opposite fixed contacts are con- 
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nected to the same circuit ; thus, while the pair of opposite 
contact b?b* are connected to the circuit of the batteries 
h, the other pair b1b3 are connected to the trembler circuit 
of the induction coil i. With the movable rollers pressed 
by their springs against or between the projections of an 
opposite pair of fixed contacts as 5153, both circuits are 
open, and by the action of the springs and rollers on the said 
projections the arm is held against accidental displacement. 
On rotating the arm sufficiently to carry the rollers into 
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contact with projections of adjacent pairs of fixed con- 
tacts, the circuits are closed, the arm being again held 
against accidental movement by the action of the springs 
and rollers on the contact projections. Further rotation 
of the arm in the same direction carries the rollers into 
engagement with the rollers of an opposite pair of con- 
tacts, and the circuits are again opened. With the con- 
tinued rotation of the arm, connection is again made 
with an adjacent pair of contacts, but this time with a 
different pair, and in consequence, the direction of the 
current in the primary of the coil is opposite to the former 
direction. The next movement of the arm breaks the 
circuit, whilst the following movement re-establishes the 
current with reversal of direction in the primary circuit. 
Thus, on progressively rotating the arm, the current through 
the trembler of the primary circuit is alternately interrupted 
and reversed. A suitable pointer attached to the knob 
indicates whether the switch is on or off. By providing 
for periodic reversal of the current through the trembler 
device the wearing away of contacts is"avoided and the 
contacts are maintained in good working condition. In 
ordinary hand actuated reversing switches it is necessary 
for the user to remember the last position of the movable 
contact if he desires to reverse the current when the circuit 
is again closed. With switches constructed in accordance 
with this invention, this periodic reversal is performed 
regularly at each closing operation of the switch without 
any conscious effort on the part of the user, provided the 
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1673.—1909. 


28343.—1908. 


movable contacts are rotated always in the same direction, 
and, in consequence, the maximum advantage of the 
reversing procedure is obtained. ]n Fig. 3 the trembler 
device of the induction coil is indicated by J, and the rotary 
contact maker by m. 


Induction Coils for Ignition Purposes. 


318.—1909.—C'uicaGo Com Co., Chicago, U.S.A. The primary 


and secondary spark coils are arranged with a suitable 
core and combined with a condenser. All these parts are 
enclosed within a casing. but made removable therefrom, 
so that the parts can be taken out singly or together from 
the case. 


Holders for Electric Incandescent Lamps. 


T. BiRcHALL, Withington. A spring-pressed 
sliding block is enclosed. within a casing. and is provided 
with means for engaging the contacts of the lamp. "The 
holder has means for limiting the outward movement of 
the block, and, bv the insertion of a cross pin, the removal 
or insertion of a lamp from the holder is prevented. 


Electrodes for Use in Electrolysis. 


23930. —1908.—C. С. Connor, J. W. STUBBS & THE ELEcTROLY- 


TIC ALKALI Co. Lrp., Manchester. The conductor bars 
are of metal, and are connected at intervals to cross-bars 
of carbon. Lead is cast round the cross-bars, so that they 
arc mechanically and electrically firmly attached to the 
conductor bars. 


Attachment for Telephone Instrument Transmitters. 


26315.—1908.—P. B. CLARKE, Liverpool. The attachment 


comprises a hollow device fitted to the mouthpiece and 
provided with a covering of flexible insulating material 
which will prevent speech uttered into the telephone from 
being heard by others outside the device. The attachment 
fits over the mouthpiece and over the mouth of the person 
using the instrument. 


Magnetic Electric Ignition Device. 


L. H. WATTLES., Providence, U.S.A. The device 
is intended for use with internal combustion engines, and 
consists in means for operating the magneto with the 
charge compressed in the engine cylinder, and of the driving 
mechanism used to operate the same ; and of means for 
insuring a circulation around the electrodes in the ex- 
plosion chamber and within the area of the dead fucl 
stratum ; and of means positive and independent of the 
magneto driving mcans for starting the magneto armature. 


Electro-Plating Articles of Electrically Non-Conducting Material. 
24139.—1908.— A. GrERBURG, Bodenbach-an-der-Elbe. A pre- 


liminary coating is applied to the article to be coated 
consisting of a mixture of a conductive material, such as 
graphite, and dissolved alkaline silicates. For absorbent 
materials, about 16°, conductive material and 84% silicate 
is a suitable proportion, while for china, glass and other 
non-absorbent materials, about 50°, of each substance 
forms a workable mixture. A very thin coating of the 
mixture is sufficient, and when drv the coated articles 
are treated in the electro-plating bath. 


Ship's Telegraphs. 


25981.—1908.—P. К. КЕРРІЕ, Bootle. The improvement con- 


sists in using the transmitting shaft directly to operate 
the bell-ringing device, and fitting a differentiating 
mechanism operated by the index spindle or by a shaft 
positively geared thereto, which controls the bell-ringing 
device, so that the head or astern alarm, as the case may 
be, is sounded in accordance with the nature of the order 
transmitted. 


Automatic Switching Apparatus for the Distribution of Electricity 
25 134.—1908.— E. G. Bryant & R. H. Pearson, Bournemouth. 


The invention consists of an insulated base upon which 
are mounted two main solenoides controlling a dise switch 
and one auxiliary solenoid controlling a throw-over device. 
The main solenoids are actuated by the main supply current, 
and the auxiliary by a battery which is controlled simul- 
taneously with the operation of an ordinary switch; the 
throw-over device is controlled bv the operation of the 
solenoid lever from the main solenoids. 


Electrie Batteries. 


26285.—1908.—H. DE MARTES, London, W.C. The electrodes 


in electric accumulators are separated by means of an inert 
material, such as cellulose. The object is to provide a 
separator which is substantially pure cellulose. but is of 
а porous nature, or arrange so as to permit the free passage 
through if of the electrolyte, and, further, to enable this 
separator to be produced easily and economically. A 
woven vegetable fabric is freed from all itstimpurities ко 
a8 only to leave the fibrous part, and then inserted between 


the electrodes, the separator being simply laid against 
the paste on the electrodes in such a way that it is not 
impregnated with or rendered impervious to the paste. 


Winding and Disposing of Secondary Circuits of Induction Coils 


Used with Telephone Apparatus. 


23739,—1908.—-R. R. HARPER, South Tottenham. The inven- 


tion is to provide means of communicating by telephone 
without switches to, through, or between placcs such as 
block signillmg stations upon a line wire used for other 
purposes, and to lessen the inductive defects produced. by 
neighbouring wires by improvements in the winding. and 
electrically connecting the induction coils to transmit 
telephone currents in sending and receiving when used with 
telephone apparatus. The induction coil is wound with 
four separate and distinct coiled insulated secondary 
windings, all wound side by side, in addition to the ordinary 
primary windings. The four secondary windings upon the 
coil are for use at intermediate places where the line wires 
are terminated, for the instruments to work in either 
direction, one for the telephone receiver. one for the buzzer 
induction coil. and one each for the up and down line wires 
to transmit telephone currents from one secondary loop 
winding to the other inductively when telephoning through 
the line, the primary circuits being in each case as in an 
ordinary telephone system of working. 


Bearings of Electricity Meters. 


16538.— 1908, —SoEMENS-SCHUCKERTWERKE, G. m. b. h., Berlin. 


The object is to arrange the top bearings of electricity 
meters so that the noise due to the vibration of the axle 
of the meter is prevented. For this purpose any sideways 
movement of the meter axle in its top bearing is resisted 
by a resilient pin which is fixed at one of its ends to the 
bearing supports, and at its other end projects through a 
bearing hole into an oil well fitted to the meter axle. The 
end of the pin beyond the hole projects into the oil in the 
well, and the surfaces of contact between the bearing hole 
and the meter axle are lubricated by the oil which creeps 
up the pin. The oil well projects upward into a slightly 
conical hole in the bearing support. the clearance being 
such that the oil well can only slightly move from side 
to side, so that the pin cannot spring beyond a certain 
permissible limit and cannot wedge itself in the bearing 
hole. 


Electrically Driven Drilling Machines. 


96685.—1908, —SrEMENSs Bros., Dynamo Works, Ltd., West- 


minster. The electric motor is situated alongside the drill 
driving spindle. The framework of the machine is divided 
into two parts in a plane which cuts the axle lines of the 
shaft of the motor, drill driving spindle and countershaft. 
These shafts are arranged in the framework in such posi- 
tions as to make the division possible. By these means all 
the moving parts are readily accessible for the purposes of 
repair, and when the two parts of the framework are bolted 
together all the shafts are held firmly in position in their 
bearings. 


Apparatus for Compounding Alternating Current Generators. 
11558. 


1908.— DR. M. BRESLAVER, Berlin. According to the 
invention, the asynchronous part of a cascade converter 
is employed for the purpose of mixing. The exciter consists 
of a part built and wound up after the manner of an 
asvnchronous motor, and of a continuous current machine. 
These are coupled together in any suitable manner, the 
current machine being connected to the rotor of the exciter 
at suitably situated points. The asynchronous part is 
built in two parcels of laminations, the one being excited 
by the current and the other by the voltage of the main 
generator. A voltage will be produced in the rotor of the 
asynchronous part proportional to the geometrical sum of 
the two fields produced by the current and the voltage. 
The field produced by the current and that produced by 
the voltage may be arranged to predominate as desired. 
The whole arrangement can be used in such a way that 
the exciting current of the generator is not influenced 
directly, but only through the medium of the field of the 
exciter. In this case a very small and cheap set of three 
machines would suffice to produce the very small excita- 
tion eurrent in the exciter machine. 


Apparatus for Wireless Telegraph y. 


17505.—1908. G. Mancours WIRELESS TELEGRAPH Co., LTD., 


London. The moving surfaces of the transmitting apparatus 
consist of pegs on the adjacent faces of two parallel dises 
fitted to two shafts in a line with each other, and rapidly 
revolved in opposite directions. By this means it is possible 
to discharge the condenser twice as rapidly as with a single 
revolving dise. Owing to all the pegs on one side being 
exactly opposite the pegs on the other side, the discharge 
may take place at any of the pegs. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid м prices. 
British Insulated and Helsby Cables, Ord. 1-100,000 .. 5.. 7171 
—— 6 p.c. Cum. Pref., 1-100,000 ................... Б... 61-91 
—— 4j p.c. Mortgage "Debentures o d 100 . 103-106 
British Thomson: Houston Co., 4j p.c. lat Mort. Deb. 

Stock, Red. —M———— ⁵ •8wm- . 100 89-94 
Brit ish Westinghouse Elec. and Manuf. 10 p.c. Pref. 

1-200,000 and 275,001-475,000 ............ es 3 3/16-7/16 
—— p.c. Mortgage Debenture Stock ТИРА 100 . 38-42 
Callender’s Cable, Debentures ...................... 100 . 105-107 

Ordinary ...... / ERN 5. 101-111 

Vj ß d we oe Oe Б. n 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1. -4 
Dick, Kerr, and Co., Ordinary, 1,260, 000 _............ 1. 1-1} 
—— c. Cum. Pref., 1-305, 000 о е КО 1. 1111 

4 5 5 Debenture Stocc jj... 100 . 100-103 
Edison and Swan United, A“ Shares, 1-99,261 ...... 3... 3/16-5/16 

A Shares, 01-017,139 . 5. 1-1} 
— 4 p.c. Deb. Stock, Red. -— — ÁO 100. 68-73 

5 p.c. 2nd Debentures. ......... ccc cece eee cece 100 . 84-87 
Electric Construction, Nos. 1 to 112,100 ............. 2 7716-11 /16 
—— 7 p.c. Cumulative РгеЇ......................... 2 . . 13/16-1 7/16 

4 p.c. Регр. 1st Mort. Deb.................. ee. 100 . 65-69 
Ferranti, Limited, 5 p.c. 1st Mort. Deb. Stock, Red. 100 . 71-77 
General Electric C Company (1900) 5 p.c. Cum. Pref. eee ТО 71-81 

4 p.c. Ist Mort. Deb. Stock .................... 100 . 85-88 
W. T. Henley’s Telegraph Works, Ordinary........... 6 124-131 
— 4] p.c. Preference ..... 3 Pita > 5 651-53 
— 4} p.c. Debentu res .... 100 106-108 
National Electric Construction Co., 1-170,000 ........ 1. -$ 
Telegraph Construction and Maintenance ............ 12 344-36 
——— 4 p.c. Bonds ...... E EEA S a okies 100 . 101-103 

Electric Lighting and Supply.— 

Amount 
Name. ра vee price. 

Bournemouth and Poole, Ordinary ............ Wa ads 10. 94-10 
pompon and Kensington, Ordinary ESS — 5. 71-71 

T p.c. Preference ............................. 5 74-8 
сапап General Electric Co., Common Shares ....... $100 . 122-127 

7 p.c. Cum. Pref. ӨбосК........................ $100 120-122 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 97-100 
Charing 8005 West End, & City Electric Supply, Ord., 4x 

hh, zi - 

NE C "Cum Pref., 1-80,000............... малак "Bes 41- 
—— 4 p.c. Debenture Stock, Red FC 100 .. 96-99 
—— *' City Undertaking,” 41 p.c. Cum. Pref., 1-80, 0000. 6 37-41 
City of London, Ordinary ................. ii uius 10. n 
—— 6 p.c. Cumulative Ргей..................... segs Д 112-121 
—— 5 p.c. Debenture Stock ....................... 100 .. 121-124 

41 p.c. 2nd Deb. Stk, Red. .................... 100 . 100-103 
County of Durham Electrical Power Distribution Co., 

Ordinary, 1-50,000 ,............... rrt 5. 14-2 
—— 5 p.c. Preference, 125000 000000 8 5 3-34 
County rot London Elec. Supply, Ordinary ........... 10. 70-84 
—— 6 p.c. Cum. Pref. .......................6 66 10. 101-111 
——— 4} p.c. Debentures Prov. Certs. Al pd., Rd. .... 100 104-107 
— 4} p.c. 2nd Debentures, Red .................. 100 .. 100-103 
Edmundson's Electricity Corporation, Ord., 1-80,000 . 5.. $-5/16 
—— 6 p.c. Cum. Pref. .................. uas den qs 5. 14 

44 v.c. Жы Go ck Vie ТЕГ oc uu eee 100 . 58-61 

T Su 0 ctori c. 18 
ci Red. F : a o e е. 100. 91-94 
Kal 9915 Electric Power and Lighting, 6 p.c. Non. 

m. Pref., 1-150,000.......................... 1. {-27 /32 
Kensington and Knightsbridge Elec. Lt., Ord., 1-21,000. 65 . 7-7À 
Kensington and кшп ge and Notting Hill, 4 p.c. 

Debenture Stock, Red ................... ‚„.... 100 4 98-101 
London Electric а Vor eS 33 re Sa 1121 
— o Mu. RP * Б 5 51 
—— 4 p.c. 1st Mortgage Debenture Stock, Red. ...... 100 93-97 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Certa.), all раіа.......... 100 . 76-80 
Metropolitan Ordinary, 100,001-300, ,000...... lee ка 5. 4-4 
—— 4} p.c. First Mortgage Debenture Stock ......... 100 . 105-108 

4$ p.c. Cum. Prein. 5. 4t-5 
——— 3} p.c. Mortgage Debenture, Red. .............. 100 . 834-863 
Mexican Electric Light Co., 5 p.c. 1st Mort. Gold Bds. 

1-935, C 1- 1,000 ($100) D 1-3,050 ($500) M 1- -4,400 

($1, 000) d / EE КО — 80.82% 
Midland Electric Power Dis., 43 p.c. 1st Mort. Deb. Red — 96-99 
Newcastle-upon-Tyne Electric Supply, Ord., 1-50,000 

and 57,010 to 137.0000000 5 44-44 

do. 50, 001 to 57 ‚009 C0 ee EE аен MUSS ata’ 5. 4-44 
——— do., 5 p.c. Pref., 1-137,500 Non. Cum. ......... a 5. 43-5} 
Notting Ril Electric Lighting CCC 10. 121-131 
Oxford Electric, Ordinary, 1-96 and 40-14, 310 5. 6-6 
—— 4 p.c. Debenture Stock ....................... 100 .. 95-08 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 1 .. 15/16-1 7/16 
pe Non-Cum. Pref. 1-100,000 Ve mend sta ei aeons I 1-14 

p.c. Debenture Stock, Кей.................... 100 .. 103-106 
Rosario Electric Co., 6 p.c. бап: Pref., 1-20,000 ....... 5 ..57/16-5 11/16 

c. Cum. 2nd Pref., 1-15,000 ................ 5 i. 54-6 
Royal 1 Electrical Company of Montreal, 4} p.c. rn 

Shares Mortgage Debentures .................. 100 . 102-104 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. 1st Mt. Вав. — E us 
Smithfield Markets Electric Supply. Ord., 1-12,000 . 5 
South London, Ordinareer ji ꝗ 4. 24-3 
South Metropolitan Electric Light and Power Ord. 1. 5/16-9/16 

7 p.c. Cum. ef”... EE re 1 .. 1 1/16-1 3/16 

4ł p.c. last Mort. hn 100 .. 102-105 
8t. James's and Pall Mall, Ordinary, 101-20,080 and 

40,081 to 60, 10o·ouo·:ů t[r! :r·U˙ „ 5 81-91 
— T p.c. Pref. Non. Cum НЫ D VE e 5. 7-71 
— 33 p.c. Deb. о»зееоеов оо ә о ое өэ өе е ө ө ө е э о n 100. 84-88 
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Amount 
Name. pad: Last price. 
е £ 
Urban Electric Supply Co., Ordinary .............. E 8 -1 
— 5 р.с. Cumulative Preference, 50,001-100 000. — 5 1113 
— — 4$ p.c. First Mort. Debenture Stock, Red. ....... 100 . 77-81 
Westminster, Ordinary ............................ 5 .. 8,-9 
—— 4} p.c. Cum. Pret, 110,101-191,379 , Veri.» СОЁ а 6-51 
Electric Tramways.— 
Amount 
Name. pant vent price. 
Anglo-Argentine 5 p.c. Cum. 1st. Pref., 1. 640,000 5.. 4147 
—— Debenture Stock, Re·VI Ii... 100 921-931 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75,001-150,606 1 .. 4-} 
—— 5 p.c. Cum. Pref. Sharea 1-75.000. аа 1.. 9/16-11/16 
Bir'ham & Midland Trams., 4] p.c. lst Db. Stk., Red. .. 100 .. 87-90 
British Columbia Electric Railw ay Co., Ord. Def....... 100 . 144-149 
e Ord. Pref uode ] mm ERE EX 8 100 . 118-123 
——— 5 p.c. Cum. Perpetual Pref. Stock............... 100 . 106-110 
= p.c. 1st Mt. Debs., Nos. 1-6,250, of £40 each. 40 . 102-104 
p.c. Vancouver Pow r 00 102-105 
British Electric Traction, Ord., 1-30, 000 & 60, 001-90, 000 10 Mi 
— — 6 p.c. Cm. Pf., 30, 001- 60, 000 e Sew a Maas 10 li-?1 
—— b p.c. Perpetual Debenture Stock .............. 100 . 84-87 

4$ p.c. 2nd Deb. Stock ................. 00 . 62-66 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. lst Mort. 

Deb: Stock; R vaws stake ears dane uv 100 . 961-081 
Calcutta Tramways, Ord., No. 1 o 5 41-51 

6 p.c. Cum. Pref., Nos. 1- 30, o ER 5. 41-5 

44 p.c. Ist Deb. Stock, Hed. os cous clean ne 100 98-101 
Cape Electric Tramways, Nos. 1-491 o аа 1 * 316-7 16 
City of Birmingham Tramw ays, 5 p. c. Cum. Pref. ..... 5 41-51 
——— 4 p.c. Ist Mortgage Deb., 1- 3,000 (19017) ......... 100 .. 97-101 
City A Buenos Avres Trams. Co. (1904), 1-248,000..... 5. 52-6 
—— 4 р.с. Deb. Stock, Red. (1985) ................. 100 . 98-101 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 121-131 
London United Trys (1901) 5 p c. Cum. Pref. ........ 10. 21-2 
—— — 4 p.c. lst Mt. Db. Stock, Red. ................. 100 67-7 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 . 1. 1/32-5/32 
—— b p.c. Cum. Pref., 500,001- 1,000,000 3 1 .. 11/16-13/16 

4j p.c. Deb. Stock, 55 шаса олдук 100 .. 944-964 
Perth Elec. Tramways (W.A.), 5 p.c. 1 Mort. Deb. Stk... 100 1003-1031 
Provincial Tramways Co., ‘Ordinary, 1-24912 ........ 10 4-4) . 

6 p.c. Cum. Pref., 1- 10, ООО сутыш er X Se 10 94-10 
San Paulo Tramway, Light, and Power Co. ........... 100 150-15: 
— b p.c. 1st Mort Deb, Red. (1929) 1-12,000 ...... $500 101-1039, 
South Metropolitan Electric Tramways and ‘Lighting Co. 

R c. Cum. Pref., 19,571-169, 570, Prov. Certs. .... 1 1-4 
4 p.c. Deb. Stock, Red. PVHV»„i 100 .. 69-73 
Fork ris (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 1-1 
6 p.c. Cum. Pref., 1-406 20]. ] 8 5 12-24 
— 4} p.c. 1st Deb. Stock, Réd. 26255 es A ERIS 100 81-85 
Electric Railways.— 
Amount 
Name. pad: ың price. 
Central London, Ordinary............. F 100 61-63 
—— 4р.с. РгеЇ................................... 100 85-87 
deferred „угул гше. doe Ran uM dct 100 . 43-45 
— 4 p.e. Deb. Stock (Prov. Script Certa., fully paid) | 100 . 101.103 
City and South London, Consolidated Ordinary CPP 100 31-32 
— 4 p.c. Debenture Stück ee see 8 100 100-102 
—— 6 pic. Pref. Stock '91.......................... 100 108-110 
— 5„ 5, is P m- ¼ ООРУТА 100 . 104-107 
— „ у 15 CCC 100 100-103 
J ыж уы ³»¹¹ 8 100 96-100 
Liverpool Overhead, D que Prel: oue sac pie veneuse 10 . 41-5 

Ordinary, 1- 50, G; A d eds a wed 10. l5 

4 p.c. Mortgage Debentures, Red., 1-1,700 ....... — 04-96 
Underground Electric Railways of London, 5 p.c. 

Ргїәгт Ln. Вадв...,............................ — 1021-1034 

Telegraphs and Telephones.— 
Amount 
Name. рч. Tas, price 
Amazon Telegraph Co., 1-25,000 .................... 10. 21-31 

5 p.c. Debs., Red., within 1-1, 600 Red ch 100 . 93-96 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-28,000 and 53,001-78,000 ............ $1,000 .. 97-99 
Anglo-American Telegraph Co., Ordinary ............ 100 . 614-63 
—— 6 p.c. Preferred Ordinarrr dd 100 . 104-105 

Deferred ОгЧаїпагу............................ 100 .. 215-22 
Commercial Cable Co., Ster. 500 yr. 4 p.c. Db. Stk., Red. 100 90-92 
Direct Spanish Telegraph Co., Ordinary ............. D ua 3-3} 

10 p.c. Cum. Preference. Б... 81-81 

I p.c- Debs; 1-600. 2. 2 25.2 erae вон 50 .. 1004-102) 
Direct United States Cable Со....................... 20 .. 131-13] 
Direct West India Cable Co., 44 p.c. Debs., reg. within 

151,200; Hed uae ous аана ĩ ЕВ 100 . 100-102 
Eastern and South African, 4 p.c. Mort. Debs., within ! 

h y 100-102 
— 4 p. e. Reg, Mort. Debs. (Mauritius Subsidy) ! 

1-8 000 (1013) 55 sonic 25 . 100-102 
Eastern Extension, Australasia and China, 1-300,000 .. 10 111-12] 

4 p.c. Mort. Deb. Stock, Per 100 102-104 
Eastern Telegraph Co., Ordinary Stock .............. 100 129 132 

34 p.c. Preference Stock ...................... 100 85-87 

4 p.c. Mortgage Debenture Stock ............... 100 1044-106 
Great Northern Telegraph Co. (of Copenhagen) 10. 26-2] 
Marconi's Wireless Telegraph Co., Nos. 1-394,190 ..... 1. 1-1 
National Telephone, Preferred ..................... 100 . 106-1074 
—— Deferred Stock............. pie Sie a exe E 100 . 121-123 
—— 6 p.c. Cum. First Pref. .... JV 10 .. 104-10 
— 6 p.c. Cum. Second Pref. ...................... 10 .. 104-10 
—— 5 p.c. Non. Cum. Third Pref. U. 5 ..57/18-511/16 
—— 3} p.c. Deb. Stock, Red................ . 100. 98-100 

4 p.c. Deb. Stock, 77... i s ee 100 .. 100-102 
Pacific & European Tel., 4 p.c. Guar. Dhs., Red., 1-1,000 100 .. 100-102 
West Coast of America, 1-30,000 and 53,001-53,008 ... 2} .. 1111 
—— 4 p.c. Debs., 1-1,500, guar. by Western Telegraph 100 100-102 
West India and Panama Telegraph Co., Ordinary ..... 10 11/1613/16 
— 6 p.c. Cum. Ist Preference... 10. 87-9} 
— 6 p.c. Cum. 2nd Preference .................... 10 84-93 
—— 5 p.c. Debs., Red., 1-800 .................. ls 100 .. 1013-1031 
Western Telegraph Co., 1.207, 93000000 10 134-13 5 
—— 4 p.c. Debenture Stock, Red «оез э ө ә э ә е ө ж оозго 6 9959 100 0 103-105 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


me i eee õ .f. Ü —ꝛ — eee 


| 


Traffic Returns рег 


| 
Line. | 

| ‘nding 
Aberdeen Corporation ......... Sept. 22 
Ayr Corporation .............. Sept. 18 
Baker Street and Waterloo Ry... Aug. 7 
Birkenhead Corporation........ Sept. 26 
Birmingham Corporation....... Sept. IR 
Blackburn Corporation. ........ Sept. 22 
Blackpool Corporation......... Aug. 26 
Blackpool-Fleetwood Trams. . ,, 8 
Bolton Corporation.. Sept. 26 
Bournemouth Corporation...... July 2 
Bradford Corporat ion Sept. 18 
Brighton Corporation........... » 19 
Bristol Tramway Company..... Sept. 24. 
Burnley Corporation........... Sept. 25 
Burton Corporat ion Sept. 2 
Cardiff Corporation............ April 3 
Carlisle Tramways Company.. . . June 19 
Central London Railway ....... Sept. 25 
Charing X, Euston, & Hamp. Ry. 7 


City and South London Railway Sept. 26 
Colchester Corpornt im.... July 14 
Cork E. T. and L. Company..... Sept. 23 
Croydon Corporation Sept. 17 
Darwen Corpora ion Sept, 18 
Dover Corporation Sept. 18 
Dublin and Lucan Electric Ry... Rept. 24 
Dublin . Sept. 24 
Dundee City Tramways........ Sapt. 22 
East Ham Corporation......... Sept. 18 
| 

Glasgow Corporation........... Sept. 25 
Gloucester Corporation......... Sept. 22 
G.N., Piccadilly and Brompton.. Aug. 7 
Halifax Corporation ........... — 
Huddersfield Corporation....... Sept. 18 
Hull Corporation Sept 2 
Itford Corporation............. ‘Sept. 18 
Ilkeston Corporation Sept. 22 
Kirkealdy Corporation Sept. & 
Lancashire United Tramways .. Sept. 22 
Leeds Corporation Sept. 18 
Lelcester Corporation Sept. 11 
Liverpool Corporation ......... Sept. 11 
Liverpool Overhead Railway.. .. Sept. 26 
London County Council........ Nept. 11 
Lowestoft Corporation......... L 17 
Maidstone Corporation......... Sept. 11 
Manchester Corporation........ Sept. 11 
Metropolitan District Railway .. Sept. 25 
Metropolitan Railway.......... Sept. 26 
Nelson Corporation. Sept. 25 
Neweastle-on-Tyne Corporation. Sept. 25 
Newport (Mon.) Corporation.... Sept. 25 
Oldham Corporation........... Jan. 24 
Portsmouth Corporation ....... Oct. 10 
Reading Corporation Sept 23 
Rochdale Corporation.......... Dec. 26 
Rotherham Corporation........ Feb. 4 
Salford Corporation............ Sept. 20 
Scarborough Tramways Co...... — 
SheMeld Corporation чері. 26 
Southampton Corporation...... Sept. 15 
Southend-on-Sea Corporation... Aug. 21 
Stockport Corporation ......... | a 
Sunderland Corporation Тап. 27 
Swindon Corporation .......... Sept. 22 
Torquay Tramways......... . . . Aug. 26 
Wallasey U. D. Ce... Sept. 25 
Warrington Corporation.. — 
West Ham Corporation Sept. 16 


Wolverhampton Corporation.... Sept. 


22 


week. 


1909. | 


37,276 
216 


217 
15,631 


9,739 
15,583 


155 
3,898 


667 
1,778 


2.046 
639 


1,240 
555 
4,873 


5,643 
1,151 


Accounta for past year. 


Increase or Miles of 
decrease. | track open. ' 
P EM M — | | 
1908. Week. Current | 1909. 1908. | Total 
| year. | | Ending ‘receipts. 
| 
EGGS ð vv SM ae шышы 
7 Bonk, E | | | 
1,373 — 26 — 583 271 271 May 
502 ＋ 108 — | 8 | в! р т | 
2650 + 120 Ко Т aue Cove 
1,090 — 36 — 441 24:003 13:52 VS x 
| i 
6,129 + 73 — 56.792 5852 == = 
1,080 +} 99 — 783 24:5 283 == e 
г | | 
2,050 102 4+ 732 — = -— = 
2,329 + 24 p = — m | за = 
2.271 ＋ 148 — 168 42 42 Mar. 31 117,799 
1,723 — 42 -- 23 291 2912 „ 31 86,225 
1 
4,554 i 335 ＋ 4.0% 98 | ов , 31 236,258 
1,050 63 4- 1,290 9:5 Za | Е 
5 57 511 Dec. 31 285,302 | 
1,050 235 =з 10] 101 Mar. 31 64,201 
988 2-_ 9 22 10 10 „ 31 14,918 
1957 + 13 — — — „ 31 109,979 
1735 — 6 — R |. = | — — 
8,565 — 3,310 — 28,444 632 577 Dec. 31 360, 150 
3.515 - 180 T T75. — — Lu 
„265 — 52 ＋ 1,168 72 7˙23 — - 
219 — 39 — 8 — Mar. 31 10,993 
27 pe 26 - 989 989 bee. 31, 24,044 
1.397 4- 319 2183 111 — Mar. 31 74,132 
276 + — 206 723 723 „ 31 13,899 
252 — 22 — 3995 7 | = „ 31 11,593 
144 4. 10 — p 2 MC x — 1! 
6,199 ＋ 364 J 1,328 541 54 — — 
[ | [ 
1,193 + IR — 509 — 286; May 15 60.573 
киз T 110 43438 14 | 15 , Mar. 31| 47,430 
17,341 — 51 — 2210 185} 179 Мау 31 907,494 
276 + 19 4- 664 15 — — is 
4,480 — 50 Se c шз = - 
ps =5 — 525574 37 Маг. 31 81,872 
1.563 + 59 $1,214. 28} 28} » 31 84,704 
2598 + 44 4 2.037 29 26 31 128,722 
| 
464 + 23 4 871 10 100 ' „ 31 2532 
139 + 3 — 211 4 4 „ 31 7,214 
266 —— 7 = | 71 71 May 15 14,993 
1,342 + 77 — 399 | 39 39 Dec. 31 68,004 | 
6,824 ＋ 272 43,662 108 962 | Mar. 31 340,368 | 
2,130 + 32 e = zs ae: 
( І 
10,784 -L 286 —2149 104 104 | Dec. 31 572,822 | 
1,395 — 6 + 166 665 2-40 June 30 79,004 
Í 
36,503 + 773 732.621 124 122 | Mar. 31 1,274,660 
258 — 42 — 743 34 — Sept. 30 11,399 | 
| | 
220 — 3 Em 5 pb o — — 
15,207 4- 334 — 2,71 | 183 , 181 — — 
9,585 — 146 — 24 94 e = 
17,408 — 1,525 — 2,629 — 244 | 244 June 30 680,357 
112 4 46 — 24 2 21 Mar. 31 7,362 
4006 — 108 — 1,198 601 591 „ 31 211,035 
042 — 25 — 311 14 (14 „ 31 35,531 
1,516 + 262 |-- 3886 — — — — 
1,809 Due. ears онр 284 Маг. 31 07,741 
635 4- | 4 — 120 13) | 134 pt. 31, 32,769 ' 
| 
1,126 114 + 746 209 20:93 „ 31 56,558 
587 -- 32 = -i= — — 
4208 H 65 — 3,259 | 78 741 Маг. 31 244,065 | 
уш эы “з = — — Ra 
6617 + 26 — 921 683 66} Mar. 25 289,745 
1,090 ＋ 61 — 358 18 | 18 „ 25 52,647 
557 438 ＋ 1,483  — — — — 
E ee — — 25 , 25 Mar. 31 52,004 
1336 — 26 — 7,984 — — — — 
156 — 13. — — jm AA 
647 — 17 2 | 841 — Dec. 31 15,065 
864 — 72 — 1268 12-45 Mar. 31 43,823 
E "M ЕЕ = nr 
2135 ＋ 222 43,716) 27 | 14/7 Маг. 31 122,881 | 
804 + 75 — 784 321, — » 31 44,432 | 
| | | 
а "1 rain miles. h Half-year's figures. 


Passengers 
carried. 


£ | 
31 71,930 | 17,517,304 


25,492,002 
13,991,328 


47,839,569 


46,652,389 
12,355,958 


3,221,595 


25,058,146 


41,898,373 


2, 308,721 
5.737, 478 


16,277,418 


2. 657,654 


2,697,672 


— 


16,367,911 
15,355,703 


226,948,290 


20,378,672 


16,200,020 
30,964,254 


6,385,406 
1,068,550 


4,874,199 


12,554,693 
75,734,083 


124,043,239 
11,171,515 


279 166,461 


2,645,206 


— 


99,846, 735 


2,060,712 


46,203,164 


8,174,003 


21,247,048 


7,933,572 


10,196,148 


45,771,611 


17,568,686 
10,121,887 


9,155,172 


2,880,420 
8,331,038 


35,502,836 


9,440,369 


Car miles 
Tun. 


1,566,119 


2,492,147 
1,766,068 


6,331,007 
5,756,842 
1,202,330 

430,913 


1,456,781 


896,945 


1,884,137 


245.584 
316,754 


1,281,552 
1,091,586 


20,766,722 


1,786, 390 


1,960,320 
3,022,844 


198,415 


459,066 
2,244,344 


7,094,989 


12,231,799 
1,106,386. 


‚ 25,591,028 
370,320 


| == 
204.7 0 
4,411,745 
798,029 


2,309,439 
915,481 


1,252,925 


5,486,150 


7,065,380 
1,157,451 


1,335,911 
„ 


353,207 
891,540 


2,556,854 
975,714 


2,497,169 


349,539 | 


634,446 | 


Receipts per 
Pas- Car Mile of 
senger., mile. track. 
1 

' "08 11102 4,940, 

| 
M NE xt 

| 

[^ , m | == | Бар 

Vd PM | 9.804 | 

1:47 [Hn | 2,912 

1:17 1059 | 2,378 | 
| | | 

1:23 E | 5,971 

1:04 : 8:30, 1,460 | 

p — ти — | 
u e | 

| 2:01 , 5:769 55,404 
PU AE Mm 
— — | —À 

| 
1-09 | 774. 1,477 
| — 6:43 | — 
1:06 9:56 3,703 
1:30 13:68 1,922 
98 | 878 — 

i m — | Bes ! 
RD — | — | 
TY NEU. | 2,371 | 
73 10°26 | — | 
96 | 1049 5,080 
— — | — 

| | 

‚еы EA — 

11-40 11˙13 1,528 
129 10-37 2,421 
1: 10:332 — 

| 
87 9:58 2,066 
91 | 79 1,803 
711, 7-838. 1,856 
1:06 | 10:62 | 3,527 
1108 11:24 | 5,508 | 
108/1174 | — | 
103 7:36 | 2,279 | 
i 
TN — E 
F 
1-46 — E 
85 8.63 1,907 
1:10 11°48 | 3,504 
| 
1:04 | 989 2.450 
1:10 110-15 — 
— 8-93 — 
1˙32 2,693 
— — a 
1:25 | 10-67 | 3,186 
:806 9-842, 4,225 ` 
1:25 11:33. — | 
"HE MER M 
Ms 0-342 1,830 | 
1:40 | 1023 — 
1:2 11-79 | 3,453 
789 10°95 | 4,417 
— 10929 2,190 | 
| 


Cost 
per 


car 
mile. 
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NOTES. 
IRON AND STEEL SMELTING. 


The autumn meeting of the Iron and Steel Institute was 
fruitful in suggestiveness. Many held that Herr Ljunberg 
in his paper on“ The Production of Iron and Steel by the 
Electric Smelting Process " was far too half-hearted. Mr. 
F. B. Cross pointed out that it was a mistake to sav that 
no advance had been made in the use of the furnace for 
commercial purposes, as three of them have been established 
at Sault Sainte Marie, Canada. He might have added that 
iron smelting in electric. furnaces has been carried on 
successfully in Germany for some time past, as we showed 
in these columns on August 20 last. The paper, as our 
readers may have judged by our report last week, was full 
of useful hints and data, but it can hardly be regarded as 
giving a full account of the present state of the industry. 
This is a pity, because British manufacturers should be 
urged to venture more boldlv in this direction. We should 
not allow our Teutonic and Scandinavian friends, or even 
our Canadian brethren, to reap the full benefit of electric 
furnace practice without our having a look in. 


WATER POWER V. COAL. 


Lord Airedale, who presided, justly praised Herr Ljun- 
berg’s paper, but his chief contribution to the discussion 
was a reasoned plea for the more extensive use of water 
power. He argued that we used it too little in this country, 
and relied too much on coal as a generator of power. There 
is much truth in this. That big enterprises can be carried 
out by means of water power the recent extension of the 
British Aluminium Co. show, and other instances, though 
on a smaller scale, could be enumerated. 


ELECTRICALLY DRIVEN MILLS. 


Mr. C. A. Ablett, so well known in connection. with 
Siemen's Dynamo Works, sounded no uncertain note in 
his paper on “ The Determination of the Currency of Re- 
versing Rolling Mills." He declared roundly for electricity 
as a motive power, and justified his belief bv showing that 
within the past vear five more steel works had adopted 
electrically driven reversing mills, bringing up the total to 
twenty; one of these instances wasall the more convincing 
as a nine years old steam engine in good condition was 
thrown out. Mr. Ablett acknowledged that the capital 
cost was, even yet, greater than a steam equipment, but 
notwithstanding this electricity was profitable because it 
economised fuel, gave a greater output, reduced cost of 
repairs, of attendance, lubricants and of management 
charges. Therefore, an increase in capital expenditure was 
fully justified. Mr. Ablett did not seem to think that the 
Ilgner system was likely to be superseded, and did not look 
for any immediate cheapening of plant or practice. 


COST OF PRODUCTION. 


According to Mr. Andrew Lamberton, of Coatbridge, Mr. 
Ablett's account was altogether too roseate. He criticised 
the method of estimating production by kilowatt hours as 
being academical, and wished everything to be brought 
down to actual cost. "This is what has been done by the 
twenty ironmasters above referred to. However, Mr. 
Lamberton declared that he had based a set of estimates 
of the cost of producing one ton of rails from a plant 
turning out 300 tons in ten hours. With steam power, 
allowing 1095 for interest on capital and depreciation, the 


cost per ton was 6s.; with electric power, allowing 15% 


- 


for interest on capital and depreciation, the cost worked 
out at 8s. 8d. per ton; and so he decided against electri- 
fication of rolling mills. 


A QUESTION OF DEPRECIATION. 


As might be expected, Mr. Alexander Siemens was not 
prepared to allow this sudden jumping up of depreciation 
by 10000 as against electricity. He argued, and he had the 
meeting with him in this, that there was no justification 
for an increased allowance for depreciation in the case of 
electric machinery if only the plant was properly selected. 
He added a point which is too apt to beoverlooked, 
not only in mill but also in mining and other practice, that 
the right use of electric plant was to keep it well within 
Its power. 


SAVING. 


A telling rejoinder to theoretician criticisms came from 
Mr. Ablett. He showed that the Rhenishe Stahlwerke 
people had saved a shilling a ton on a weekly output of 
5,000 tons by adopting electricity, and had over and above 
reduced the consumption of oil by one-fifth. No wonder 
that three other steelworks in the neighbourhood have 
decided to electrify. Another convincing proof that a high 
allowance for depreciation is not necessary comes from the 
Niagara Falls Power Co., which fourteen years ago laid 
down an electric plant of 5,000 h.p. After 10 years it was 
found necessary to rewind the machines owing to defective 
bearings, but that was all. It must be admitted that the 
repairs compare favourably with steam power practice. 


TRAMWAY EXTENSION. 
At the Municipal Tramways Association Conference, 
Mr. Fell drew attention to the difficult problem of road 
repair expenses. In many cases tramway undertakings are 
undoubtedly charged too much for highway maintenance. 
West Ham appears to be a case in point. There, with a 
falling revenue from passenger traffic, to the amount of 
over £5,000, largely due to a growing invasion of motor 
buses, the charges for paving have gone up, with the con- 
Sequence that the tramways have made a loss of £750. 
Meanwhile the heavy motor buses, while taking more 
passengers, do not contribute directly to road repairs. 
This question of paving and tramway undertakings assumes 
particular importance just now in view of the proposed 
new regulations as regards assessing for income-tax. 
Critics of municipal tramways often declare that they 
secure electricity at too low a rate, thus placing them in a 
position to compete unfairly with railwavs and omnibuses. 
This does not seem to be the case at East Ham, where the 
trams make a loss but the electricity works a handsome 
profit. Meanwhile, the London County Council is showing 
commendable zeal in pushing its tramway extensions both 
north and south of the Thames, and the Metropolitan 
Electric Tramways, Ltd., is displaying equal enterprise. 


TRACKLESS TROLLEY AND ROAD REPAIR 
PROBLEMS. 


It would appear that the trackless trolley svstem of the 
Railless Electric Traction Co., Ltd. (which the Metropolitan 
Electric Tramways Co. are experimenting with at Hendon) 
offers special advantages in this matter of road repairs. 
The cars obtain electricity for motive power purposes from 
overhead trolley wires, but do not run on rails. The wheels 
have rubber tyres, and the cars have a free run of the road, 
that is within the radius of the pole carrying the trolley 
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head. These cars are much lighter in build than motor 
buses, therefore, with this svstem the road repairs expenses 
disappear. This point that anv road surface will suit, and 
so no excessive wear is produced, will tell greatly im favour 
of this svstem, if not to be run independently, at least as 
an extension of the orthodox tramway. 


* 


NATIONALISATION OF THE * WIRELESS." 


Everybody concerned is to be congratulated on the con- 
clusion of negotiations for the transfer of Marconi Co.’s 
coast stations, with privileges as regards patent rights, to 
the Post Office. The Nation has decidedly secured a bargain, 
and modest as have been the demands of the Marconi Co., 
it retains rights which may be usefully exploited to its 
own and humanity's profit. The arrangement with Llovd's 
is also satisfactorv. Unquestionably there was a widespread 
feeling that no monopoly of wireless telegraphy should be 
allowed to grow in private hands, and this being the case, 
it was well that terms should be settled as early as possible. 


DOES IT PAY TO CONDENSE? 


At one of the London power stations it has been found 
that the energy required to work the air pump. circulating 
pump, and fans for the cooling tower costs more than the 
saving made bv condensing. In other words, m this station 
it would pay to exhaust to atmosphere. The engines are 
of a very high-class make, with Corliss valves guaranteed 
to use under 20 Ibs. of steam per kw. hour, and vet the whole 
station is taking nearly 40 Ibs. It is clear, therefore, that 
the condensing arrangements and auxiliaries require over- 
hauling, and no doubt there are many stations which would 
do with а thorough overhaul by an expert mechanical 
engineer. Chief engineers of electric power plants are usually 
electrical men who overlook the Smaller mechanical details. 


WHEN TO INSTALL A GENERATING PLANT. 

The point at which it pays electric power users to generate 
their own current is a debatable one, but there can be no 
question that large power users are justified in laving down 
their own generating plants. Probably about 200 or 300 
h.p. is the limit, but a good deal depends on how far the 
factory is from a power company's generating station. 
Most power supply stations work under the disadvantages 
of having to run mains considerable distances to consumers’ 
premises, as well as in having to run for part of the 24 
hours at inefficient loads. An isolated plant, on the other 
hand, is not saddled with large cable expenditure and it 
can be shut down at any time. The comparative non-success 
of the power companies is due to the above factors not 
having been fully recognised 


GAS ENGINE DEVELOPMENTS. 


If the decision of the United States Street. Corporation 
to replace all their existing steam engines with gas engines 
is carried out, over a million horse-power gas engines and 
electric generators will be required. It is estimated that a 
saving of 50% will be made by this replacement, and there 
is every reason to believe that the Street Corporation is 
in earnest. The latest works built at Garv, in Indiana, have 
large gas engines driving alternators and dvnamos, and it 
is the success of this plant which has led to the new 
programme being suggested. The Allis Chalmers and the 
1 Electric Manufacturing Co. supplied the Gary 
plant. 


NORWAY'S FIRST SINGLE-PH ASE RAILWAY. 


With the opening of the railway between 'Thainsha vn. 
on the Orkedals Fjord, and the mining town of Lokken, 
the single-phase electrification of Norwegian railwavs has 
commenced. Current is obtained from а motor generator 
plant at Thamshavn, transferring from a 50 perlod 15,000 
volt three-phase supply to 6,000 volts 25 frequency, single- 
phase current, distributed through the overhead trollev 
wire, which is on the Westinghouse single catenary system. 
Each of the two motor generators installed is of 250 kilo- 
volt ampere capacity, rising to 500 k. v. a, for short periods. 


The Westinghouse trollev construction has a hard drawn 
grooved copper wire 65 sq. mm. section hung from a steel 
cable, carried on insulators mounted on steel brackets 
attached to wooden poles, and supported bv tie rods. At 
no place is the trolley wire more than 9" from the centre 
line of the track, and, normally, it is 5-5 metres above rail 
level. Each locomotive weighs 20 tons and carries 4 motors. 
The current. passes from a pantograph bow collector to a 
transformer suspended inside the cab. Control is obtained 
by connecting tappings to a preventive coil, from the 
centre of which is taken the main lead to the motors. 
Two motors are arranged in series with each other, in each 
case these motors being of the Westinghouse single-phase 
series compensated type, giving 40 h.p. for one hour. 
The locomotive gives a maximum tractive effort at starting 
of 4,500 Ibs. at 10 miles per hour. A saloon motor car. 
used on the railwav, furnished with a similar electrical 
equipment to the locomotives, except that two motors onlv 
are fitted. The contract for the railway was given to the 
British Westinghouse Electric and Manufacturing Co., Ltd., 
who, with their sub-contractors, Messrs. W. G. Bagnall 
(loco. bodies and frames): United Electric Car Co., Ltd. 
(saloon motor car); and the Skabo Railway Carriage Works, 
Christiania (remainder of rolling stock), have shown con- 
siderable energy in completing the work. 


SCIENTIFIC EXHIBITION AT WESTMINSTER. 


The model engineering exhibition which opens at the 
Roval Horticultural Hall, Westminster, S.W., on Friday, 
October 15, will contain some exceptionally interesting 
exhibits, among them the anti-forgery electric desk and 
pen described last week. There will be a number of mode 
aeroplanes on view, including the machine designed by Mr. 
G. P. Smith, which won the gold medal in the recent contest 
at Wembley Park. Working model steam and electric 
railways, electric clocks, light machine tools, model motor 
boats, a model engineers’ workshop in operation, and а 
working demonstration of wireless telegraphy by the latest 
Marconi apparatus, are some of the numerous attractions 
which will be presented; while in. the competitions for 
engineering and electrical model making over a hundred 
entries have been received. The exhibition will remain open 
for eight days, from 12 noon till 10 p.m., closing on Saturday, 
October 23. 


CHAMPIONSHIP FOR ELECTRICAL BRIGADE. 


The first part of the 11th annual tournament of the 
London Private Fire Brigades Association was held on the 
Parade Ground of the Royal Hospital Schools, Greenwich, 
when 25 Brigades drawn from London and the provinces 
competed for the“ Nestle“ Challenge Cup for the Private 
Fire Brigade Championship of the United Kingdom, and 
for other trophies, meluding the “ Dewar” Challenge 
Shield, and the “ Marshall” Challenge Сир, for London 
Private Fire Brigades. The Robertson Electrie Lamps, 
Ltd., Fire Brigade won the Championship of the United 
Kingdom, also the“ Dewar” Challenge Shield, the winning 
times constituting records for drills of this class. They also 
carried off Ist prize in the 4 men drill, Ist prize in the 5 men 
drill. and secured a substantial lead of 18 points towards 
the best aggregate for the“ Marshall" Challenge Cup. The 
second part of the tournament will take place next month. 


NATIONAL INSTITUTION OF APPRENTICESHIP. 


The operations of the National Institution of Apprenticeship 
have hitherto been limited to London and district, but the 
Council have in view the extension of the work to the provinces, 
The annual report states that there were apprenticed to electrical 
engineering three boys for 16 months in 1905-6, 10 for 20 months 
in 1906-7, and 12 for 12 months, 1908. Two boys were 
apprenticed to clectrical installation engineering for 16 months 
in 1905-6, and one for 12 months, 1908. Four boys were placed 
for 20 months in 1906-7. and one for 12 months last vear to 
learn the trade of electrical instrument makers. Two applicants 
were apprenticed in 1905-6. three in 1906- 7, and two in 1908 
to the work of electrical fittings makers, four of the total number 
being boys and three girls. In our correspondence columns we 
give a letter from the Lord Mayor of London in reference to the 
apprenticeship scheme. 
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ELECTRICAL INVENTIONS AND THE TRAINING 
OF THE ELECTRICAL ENGINEER.* 


By J. A. FLEMING, D.Sc., F.R.S. 

It will readily be admitted that one‘of the distinguishing 
notes of the last seventy vears has been the remarkable 
progress made in electrical technology, or the applications 
of electrical science in connection with the needs of modern 
life. This technical, as opposed to purely scientific, progress 
began with the accession of Queen Victoria, when, in 1837, 
the first practical commencement was made with over- 
land electric telegraphy. Subsequently we obtained electro- 
plating, submarine telegraphy, the telephone, the self- 
exciting dvnamo, the electric motor, electric transmission 
of power, alternating current generators and transformers, 
electric lighting by are and incandescent lamps, and wire- 
less telegraphy. More recently, we have had great exten- 
sions of electrometallurgy and electrochemistry, whilst 
electro-agricultare and the electrical production of nitrate 
fertilisers from the atmosphere are benefits in process of 
development. By these inventions vast industries have 
been created involving a capital expenditure of many 
hundred millions sterling, and emplovment for millions of 
men. These industries do not provide merely the luxuries 
of civilised life. It is certain that the problems connected 
with the increase in the population of the world would 
have been greatly increased in difficulty had not mankind 
been able to control and use electrical. discoveries. and 
operations for annihilating distance, transmitting power, 
or creating light and heat. These important achievements 
are not the result simply of the common intelligence. They 
have been brought about by the superior insight and in- 
ventive powers of certain gifted men distinguished. as 
inventors and. engineers, 

The profession of engineering has become in modern 
times one covering a vast area of knowledge and activity. 
So extensive is its range, that по single person can now 
deal with the whole of it. Ile is forced ultimately to 
specialise and to become a mechanical, civil, or electrical 
engineer, whilst unquestionably before long a most impor- 
tant branch will be aeronautical engineering. On the 
other hand, no one intending to make engineering a pro- 
fession should specialise too early in preparing for it. 

Mv strong advice to any student who has leanings 
towards engineering as a profession is, in the first. place, 
to lav the foundation broadlv, and not merely in technical, 
but also in some business, knowledge. For this reason 
I am opposed to any attempt to introduce engineering 
into school curricula. There is no objection to having 
workshop or model-making for boys, but let it be con- 
sidered to be a form of recreation, and not a part of the 
school-time work. 

It is unquestionable that the four or five years spent at 
school, say, between 12 and 17, ought to result in the 
accomplishment of far greater things in the way of know- 
ledge of foreign languages, mathematics, and acquaintance 
with science generally, than is the case at present. More 
power ought also to be obtained of expressing ideas in good 
lucid English. I mention this here because we teachers in 
the Engineering Departments of this University find our 
proper work increased in difficulty and our special teaching 
retarded by the entirely insufficient. acquaintance with 
mathematics, physics, chemistry, or even mere arithmetic, 
on the part of many first vear students. 

Assuming, however, that the average public schoolboy 
is the material presented for utilisation, three questions 
arise: First, which of them ought to be made engineers ; 
secondly, what training should thev receive ; and, thirdly, 
what prospect is there of being able to obtain remunerative 
employment when that training is complete ? 

As regards the first, one prevalent idea is that a boy who 
is fond of making models or using tools, or carrying on 
domestic electrical experiments, is likely to make a good 
engineer. This, however, is not altogether the case. 
Engineering is a very arduous profession, making a demand 
for mental and physical powers of a high order, and no 
one nowadays сап possibly succeed in it who is not pre- 
pared to live the strenuous life, or who is incapable of 


enduring fatigue or understanding difficult matters, or 
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destitute of considerable perseverance and tenacity of 
purpose. 

Hence, something more is wanted than the so-called 
mechanical turn of mind. Tf I] were asked to sav in one or 
two sentences what is the best augury for future success 
in the profession, E should sav that. in addition to a very 
strong bodily constitution, the most important is a natural 
tendency of mind to do things rather than talk or read 
about them. The engineer is essentially a man of action, 
and a dealer with things rather than words. In the next 
place, T would say that the faculty of giving concentrated 
attention to the matter under consideration, to the exclu- 
sion of everything else, combined with a steady determina- 
tion to reach the goal in some wav, if possible; also the 
power of making the best use of the things at hand, are 
Indispensable qualities of mind. 

Turning, then, to the question of the training necessary 
to make voung engineers out of vouths with some of the 
above qualities, we may sav at the outset that most 
practical engineers are agreed that the foundation of the 
special technical training should be laid in a thorough 
preliminary education in pure and applied science. The 
problems with which the engineer has to deal are at the 
bottom mostly matters of mechanics, physics, chemistry, 
and thermodynamics, and no one now has a chance of 
suceess in апу department without a thorough acquaint- 
ance with these sciences. Hence, it is the general rule for 
first vear engineering students to give their entire atten- 
tion to these studies, including mathematics and graphics. 
Our difficulties in teaching the technical subjects are in- 
creased by the insufficient foundation often laid in this 
respect. When this stage is passed, the student enters on 
the study of the application of scientific knowledge to 
technical work. If this teaching is to be of any use, it 
must be based on the performance of practical work by 
the student himself. The student must not merely read in 
a book or hear in a lecture statements about the properties 
of matter, or the transformations of energy, but he must 
be provided with the means of rediscovering the facts for 
himself, and finding out what are the rules which govern 
certain physical operations. Knowledge thus acquired has 
quite a different value from mere hearsay information. 
Moreover, the student is brought at once into contact with 
the difficulties of experiment, and has to make his first 
beginnings in that which is the life-long exercise of the 
engineer, viz., getting over difficulties. 

I am not, however, an advocate for setting beginners to 
do or take part in advanced original research. The first 
thing the student has to do is, so to speak, to learn the use 
of his weapons or tools. The chief purpose of the laboratory 
experience is to enable the student to learn the art of 
measurement. Accordingly, I have employed for many 
vears a carefully graduated set of experimental exercises 
in the Electrotechnical Laboratory, by which the student 
is trained to use all the instruments and methods employed 
in electrical engineering for measurement and testing. 
Exact. measurement is the life and soul of all engineering 
work, since it is the only means of obtaining knowledge as 
to cost, and the problems with which the engineer is Con- 
cerned are not merely to achieve certain things regardless 
of cost, but to do them within certain strict limitations as 
to price and financial results. | N 

In the laboratory the student is trained to record and 
tabulate or graphically represent the results of observations, 
to gain accuracy in observation, and to draw correct con- 
clusions from the results. 

Here, again, however, we have to deplore that so many 
students totally misunderstand what is their share m this 
lecture and laboratory work. Many of them think of the 
teacher as a person who is to save them trouble by adminis- 
tering in a peptonised form concentrated information, 
requiring on their part neither intellectual effort to seize 
nor mental digestion and assimilation afterwards. Nothing 
could be more absurd. The function of the teacher is to 
save the student. time by properly directing his efforts, and 
not to save him trouble by doing the work for him. 

Lecture and laboratory teaching are shockingly wasted 
unless the student gives an equal amount of time to 
preparation for it and to subsequent elaboration of his 
notes. If, however, he makes proper use of his opportunities 
he will generally pass through the stage of learning the use 


488 IHE ELECTRICAL ENGINEER, OCTOBER 8, 


of his tools and be taught to applv them in actual work. 

In an electrical or engineering laboratory there generally is 

or ought to be, а certain amount of commercial or scientific 
testing going on for the purposes of investigation or report- 
ing on appliances sent in bv manufacturers or inventors. 
In making these tests the teachers will enrol the assistance 
of senior students, who thus gradually learn to swim alone, 
and to conduct these tests as thev will have to conduct 
them when left to themselves in the engineering factory or 
test-room. Meanwhile, in many cases the student is pre- 
paring to take his degree in engineering. I am not one of 
those who consider that degrees in engineering are of 
supreme importance, No practical engineer cares a snap of 
the fingers whether his colleagues or assistants have the 
privilege of putting certain letters after their names or not ; 
all he cares for is what thev know, and, above all, what they 
can do. In manv cases a student with originality of mind 
and practical bent may employ his time much better than 
in preparing to answer some scores of puzzling examination 
questions. As regards the B.Sc. degree in Engineering of 
the University of ‘London, i in common with many others, I 
think there is serious need for reform in the svllabus. The 
University of London svllabus must be modified so as to 
secure that every candidate for the engineering degree 
shall exhibit at least an elementary knowledge of the 
principles of electrical technology, so that he is not placed 
in after hfe in a position of grave disadvantage by reason of 
his inability to follow what is being done in one of the most 
important departments of engineering work. 

I turn next to the consideration of what is, after all, the 
kevstone of the arch, viz., the opportunities which are open 
to the student when he has completed his college education 
of getting a living in engineering as a profession or trade. 
If there is no sufficient opening in this respect, then time 
and monev spent on education for it are an unfruitful 
Investment. 

The first pomt, however, to which I should like to call 
attention is that, owing to causes beyond the control of 
individuals, the various branches of engineering each have 
their fluctuations of prosperity and their times of high and 
low water. Thus in 1882, owing to the completed invention 
of the carbon filament «low lamp by Edison and Swan, an 
immense impetus was given to electrical engineering. 
Schemes for central supply stations were launched, and 
everyone who could lav hands on a fresh pattern of electric 
lamp and dynamo christened it a new system and floated a 
company to exploit it. A great demand for electricians 
arose, and many men in good positions in. the. telegraph 
business forsook their old love and took up with the new 
one of electric lighting, sometimes to their subsequent 
regret. But then came the ebb tide. The first Electric 
Lighting Act frustrated many hopes, and several years had 
to elapse before it could be repealed and electrical engineer- 
ing again became prosperous. This, however, was followed 
bv a flood-tide of active enterprise. Yet again, this very 
activity caused eertain levels of the quarry to be worked 
out, only to be again succeeded by new work in other 
directions. Since electrical engineering has largelv to do 
with public utilities, such as lighting and urban and inter- 
urban traffic, it is much under the control of legislation, 
and in the face of an increasing. tendency for our repre- 
sentatives and legislators in Parliament to believe that they 
can play the part of beneficent fairies and with a wave of 
the wand, or rather of an Act of Parliament, create universal 
prosperity and happiness, there is always the fear that 
hasty or unwise legislation will block up the avenues which 
have been opened for certain work. The ideal for the 
student is, then, to seek to know a little of everything and 
everything of something in connection with engineering. 
With regard to electrical engineering, there are some three 
or four well marked divisions of it, each of which demands 
a special preparation. There 1s, first of all, the department 
of telegraphy, postal, submarine, and wireless. In all three 
there are opportunities now for the technically trained 
electrical engineering student to make a career. The 
engineering department of the General Post Office has 
lately thrown open certain appointments to college trained 
graduates, who are nominated for personal interviews to 
ascertain their fitness, and selected by subsequent examina- 
tion. The department desires to obtain men who will help 
to solve new problems in connection with telegraphy, and 
not merely work along old grooves. Wireless telegraphy 
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also now affords openings to men of good physique and 
education. The Marconi Co. take on young men as improvers 
or probationers, and give them a preliminary testing to 
ascertain their fitness for certain services. Some part of 
this work necessarily involves fitness or liking for a sea- 
faring life. The work, however, has a special fascination, 
and theze are abundant opportunities for anyone with ideas 
to bring himself to the front. 

The next department is that connected with electric 
supply for lighting and traction, In this case it is absolutely 
requisite to have received a practical training in an engi- 
neer's shop. Unless he goes in as a premium apprentice or 
bv interest, it is generally difficult for a beginner to make a 
start. In many stations the chief engineer of a supply 
station is allowed to take on a few men as learners with a 
small premium, and thus give novices an opportunity to 
secure a footing. The work is one requiring considerable 
phvsical endurance from the necessity of night work and 
the exceptional demands in case of breakdown. Success in 
this work is not merely a matter of engineering knowledge. 
but, as far as the higher positions are concerned, requires 
organising and business abilities of more than average 
excellence. The problems which concern the supply station 
engineer are not merely questions of engines and dynamos, 
but intricate questions connected with finance, cost of 
production, mode of charging, ete. The introduction of the 
metallic filament lamp has brought some of these economical 
questions prominently to the front. In looking back on my 
own experience in connection with this class of work, Tam 
impressed with the overwhelming influence of the kind and 
quality of the business management brought to bear on it. 
Concerns which were brought to the verge of ruin by the 
management of one person or set of persons have been 
brought. back to prosperity by a change of management. 
This shows that the difference between success and failure 
in engineering enterprises is not only due to technical 
knowledge, but to the presence or absence of power to obtain 
clear views of the economical side of the subject. Hence the 
Importance in connection with engineering education of 
obtaining an insight into successful business methods, 
because the engineer who fails to grapple successfully with 
the financial or commercial side of his subject fails as much 
as the man who 1s technically deficient. 


There are, however, opportunities of gaining good posi- 
tions in connection with generating stations, and, in any 
case, they ean be made stepping stones to other work. 


The third department of electrical engineering is in con- 
nection with manufacture. The custom of taking t technically 
untrained young men at large premiums into works has 
been to a verv large extent discontinued. The leading 
firms of electrical engineers prefer now to secure men with 
a thoroughly good scientific and technical training, who 
can become more immediately useful, and to whom, there- 
fore, a salary is at once paid. A very large number of our 
vue here have. in past times gone straight from the 
Pender Electrical Laboratories here into salaried positions 
with many of the large electrical firms. 


A fourth department of work for electrical engineering 
students is 1n connection with technical teaching. To be 
able to teach, however, a person must have had practical 
knowledge himself, and there is, therefore, small chance of 
gaining any of the higher positions 1n the technical teaching 
work unless a man has been or is in close contact with the 
actual work of the engineering profession. 


Hence, the necessary adjunct of the college or university 
training is the w orkshop experience. In some cases the two 
are intertwined in what is called the * sandwich system,’ 
the student spending the winter months in college and the 
summer in the shop. The difficulty of applying this in the 
case of London is the great distances which separate 
factories, colleges, and residential districts, and the prac- 
tical impossibility of complying with w orkshop hours unless 
the pupil lives close to the works. A more easily worked 
arrangement is for the student to complete at least two 
vears at the college and then take a year in the works of 
some engineering firm, not necessarily in London, and 
return for a third vear to the college. In this way, m a 
course of four years, he obtains the scientific and technical 
training and some shop experience. In addition to the 
ordinary graduate courses in our Engineering Department 
here, we provide now Post-graduate Courses by Lectures 


and Laboratory work for advanced study and research. 
In conjunction with King’s College, we have arranged to 
subdivide this work, and as regards the Electrical Engineer- 
ing Department, the subjects in which we specialise for 
post graduate work are in telegraphy and radiotelegraphy, 
also electric testing, including photometric work with 
reference to electric illuminants. We afford opportunity 
for advanced research in these matters, in which our 
laboratory equipment is very complete. 

Apart from the teaching courses, our College Engineering 
Society is a valuable means for mutual and self-instruction. 
Every engineering students should join it and profit by 
the visits it conducts to various works. Alse he should join 
in the discussions, and prepare as soon as possible to take 
an active part in its procecdings. It is also a matter of 
importance that he should enter as a student member the 
Institutions of Electrical or Civil Engineers, and regularly 
attend the meetings and learn all that he can from their 
publie discussions. It is extremely desirable that third or 
fourth year students should obtain at least one opportunity 
of paying a visit to engineering works and stations in 
Germany, Switzerland, or France. [t will be a revelation 
to them if they are able to visit, under good auspices, some 
of the large German electric stations or manufacturing 
works, or some of the large hydro-electric power stations 
in Switzerland, because nothing like them can be seen in 
this country. 

In connection with this important matter of employ ment, 
there is no doubt that there is a great opening for further 
organisation. 

The question of employment for the voung would-be 
engineer is, however, absolutely dependent upon, and is 
merely one phase of, the position of the engineering busi- 
ness generally. If the employers cannot get business, they 
cannot afford employment. Hence, by wav of conclusion, 
we may glance for a moment at present and future prospects 
in this business, especially in reference to electrical engineer- 
ing. It is a verv large question into which many factors, 
political, economical, and financial, all enter. There is not 
the slightest doubt that the economical struggle for exist- 
ence between the highly cducated nations of the world is 
bound to become very severe. Across the North Sea we 
have the great German nation of 60 millions highly orga- 
niscd for peace as well as war, as competitors with us now 
in every department of manufacture and industry. Also 
across the Atlantic the 80 millions or more of the Umt:d 
States with their incomparable energy and immense re- 
sources. We have not yet begun to feel the pressure of 
awakened Asiatic activity. but the immemorial repose and 
inertia of the East has been disturbcd by the victorics of 
Japan, and no man can say yet whether the Oce'de ntal or 
the Oriental nations will emerge the victors in а com- 
mercial and manufacturing struggle between them for the 
trade of the world. The one thing that is certain is that 
our only chance is to advance by every mcans both pure 
scientific research and its industrial applications. 

There is no better instance of the conquering power of 
man over Nature than the remarkable industry growing 
up in Norway and in Germany in connection with the 
artificial production of fertiliser from atmospheric nitrogen, 
all of which would have been impossible without the 
labours of the electrical engineer. You are all well aware 
that the cereals and food vegetables, especially wheat, 
cannot be continually grown unl:ss the soil is fertilised 
bv the addition of materials supplving nitrogen m the 
form in which it can be assimilated bv the plant. The 
natural fertilisers, such as guano and Chili saltpetre, are 
becoming exhausted. Products such as ammonia sulphate 
from coal distillations cannot be supplied in sufficient 
quantities. Some time ago, Sir William Crookes declarcd 
that unless some method could be found of obtaining the 
necessary nitrogen compounds from atmospheric nitrogen, 
the world might be faced with the prospect of universal 
starvation. 
however, intervencd. 

If air is passed in a certain fashion through an electric 
arc, the intense hcat causes some of the free nitrogen to 
combine with the oxygen and form nitrous oxide, and «n 
partly cooling the gases and passing them through water 
towers, a dilute solution of nitric acid is obtained from 
which nitrate of lime can be prepared. Two such processes 


are at work, devised by the Birkeland-Eyde Co., and another 
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The electrical cngineer and chemist have, 
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by the engineers and chemists of the Badische Aniline 


fabrik in Germany. The two concerns have recently joined 
forces and are erecting a joint factory near the Rjukan 
Falls in Norway, where a fall of water of 2,820 ft. is avail- 
able, from which power to the extent of 140,000 h.p. will 
shortly be drawn, and, ultimately, 400,000 h.p. for the 
purpose above described. 

Another interesting process, which is the basis of an 
enormous industry at Odda, in Norway, is the production 
of calcium cvananide from atmospheric nitrogen for the 
same purpose. Lime and coke, when heated to a high 
temperature in an electric furnace, combine and. produce 
the familar calcic carbide used for preparing acetylene 
gas. If nitrogen is passed over this compound at a high 
temperature, it combines and forms Ca € №, a compound 
of great use as a fertiliser. The nitrogen required is 
obtained by hquifving air and allowing nitrogen to evapo- 
rate. At Odda, 23,000 h. p.are drawn from the river Tvase, 
and utilised for the mechanical and thermal processes 
required. It will thus be seen that abundant water power 
is a necessary condition, but this cannot be utilised without 
the intervention of the electrical engineer. Tf, however, 
we look around, we see other immense sources of energy 
not vet touched. В 

Consider, for instance, these few facts. The experiments 
of Langley and others on the solar constant show that. when 
the sun shines in a clear sky, vertically down on the earth. 
its rays of light and heat expend against everv acre of 
surface the equivalent of 7,000 h.p.t If we take 2 Ibs. of 
coal burnt as the engine and boiler equivalent per h.p., this 
means that tropical sunlight gives to every square mile the 
equivalent of nearly 4,000 tons of coal per hour, or, sav. 
roughly, 25,000 tons рег day. Anvthing in the wav of 
energy we can extract from waterfalls or even coal-mines 
sinks into insignificance when compared with the power 
wasted bv the sun's rays on desert places. Although it may 
seem somewhat ironical to talk about wasted sunshine, 
seeing how little of it we have enjoved during the past 
summer, nevertheless the questions arise—Can we capture 
any of this wasted energy, and, if so, how are we to transmit 
it to places where it can be utilised ? To transmit it elec- 
trically by conductors is not practicable over extremely 
long distances. But why not wirelessly ? This energy is 
conveyed from the sun m 83 minutes without wires. We 
have learnt to transmit small amounts of power for tele- 
graphic purposes without wires ; may we not find out how 
to transmit large amounts ? The first practical application 
of.the electric current was to transmit small currents with 
wires. Later on, we learnt how to create and transmit large 
currents with wires. We can now transmit small power by 
el-ctromagnetic waves—why should we not discover how 
to transmit large amounts of power in this manner ? 

Tesla suggested at one time that if we could set the 
natural el etrie charge of the earth oscillating we might 
pick up that energy anywhere just as if we were to set the 
water in a swimming bath in oscillation, we could put a 
float on the water anywhere and use its periodic rise and 
fall to drive some small machinery and so tap off the energy 
of the oscillating water. On the other hand, it may be 
possible to employ solar radiation for preparing quickly 
some form of combustible. All the coal we burn is the result 
of the decomposition of carbonic dioxide by the solar rays. 
The oxygen in our atmosphere is the chemical equivalent 
of the coal in the terrestrial strata. It may be possible to 
accelerate some process of this kind or perform it artificially. 
The more effective utilisation of peat and imperfect or lower 
forms of carbonaceous matter 1s a problem that has not yet 
been fully solved. 

Again, there is the tremendous energy locked up in 
atoms themselves which we have not as yet done more than 
realise. It is now seen to be highly probable that an atom 
of matter is a complex structure which has a large store of 
potential energy locked up in it. In some, if not in. all, 
cases there is a spontaneous tendency for the atom to break 
up into simpler structures with less intrinsic total energy 


t According to Scheiner, the heat. received from the aun af the earth’s 
surface would, When falling normally on 1 square centimetre of surface, impart 
to it about 3°75 gramme calories of heat. The heat falling on 1 square foot is 
equal to 145 pound-Fahrenheit units of heat. The mechanical equivalent of 
this last unit ii about. 779 foot-Ibs.. Hence, the heat received from the sun 
per square toot of the earth's surtace, when rays fall normally, is the equivalent 
ef 19,892 foot-lhs per min., or nearly d of a horsepower, or 3 h.p. per square 
yard, or 145207 h.p. per acre. Taking hall this as an average value, we have 

ne figure in the text. 
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just as dynamite or cordite are substances of which the 
complex molecules rearrange themselves when it is given 
a certain shcck, into forms having less total potential 
energy. Hence there is a liberation of energy from the 
disrupting molecule which can be utilised. It is clear from 
all data that if we can find means of breaking down atoms 
in suflicient quantities, we shall have a source of power 
vastly exceeding any now available. We may then be able 
to make explosion engines worked by this means, which in 
bulk or weight per h.p. are much smaller than any now 
used. As it is, the astonishing advances made in aviation 
lately will certainly create a demand for further improve- 
ments in the internal combustion engine as regards size and 
weight per h.p., and it now remains to find a combustible 
or working substance which has less bulk and weight 
per h.p. hour stored than the petrol at present 
used. 


Inventions which will solve some of these great problems 
may, however, lie in the far future, and await the coming 
of some master mind. Nevertheless, there is abundant 
work for intellects of lesser degree, and especially in con- 
nection with problems of every-day life, such, for instance, 
as follows :— | 


There is a vast field for invention still open in connection 
with domestic electric heating, including cooking, not yet 
by eny means exhausted. The combustion of raw coal in 
house grates and kitchen ranges, with all the consequent 
demand for domestic labour, which is every year becoming 
more and more difficult to obtain, renders the problem of 
heat production in our houses a matter of the greatest 
importance. This is not only a question of decreascd cost 
of supply of electric energy, but of decrease in the cost of 
and improved durability and efficiency in the heat producing 
apparatus, electric radiator, oven, or kettle. | Domestic 
electric lighting has now become a matter of absolute and 
universal necessity, but the d: mand for an economical and 
improved domestic hcating is equally large, and though gas 
comes to our aid at present, the whole of the difficulties are 
not, indeed very few of them are, solved by the use of a 
combustible which requires oxygen to be supplied, and, 
therefore, cannot be entirely enclosed, or wastes heat, and 
which vitiates the air. 


Next, there is the improvement necessary in our urban 
_ traffic. No one can believe that the present dust-raising, 
noisy, malodorous and complicated petrol engine driven 
vehicle is destined to be the last word on mechanical 
traction. In spite of all previous failures, the electric motor 
vchicle is the proper solution of the problem. Ra:lless 
electric traction has bcgun again to occupy attention. 


If, however, we can find means of transmitting energy in 
large amounts through the ether economically without 
conductive connection, even only for a few inches, we may 
be able to transmit the power from a buricd electric main 
to а moving vehicle without either overhead trolley, conduit 
contact plough, or even surface contact studs, and so make 
each vehicle absorb its driving energy (paid for by meter) 
from underground supply mains. 


These suggestions might be indefinitely increascd, but I 
shall not pursue them. Sufficient is it to say that in the 
engineering profession a young man with ideas and 
originality has great opportunities of doing work which will 
obtain speedy recognition and reward. But the condition 
is that he must do something new and useful. That, 
however, involves in every case much persevering work 
and immense patience in overcoming difficulties. It has 
been wittily said that any fool can invent, but it takes a 
clever man to work out the details, but it is the details 
that really matter. Hence the importance of acquiring not 
merely information, but the power to make the best use of 
our originating faculties. 


If the qualities of character that are necessary for 
successful work in adult life are not acquired in youth, they 
never will be. But the foundations of character are laid in 
habits acquircd by repetition. Although genius is something 
more than an infinite capacity for taking pains, experience 
Shows that it is useless without that capacity, and the 
guiding rule of all who have done useful work is, therefore, 


that ancient maxim: *“ Whatsocver thy hand findeth to 


do, do it with all thv might." 


BRITISH STANDARD SPECIFICATION FOR 
AMMETERS AND VOLTMETERS. 


The Specification for Ammeters and Voltmeters (No. 49), 
lately issued by the Engineering Standards Committee, 
should be of great service to both the user and the maker 
alike. 

The user can sée at a glance the degree of accuracy he 
may expect for the class of instrument he requires, and 
the maker, if the Specification is as widely adopted as we 
hope it may be, will be saved an immense amount of 
needless trouble in tendering, and also be able to standardise 
his detail work, which should tend to cheapen prcduction. 


The Committee commenced the consideration of this 
subject in October, 1907, and issued a list of questions to 
the makers of instruments in order that they might have 
reliable data upon which to base their discussions. The 
results of these preliminary enquiries, we are informed, 
were most satisfactory, and the makers one and all evinced 
a strong desire for standardisation, and, moreover, by the 
unanimity of their replies, showed the Committee at an 
early stage that their work would be certain of the cordial 
support of the makers themselves. 

In the Specification, instruments are classified as sub- 
standards, first-grade and second-grade instruments, accord- 
ing to their accuracy. The second-grade instrument, 
although of not a very high order of accuracy, should be 
useful in workshops and similar places where accuracy 
is not of vital importance. The Committee make certain 
definite recommendations for the construction of instru- 
ments which comply with the British Standard. Some 
useful recommendations are made with reference to scales, 
although no particular sizes for the figures are mentioned. 
Certain Standard scale readings for ammeters and volt- 
meters have been adopted, and we understand that these 
lists have been very carefully selected, the Committee 
keeping in view the ordinary requirements of the user 
and the cheapening of production by reduction of the 
numbers which have to be kept in stock. The lists repre- 
sent the present demands of the industry according to the 
makers’ catalogues, but, of course, if the demand anses 
for other maximum readings,” the fact that it is open 
to revision gives a ready means of bringing the specifica- 
tion absolutely up to the needs of the industry. The drop 
in pressure on the shunt has been standardised in order 
to obtain interchangibility and, we note, is different to 
the German Standard. The transformation ratio of a 
potential transformer has been fixed as well as the current 
in the secondary circuit of a series transformer. The 
Committee explain in the preface that they have not gone 
further into the questions affecting instrument transformers, 
as they intend dealing in a separate report with standards 
for instrument transformers, resistances and separate 
shunts. The question of accuracy has necessitated a great 
deal of investigation and prolonged discussion on account 
ot the inherent differences in the various types of instru- 
ments as well as of the degree of accuracy attainable 
under practical working conditions. The difficulty of ex- 
pressing in a simple manner the permissible limits of error 
when these had been decided upon, gave the Committee 
a considerable amount of preliminary work before a useful 
result was attained, and we are assured that the figures 
for the accuracy are based on actual “ test- records,” 
kindly supplied for the use of the members. 

The definitions which precede the Specification proper 
should prove of great use towards the avoidance of mis- 
understanding due to the user and seller not attaching the 
same meaning to the term employed. No definition is 
given for Dead-beat,” but the preface explains the 
reason which is due to the possibility of an instrument 
being made dead-beat by weakening the control, and so 
involving inaccuracy due to friction. Electrical instruments 
are now so generally used by the engineering industry, that 
this specification should find a very extended field of 
usefulness. The price of the specification is 2s. €d. post 
free, and it may be procured from any bookseller, or direct 
from the offices of the Committee, 28, Victoria-street, 
Westminster. It is published for the Committee by Messrs. 
Crosby, Lockwood & Son, 7, Stationers’ Hall Court, Ludgate 
Hill, E.C., and 121a, Victoria-street, S.W. 
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RAILLESS TROLLEY. 


Bv an arrangement with the Railless Electric Traction 
Co.. Ltd., of 56, Moorgate-street, London, E.C., the Metro- 
politan Electric Tramways, Ltd.. are testing the railless 
electric traction (trackless trolley) svstem from their 
depot at Hendon. In this system, the car is of the deckless 
motor 'bus type, with twin pole carrying a trolley-head 
fitted with pairs of wheels for contact with the overhead 
trolley wires. The car has a metal chasis, with four rubber- 
tyred wheels. No tracks are used, and the pcle having a 
mean leneth of 16 ft. 6 inches, the base and trolley head 
being suitably jointed, the car has a free range of some 
17 ft. on each side of the centre of the roadway, and can 
curve in and out of the traffic, or round any obstacle. In 
fact, it has almost the freedom of a motor 'bus, with the 
advantage of deriving its energy from overhead wires, and 
consequently requiring a less heavy frame and motor 
than the independent bus. and, of cours», benefiting from 
the use of cheaper power. It is somewhat of a pity that 
the demonstrations have been made with a car of a heavier 
build, and carrying heavier motor, than was needed; 
thus the full advantage of the system was not made patent 
to all the interested visitors. The experimental car has 
seating accommodation for 24 passengers, and a dead 
weight of close upon 6 tons. The chasis was designed and 
built by Messrs. James & Brown, Ltd., of Hammersmith, 
and is an excellent piece of work. The two motors of 25 
h.p. each are of the standard British Thomson-Houston 
traction pattern, are fixed to the frame, placed with 
their axles parallel to the length of the car, on either side 
of the countershaft, driven through universal joints and 
b2vel gear, Reynolds’ silent chains connecting the counter 
shafts with the rear or driving wheels. A standard B.T.-H. 
pattern controller is used, fitting bencath the driver's 
seat, and is operated by means of a lever and a notched 
quadrant. A leakage indicator, and both foot and hand 
brakes controlling countershafts and driving wheels com- 
pletes this part of the equipment. Either two or three 
overhead wires are used, one being negative or earthed. 
The trollzy base is of peculiar design, it is pivoted to swing 
round, and besides the usual raising springs, has another 
set of springs working in a horizontal plane, so that adjust- 
ment is perfect. The rigid pole is in duplicate, and supports 
a head having thre pairs of under-running trolley wheels, 
one pair being in contact with each wire. "These wheels 
are pressed upwards by coiled springs and are so pivoted 
as to have an axial movement. Owing to this combination 
of twin pivoted pole with springs at head and base, perfect 
smooth running is secured, adjustment taking place auto- 
matically in the event of any inequalities being met with. 

It is to b» noted that the rubber tyres cause the car to 
be insulated from the roadway. To obviate the metal 
f-amework of the car b:coming charged with cl»ctricity, 
the motor circuit is carefully insulated, and this has been 
found ample. However, the Railless Electric Traction Co. 
have taken additional precautions. When three overhead 
wires are used, the two outer ones are positive and the 
centre one negative, and in that case the metal framework 
is brought into contact by m»ans of one pair of trolley 
wheels, this negative, or earthed wire, being several inches 
higher than the positive wires. When three wires are 
obj:cted to, only two may be used, in that case one being 
positive and the other negative,and placed 7 in. apart. Here 
the metal framework is not connected direc ly to the trclley 
wheels, but the connection is brought to the middle of a 
single-pole doubl:-throw switch, thus enabling contact to 
be effected at will with either pair of trolley whecls. А 
polarised relav is provided, one coil being energised by the 
trolley circuit and the other by a small storage battery, 
and this acts as a safetv indicator. The relay remains 
inoperative so long as the single-pole switch is in a position 
to connect the framework of the car with the pair of wheels 
in contact with the negative wire, but should the polarity 
of the trolley wires become rev.rsed, the relay at once 
brings into action an electric hooter, wuich continues to 
operate until the framewo-k is brought into connection 
with the negative wire. This device 1s also provided with 
a second hooter which warns the driver should a break- 
down occur in the motor circuit. The perfect working of 
this was shown at the Hendon demonstration, for when 
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the loops at the end of the experimentalline were reached, 
and the car turned round, the reversal of polarity was at 
once notified by the hooter. 

The rotating trolley head is provided with a socket and 
plug attachment which enables a conversion to be made, 
80 that the car may run along an ordinary tramway route, 
the return circuit being obtained by means of а pair ot 
slippers suspended from the rear of the car and fitting in 
the groove of the rails. Even in this case the car still 
retains a considerable amount of freedom, so it can run 
on either side of the track. 

The trackless trolley svstem has had considerable vogue 
and success on the Continent, and there is no reason why 
it should not meet with support on this side of the Channel. 
Certainly the experimental line that has been put up by 
the Railless Trolley Traction Co., and is being worked by 
the Metropolitan Tramways has every appearance ot being 
thoroughly practical. Owing to the lowness of capital cost, 
of running expenses, and the avoidance of most of the 
highway maintenance problems, the system should prcve 
most useful under many and varying conditions. 


INCOME TAX ASSESSMENT. 

At the mstance of certain municipalities and municipal 
associations, the Board of Inland Revenue has agreed to 
a scheme for determining the allowances for wear and 
tear in respect of tramways and light railways, gas, water, 
and electricity undertakings. We append the instructions 
sent to the Surveyors of Taxes :— 

TRAMWAYS. 
Permanent Way.—Allowance for Maintenance to Cover 
Depreciation.—Life. 

1. The life of the permanent way is to be taken as 
12, 14, or 16 years, according to the traffic thereon. The 
classification is to be based on the average car mileage 
per mile of track per annum of the financial year preceding 
the year of assessment, namely : — | 

(1) Not exceeding 50,000 car miles per mile of track 
— 16 years. | 

(2) Over 50,000 and not exceeding 75,000 car miles 

er mile of track—-14 years. 

(3) Over 75,000 and not exceeding 125,000 car miles 
per mile of track—12 years. 

(4) Over 125,000 car miles per mile of track—sp:cial 
consideration. 

2. Where there are special circumstances, such as 
exe»ptional gradients and the compulsory use of wood- 
paving, etc., tending to show that the car mileage does 
not fairly represent the wear and tear of the track, each 
such case is entitled to special consideration. 

Cost of Renewals. 

3. The cost of renewals, including setts or other paving, 
but excluding concrete foundations, should be taken at 
£4,400 per mile of single track until the general renewal 
of the track takes place. 

Basis of Computation of Depreciation Allowance. 

4. No allowance should be made in computing the 
assessable profits in respect of any expenditare on repairs 
or maintenance of the permanent way, but the allowance 
for depreciation should be computed at such a sum per 
annum as will in the aggregate over the determined life 
of the permanent way be equal to the cost of renewal as 
above fixed plus the estimated repairs for that pericd :— 


Cost of renewal per mile as above £4,400 
Add for example :— E | 

Estimated cost of repairs at £100 per 
mile per annum, for an undertaking 

with a life of 16 years £1,600 

£6,000 

Amount to be allowed per annum in lieu | 

£375 


of depreciation, I-16 l 
5. The amount to be added in respect of ordinary 
rcpairs should be determined by taking the actual average 
expenditure as shown in the accounts of the undertaking 
for the last three years, or such period less than three vears 
as the undertaking has been in existence. 
6. Repairs under this head should be understocd to 
include renewals of special track work at junctions and 
cross-ov rs, which occur at frequent intervals. 
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Periodical Ad justinent. 

T. Inasmuch as the expenditure on repairs is expected 
to increase as the track begins to wear, in which case the 
figure to be adopted under this head, which is to be based 
on past experience, will be unsatisfactory, the amount. of 
such estimate should come up for revision at the end of 
every five years, and an adjustment should be made by 
increasing or diminishing the allowance as the circum- 
stances require, having regard to th? basis of calculation 
outlined above. 

8. A strict account should be kept by the Corporation 
and th» survevor of th» annual allowances, and of the 
actual expenditure on repairs and renewals; and at the 
end of 10 or 15 years (I. e., the second or third revision), 
or at such time as th» general renewal of the track shall 
have taken place, th» amount to be annually allowed 
should be reconsidered and increased or diminished for 
succeeding vears as the ascertained facts shall show to be 
necessary, provided that under no circums‘ances shall the 
allowances for previous years be re-opened. 

9. All expenditure on extensions and improvements 
should be excluded from the working expenses for income 
tax purposes; and the necessary additional allowance for 
depreciation on th» lines suggested above (5e. mileage) 
should be at once allowed on such expenditure and added 
to the sum already allowable. 

10. Th» allowance of £4,400 tor renewal of permanent 
wav mentioned above is intended to apply to th» overhzad 
trolley system. Special arrangements should be made, 
on the lines of the foregoing, in the case of th: conduit, 
surface contact, or other system. The number of such 
cases is very small. As the circumstances vary very con- 
siderably in each case, the amount to be allowed for re- 
newals should in th? first instance be arrived at by arrange- 
ment with the Chief Inspector of Taxes. 

Cables. 

11. In addition to repairs, depreciation should be 
allowed at the rate of 395 per annum on th? written down 
value. 
; Overhead Equipment—i.e., Trolley Wires and 

Connections. 
12: No depreciation should be allowed ; all expenditure 
on maintenance and renewals should be charged as working 
expenses, as and when incurred. 


Cars and other Rolling Stock. ` 

13. Subject to the ensuing clause expenditure оп 
maintenance and renewals should be treated as working 
expenses, and allowed in lieu of depreciation. 

14. Depreciation, however, should be allowed in lieu of 
renewals where the circumstances justify such an allowance, 
provided that a strict account is kept of all renewals, and 
that if such renewals are charged to revenue account, 
they shall be shown separately in such account and added 
back in computing th? assessable profits. 

15. Th> allowance in such case should be 7% per annum 
on th» written down value. 

.16. In any case the annual expenditure on repairs is to 
be allowed as a deduction in computing the assessable 
profits. 
| General Plant and Machinery. 

17. All other plant and machinery, including standards, 
brackets, and workshop tools, but excluding loose imple- 
ments, office furniture, and small articles which require 
frequent renewal, should be bulked tegether and deprecia- 
tion allowed thereon at the rate of 094, per annum on the 
written down value, in addition to th» cost of repairs. 

Clauses 18 to 20 refer to gas and water undertakings. 

Erec TRIC LIGHTING UNDERTAKINGS. 
Calles. 

21. In addition to repairs, allowance for depreciation 
may be granted at the rate of 395 per annum on the written- 
down value. 

О Plant and Machinery. 

22. On all other plant, exclusive of loose tools, meters, 
and office furniture, depreciation may be allowed at the 

rate of 50% per annum on the written-down value, in 
addition to the cost of repairs. 


| Conduits. 

23. No allowance should be made for done iation ; 
but annual expenditure on repairs and renewals may be 
allowed as working expenses, as and when incurred. 
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Meters, Tove Tools, and Office Furniture. 
24. No allowance should be made for depreciation ; but 
annual expenditure on repairs and renewals may be allowed 
ач working expenses, as and when incurred. 


GENERAL. 


In all cases where depreciation allowances are 
granted, 4 strict account should be kept ot the annual 
expenditure on renewals (and repairs in the case of tram- 
wav tracks), including replacements due to obsolescence, 
and of the amounts allowed for depreciation and obso- 
lescence, whether under this arrangement, or under any 
arrangement made prior hereto, and a readjustment should 
be made for the future, if necessarv, at end of every five 
years, as detailed under Tramways (Permanent Way), 
subject, however, to the special provisions applicable to 
Tramwavs (Permanent Way). 

26. Where depreciation allowances other than those for 
the permanent way of tramways are granted, renewals 
should be carefully distinguished, and, if charged against 
revenue, thev should be notified to the Surveyor, in order 
that they may be added back 1 in arriving at the income-tax 
liability. 

27. Written-down value " means original prime cost, 
plus subsequent additions, less all allowances actually - 
granted by the Revenue in respect of wear and tear. 

28. These proposals are to take effect for the vear 
1908-9, and for years preceding in cases where claims of 
depreciation are at the present time awaiting settlement. 

29. The computations necessary for any future adjust- 
ment should be duly made, agreed and recorded cach vear, 
whether the accounts for the particular year under review 
show апу assessable mcome-tax liability or not. 

30. Where, in anv cases, allowances for depreciation 
have been made which are now to be discontinued, and 
they have not been exhausted by renewals already effected, 
the amount of such unexhausted allowances should be 
determined. bv agreement between the Surveyor and the 
Corporation or Company, and deducted from the expendi- 
ture on tuture renewals as and when they are effected. 

31. All cases of dispute should be referred to the Board 
through the Chief Inspector cf Taxes. 


COMMENT ON THE SCHEME. 


The Secretary of the Machinery Users” Association writes 
to our contemporary, the editor of The Machinery User 
pointing out that this scheme disregards the provisions of 
the Taxing Acts and the decisions of th» Courts as to the 
principle to be adopted in conceding the allowance for 
depreciation under the Act of 1878. He says that it is to 
the interest of the Treasury to induce users of machinery 
or plant, to defer th» claims which they are legally entitled 
to make each year under the Act of 1878 for wear and tear, 
until such time as they may have renewed that mac hinery 
or plant; but in arrangements of this character it is often 
lost sight of by the taxpayers that the authorities are in 
effect importing a condition which is not contained in the 
Act, namelv, that before the allowance is granted the 
* machinery and plant“ shall have been renewed. Many 
machines and tools last 20 or 30 vears before thev are 
renewed, but in cach year during that period their value 
is being reducéd by ** wear and tear," and this exhaustion 
of value is charged against the profits in one form or 
another as part of their cost of production; but by 
deferring the allowance under the Act they are paying tax 
on profits that have not been earned and giving the Crown 
the use of the money so paid for an indefinite period. In 


2n 


fact, it may be for ever, because, as the case of the London 


County Council т. Edwards (Surveyor of Taxes) shows 
th» taxpayer has no legal right to anything more than the 
loss by wear and tear during the year of assessment. It 
may also be that the machinery user falls upon bad times, 
and has ho assessable profits in the years when he 
makes his renewals. Further than this, the matter may 
be altogether lost sight of when the renewal is made, and 
no claim can be made for its allowance, and great difficulty 
may also arise after the lapse of so many vears in proving 
that thore has been a renewal, the cost of which has not 
been allowed previously. These are questions which 
experience shows often arise, and it is known that the tax 
is thus paid upon large sums which in effect are not 
profits.“ Th» only thing абла made certain by the 
proposed Arrangement is that the Crown will get the tax, 
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but it will remain uncertain that the taxpayer will ever 
get it back again. | 
The recent appeal of the London County Council arose 
out of the refusal of the Income-Tax Commissioners to 
allow the cost of certain replacements of plant rendered 
necessary by the conversion of their tramways under- 
taking from horse to electric traction. In the course of 
his judgment, Mr. Justice Channell made the following 
observations :— | 
© what was done was that as regards the tram- 
ways, which were altered so as to be worked by electric 
power, nothing was spent for renewals, inasmuch as a 
different thing was substituted for the former tram- 
ways," | 
and it is common experience that scientific progress is 
constantly evolving similar changes in the character of 
plant used in other industrial enterprises ; and be these 
changes either greater or less in degree than was the case 
with the Council's tramways, the principle laid down was 
that in order that a claim for “ renewals" may wholly 
succeed, the plant installed by way of relpacement must 
conform in every respect with that which it replaces, and 
where this is not the case the allowance of the claim will 
be still further dependent upon the goodwill of the Board, 
and this is hardly a satisfactory substitute for the rights 
which are conferred upon the taxpayer by the Act of 1878. 
The further observations of Mr. Justice Channell are also 
instructive: There was no security that the parties 
would agree to continue the practice," but ‘ the difficulty 
of using the practice actually adopted arose from the 
diffieulty in ceasing to use it at any particular time. The 
London Countv Council might have objected to the usual 
practice of calculating the depreciation [by the way of 
conceding the cost of renewals] when before the Com- 
missioners, on the ground that it was not applicable under 
the altered circumstances. If they had done so, the Sur- 
vevor of Taxes could not have objected to the estimate 
being made under the statute." He, therefore, thinks that 
authorities and companies should carefully consider their 
position before accepting the proposition of the Inland 
Revenue Department. 


COST OF DEFERRED MAINTENANCE. 


The following article, reprinted from the Electrical 
Review and Western Electrician, Chicago, deserves careful 
perusal, as having a direct be&ring on the new instructions 
issued by the Inland Revenue Board to the Income Tax 
Surveyors, and some of the dangers attaching thereto, 
touched upon in our leader columns. M | 

Our contempory says that in the administration of 
‘industrial plants the problem of economical maintenance 
is a matter of constant engineering interest. If operating 
conditions remained stationary after the establishment of 
a plant, it would be a comparatively simple task to fore- 
cast the amount of money which each year’s service legiti- 
mately requires for keeping the equipment in efficient 
condition; but with the tendency toward expansion of 
output and the changes in methods of production which 
appear in most installations from time to time, the standards 
by which maintenance may be judged are continually 
varying, when the disbursements far one period are com- 
pared with those for another. This means that unless 
general: conditions, as well as analyses of the expenditures 
on the unit basis, are taken into account, the plant is 
liable on the one hand to suffer from spasmodic appro- 
priations for improving its equipment efficiency, and on 
the other from unwise changes in its design or unjustified 
departures from previous practice when extensions become 
necessary. | 

The fundamental requirements of adequate maintenance 
are not complex, for they are simply included in the exercise 
of that prudent foresight known in the vernacular as the 
* stitch in time," which reduces waste in the field of 
machinery operation in the same manner as in other fields 
where wear and tear are higher. The same causes always 
produce the same results. Unfortunately, with complicated 
systems of apparatus manipulated by even more intricate 
personalities, it is extremely difficult to sift the causes of 
wear and tear to the bottom, and to reduce ‘to figures 
which are worth anything, the service performance which 


brings about a definite amount of wear on a machine or 
geoup of appliances of known characteristics. In the 
dif£cul*v of the problem lies its fascination, however; and 
every engineer who analvses the performance of his equip- 
ment in a scientific way helps to lighten the dark and 
unexplored areas of puzzling experience with equipment 
failures and excessive expenditures for rehabilitation. The 
difficulty is that in so many cases the data collected are 
not sufficiently complete to enable accurate judgments to 
be passed. The number of factors neglected or approxi- 
mated is too great. | 


Four years’ maintenance costs taken from the unusually 
complete records of a central station of the engine-driven 
type illustrate the need of full data before one can criticise 
the administration of à plant from the financial point of 
view. The station capacity at the beginning of the four 
years was 450 kw., and in the second year it became 1,250 
kw. through the addition of another generator. No further 
increase was made. The energy generated increased from 
about 930,000 kw.-hours to 1,400,000 kw.-hours. In the 
first year the cost of station buliding, steam and electrical 
equipment. maintenance per kw.-hour was 0-20 cent; in 
the second year it was 0-11 cent; in the third, 0-26 cent; 
and in the fourth, 0:16 cent. A tenth of a cent is not a 
very large affair in itself, but when applied to over a 
million-and-a-third kw.-hours in a year it amounts to over 
a hundred dollars a month. Before an analysis can be made 
of even so considerable a variation as this in the repair 
account of any particular sub-division of the station 
apparatus, one must know not only what were the larger 
items of expense which produced the variations in unit- 
repair cost, but the extent of service whieh was imposed 
upon different units in the station, the approximate outputs 
of each, number and extent of severe overloads, character 
of the preceding repairs, magnitude of fluctuations in the 
load curve, occurrence of temporarv adjustments, and the 
number and nature of any noteworthy failures. It would 
be a great help in the future administration of such plants if 
the unusual occurrences could be recorded more fully by the 
engineers in charge of the stations, either in the regular 
log of the daily runs, or ina special emergency book having 
pages of sufficient size to permit the insertion of all the 
data which would form the principal support of a thorough 
report of the situation in each instance. It is not enough 
from the standpoint of high-class maintenance analysis to 
state that a certain increase in the steam-plant repairs for 
a given month was due to the replacement of a cylinder 
head on No. 2 engine. Something of the history of the 
engine before the change became necessary should be 
available to the man who has to study the prospective 
expenditures of the plant in the light of its past records. 
It is true that, except in very rare instances, it 1s too much 
to expect the average operating employé to put down the 
full and accurate particulars desirable in connection with 
equipment failures or pending replacements, but this matter 
can be handled profitably by the engineering staff if the 
right questions are opportunely considered in conference 
with the operating force. 

It seems to some managers as though refined studies of 
equipment maintenance were worth little in their effect 
upon expenses, but experience has shown, notably in the 
electric-railway field, that the more carefully defects are 
analvsed, the fewer occur, provided that the res:lts are 
exhibited before the division heads in charge of the detailed 
work in the car service. In one notable instance the com- 
pany has cut down the failures of its cars on the streets by 
nearly 200% a year through a tabulation of the defects 
each month and a study of them in the presence and with 
the co-operation of its carhouse foremen and division 
superintendents. There is still need on this system, however, 
of getting to the bottom of obscure troubles which occur, 
for onlv by such a course can costly interruptions be 
minimised. Reduced failures mean decreased shop ex- 
penses and a lower rate of depreciation, but service relia- 
bility is worth more as a rule than saving 1n repair costs. 


The relation of service reliability to maintenance, and 
particularly to deferred repairs, neglected through pressure 
of trafhe or shortage of tunds, is at present extremely 
indefinite, but none the less direct and inescapable. When 
the campaign for economical operation reaches its height 
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in any company it is an easy matter to cut down the 
repairs from those desirable under the most prosperous 
conditions to the fewest which will keep the system in 
motion. The shrinkage in repair bills which such a policy 
often produces is gratifying in its eflect upon net earnings, 
but there are few policies so hazardous as that of cutting 
down the necessary routine repairs. Not only are subse- 
quent expenditures for maintenance relatively heavier, 
but the danger of accidents is increased, the life of the 
equipment is shortened, the saleability of the plant dim- 
inished, and the economy of production often seriously 
impaired. Anxiety to declare early dividends and to 
maintain a well-established dividend rate should never 
be permitted to result in the neglect of equipment through 
deferred maintenance. In the long run the cost of deferred 
maintenance will prove to be greater than that of normal 
and regular repairs, faced squarely as they become due in 
the exigencies of operation. 


THE MAJORANA SYSTEM OF WIRELESS 
TELEPHONY.* 


By H. J. REIFF. 


This new system of wave telephony is of great interest 
and practical value. Hence a description of it will be of 
interest to our readers. 

The transmitting apparatus includes a generator of 
almost undamped oscillations, but Majorana combines it 
in certain cases with the Poulsen apparatus for com- 
pletely undamped vibrations. The special feature, how- 
ever, is a hydro-electric microphone connected with the 
mast wire, and supplies sounds corresponding with the 
undamped oscillations. The apparatus is represented dia- 
grammatically in Figs. 1 and 2. The coil S, together with 
the condenser C and the self-induction L, produces the 
waves. A is the air wire coupled inductively with the 
coil T. E is the earth, and th» microphone M is between 
it and T. The microphone is a bcll hydraulic telephone. 
The water S falls through the opening O on to a pointed 
wire P fixed vertically under O (Fig. 2). P is surrounded 
by an insulating ring I, itself surrounded by a broader 
ring R. The continuous current of a telephone is con- 
nectcd with both R and P. When the water to which, 
conductivity is imparted by means of a little sulphuric 
acid, falls over the sharp end of P and the ring R, it 
establishes a circuit for the telephone current above- 
mentioned. If the flow of water is made intermittent, the 


Fig. 1. 


telephone circuit is correspondingly made and broken. 
Now, this intermittency is produced by certain sound 
waves falling on the stream of water and breaking it up 
into drops. Th» waves are sent to O through th» funnel T 
and th» membrane M. | 

The novelty in Majorana's arrangement is that, in using 
this well-known form of microphone, the defects of it in 
reproducing the human voice are got rid of. This is done 


Fic. 2. 


*Trausjated from Der Elekt otechniker. 


(Fig. 3) by connecting the water supply pipe Z by means 
of a rubber connector G with the pipe À ending in the fine 
jet (O in Fig. 2), from which the water finally issues. A 
is made with much thinner material than Z, and this, 
togethar with th» flexibility of A enables the delicate 
variations of th» human voice to be transmitted to the 
telephone almost intact. 

Another advantage of th» Majorana system is that it 
can utilise currents of greater voltag:, as well as of greater 
amperage, than has hitherto been possible without loss of 
sensibility or exactitude of reproduction. With high volt- 
ages, the distance between P and R can be increased 
within reasonable limits, and the apparatus is equally 
suitable for high amperages, because the water conducting 
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the current is constantly renewed, so that there is a con- 
tinued cooling of the whole apparatus. Here we have 
the secret of the power of the Majorana arrangement to 
telephone over great distances. 


As regards the receiver, Majorana resorted first to a 
Marconi electro-magnetic detector, but found it deficient 
in the reprcduction of the human voice. He finally 
resorted to a thermo-electric scheme shown in Fig. 4. 
A is the antenna, T un adjustable self-induction, and E 
our planet. The coil L is under the induction influence 
of T, and with the condenser C makes the cscillation 
circuit. Parallel with the condenser there is a smaller 
one K, and the thermo-electric contract P. This con- 
sists of a plate of iron pyrites, which can be pressed upon 
by a platinum screw. A difference of potential is caused 
between the two by the heating caused by the passage of 
the electric waves, and hence a current passes through 
the telephone. Majorana has also made use of Deforest's 
receiver, the so-called audion. This is represented in 


A 


FIG. 5. ö 
Fig. 5. А is the antenna, I the earthed self- induction of 


the receiving circuit. The audion consists of the ex- 
hausted glass globe G, containing a carbon light filament 
F, which is ignited by the battery В!; G also contains a 
wire netting R, filling nearly the whcle diameter of the 
globe. Opposite to it, and also inside G, is the metal 
plate C. The negative pole of F communicates with R 
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through a condenser K and the coil J. 


pass through R on to C. If waves reach the antenna, 


the coupling of the two coils causes a difference of potential 
between R and F, and all the electrons emitted frem F 


are stopped by R, so that electrical communication between 


F and C is suspended, and the current in the telephone 
In this receiving apparatus the transmission of 
acoustic vibrations is effected by altering the difference of 


ceases. 


potential between R and F, whereby th» number of elec- 
trons passing from F to C is also changed in th^ same 
proportion as the intensity of the waves, t.e., in corre- 
spondence with th? acoustic vibrations from the dender of 
the waves. | 

By using this arrangement, under th» patronage of the 
Italian Navy, Majorana has succeeded in teleph^ning 
without wires over a distance of 260 miles. It is a very 
important point that this result was obtained between 
Rome and the ccast of Sicily, and in a district where 
there are numerous wireless telegraphy stations established, 
so thit there was every possible chance of interference by 
electrical waves from them. Nevertheless, the tone 
and accent of the speaker were exactly reproduced. This 
is a charactcristic property of wave voice transmission, 
which is effected quite independently cf the acoustic 
vibrations, ‘and is conspicuously absent in the ordinary 
wire telephony. Th^ only part of the apparatus that 
might possibly affect th» recognition of th» voice in the 
Majorana apparatus is the membrane M and the outflow 
jet A. These might, on сссаѕіоп, set up vibrations of 
their own which might streng hon or weaken, or even 
altogether drown the sounds wanted. It is said, however, 
that they are so dimensioned and arranged, that thev 
cannot affect vibrations coming within the compass of 
the human voice. 
ACOUSTIC TUNING IN WIRELESS TELEGRAPHY. 

THE CUNTZ METHOD. 


Among recent patents for selective wireless communica- 
tion is one by Mr. John H. Cuntz, of Hoboken, New Jersey, 
U.S.A., which possesses distinct novelty. In this svstem, 
electrical tuning is replaced by mechanical and acoustic 
syntonisation. 

In describing his method, the inventor points out that 
when the customary transmitting apparatus of a wireless 
telegraph system is set in operation, electro-magnetic 
waves, with frequencies of the order of, say, 1,000,000 per 
second, are propagated. These waves, being started by 
the oscillatory discharge at a spark gap, dccay rapidly, 
so that the number of waves due to a single original im- 
pulse is comparatively small, and the period of activity 
of these waves is only a small fraction of a second. If 
these impulses, instead of being given in a haphazard way, 
are regularly timed at definite intervals, groups of high- 
frequency electro-magnetic waves will be propagated, and 
by means of suitable transmitting apparatus, these wave 
groups may be made to have any convenient pericdicitv, 
or frequency, of a lower order than the electro-magnetic 
wave frequency. For instance, these groups may be given 
the frequency of audible tones, of the order, say, of 100 
or 1,000 per second, each group being compcsed of a 
comparatively few electro-magnetic waves of the order of 
1,000,000 per second. | 

Now, if at the receiving station there be placed a suitable 
acoustic and mechanical receiving apparatus which will 
respond only to wave groups with frequencics of a definite 
р such apparatus will select and receive messages 

om only those transmitting stations which send out wave 
groups of this same frequency, and will not be affected by 
any others. 

One of the methods that Mr. Cuntz has devised for 
carrying this out is illustrated in the accompanying diagram, 
the left-hand side of which shows a transmitting equip- 
ment, and the right-hand side a receiving equipment, each 
containing a number of corresponding selective devices. 
А and В are antennæ grounded, respectively, at Ei and 
Ez. P and S are the primary and secondary of an induction 
coil, the secondary of which is connected across the spark 


The rest of the 
circuit includes the 30 volt battery B and th» telephone T. 

When no message is being received, & weak current, 
nevertheless, passes the telephone, for the incandescent 
filament F is continually emitting clectrons, some of which 


gap O. The primary is connected through a source of 
current H with a number of electro-magnetically actuated 
tuning forks, F., F., F., each having in series with it a 
key, electro-magnetic and mercury cup designated for the 
upper fork by K,, N,, and J,, respectively, and by corres- 
ponding letters for the other forks. 

Connected across the sensitive receiving device L at the 
right side of the diagram is a set of electro-magnets, V,, 
V,, and V,, in series with a source of current V, and actua- 
ting a set of tuning forks, F.“, F,’, F.“, corresponding to 
those of the transmitting apparatus. | 

In operation each tuning fork, when it is actuated by 
its electro-magnet, makes and breaks its circuit by 
mechanical contact with solid contacts or, preferably, by 
means of a small rod or needle point dipping into a mercury 
cup. Since the forks in the transmitting apparatus are in 
separate parallel circuits, each one is in vibration only 
while signals are actually being sent. The different circuits 
can be operated either separately or simultaneously, 
without interfering with each other. When they operate 
simultaneously, they can send out signals to different 
receiving stations, or they can send a combined signal, 
composed of a number of tones, or a chord, or even a 
combination of sounds which will form articulate speech, 
to one or more receiving stations. 
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In the receiving apparatus the current in the local circuit 
changes every time a wave group strikes the responding 
device. A tuning fork is placed in proximity to the solenoid 
or electro-maguet, so that when the magnetic field of the 
latter is changed at regular intervals corresponding to the 
natural rate of vibration of the tuning fork, the latter 
will begin to vibrate and sound its characteristic note. 
There may be as many tuning forks, of various pitches, 
at a receiving station as is desired, euch being of the same 
pitch as a corresponding tuning fork at a transmitting 
station. Each tuning fork is controlled by an electro- 
magnet or sclenoid, and these electro-magnets may be in 
series with each other, or they may be in parallel. These 
tuning forks can operate singly or simultaneously. When 
they operate simultaneously, they can receive signals from 
different transmitting stations at the same time, or they 
can receive а combined signal, composed of a number of 
tones, or a chord, or even a combination of sounds which 
will form articulate speech, from one or more transmitting 
stations. 

The apparatus and method described are merely typical 
of the general principles of Mr. Cuntz's inventicn. Among 
some of the modifications are the substitution of other 
means for either mechanically or electrically interrupting 
the transmitting circuit and of various devices for re- 
ceiving the Hertzian wave impulses. In all cases, however, 
there is included in both the transmitting and receiving 
circuits а set of corresponding tuning forks or equivalent 
devices for separating out particular wave groups of the 
wireless impulses. There can also be combined with it 
means for graphicallv recording the impulses sent out and 
rcceived. 


BUSINESS EXTENSION. 

We are asked to announce that Messrs. J. & H. Grevener 
have now taken over the business of the Electro-Motor 
and Dynamo £o., of 15, Grav's Inn-road, London. The 
new branch of their business is still being conducted under 
the supervision of the late manager of the Electro-Motor 
and Dynamo Co, ' 
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GOVERNMENT BUY WIRELESS STATIONS. 
POSTMASTER-GENERAL EXPLAINS THE SCHEME. 


Arrangements have been definitely completed with the 
Marconi Co. for the transfer to the Post Office of all their 
coast stations for communication with ships, including all 
plant, machinery, buildings, land and leases, ete., and for 
the surrender of the rights which they enjoy under their 
agreement with the Post Office of August, 1904, for licences 
or facilities in respect. of coast stations intended for such 
communication. The  Postmaster-Genera] made this 
announcement in the House of Commons, and explained 
that, in addition, the Post Office secures the right of using, 
free of royalty, the existing Marconi patents and any future 
patents or improvements, for a term of 14 vears, for the 
followmg purposes: Communication for all purposes 
between stations in the United Kingdom and ships, and 
between stations on the mainland of Great Britain and 
Ireland on the one hand, and outlving islands on the other 
hand, or between anv two outlving islands ; and (except 
for the transmission of public telegrams) between any two 
stations on the mainland ; and on board Post Office cable 
ships. 

Mr. Sydney Buxton added : The inclusive consideration 
to he paid to the company is £15,000. The arrangement 
is in no sense an exclusive one. All the stations will, 
under the International Radio-telegraphic Convention, be 
open for communication equallv to all ships, whatever 
svstem of wireless telegraphy they may carry; and the 
Post Office will be free to use or to experiment with anv 
system of wireless telegraphy at its discretion. All inland 
communication of messages by wireless telegraphy will be 
entirely under the control of the Post Office. The com- 
panv will retain the licence for their long-distance stations 
at Poldhu and Clifden, which are primarily intended for 
shore to shore communication with America. Arrange- 
ments have also been made with Llovd's for the transfer 
to the Post Office of their wireless stations for communica- 
tion with ships and for the surrender of all claims to 
licences for such communication, In return, Lloyd's will 
receive the plant value of their stations, and will have 
transmitted to them (with due regard to the secrecv of 
private telegrams) information received at the Post Office 
stations in regard to the position and movements of ships 
and other maritime intelligence. Lloyd's and the Marconi 
Co. have mutually arranged to cancel an agreement between 
themselves which was made in 1901, and which has proved 
a source of dispute, and, therefore, an obstacle to the 
development of wireless telegraphy. I am satisfied that 
it is to the public interest, both from a commercial and a 
strategical point of view, that the coast stations used for 
communication with ships should be in the hands of the 
Government, and should be worked as part and parcel of 
the general telegraphic system of the country. I think it 
important also that no private monopoly in wircless tele- 
graphy should be allowed to grow up. I trust that the 
new arrangements will result in an even more rapid exten- 
sion of the use of this important invention than has taken 
place in the past. I may add that the negotiations and 
arrangements have been conducted with the knowledge of 
and in consultation with the Admiralty, who consider it 
important that the coast wireless stations should be in the 
hands of the Post Office. 

It may be pointed out that the transfer does not include 
ship-to-ship communication in any way, so that, as there 
are some 250 ships fitted with the Marconi apparatus, the 
company still stands to make considerable money from 
this branch of work, as well as from its operations in 
foreign parts. 


CHICAGO ELECTRICITY DEPARTMENT. 


In the Department of Electricity of the City of Chicago 
there were, according to the latest official returns, 486 
officers and employés, and, in addition to this regular force, 
there were a number cf linemen, carpenters, cable splicers, 
labourers, and teams who work part of their tune on 
electric light cireuit, conduit and lamp-post repairs, the 
balance of their time being employed on construction or 
fire and police circuit repairs. At the same date, the 
close of the fiscal year, the city was operating from its 
municipal stations 9,500 lamps. For 217 of these the 


city rented the current for ten and two-thirds months, the 
transformers, regulators, circuits and lamps being owned 
and operated by the city and the current furnished by the 
Commonwealth Edison Co. until November 21, when the 
lamps were connected with the R. A. Waller plant. The 
citv also rented outright 744 arc lamps from the same 
Company. The average number of lamps owned and 
operated wholly by the city during the year was 8,602. 
The averave number operated with rented current was 193. 
The average number rented outright was 678. The 
average cost of the operation and maintenance of the 
8,602 lamps owned and operated by the city was 845-86 
per lamp per year, including all cash which this depart- 
ment paid out by voucher or pay-roll during the year 1908 
for labour and material of all kinds, superintendence, and 
office charges; but not including interest, depreciation, 
lost taxes, water rates, rent of office used by the city 
electrician in the city hall, rental of poles belonging to 
other companies and used by the city for wires and lamps, 
nor à portion of the cost of other branches of the city 
government, which do more or less work for the electric 
lighting service, such as the Department of Finance and 
the Law Department, which charges should properly be 
included in the cost of the city hghts. The actual cost for 
ten and two-thirds months of each of the 217 arc lamps 
operated with rented current was 874-75, which would 
amount to a total of $84-05 per lamp for the year. The 
contract price of each of the arc lamps rented outright 
from the Company was $90.00 for the first three months 
and 875-00 for the last nine months, making an average 
annual rental of $7875. Mr. William Carroll is the City 
Electrician. 


TEST OF GAS ENGINES USING PRODUCER GAS. 


In reference to our note on development by power gas, 
appearing on page 406 of our issue for September 24, it 
may be pointed out that few tests of large gas engines 
using producer gas have been made, and, therefore, the 
following figures relating to such a test will prove of value. 
Messrs. Butterfield & Swire, of Hong Kong, recently 
equipped a large shipbuilding yard and engineering works 
at that port, and the motive power used is obtained from 
gas engines using producer gas. Two engines drive 750 kw 
direct-current generators, and other two, 375 kw. genera- 
tors. The larger engines are of the twin tandem type, and 
the smaller of the single tandem type. All the engines 
are, therefore, fitted with the same sized cylinders, thus 
reducing the amount of necessary spare gear, etc. The 
gas prcducers are designed to gasify South Chinese bitu- 
minous coal and supply gas to various furnaces as well 
as to the engines. The gas supplied to the engines passes 
through a rotary meter, and this enabled consumption 
tests to be made. 

These tests were carricd out in November and December, 
1908, and were entirely satisfactory. One large and one 
small engine were tested, and as the results were under 
the guarantees the other two engines were not tested in 
detail. 

The gas had an average heat contents of 140 B.T.U.'s 
per cubic foot, and the actual consumption of the two 
engines are given in the following table :— 

Larger Engine. 


Gas per b.h.p. B. T. U.'s per b. h. p. 

Load. per hour. per hour. 
1,079 beh. p. 66-7 cubic ft. 9,330 

815 722 do. 10,100 

559 80.3 do. 11,240 

Smaller Engine. | 

544 .. 643 do. 9,000 

430 721 do. 10,100 

289 795 do 11,140 


The output of the engines was measured electrically, and 
the b.h.p. obtained from the guaranteed efficiencies of the 
generators. 

The engines are of the Cockerill type, made by Messrs. 
Richardsons, Westgarth & Co., Ltd. The generators were 
made by Messrs. Dick, Kerr & Co., Ltd., and the gas 
producers by Messrs. The Power-Gas Corporation, Ltd. 

The whole plant has now been working nearly 12 months, 


and has given satisfaction. 


THE ELECTRICAL ENGINEER, OCTOBER 58, 1909. 497 
THE CONTENTS. 
ELECTRICAL ENGINEER PAGE PAGE 
* | Notes "T . 485 | Electrical Advance at 
Electrical Inventions and Buenos Ayres 506 
лл the Training of the Elec- Electrical Communie ation 
Т tric; И Engineer 487 in the U.S. A. ©.. 506 
ritish Standard Speciti- Characteristies of Dry 
Published every Friday. cation for Amme ae & Batteries | ii 507 
Voltmeters . 490 | “G B." Tramw: пух 510 
Price Threepence; Post Free, Threepence-Halfpenny. Railless Trolley 491 | Diary of Events . 010 
Income-Tax Assessment 491. Home Office Order Qo 010 
Cost of Deferred Main- Technical Problems, with 
Я tenance : 493 Solutions bv Practical 
Editorial, Advertising, and Publishing Offices: The Majorana System of Men | 511 
Wireless Telephony .. 494 | Tyneside Notes. . 514 
149. FLEET STREET. LONDON. E.C. Acoustic Tuning in Wire. Midland Notes . 515 
, 2 , less Telegraphy .. 495 | American Notes 515 
Government Buy Wireless Companies! Meetings and 
Telephone: No. 9157 Central. Stations gs 496 Reports.. .. O16 
Test of Gas Engines Using Companies Registered . 917 
Producer Gas. 496 | Contracts Open .. 517 
А. В. С. Code, 4th Edition, used. Chicago Electricity. De- Some Contracts ; . 517 
partment 496 | Tenders Accepted .. 517 
m I | Assessing Wear and Tear 497 Lighting & General Notes 518 
I Correspondence 498 | Traction Notes .. 518 
Copper Wire Stand: ardisa- Educational .. 319 
| А поп 499 | Personal .. "s 
COPYRIGHT. All rights of reproduction are reserved by | Peebles Poly phase Induc- New Catalogues Dx ea O20 
the Proprietors. tion Motors .. 501 | Schifer Method of 
Hall System of Dual Igni- Resuscitation .. .. 520 
| : | tion 501 | Patents 521 
Municipal Central-Station Engineers and Tramway Managers New Type of 7 Inter me- The German Electrical In- 
531 | 1 _ diate " Switch... 502 dustry .. . 522 
are invited to send advance notes of new work being under Smoke Troubles at Elce- Companies! Stoc k & Share 
taken by them, and of success[ul results obtained from the tric Station .. . 503 List, x4. eee xu ты bes 


undertakings under their charge. 


‘Secretaries and Managers of Companies are asked to furnish - 
Notices of Meetings, Issues of New Shares, Installations, 
Contracts, and any information connected with Electrical 
Engineering which may be interesting to our readers. 


Inventors are informed that any account of their inventions 
submitted to us will receive our best consideration. 


Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 
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ASSESSING WEAR AND TEAR. 


Instructions of a most important and far-reaching 
character relating to the assessment, for income-tax 
purposes, of electric undertakings and tramways 
have been issued by the Board of Inland Revenue 
to the Surveyors of Taxes. It is a document which 
requires very careful consideration, for it opens up 
many debatable questions. To begin with, as the 
Secretary of the Machinery Users’ Association points 
out, the instructions disregard the provisions of the 
Taxing Acts, more particularly as regards allowances 
for depreciation conceded by the Act of 1878, and 
the decisions of the Courts thereon. That this may 
be of considerable moment the experience of the 
London County Council in their dispute with the 
Income-tax Commissioners over the question of 
allowances to be made for the loss involved in the 
conversion of their tramways from horse to electric 
traction exemplifies. There is no real guarantee 
that the deferred allowances as regards renewals 
can be claimed by the taxpayer. However, granting 
that in practice such allowances are made, many 
things may occur to prevent the taxpayer reaping 
the full benefit. Circumstances may arise either to 
hasten or to defer renewals, and such renewals may 
be partial, so that complication of accounts ensues, 
and then it becomes extremely difficult for the tax- 
payer to present a claim that would meet with the 
Surveyors’ or the Commissioners’ approval. Or 
large amounts on expenditure which ought to be 
taken into consideration may be actually over- 
looked. In any case, a deplorable system of esti- 
mating profit and loss is introduced, for the instruc- 
tions encourage, if they do not practically enforce, 
the deferring of proper allowances for depreciation 
of plant and tools. No depreciation allowance is to 
be made on overhead equipment (trolley wires and 
connections), on conduits, or on tools, meters and 
office furniture. In such cases allowances are only 
to be made for repairs and renewals. This is 
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certainly introducing a totally wrong principle in book 
keeping. Machines and tools, as the Secretary of 
the Machinery Users'Association justly observes, mav 
last 20 or 30 vears before they are cast aside, but 
they depreciate in value year by year, and it is bad 
for the undertakings that such depreciation should 
not be recognised. It tends to produce a false 
impression when the balance-sheet is prepared ; 
and in this particular instance, gives the Income 
Tax Commissioners an unfair advantage, for profits 
are reckoned year by year on a wrong basis, and 
even supposing that ultimate adjustment 15 reached, 
it nevertheless remains true that in intervening 


years the Commissioners have been receiving more 


than their due, to the prejudice of the undertaking. 
This yearly over-payment may make an appreciable 
difference in the position of an undertaking, all the 
more dangerous as this very drain may beget care- 
lessness and over-confidence. In these days of rapid 
progress, the whole problem of allowances for 
depreciation grows in importance. The same un- 
satisfactory tendency to postponement, with unfair 
pressure on the taxpayer, is shown in the suggestion 
that the estimated allowance for depreciation on 
the permanent way of tramways and other equip- 
ment should be brought up for revision every five 
years, so that a fresh estimate should be made. 
Five years is too long, all the more glaringly so 
because the Commissioners expressly state that no 
claims for over-payments will be allowed. Now, it 
is a commonplace among engineers that some 
improvement may be suddenly introduced which 
will increase revenue and gross profits, but at the 
expense of tools and equipment, which either 
become obsolete or are subjected to abnormal wear 
and tear as the result of such improvement and 
greater usage. In such cases the deferred renewal 
allowances, and the quinquennial revisions would 
tell against enterprise, for the net profit of these 
improvements might easily be absorbed by the 
over-paid income tax. The electrical industrv is in 
a state of transitancv and can ill afford such handi- 
caps. Apart from the direct loss—and, as we have 
said, the London County Council's experience proves 
that this may be considerable—the principle is 
wrong. Altogether we have little to be thankful for 
in this latest effort of the Inland Revenue Board, 
which should be looked at with the gravest sus- 
picion. 


CORRESPONDENCE. 


“One man's word is no man's word, 
Justice needs that both be heard.” 


TO CORRESPONDENTS. 
All communications intended for the Editor should b: addressed 
. ** THE EDITOR, 149, Fleet Street, London, E. C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week’s issue of the Journal. 


APPRENTICESHIP. 


Sir, —Will you allow me through your columns to call 
attention to the valuable work which is being done by the 
National Institution of Apprenticeship, 39, York Place, 
Baker-street,in apprenticing boys and girls to trades in which 
skill is required, and to appeal to the public for contribu- 
tions to enable the Council to continue to carry on and 
extend that important national work. Its value cannot 
be easily over-estimated, especially as it tends to diminish 
the number of the unemployed, who are nearly all un- 
skilled. The institution is philanthropic and unsectarian, 


and is under the patronage of Her Roval Highness the 
Princess Christian and His Grace the Duke of Devonshire, 
and is administered by a council and several committees. 

The Council's report for 1908 shows that the Institution 
has great experience and exercises a careful discrimination 
in the selection of trades and in the general management. 
The effective manner in which the arrangements for 
apprenticeships are conducted, and the excellent results 
achieved, were demonstrated at the largely attended 
meeting recently held at the Mansion House, at which I 
presided, when about 500 apprentices under the charge 
of the Institution were present, and 172 of them received 
prizes and certificates, which were distributed bv Lord 
Aveburv. 

The Institution has indentured over 630 apprentices to 
good masters carrving on skilled trades, and those appren- 
ticeships are supervised by the Council. 

The number of bovs and girls applying to be apprenticed 
is continually increasing, and now exceeds 60 per week, 
and at the present time a large number of boys who have 
served satisfactorily their probation are compelled to wait 
till the money is forthcoming to pay the premiums. For 
such purpose it is estimated that a sum of £13,000 will 
be required during the next 12 months, and the audited 
accounts show that the funds are now practically ex- 
hausted. 

F shall be pleased to receive contributions on behalf of 
this excellent. Institution, or thev may be sent to the 
treasurer, the Right Hon. Lord Aveburv, at 17, Lombard- 
street, London, E.C., or to the hon. sec., Mr. J. S. Ballin, 
5, Clarence-terrace, Regent’s Park, N.W. I am sir, 

Yours, ete.. 
G. Wyarr TRUscorr, 
i Lord Mavor. 
Mansion House, Sept. 30, 1909. 


LIGHTNING CONDUCTORS. 


Sir,— The statement in a note on “ Lightning Conduc- 
tors,” in your issue of the Ist inst., to the effect that sharp 
bends in conductors increase liability to side-flash, has 
been made so often that many electricians are beginning 
to think it true, but there is no authority for it. 

In his work on “ Lightning Conductors ” (Whittaker), 
page 50, Sir Oliver Lodge says: We have seen that a 
conductor is more efficient in carrying off a discharge and 
preventing side-flash, in proportion as its self-induction is 
lessened. But no conductor is able to prevent 
side-flash altogether, unless it is zig-zagged to and fro. 
so as to have practically no self-induction ; in that case 
the side-spark is nearly stopped." On pages 47, 289 and 
339 of the same book he describes, in detail, experiments 
showing the side-flash reducing effect of zig-zagged con- 
ductors. 

Apart from financial considerations, there are reasons 
why it would not be advisable to adopt this as a better 
method than running a conductor in a more or less direct 
line. But that a conductor, zig-gagged backwards and 
forwards, and therefore having about as many abrupt 
bends and changes of direction as could well be crowded 
into the space, does decrease liability to side-flash is an 
indisputable fact. And what is a “ neat bend in a copper 
tape " round a ledge, coping or cornice but a part of the 
zig-zag? It is true that the layers of tape above and 
below the ledge are too far removed from one another to 
have an appreciable anti-self-induction effect, but what 
little there is should be rather to the good in this respect 
than otherwise. I know of no theoretical considerations, 
experimental proofs, or observed effects in conductors 
struck by lightning that uphold the opposite view. 

An engineer connected with the U.S. Navy Department 
recently carried out experiments with a model of a chimney 
shaft fitted with conductors having various kinds of 
abrupt bends in order to see how far such bends tended 
to increase side-flash, and found no increase. Apparently, 
he did not carry his experiments a step further and note 
whether they decreased it, or I think the result would 
have surprised him still more. 

Yours faithfully, 
ALFRED HANDS, F. R. Met. S. 
91, Leadenhall Street, London, E. C., 
October 5, 1909. 


THE ELECTRICAL ENGIN 


QUESTION NO. 1.200. 


Sir, —I was much interested bv the above question, and 
have carefully read through the answers contributed ; 
that by " Multum,” in your issue of September 24 par- 
ticularly engaging mv attention. 

Being somewhat of a practical man myself, however, I 
am faced with a difficulty in the scheme proposed, and 
would be happy if “ Multum " could help me to overcome 
if. 

You will note that the fast and loose pullevs are to be 
mounted on the main shaft, and the pump pulley to be 
double width, with the fork operating on the advancing 
side of the belt. Assuming the pump to be at rest, I cannot 
quite see which is the advancing side mentioned. 

I note later that “ A greater force is then available to 
push the stationary belt on the moving pulley,” and have 
no doubt this will be fully required. | 

Yours faithfully, 
“ Parvo.” 


October 4, 1909. 


COPPER WIRE STANDARDISATION. 


The Wire Committee of the American Society for Testing 
Materials has prepared the following standard specifications 
for hard-drawn copper wire, including round wire, grooved 
trolley wire and cable or standard wire. We are able to 
give the text of the specifications as presented and the 
explanatory notes of the committee, with the exception 
of grooved trolley wire specifications : 

PROPOSED STANDARD SPECIFICATIONS FOR HARD-DRAWN 
COPPER WIRE. 


1. The material shall be copper of such quality and 
purity that, when drawn hard, it shall have the properties 
and characteristics herein required. 

2. These specifications cover hard-drawn round wire, 
grooved trolley wire and hard-drawn cable or strand, as 
hereinafter described. 

3. The wire, in all shapes, must be free from all sur- 
face imperfections not consistent with the best commercial 
practice. 

4. (a) Package sizes for round wire and for cable shall 
be agreed upon in the placing of individual orders ; standard 
packages of grooved trolley wire shall be shipments upon 
reels holding about 2,500 Ibs. each. 

(6) The wire shall be protected against damage in ordi- 
nary handling and shipping. 

5. For the purpose of caleulating weights, cross-sections, 
etc., the specific gravity of copper shall be taken as 8-90. 

6. All testing and inspection shall be made at the place 
of manufacture. The manufacturer shall afford the-in- 
spector representing the purchaser all reasonable facilities 
to enable him to satisfy himself that the material conforms 
to the requirements of these specifications. 

Hanp-DRAwN Косчо WIRE. 

7. (a) Size shall be expressed as the diameter of the 
wire in decimal fractions of an inch, using not more than 
three places of decimals ; i. e., in mils. | 

(b) Wire is expected to be accurate in diameter; per- 
missible variations from nominal diameter shall be : 

For wire 0-100 in. in diameter and larger, 195 over or 
under. 

For wire less than 0:100 in diameter, 1 niil over or under. 

(c) Each coil is to be gauged at three places, one near 
each end, and one approximately at the middle; the coil 
may be rejected if, two points being within the accepted 
limits, the third point is off gauge more than 295 in the case 
of wire 0-064 in. in diameter and larger, or more than 30% 
in the case of wire less than 0:064 in. in diameter. 

8. The wire shall be so drawn that its tensile strength 
and elongation shall be at least equal to the values stated 
in the following table. Tensile tests shall be made upon 
fair samples, and the elongation shall be determined as the 
permanent increase 1n length, due to the breaking of the 
wire in tension, measured between bench marks placed 
upon the wire originally 10 in. apart. The fracture shall 
be between the bench marks, and not closer than 1 in. to 
either mark. If upon testing a sample from any coil of 
wire, the results are found to be below the values stated in 
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the requirements shall be those of the 
included in the table. 
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the table, tests upon two additional samples shall be made, 
and the average of the three tests shall determine acceptance 
or rejection of the coil. Ed 


| Tensile'' Elongation 
Diameter. Area, circular strength, in 10 in. 
inches mils 4 Ibs. per sg. in. per cent. 
0:460 211.600 49.000 2-7 
0-365 133,200 53.000 29.4 
0-325 105,600 51,500 2.3 
0-289 85,590 56.000 9-1 
0-258 66,560 57,500 2) 
0-229 52.440 58,500 1-9 
0-204 11,620 59,500 1-8 
0-182 33.120 60,504) pu 
0-162 260,240 61,500 1:6 
0-144 20,740 62.500 1:5 
0-128 16,380 63,400 1-4 
0-114 12,996 64.200 1:3 
0-102 10.404 64.800 1:2 
0-09] 8,98] 65,400 1-1 
0-081 6,561 65,700 1-0 
0-072 5.184 66,000 0-9 
0:064 4.096 66,200 0-9 
0-057 3,249 66, 100 0-8 
0-051 2.601 66.600 0-8 
0-045 2.025 66,800 0-7 
0:040 1,600 67,000 0:7 


For wire whose nominal diameter is between listed sizes, 
next larger size 


9. Electric conductivity shall be determined upon fair 
resistance Measurements at a temperature of 
The wire shall not exceed the following 


P 


20° C. (68° F.). 


limits : 


For diameters 0-460 in. to 0-325 in., 900-77 Ib. per mile- 


ohin at 20° C. 
For diameters 0-324 in. to 0-040 in., 910-15 Ib. per mile- 


ohm at 20? C. 
Hakp-Drawn CoPPER WIRE CABLE OR STRAND. 
14. For the purposes of these specifications, standard cable 


shall be that made up of hard-drawn wire laid concentri- 


cally about a hard-drawn wire centre. Cable laid up about 
a hemp centre or about a soft wire core is to be subject to 
special specifications to be agreed upon in individual cases. 

15. The wire entering into the construction of stranded 
cable shall, before stranding, meet all the requirements of 
round wire, hereinbefore stated. 

16. The tensile strength of standard cable shall be at 
least 9095 of the total strength required of the wires form- 
ing the cable. 

17. Brazes, made in accordance with the best commercial 
practice, will be permitted in wire entering into cable; but 
no two brazes in wire in the cable may be closer together 
than 50 ft. 

18. The pitch of standard cable shall be not less than 12, 
nor more than 16, diameters of the cable. The cable shall 
be laid left-handed or right-handed, as shall be agreed upon 
in the placing of individual orders. 


EXPLANATORY NOTES ON PROPOSED SPECIFICATIONS FOR 
HARD-DRAWN CoPPER WIRE. 


5. The specific gravity of copper has been commonly 
accepted as 8-9, and this value is retained in the proposed 
specifications. The maximum variation from this figure in 
a large number of samples of wire has not been sufficient 
to lead one to anticipate any serious error from its use as 
a flat value in calculations. 

7. (a) The use of arbitrary gauge numbers to express 
dimensions cannot be too strongly condemned. There are 
many such gauges in existence, and confusion is to be 
expected unless the particular gauge to be used is specified. 
Many of the gauges have their dimensions stated in absurd 
figures, such as 0:090712 in., when it is not especially easy 
to measure dimensions in the fourth decimal placed by 
workshop tools. Definite diameters in measureable units 
are evidently preferable. 

8. Many other physical tests than those provided in these 
specifications are included in existing specifications. The 
reasons for the omission of some of the more common are 
given as follows :— ATE | 

Twist Tests.—The wire is sometimes required to permit 
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twisting through a stated number of revolutions before 
breaking. The results are so easily influenced by tempera- 
ture, speed of rotation, method of gripping, and other 
variables not easily defined or controlled, that the test is 
at least of doubtful value. It is the opinion of the com- 
mittee that it is impractical to so define the conditions of 
the test that a twist can be made definite and reliable; 
hence there 1s no warrant for its Inclusion in specifications. 

Wrap Tests.—Wire is sometimes required to permit tight 
wrapping about a wire of its own diameter, unwrapping 
and agam rewrapping. It is obvious that the making of a 
test of this kind with wire that is already hard-drawn is 
exceedingly difficult. Every one who has tried to break off 
a piece of tough wire bv bending it back and forth between 
the fingers knows how hard it is to confine the bend to one 
place, because of the hardening action of the previous bends. 
Hard wire which has been wrapped around a wire of small 
diameter is hardened still more, and it 1s almost impossible 
to straighten the wire, let alone recoil it in the opposite 
direction. In the opinion of the committee, it is inadvisable 
to include a test which at best is so indefinite as a wrap 
test. Furthermore, it is the opinion of the committee that 
wire which will meet the physical tests included in the 
proposed specifications will meet any properly made twist 
or wrap test that would reasonably be required. 


Elastic Limit.—During the tension test on wire there is 
seldom to be observed any definite drop of the beam or 
increase in the rate of elongation, corresponding to the 
yield point commonly observed in testing steel. The only 
way in which the elastic limit of hard wire may be deter- 
mined is by the actual plotting of the elastic curve from 
extensometer readings. Even such tests are difficult of 
interpretation, because the wire when available for tests is 
usually curved, due to its having been put up in a coil. 
There are little sets observable before the true elastic limit 
has been reached, owing to the fact that one side of the 
wire, having been stretched in coiling, is really a little 
harder than the other side, and the pull is, therefore, not 
even. Considering the difficulty of making the test and the 
uncertainty of the results obtained, it is the opinion of 
the committee that it would be inadvisable to include an 
elastic-limit test in the proposed specifications. It is 
evident that if the designing engineer requires a knowledge 
of the location of the elastic limit for purposes of caleula- 
tion in designing, such data can be obtained by special 
tests on representative sizes of wire, which will fix the 
relation of the elastic limit to the ultimate strength for 
all wire which is properly made. 

Elongation.-—Elongation tests on wire are required in 
different specifications to be measured in leugths varving 
from 8 to 60 in. The elongation has variously been 
measured as the permanent increase in the length of the 
wire, measured between bench marks placed on the wire 
before fracture; as the elongation measured between the 
jaws of the testing machine, which are adjusted to grip 
the wire with a certain definite free length, and їп various 
other ways. Perhaps the most commonly used length is 
10 in., and it is a good length, because measurements may 
be immediately transposed into percentages without 
laborious calculation. Measurement of elongation in any 
other way than as the permanent increase in length bet ween 
bench marks, in the manner customary in the measurement 
of steel elongation of specimens, is open to criticism. If 
measurements are made between the jaws of the testing 
machine there 1s included a certain amount of elongation 
which has taken place within the jaws, because the wire, 
in stretching, will have been reduced in diameter and, 
therefore, have stretched to a greater or less extent within 
the jaws themselves. If the measurement is made between 
bench marks on the wire just prior to breakage, there is 
included in the elongation a certain amount of elastic 
deformation. 

9. Electric conductivity is usually expressed as a per- 
centage on the Matthiesen basis, reference being made to 
determinations of the electrical resistivity of supposedly 
pure copper by Matthiesen about 1865. Since that time 
the methods of refining copper have greatly improved, so 
that to-day it is not uncommon to find copper of over 100% 
conductivity on the Matthiesen basis. Furthermore, what 
the electrical engineer requires is that the wire shall not 
exceed a certain maximum electrical resistance. It seems 


obvious that it is less laborious to express quantities in 
direct definite terms rather than by reference to something 
else which requires interpretation before the results are 
ready for use in calculation. Resistivity is commonly 
expressed in à number of different wavs, all being equiva- 
lent to the resistance of some unit of. eross-seetion, this 
unit being expressed either in linear dimensions or as a 
combination of weight and dimensions. For convenience 
we give a table of equivalents of the values for electrical 
resistance included in the proposed specifications. The 
values are equivalent respectively to 97% and 96% con- 
ductivity on the Matthiesen basis :—- 
900-77 lb. per mile-ohm. is equal to: 

0:15716 ohms. per meter-gram, 

1:7726 microhms per centimeter-cube, 

(-69789 microhms per inch-cube, 

10:663 ohms. per mil-foot. 

910-15 Ib. per mile-ohm. is equal to: 

0.15941 ohms. per meter-gram, 

1-7911 microhms per centimeter-cube, 

0-720517. microhms per 1nch-cube, 

10-774 ohms. per mil-foot. 

10. It is obvious that the simplest designation of irregular 
shapes of similar outline is by sectional area, and the most 
commonly used unit among electrical engineers is the 
circular mil. Therefore, while the sizes of grooved trolley 
wire regularly used are generally known by B. & S. gauge 
number, corresponding to their sectional area, it has been 
deemed advisable by the committee to list these sizes in 
specifications, by their sectional area expressed in circular 
mils. The three sizes which are most extensively used 
commercially are the only ones listed; a fourth size is 
but little used, and the use is growing less. 

11. The only way in which gauge variations are easily 
determinable in irregular shapes is by recourse to weights 
of standard lengths, and this has been the method adopted 
in the specifications. 

14. So many variations in the construction of cable are 
possible, that it has been deemed inadvisable to complicate 
the specifications by including requirements for any other 
than the one type most commonly used. 

16. Phvsical testing of cable is at best a difficult matter, 
and the measurement of elongation in cable has been 
subjected to a tensile test is uncertain, since it includes 
both the elastic deformation of the cable as a spring, the 
actual elongation of the wires, and perhaps even some 
elastic deformation of the wires as such. It is, therefore, 
thought inadvisable to include a requirement covering an 
elongation test. 

l7. The permitting of brazes in wire entering into the 
construction of copper cable was discussed at considerable 
length, and it is finally the opinion of the committee that, 
provided no two brazes are closer together than 50 ft., the 
cable has fully 90°, of the theoretical strength obtained 
by adding together the required strengths of the constituent 
wires. This is due, in such long lengths, to the frictional 
gripping of the wires in the cable. The construction of 
long lengths of cable without brazes is costly, and it has 
been thought best, therefore, to permit their use, pro- 
vided they are sufficiently widely spaced as not to be 
detrimental to the cable's strength. 


WIRELESS STATIONS IN AUSTRALIA. 

Mail despatches from Australia state that the Postmaster- 
General, Sir John Quick, recently defined the position of 
the Commonwealth Government with regard to wireless 
telegraphv. The Commonwealth, he explained, has by 
statute complete control of “ wireless " in any shape or 
form, and no person can engage in practical or experi- 
mental use of it without a licence from the Federal Govern- 
ment. A recent application for permission to engage in 
unrestricted experiment was referred to the Defence 
department. That department consulted the Admiral in 
charge of the Australian naval station, and he reported 
that it would be most undesirable to allow any “ wireless“ 
station to be erected not under the control of the Common- 
wealth. This view is assented to by the Commonwealth 
authorities, and, while there is no objection to grant a 
licence on any reasonable application, the Government 
intends to retain absolute control of this means of com- 
munication. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Peebles Polyphase 


As the advantages of alternating current for electric | 


power purposes have become more generally recognised, 
there as arisen a large and constantly increasing demand 
for the Peebles Polyphase Induction Motors. Messrs. 
Bruce Peebles & Co., Ltd., Edinburgh, are now manu- 
facturing these admirable machines in all the usual types 
to conform to the Home Office and Fire Insurance Rules, 


and also have a type of motor specially suitable for use in 


textile mills. 

The principle of the induction motor, whether adapted 
for running on two or three-phase circuits, is nearly identical 
with that of the alternating current transformer. 
motor has the usual two elements, the stationary part or 


The | 


* stator " carrying the primary winding, and the revolving ` 


Induction Motors. 


rotor motor has several advantages over other types, 
chief among which is the fact that it will start up against 
a fairly heavy torque, while the rush of current at starting 


| js very small; it is started with a star-mesh switch, no 
7 


auto- transformer starter being necessary. Slip-ring motors 
will start against full load with current only exceeding the 
normal by a small percentage. 

The machines are of the self-contained form, having the 
bearings supported in substantial cast-iron brackets 
bolted to the frame, and so arranged that they can be 
turned through angles of 90° or 180°, thus enabling the 
machines to be fixed to the wall or ceiling, if required. 
The efficiency of the motors is very high, and is, moreover, 
maintained at a high level over a wide range of loads. 


Peebles Standard Protected Type Squirrel-cage Motor. 


‹ 


part or “rotor” carrying the secondary winding. The 
alternating current supplied to the primary winding sets 
up a rotating magnetic field, which induces currents in 
the conductors on the rotor. As a consequence, the rotor 
is caused to rotate at a speed determined by the frequency 
of the supply circuit, and the number of poles, for which 
the stator is wound ; this speed is nearly constant, being 
subject only to a small amount of slip, varying with the 
load. 

The squirrel-cage tvpe has the advantage of simplicity, 
while the price is, at the same time, lower than that of the 
slip-ring motor. Its use is, however, limited by the fact 
that its starting torque is inferior, so that when it is desir- 
able to start up against considerable loads the slip-ring 
type is to be preferred. The automatically short-circuited 


HALL SYSTEM OF DUAL IGNITION. 


We note that the Hall system of dual ignition is being 
adopted by a number of prominent. men in the motoring 
world. The Electric Ignition Co., Ltd., have the patent 
rights of Mr. R. F. Hall's system, which gives two distinct 
and separate sets of permanent ignition, independently of 
each other, either of them capable of permanent duty as 
and when required, and both giving the highest possible 
efficiency. If the coil ignition gives the slightest trouble 
the coil may be returned to the manufacturers without 
interfering with the magneto ignition, whereas in other 
systems, if the coil is returned for overhaul both ignitions 
are disabled. 
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Teleph. 91 & 95 Nat. Teleg. Fosteraco, London." 


— POINTS — 
IN OUR ARC LAMPS. 


m 
I.— Strength. 
2.—Reliability. 
3.—Durability. 


4.—Low Con- 
sumption. 


5.—Cheap to 
run. 


6.— Appearance. 


AN 


G © 
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Transformers. 


Silent—Big Overload 
Capacity— Highly 
Efficient - Good Regulation 


FOSTER ENGINEERING CO. Ld., 


4 WIMBLEDON, S.W. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 
ESTABLISHED 1782. 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


Total Funds exceed - £ 7,300,000 
Claims Paid exceed - £45,000,000 
Chairman: RT. HON. LORD GEORGE HAMILTON, 6.0. S.! 


The Company transacts all the principal classes of Insurance business on 
advantageous terms, including 


FIRE - LIFE - ACCIDENT 


Loss of Profits following tire, Workmen's Compensat on, Fidelity, Guarantee, 
Burglary, also undertakes the duties o1 Executor and lustee. 


ELECTRIC LIGHTING. 


The Company has always encuonraged the development of Kleetr'city, and 
the well-known ‘* Phoenix Fire Office" Rules for Electrical Installations аге 
in use throughout the world. Copies will be supplied free on application to 
the Head Oftice. 


G. H. RYAN, General Manager. 


CANADA'S EXPORTS OF ELECTRICITY AND 
NATURAL GAS. 


The annual report of the gas and electricity inspection branch 
of the Inland Revenue Departmen: at Ottawa, Canada, shows 
that during the last fiscal year the total amount of electricity 
exported by the four companies operating under the electricity 
and fluid exportation act was 359,283,286 kw. hours, as com- 
pared with 135,075,680 kw. hours generated for home consump- 
tion. The Canadian Niagara Power Co. exported 221,927,240 
units, and generated for home consumption 5,405,760 units. 
The Electrical Development Co. exported 4,680,500 units, and 
generated for home consumption 85,515,700 units. The Ontario 
Power Co. exported 131,833,782 units, and the home consump- 
tion was 44,150,580 units. The Maine and New Brunswick 
Power Co. generated for export 841,764 units, and the home 
consumption was 3.940 units. Only one company was licensed 
to export natural gas during the year. The Provincial Natural 
Gas and Fuel Co., of Ontario, exported 387,019,000 cubic feet, 
and its home consumption was 462,707,000 cubic feet. No 
renewal of licenses for the exportation of natural gas are now 
granted. 


NEW TYPE OF *INTERMEDIATE" SWITCH. 


A new and improved type of “ Intermediate " switch is 
being placed on the market by Messrs. A. P. Lundberg & 
Sons, London. It is a notable advance on their well-known 
Pivot Intermediate Switch and should be in big demand 
for controlling lamps in circuit from any number of posi- 
tions in corridors, staircases, bedrooms, etc. As shown in 
the accompanying illustrations, the switch (Fig. 1) is 
designed with double clip contacts, and mica insulation 
has been adopted in the rocking contact-arm (Fig. 2). 
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Fig. 1. Intermediate Switch. 


The screws holding the various members of the rocking 
contact-arm together are all provided with porcelain 
bushes, and the construction is now proof against break- 
down which might otherwise be caused by overheating or 
moisture. 


Fig. 2. Rocking Contact-arm. 


The provisien of double contacts is almost. a necessity 
in this type of switch, as the current is passing through 
the switch in only one of the four possible wavs at a time. 
When current is passing through the switch, it takes one 
of the four paths shown in Fig. 3. 

The path for the current is, therefore, varied, and, as all 
switches in circuit are in series with each other, the песа 
of efficient contact everywhere is an essential requirement. 
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Fig. 3. The Four Paths. 


The improved switch movement adopted has allowed 
an improved method of construction for the rocking 
contact-arm, and such forms the subject matter of two 
new patents recently granted to the firm. The switch 1s 
made for both surface (23 in. base) and flush work (1% in. 
base) It is easily converted, by the omission of 
one of the U-shaped contact-arms, into a Series-Parallel 
switch without an “ off" position, and by the removal of 
two of the U-shaped contact-arms, into a Double Pole 
Switch. The latter type of switch, although not one in 
favour in this country, is à type that has considerable 
adoption on the Continent. The “ Intermediate " Switch, 
without any alteration to the rocking contact-arm, also 
acts as an efficient reversing switch, without an “ off" 
position. 

In these three adaptations, the switch would be pre- 
ferably fitted with porcelain covers, or if of metal, would 
have fibre linings, to avoid risk of short-circuiting, 
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AMMETERS & VOLTMETERS | 
(Type U.C.) | 


These instruments are of the 
moving-iron type, and are spring 
contro!'led. They are unique in 
that the same soale is applicable 
both for А.С. and D.C. olroults, 
the acouracy being unaffeoted 
by variation in wave form or 
frequency. They have a large 
working force, arc dead-beat 
апа are magnetically soreened. 
They arc made in the Round, 
Sector and Edgewise patterns 
of various sizes, 
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Sector Pattern. 


Round Pattern. 


4 in., біп Sin. and 12 in. D'als, 


Full Particulars in Catelogue Sheet 9. 


7 in., 9 iu., 12 in, 15 in. and 18 in. Scales. 
Plain aud Illuminated. 


EVERETT, 890900198 


87, Victoria Street, 
WESTMINSTER, S.W. 


HEENAN 


MANCHESTER & WORCESTER. 


AND co, LTD, 


Collindale Works, 
HENDON, N.W. 


& FROUDE, LTD, 


LONDON OFFICE: 
56, VICTORIA STREET, WESTMINSTER, 8.W. 


WALLTUBE 


Insulators and Battery Jars 
In Stone Ware and Porcelain, 
PRICE, POWELL & CO., 


The Potteries, Bristol. 


WANTED TO PURCHASE 


from Electric Lighting Companies and 
Electrical Engineers. — Dynamos 


Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers 


Surpius Stocks. 
Telegraphic Address: “ Verey, Dover." 


The bulk being for re-use, High Cash Prices can be paid.—A. Vergy & Co., Dover 


ACCIDENTS OF ALE KINDS, 
Sickness, Employers’ Liability, Burglary & Fidelity Guarantee Risks 


INSURED AGAINST BY THE 


RAILWAY PASSENGERS А == Еже ANG OO. 


Capital (fully subscribed), 47,000,000. 
SA, CORNHILE, LONDON. 


CHIEF OFFICE IN CANADA: BAY ST., TORONTO. 


SMOKE TROUBLES AT ELECTRIC STATION. 


At a Local Government Board inquiry at Torquay, the 
Inspector (Mr. A. A. G. Malet) mentioned that the Board had 
received a petition from certain owners and occupiers of property, 
complaining of the nuisance arising from the smoke and vibration 
at the electric lighting station. 

The Town Clerk said the Town Council, to whom the matter 
was reported, referred it to the Electric Light Committee. So 
far as the smoke was concerned, the Committee had endeavoured 
to place their contracts for coal with firms supplying smokeless 
coal or smokeless so far as it was obtainable, whilst the stokers 
had strict injunctions to do their best, in firing up, to prevent 
any possible extra emission of smoke. The Committee had also 
provided £150 for the installation of a smoke preventive ap- 


paratus. The particular installation was not yet decided. As to 


Claims paid, 6 5,600,000. 


A. VIAN, Secretary. 


the vibration, the Council and their officers were quite unaware 
of the cause of this complaint. 

Mr. E. T. Blackler, Chairman of the Electric Light Committee, 
remarked that all admitted the present was not an ideal site 
for the electricity station, but they hoped in four of five years 
to ask the Local Government Board for permission to remove 
it. They were now making a profit of £2,000 a year, and in four 
or five years they would be in a position to pay out of the revenue 
profit the cost of superseded plant. 

The Town Clerk hoped that when the Corporation again 
came before the Local Government Board, at a reasonable time, 
and asked for permission for the removal of the electricity 
station, their appliaction would receive favourable consideration. 

The Inspector replied that he did not see why it should not, 
especially as the financial position was more satisfactory. 


INO"PXOJIXI. 


Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. 


For rates apply to 


the Manager, 149. Fieet Street, London, E.C 
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CONTRACTS. 


(4 REAT WESTERN RAILWA Y. 


The 


Directors of this Company are prepared to receive 


TENDERS for the supply of the undermentioned Stores :-- 
No 1 Group. 

For one year's supply from ist December, 1909, to 30th Novem. 
ber, 1910. 


].- Bricks. 

2 — Lime, Plaster of Paris and 
Cement. 

3.— Stone, Artificial Stone 
Paving, Slates and Drain 


Pipes. 

4. -- Fire Bricks and Fire Clay. 

5. — Glass - Plate and Sheet. 

6.— Lamp Glasses, Globes, 
Tubes, etc. 

7 & 8. — Drysalteries, Emery, 
Soap, ete. 

9. — Acids, Alkalies, ete. 

10. — Oils and Turpentines. 


| 


11. — Colours, Paint, White and 


Red Lead, ete. 
2. — Mineral Oil and Spirit. 
13.— Brooms and Brushes. 
4.— Incandescent (ias 
tings. | 
15.—-Rope and Cordage. 
16. — Leather. 
17.— India Rubber Goods. 
19. — Telegraph Apparatus (In- 
sulators, etc.) 


Fit- 


20.— Electrical Wires and 
Cables. 

21.— Telegraph Tronwork and 
Tools. 


22.— Telegraph Drysalteries. 
23.— Electric Light Carbons. 
25.—Zine, Antimony, Brass‘ 
Copper Rivets, ete. 
26.— Tin Plates. 
27.—' Tin Ware 
Work. 
28.— Wire- Iron and Steel. 
20.— Rivets, Bolts and Nuts. 
30.— Fish Plates, Bolts and 

Nuts for Permanent. Way. 
31.— Nails, Screws, ete. 


and Lamp 


32. — Eaves Gutter, Stack 
Pipes and Fittings. 

33.— Galvanized Goods, 

34.— Sundries. 

35.— Canvas, Felt,  Sacking, 


Cloth, ete. 


Samples and Patterns may be seen at the General Stores, 
Swindon, from Monday, the J1lth October, to Saturday, the 
16th October, at the following hours, on application at the 
Office of the Stores Superintendent, Swindon : — 


. Monday to Friday 
Saturday 


10 a.m. to 
10 a.m. to 12 noon. 


5 p.m. 


Specifications, with Forms of Tender (upon which alone 
Tenders can be received), may be obtained at the Oflice of the 
Stores Superintendent at Swindon. 

Tenders addressed to the undersigned, and marked outside 


** Tenders for Stores," 
the 18th October. 


will be received on or before Monday, 


The Directors do not bind themselves to accept the lowest 


or any Tender. 


Paddington Station, London, 
Ist October, 1909, 


с. K. MILLS, Secretary. 


MANCHESTER 


C! TY OF 
А 


The BATHS AND WASHHOUSES COMMITTEE INVITE 
TENDERS for the WIRING and Complete INSTALLATION 
of ELECTRIC LIGHTING at the Cheetham Baths and Public 
Hall. Drawing and specification may be obtained, on and 
after i Wednesday the Oth instant. at the office of the City 
Architect. Town Hall, upon payment of one guinea, which sum 
will be returned on receipt of а bona-fide tender. All cheques 
or postal orders are to be made payable to the order of * The 
Corporation of Manchester." Sealed tenders; enclosed in the 
official envelope, to be delivered at the above office not later 
than 9 a.m. Tuesday, 12th October. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 

WM. HENRY TALBOT. Town Clerk. 

Town Hall. Manchester, Ist October, 1909. 
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TECHNICAL CLASSES. 


THE SIR JOHN CASS TECHNICAL INSTITUTE, 
JEWRY STREET, ALDGATE, Е.С. 


PRINCIPAL —CHARLES A. KEANE, D.Sc., Pn. U., P. I. C. 


The following courses of EVENING LECTURES and PRACTICAL МОВЕ on 
FUEL 
will be given during the Session 1909-10, 
LIQUID, SOLID & GASEOUS FUEL, 
by J. 8. 8. BRAME, Lecturer on Chemistry at the Royal Naval College, 
Greenwich. 
A course of Lectures, Monday evenings, 8 9 p.m., commencing MUNDAY, 
OCTOBER 18TH. 
FUEL ANALYSIS, 
by C. P. BANNISTER, Assoc. R. S. M., M.I.M.M. 
A course of Laboratory Work. Summer Term, Mondays 7-10 p.m., com- 
mencing MONDAY, APRIL 18TH, 1910. 
TECHNICAL GAS ANALYSIS. 
by CHARLES A. KEANE, D.Sc., Ph.D., F. I. C. 
A course of Laboratory Work. Summer Term, WEDNESDAY, 7-10 p.m., 
commencing WEDNESDAY, APRIL 20TH, 1910. 


The courses of instruction are arranged to meet the requirements of those 
engaged in Chemical and Engineering Works, or who are concerned with the 
use of Fuel as a motive power. ae 

Detailed Syllabus of the Courses may be had upon application. 


[|^ GI NEERING AND TECHNICAL OPTICS. 


NOKTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL, 
LONDON, E.C. 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO- 
CHEMISTRY. 


FULL DAY COURSES in the Theory and Practice of the above Subjects 
will commence on MONDAY, 4th October, 1909. ENTRANCE EXAMINA- 
TION on WEDNESDAY and THURSDAY, 29th and 30th September. TI. ese 
Courses include periods spent in Commercial Worksho s, and extend over four 
years. They also prepare for the degree of B.Ss. in Engineering at the Uni- 
versity of London. Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 


FULL and PART TIME DAY COURSES in all branches of this important 
department of Applied Science given in specially equipped laboratories and 
lecture rooms. 

EVENING TECHNICAL COURSES 
in all branches of Electrical and Mechanical Engineering will commence on 
MONDAY, September 27th, 1909. 

The Laboratories are well equipped for both alternate (single and poly phase) 
and continuous current work, and for all kinds of electrical testing. 

Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.Sc.. 
Principal. 


ä -— — — — 


UNIVERS ITX OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


PRINCIPAL—SIR ISAMBARD OWEN, D.C.L, M.D. 


SESSION OF 1909/10 (COMMENCING SEPTEMBER 27th, 1909). 


DEPARTMENTS of MECHANICAL, MARINI: CIVIL, and ELECTRICAL 
ENGINEERING, NAVAL ARCHITECTURE, MINING, METALLURGY 
AGRICULTURE, and of PURE SCIENCE and LETTERS. 

Full particulara may be obtained on application to 

F. H. PRUEN, M.A., 
Secretary, 
Armatrong College, Newcastle-on-Tyne. 
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Adams Mfg. Co., Ltd., London & Bedford. 


ELEGTRIGAL TRADES EMPLOYMENT REGISTER 


Advertisements under this heading: Twenty-four words, 1s. per insertion; three insertions 2s. 6d. 


EMPLOYMENT WANTED. 


SWITCHBOARD Attendant, junior: five vears with City of London and L. C. ( Generating Station.— Вох A, с/о Tur ELECTRICAL 


ENGINEER, 149, Fleet-street, B.C, 


ELECTRICIAN.—Home or abroad; experience on State Railways in India.— Box B. e/o Turk ELECTRICAL ENGINEER, 149, Fleet- 


street, E.C. 


SALESMAN or Traveller. Advertiser, experienced-in Electrical, Mechanical, Power-house and Sub-Station work, desires post in 
any capacity.— Box C. % THE ELECTRICAL ENGINEER, 149 Fleet-street, Е.С. 


FOREMAN.— Experienced in charge of Bitumen Department; own mixings; refs.— Вох D, c/o THE ELECTRICAL ENGINEER. 


FITTER.—(Englishman), age 27 : experienced 1n repair and construction of Dynamo and Motor parts, Power-board work, Resistances, 
Electric Light fittings, and Railway work. Can speak Spanish and French fluently.— Вох E. c/o THE ELECTRICAL ENGINEER, 


149, Fleet.street, E.C. 


POWER Station Assistant, or Electrician on private estate ; experienced in Water Turbine Installation, Gas, Oil and Petrol Engines, 
and test-room in instrument-makers’ factory. Вох F. c/o THE ELECTRICAL ENGINEER, 149, Fleet.street, Е.С. 


SWITCHGEAR Draughtsman, age 23; thoroughly accustomed to designing Switches, Fuses, Circuit-heaters, ete.—- Вох G. c/o 


Тнк ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ELECTRICAL Engineer.—Fully qualified Engineer, practical experience in all Electrical work; Marine experience as Chief 


Electrical Engineer. 


SITUATIONS VACANT. 


Advertisements under this heading : 
Three words for One Penny; minimum charge, 
Sixpence (prepaid). 


ANTED, PRACTICAL ELECTRICIAN to push sale of 

Speciality. Apply by letter only, stating age, experience, 

and salary required; also if had commercial experience, to 
E. M. Harvey, 3, Morley Road, Lewisham. 


PLANT WANTED AND FOR SALE. 
Advertisements under this heading : 
Twenty-four words, 15. per Insertion; three insertions for 
2s. 6d. ; or each additional line of eight words. 4d. 


AVAST METALS, RUBBER, LAMP TOPS, MERCURY 
PLATINUM, FALSE TEETH, ete.— WASTE AGENCY, 
2, Jackson Road, Holloway. 


OR SALE.—One 165 Kilowatt D. C. Steam Dynamo by Alley 

and McLellen and Lincashire Dynamo Co., in good con- 
dition — Full particulars on application to the — Engineer, Electricity 
Works, Rhy. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by DERBY AND Co., LTD., 44, Clerkenwell 
Road, London, Е.С. N. B.- Platinum Sold. 


Board of Trade certificate. —Address, Box H, THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


PATENTS. 
PEENES CAPITAL REQUIRED. 


M.INsr.E.E. REQUIRES FINANCIAL ASSISTANCE ТО 
START MANUFACTURE OF ENTIRELY NOVEL LINE 
OF SMALL MOTORS; to be made in large quantities like 
cycle parts. Difficulty of winding for 220 and 400 volts overcome. 
Can be placed on market at about half present prices. New types 
of small starters. Resistance units and Magnetos can also be 
made. A financial man with some technical training preferred. 
—Apply to ‘‘Gamma Ено,” c/o THe ELECTRICAL ENGINEER 
Offices, 149, Fleet Street, London, E.C. 


MISCELLANEOUS. 


MEN OUT OF EMPLOYMENT in all branches of the 
AY Electrical Trade should write to Box No. 20, c/o TRE 
ELECTRICAL ENGINEER, 149, Fleet Street, London, E.C. 


GENTS Wanted, Private Christmas Cards; books free: large 
profits. — (‘НІРСНАХЕ, “ Cardex," Darlington. 


DRESSMAKING BY ELECTRICITY. 


The application of electricity for the manufacture of 
clothing is attracting considerable attention. A dress- 
making establishment in Boston, almost entirely operated 
by electricity, has an electric cutter capable of cutting 
out 250 thicknesses of cloth at once, a button-sewing 
machine which puts on 3,000 buttons a day, a buttonhole 
machine making 300 per hour, sleeve sewers, tucking 
machines, and waist and skirt machines making 1.800 to 
3,500 stitches a minute. 
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RELIABLE 


DURABLE 


FERRANTI TRACTION 
METERS. 


ACCURATE 
SIMPLE 


Specialiy designed for heavy vibration and 


98 heavy overloads. 


No Springs Required. | FERR ANTI LTD.,  HOLLINWOOD, Lancs. 
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PUBLISHERS ANNOUNCEMENTS. 


Fifth Edition, entirely re-written. Revised 


and Enlarged. In 2 vols. 218. net. 


THE DYNAMO: 


ITS THEORY, DESIGN, AND MANUFACTURE. 
By С. С. HAWKINS, M. A., V. I. E. E., and F. WALLIS, XI. I. E. E. 
| With 600 Illustrations. 

Contents. - The Magnetic Field and its Lines of Force The 
Maenetic Cireuit and its Lines of Flux- Production of an 
E. M. F. - The Magnetic Pull Self. Induction and Alternating- 
Current Phenomena—Classification of Dynamos Heteropolar 
Alternators- Homopolar Alternators- Open-Coil Armatures- 
: Closed Coil Arinatures-. Magnetic Properties of Iron- Continuous 
Current Armatures— Field Magnets-- The Ampere Turns of the 
Field — Series. Shunt, and Compound Winding- Armature 
Reaction in Continuous-Current Dynamos- Commutation and 
Sparking at the Brushes—The Heating of Dvnamos- Design of 
Continuous-Current Dynamos — Working and Management of 
Continuous-Current Dynamos— Armature Winding of Alterna- 
tors--Armature Reaction in Alternators- Construction of 
Alternator Armatures and Field Magnets-- Alternator Design- 
Working of Alternators in Parallel- Descriptions of Typical 
Dyna mos Index. 


PRINCIPLES OF ELECTRICAL ENGINEERING (Direct Current). 
By JAMES R. Bark, A. M. I. E. E.. Lecturer in Electrical Engineering at 
the Heriot-Watt College, Edinburgh. With 294 illustrations. 10s. net. 


The author develops his subject in such a way as to give instruction 
to his reader. . . The scheme of the work is good, and the selecticn 
of problems is useful to the reader. The use of celcured diagrams in 
the illustrations is also worthy of mention. Engineering. 


ARMATURE CONSTRUCTION. А Practical Handbook for Elec- 
trical Engineers. By H. M. HOBART, M. I. C. E.., M. I. E. E., and A. G. 
ELLIS, A. C. G. I. With 420 Illustrations. 15s. net. 

The Diagrams of Polyphase Windings and Multiplex Continucus- 
Current Windings have been printed in different colours. 


Just Published. 


“The arrangement of the book is admirable, and the illustrati« ns | 


and diagrams are thoroughly well done.“ - Electrical Engineering. 

The authora have covered the whele subject of armature construction 
in а very practical manner, which makes the book a useful guide to those 
who are engaged in this industry." — Engineering. 


TRANSFORMERS FOR SINGLE AND MULTIPHASE CURRENTS. | 


A Treatise on their Theory. Construction and Use, by GISBERT КАРР, 
M.LC.E., M. I. E. E., Professor of Electrical Engineer ng at the University 
of Birmingham. Second Editi n. Entirely Re-written and Enlarged. 
With 219 Illustrations. 10s. 6d. net. 

"The volume is undoubtedly a most valuable treatise. It deals not 
only with questions of pure design, but also with the cost of срегабіс п 
and various other points. — Electrician. 

“ This volume is the most complete and practical Leck we have seen 
on the subject.” — Electrical Engineer. 


STEAM TURBINE ENGINEERING. Ву T. Stevens, A. M. Inst. C. E.. 
A. M. I. E. E.,. and Н. M. HOBART, M. I. C. E., M. I. E. E. 820 pages. Medium 
Rvo. With 516 Illustrations. 218. net. 

" Wil be found very useful to all engineers, because cof the large number 
of good illustrations. acce mpanied by detailed information as to machinery 
and boilers used and results obtained. Engineering News N.Y. 
Catalogue of Books on Electricity, Engineering, ete., Post Free. 
WHITTAKER & CO., 2, White Hart Street, Paternoster Nq., 
London, Е.С. 


ELECTRICAL ADVANCE AT BUENOS AYRES. 


Some interesting figures relating to the «development of 
electric tramways and lighting in the City of Buenos 
Ayres appear in the Statistical Year-Book for 1908,” 
issued by Mr. Alberto B. Martinez, Director-General de Ја 
Estadistica Municipal. The returns show that the electric 
tramways had 738.924 kilometers of line as compared with 
only 18,233 used for horse traction; and carried 254,780,627 


passengers, as against 293,269. In national currency the gross 
receipts of the electric tramways amounted to $25,445,765.43, 
the takings in respect of horse traction being $22,500.00. Deal- 
ing with motor vehicles, there were 3,698 collisions and 1.308 
casualties, and the figures as regards coupled cars were 748 and 
520 respectively. Various systems of public and private light- 
ing were in use in the city. Public lighting by gas cost 
$1,207,316.77, by kerosene $169,164.36, by alcohol $124,652.46, 
and electricity (for Municipal new slaughter-houses. Palermo, 
Flores. and Belgrano) $224,744.56 (828,671 kws.) Private 
lighting by gas in the city созе $7,991,601.46. The mains laid 
by gas, telephone and electric light companies totalled 421.648`11 
metres, and by tramway companies 7.188.20 metres. Electric 
meters to the number of 5,288 were installed, the rents collected 
amounting to $38,735. as compared with $61,223 for 10,159 
gas meters. The German Transatlantic Electric Co., had 
52 lamps of 720 watts at $24.50, 383 of 480 watts at $19.10, 
and 441 of 450 watts at $24.75 per lamp per month respectively. 
The various tramways had 16 c.p. lamps as follows: Buenos 
Ayres and Belgrano, 635; La Capital, 255; Anglo-Argentine, 
105: Buenos Ayres Electric, 475; Grand National, 265; and 
Belgie-Argentine, 125. For the lighting of the port and Ria- 
chuelo, the light was used for 3.949 hours, the average number 
of lamps in use every night being 482. The running expenses 
of the installation amounted to $59,214.86 for 886,594,400 kw. 
hours, the cost including a sum of $6.019.20 for the staff of 
inspectors. The returns furnished by the German Transatlantic 
Electric Co. show that during the year the total electric power 
consumed in kilowatts amounted as follows: Light. 25,966,133 : 
power, 10.707, 670; public lighting, 2,073,444. For traction 
purposes, the various companies used 45,833,257 kws. Up to 
the end of the year there were in use in the municipality 95 
gas engines developing 475 h.p. and 6,329 electric motors 
developing 35,931 h.p. 


ELECTRICAL COMMUNICATION IN THE U.S.A. 


Telephony, young as it is, has completely outstripped tele- 
graphy in the U.S.A. The latest United States Census Bulletin 
records that. of 15.000.000 miles of single wire, 13,000,000 miles 
are used for telephonic communication. Over the wires in 1907 
were sent 368,470,509 messages, of which less than 6,000,000 
were telegrams. In 1880 the telephone companies had only 
about one-ninth the mileage of the telegraph companies. 

In the amount of business done the sum paid in salaries and 
wages, and the capital invested in 1907, the telephone business 
was a little over thrce-and-one-half times as extensive as the 
telegraph industry, and during this vear it furnished employ- 
ment for more than five times as many persons. 

Between 1902 and 1907 there was an addition of 8,098,918 
miles of wire for the use of the telephone systems, as compared 
with an increase of 259,611 in the mileage of owned and leased 
wire for commercial telegraph purposes. The steam railways 
still use the telegraph, as they allege that there is a greater 
liability to mistake if the telephone is used, but the electric 
railways are using the telephone to a larger extent yearly. This 
latest bulletin is the first to give statistics for the commercial 
wireless systems already established. These were operated at 
a loss of about £9.500 in 1907. There were six commercial 
wireless telegraph systems in 1907, operating 122 tower stations 
at most of the large ports of the Atlantic and Pacific, the Gulf 
of Mexico, the Great Lakes, and in Hawaii. They transmitted 
163,617 wircless messages. 
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CHARACTERISTICS OF DRY BATTERIES.“ 
By F. H. LOVERIDGE. 


It is not the purpose of this paper to go into a technical 
description of dry cells, but to give some of their character- 
istics, to indicate what classes of service they are best 
adapted to meet and to point out some of the precautions 
that should be taken to insure the best results m practical 
working.. So far as the user is concerned a dry cell might 
be termed an “ original package,” sealed up tight, and 
must be accepted tor better or worse, as received from the 
manufacturer. The user of drv cells cannot hope to improve 
or replenish them, though schemes of this nature are con- 
tinually being proposed. None of them, so far as Тат aware, 
ever proved to be of practical utility. 

A drv cell is only so in name, for there is à considerable 
amount of moisture absorbed in the various ingredients— 
the moisture, however, is supposed to be all absorbed and 
not to be found as a liquid in any part of the cell. 

The zinc containing cup used almost universally serves 
the double purpose of an electrode and an air tight receptacle 
in which are packed the necessary carbon and manganese 
dioxide moistened with the particular sclution which each 
manufacturer prefers to emplov. 

A dry cell is classed as an “open етеш? source of 
electrical energy, and though this statement seems contra- 
dictory, still it is justified from the fact that the open cireuit 
condition is the one expected during the greater part of its 
serviceable life. 

The electrical energv of the cell is, generally speaking. a 
certain quantity, and so long as it remains on open circuit 
none of the energy is drawn out. When the circuit is closed, 
however, energy is given off and the sum total is diminished 
correspondingly. It should be explained that a “ certain 
quantity ” of energy in the cell is intended to imply definite 
service conditions ; as these conditions vary the available 
energy will vary and between wide limits. 

In making a drv cell the aim 1s so to construct it that 
there is a balance between the various chemical clements, 
and so long as this balance is maintained, the cell is inert. 
When this balance is disturbed, either because of a closure 
of the circuit through an external path, or interaction 
between the contained chemicals, a change will take place 
which cuts down the available output. This interaction 
takes place when cells are on shelf,” which means the 
pericd during which they are stored preceding placing in 
service, In the course of time it will be noted that both the 
electromotive force and the internal resistance have changed 
in such a way that less energy is available. 

It seems impossible to avoid this deterioration altogether 
for the reason that a large number of ingredients are used, 
and in practice it is impossible to have them chemically 
pure ; some of the ingredients contain more impurities than 
others, as for instance— manganese dioxide, a natural ore, 
which is a commercial article with 85% MnOs—the remain- 
ing 15% is made of various impurities more or less objection- 
able. The presence of impurities explains almost entirely 
why dry cells are never without some degree of internal 
action producing harmful effects no matter how insignifi- 
cant. 

For a time when cells are new these harmful effects seem 
to be of no particular importance, but as time goes on, their 
effect becomes more apparent, and finallv, after a consider- 
able period, cells when tested for available energy are found 
to have practically none. Some cells will deteriorate more 
rapidly than others, and it is one of the problems of the 
manufacturer to reduce "shelf" action to the lowest 
practical minimum. Efforts along this line have met with 
varving degrees of success. Various expedients have been 
tried, the most obvious of which is to make the cells 
absolutely dry and supply moisture when they are put 
into service. This plan, however, has its serious draw- 
backs. 

The question of providing a condition under which the 
maximum energy may be drawn from a cell is one which is 
not of practical interest, but the question does come up as 
to the number of watt-hours available under various service 
conditions. If the rate of discharge is too high then the cell 
will not have time to recuperate properly or depolarise 
when the open circuit interval occurs. On the ‘other hand, 
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if the rate of discharge is too low, there is a tendency for 
the cell to use itself up internally and thus restrict the 
amount available. In tests which we have made, and from 
which this result is simply an inference, it seems that if the 
energy is drawn out under ordinary werking conditions at 
such a rate that the cell is exhausted in a pericd of about a 
month, the maximum energy is obtaincd, but if the work 
is such that the time during which the cell is in service is 
extended over a vear the percentage of the maximum 
amount of energy available is considerably reduced. This 
fact is to be accounted for on the basis of the longer pericd 
during which internal chemical acticn preducing no current 
is going on. It is not to be understood from this that a cell 
may not be depended upon for long periods of service. It 
simply means that a reduced watt-hour output (which in 
itself may be more than sufficient for requirements), 19 to 
be expected. | 

In making the above statement it has been assumed that 
average temperature conditions prevail. It is a well known 
fact that there is an increase of chemical actien at high 
temperatures and a decrease at low temperatures. Since 
the chemical action in a cell may be considered of two 
kinds, that is, first useful action producing flow of current 
in the external circuit and second harmful action, which 
cuts down the efliciency of the cell. it will be seen that the 
climatic condition under which the cell is stored or worked 
is very important. On * shelf” a cell will deteriorate slowly 
at low temperature and this deterioration will increase as 
the temperature is ‘increased. Cells stored in a dry atmo- 
sphere where the temperature is kept below the freezing 
point of water will probably show no appreciable deteriora- > 
tion, whereas at 100° F. or above, the effect of harmful 
action will be noted in a comparatively short pericd, hence 
the desirability of storing cells in cool places. Where cells 
are on light service, requiring only a small energy drain, it 
fellows that the ratio of useless chemical action preducing 
How of current, will be low at low temperatures and high at 
high temperatures. Where the rate of energy drain is high, 
then the temperature is not of so much importance, because 
the time during which harmful action can take place is 
greatly reduced. It would be difficult to state this as а 
formula, but the general law is quite definite. 

The internal resistance of cells does not seem to be 
materially affected by wide temperature variations. In ene 
instance I have noticed an increase of less than -L of an ohm 
while the temperature changed from 100° F. above zero to 
25° Е. below zero. This change of -1 of an ohm would cause 
a very large variation in the instantaneous ammeter, but 
the ordinary 23 in. by 6 in. size is used elmost exclusively in 
circuits requiring less than one ampere. Where the current 
is only -1 of an ampere or less, it will be seen that the 
increased resistance would absorb less than -01 of a volt. 
This would, of course, be insignificant in comparison to the 
total electromotive force. 

There is a characteristic difference between “ wet." and 
“dry ” cells, in that the internal resistance enters as a very 
different factor in the two cases. The internal resistance of 
wet cells in general is fairly constant, while that of dry 
cells is a constantly varying quantity. When a dry cell is 
new, its internal resistance may be approximately -05 of an 
ohm, and it increases from this up into the hundreds of 
ohms. The magnitude of the internal resistance of the dry 
cell determines the age it has reached in its pericd of useful 
life. 

The accompanying two sets of curves bring out very 
strongly this factor of internal resistance. The test con- 
ditions were the closure of the circuit at certain intervals 
through an external resistance for a pericd of time which 
remained constant throughout the test. In the first set 
there is a high rate of energy discharge and in the second a 
low rate. The ordinates of these curves are expressed in 
volts and the abscissas in time. The three curves in each 
set marked А, B and C represent respectively the electro- 
motive force on open circuit, the potential difference at the 
time of closure of the circuit through an external resistance 
and the potential difference at the end of a period, which 
is constant throughout the test. 

It will be seen from these curves that at the start, the 
potential difference at the beginning of closed circuit and 
the potential difference at the end of the peried are prac- 
tically identical. The electromotive force curve is somewhat 
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are made standard and interchangeable. 
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higher. As the cell is used, it will be noted that these curves 
diverge, and if carried far enough, the lowest curve would 
finally touch the line indicating zero potential. The high 
electromotive force on open circuit is of no particular value, 
because it indicates a condition where no work can be done. 
The instantaneous drop, when the circuit is closed shows 
the magnitude of the internal resistance when the current 
starts to flow. 
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The difference between the potential at the beginning of 
the period of closed circuit and the potential at the end 
indicates to what extent the internal resistance increases, 
or the“ practical polarisation." These curves give a very 
correct idea of the characteristics of the dry cell, and from 


them may be deduced most of the data which should lead 
to the proper use under service conditions. 

As will be seen from the chart, the available energy from 
a cell decreases from the start. If the drain continues long 
enough the zero point will ultimately be reached. There is 
no reason why cells should not be left in circuit as long as 
they contribute an electromotive force to the current 
flowing, but if the potential of individual cells is allowed 
to drop to a very considerable extent, it will be necessary 
correspondingly to increase the total number in series so 
that the required potential for working conditions mav be 
maintained. 
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CURVE SHOWING Dry CELL CHARACTERISTICS AT Low Dischanok 
RATE. 

The determination of the point at which cells should be 
taken out is something that must depend on the particular 
service condition. If in telegraph work there is a permissible 
variation in the current from 90 down to 60 milliamperes 
the average potential per cell could drop from 1-5 volts to 
l volt. When this point is reached the entire set. must be 
replaced unless additions are made to the series. . ‘This 
expedient is often adopted and works out as follows: If 
there are 10 cells at the start, giving a potential of 15 volts 
(90 milliamperes), then when the potential is only 10 volts 
(60 millamperes), the addition of one cell allows the 
average to come down to :91 volts per cell. Similarly, the 
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average for 12 cells would be 833 volts, for 13 cells -769 
volts, ete. Thus, cells can be run down to lower averages 
and more of the total energy utilised. If, however, this 
plan is carried too far and cells are left in circuit until they 
reach the zero point they become resistances which simply 
increase the circuit resistance as though additional lengths 
vf wire were inserted, additional work being thrown on the 
remaining cells. I believe the best practice is to set some 
potential difference at which the cells are to be taken out of 
circuit, thus preventing the number in series from becoming 
excessive. 

I wish to call attention to the fact that if a sufficient num- 
ber of cells to do the work are placed in a circuit, a large 
number is objectionable for the reason that too heavv a 
flow of current is produced. For instance, if 90 milliamperes 
be sufficient to operate the apparatus, then the addition of 
enough cells to bring the current up to 150 milliamperes 
would be decidedly objectionable since the flow of current 
in the circuit tends only to draw energy from the cells at 
an excessive rate. Where dry cells are used in circuits of 
widely varving resistance, this fact points to the desirability 
of determining the necessary electromotive force for each 
circuit and connecting the proper number of cells in series 
to give the required flow of current. 

If the circuit resistance is known a voltmeter across the 
termina] of the battery will show whether or not there is 
sufficient electromotive force to produce the desired flow of 
current, or if the resistance is not known, a milliammeter 
will serve the purpose equally well. 

I have understood that in general, for telegraph and block 
signal work, a current of 60 to 90 milliamperes 18 required. 
If the proper number of cells are put in circuit to produce 
90 milliamperes at the start, the cells may be run down to 
a piont where their internal resistance will be such that only 
60 milliamperes will flow. It has been found by experience 
that where dry cells are installed as a unit, that is, a certain 
number in series which are all put in and taken out together, 
it is highly desirable to have cells uniform in quality and 
condition. One defective or run down cell among fresh ones 
will drag the others down &o that the set is unfit for service 
before the fresh cells have given out their normal amount. 
The greater the degree of uniformity, the more satisfactory 
will be results. 

The use of dry cells in multiple 1з sometimes of advantage 
where the current drains are heavy and frequent. It may 
be that two sets of cells in multiple will work more than 
twice as long as either set bv itself. A similar arrangement 
to meet similar conditions is to connect sets so that by 
means of a switch, one set is in circuit at a time, thus giving 
the other set or sets time to recuperate. The adoption of 
plans like the above must be determined by conditions. 

I have mentioned the fact that after a time at average 
temperatures, the deterioration of cells comes to be an 
objectionable factor. Tt follows from this that cells should 
be put into service as fresh as possible. If renewals are to be 
required after a certain period, it is best to get fresh cells 
from the maker, rather than to order a large stock and keep 
them on hand for use when needed. Cella may become very 
old, if kept in stock following this plan, and they will not 
be found as satisfactory as the fresh ones. It is, of course, 
recognised that a number of cells must be kept in stock, 
but the number should be made as small as possible and 
thev should be kept in as cool a place as is available. 

Cells either in storage or service should also be protected 
from moisture, for the reason that short circuits may occur 
from the cartons, or paper boxes becoming saturated and 
forming conducting paths between the external surfaces of 
adjacent cells. They should also be protected from dust and 
dirt, because conducting particles may form accidental 
short circuits. If an accidental cross occurs between leading 
wires, it is apparent that there will be a very heavy energy 
drain, sufficient perhaps to cause the wires to become red 
hot. A heavy drain of this kind is so much loss to the total 
available energy, just as much as a leak in a tank would 
diminish the quantity of the contained liquid. Other 
drains on the energy supply may be made by connecting up 
buzzers, bells, lamps or signals, which, of course, will tend 
to decrease the energy available for the circuit in which :t 
is desired to utilise the maximum amount. 

Dry cells are liable to damage from rough handling. The 
wax used for sealing if cracked or broken tends to hasten 
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the drying out of the interior. The resistance between the 
zinc cup and its lining may be so increased as to become a 
serious defect if the cell is subjected to pounding and there 
is also increased harmful chemical action. 

My experiences with battery gauges is that they are not 
very reliable, and that their usefulness is confined prac- 
tically to detecting cells which have reached such a condition 
that they should no longer be left in service. In the first 
place, their accuracy is no greater than should be expected 
where the price thev bring is taken into consideration. 
Then, again, the method of making contact with cell 
terminals causes the readings to be exceedingly variable. 
By varying the contact in applying battery gauges, verv 
wide variations in the readings may be made which of itself 
would be enough to make the instrument of questionable 
valu*. The position of the instrument and vibration are 
also factors which enter to determine the magnitude of the 
readings. 
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CURRENT DIAGRAM SHOWING АКВАМСЕМЕМТ OF DRY CELLS WITH 
TELEGRAPH REPEATER FOR MAXIMUM EFFICIENCY. 


There is this to be said in favour of battery gauges, and 
that is that where a certain gauge is used by an individual 
exclusively, he soon gets to understand the readings and 
can interpret them so as to obtain the best estimate of the 
condition of the cell which it is possible to obtain from 
the reading of the instrument. 

When 1t comes to a question of determining the relative 
merits of new cells the gauge is of practically no value, 
unless there are “ defectives” which it is desired to find. 
The battery gauge test, however, is much to be preferred 
to the method sometimes used of short circuiting cells 
through à wire on which an ordinary compass is placed and 
judging their condition by the magnitude of the deflection. 
A test of this nature is not only a heavy drain on the cell, 
but the ratio between current flowing and deflection is not 
constant. 

The best way to test cells in service is to allow the current 
to flow through its circuit under standard conditions and 
then to applv a high resistance voltmeter of good con- 
struction, noting the potential differences at the terminal 
of individual cells. By this method each cell will show what 
it is doing under regular working conditions. 

For testing new cells a high resistance voltmeter is 
desirable to see if the electromotive force is up to normal 
and the instantaneous current flowing through a low 
resistance ammeter will give a good indication of the internal 
resistance. However, it does not always follow that the cell 
which will give the best service has the lowest internal 
resistance. 

The question is often asked as to the quality of new cells 
of various makes or of various lots of the same make as 
determined by instrument readings. It is impossible to 
answer intelligently with only the limited data to go bv. 
The onlv satisfactory determination is to give cells closely 
observed service test and from results form conclusions. 
Cells must have time to show their staying qualities and 
these cannot be demonstrated in a moment. It 1s impossible 
to make cells that will give remarkably good initial readings, 
but which have no staying qualities, and the reverse is also 
true. The best plan for the user of dry cells is to determine 
by service tests the make adapted to his requirements which 
he knows he can best depend on as being reliable in quality 
and in uniformity of grade. 

Mr. Fry has made a valuable investigation of actual 
conditions found in railway telegraph and block signal work. 
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His data shows that the average time of circuit closure is 
less than five minutes per day. This is reckoned on a basis 
of 10 minutes total of telographing per dav which would 
mean that there weuld not be more than 150 communica- 
tions. As the open and closed fractions are respectively 5-9 
and 4-9, the total closed period will not be over 5 minutes. 
The requirements as to flow of current are from 60 to 90 
milliamperes, or sav an average of 75. On this basis the 
watt-hours per cell per dav would be expressed by 

(15 » 5/60 © 1-25 0078 
or for ] year 

0078 «365 = 2-847 
on the assumption that the average voltage per cell is 1-25. 
Such an energy drain is very light and represents only a 
small portion of what would be obtained under ordinarily 
favourable conditions. 

In the operation of telephones, the conditions are more 
severe—it is of cours? necessary for current to flow during 
the entire time of speaking into the transmitter, and though 
the transmitter resistance is constantly varving, it cannot 
he said to approach open circuit as in telegraph transmission. 
With high resistance transmitters a minimum of 140 
milliamperes is required, and it may go as high as 320. 
With transmitters adapted for some railway work which 
have a lower resistance, a current not less than 300 nor 
more than 600 milliamperes would be used: we mav sav 
roughly that 500 would be about the average working 
strength. T have no data as to the length of time per day 
during which a telephone would be used, but the magnitude 
of current flow and its continuity indicate the severe con- 
dition of battery drain. 

With the majority of telephone equipments for train 
dispatching now being recommended а key is associated 
with the transmitter and so arranged that when the user 
Wishes to talk to the distant party. or in other words when 
the transmitter is in use, the key is depressed, thus elesing 
the battery circuit. During the pericd when the distant 
party is talking the button is released, thus opening the 
local transmitter circuit and saving the cells from a current 
drain during the time it is not required. A device of this 
kind is also of benefit from a transmission standpoint, for 
the reason that if the cells are given intermittent service 
during conversation they will have a chance to recover 
during the intervals of open circuit, and will maintain a 
more nearly constant voltage on the transmitter. 

I am indebted to Mr. Fry for a circuit diagram showing 
a very ingenious arrangement of dry cells used with a 
telegraph repeater. The arrangement is such that the 
current reauirement of the dry cell is reduced to à minimum 
and the current energy is used to the best advantage. From 
the diagram it will be seen that only the set of dry cells on 
the receiving side 18 in service and that here the current 
Hows only during the “ space ог open“ period of the 
sending line. As the sending and receiving functions are 
alternated it will readily be understood from the diagram 
how the two sets of cells are alternately brought into 
action, thus carrving the reduction of closed circuit periods 
to its limit. 

The numerous advantages of the dry cell for open circuit 
work are now being appreciated. The wet cell formerly 
used in telephone service has disappeared and with its exit 
has gone a source of annoyance and expense. The possi- 
bility of having a certain quantity of electrical energy in a 
form requiring no attention for maintenance, giving out its 
energy as demanded and so cheap that it may be thrown 
away when no longer useful is almost ideal. As time goes 
on the field of application will constantly widen until all 
requirements for a small amount of electrical energy used 
intermittently over a long pericd will be taken care of by 


the dry cell. 


“G.B.” TRAMW AYS. 
LINCOLN’S EXPERIENCE OF THE SYSTEM. 


In his paper on “ The * С.В Tramway System and its 
Results in Lincoln,” read before the Eastern Counties’ 
District Meeting of the Association of Municipal and 
County Engineers, Mr. S. Clegg, M. I. E. E., ("еу Electrical 
and Tramway Engineer, Lincoln, recapitulated his former 
lecture delivered before the Institute. but bringing certain 
details up-to-date. He showed that the Lincoln tramways 


ENGINEER, OCTOBER 58, 1909. 


ud E .. . —— . ———— 


compare favourably in their maintenance cost with those 
on the overhead system. The working costs for the vear 
1908-9 were: Traffic expenses per car-mile, 2:10d.; re- 
pairs and maintenance, 17124. ; management and general 
expenses, I-00 d.: power expenses. 138d.. a total of 5:604. 
per car-mile, which compared with totals of 6-10d. for 
1907-8 and 6-69d. for 1906-7. Now, the average total 
working costs of 75 other municipalities, taking 1908 
fizures, was 6:374. per car mile run, showing an advantage 
for Lincoln of 0-77d., which, considering the fact that 
only 156,190 car miles were run—the fewest of any municipal 
svstein—proves to the writer that better results might be 
looked for with a larger system. 

In the discussion that ensued, Mr. W. Weaver, Borough 
Engineer. Kensington, wanted to know what was the effect 
of leaves and snow falling on the studs ; while the President 
(Mr. W. Nisbet Blair, Borough Engineer, St. Pancras). 
pointed out that underground systems of electric traction 
often invelved considerable and costly alterations to the 
pipes already in the roadwav. He would like to know if 
there had been any accidents from live studs in the streets. 
The safety of the svstem depended upon the spring at the 
bottom of the stud, and whether by process of rusting or 
frictional resistance there was a live stud. He thought that 
was the weak point of the svstem. 

In his reply, Mr. Clegg said thev had no trees on the 
tramway route, but they had experienced all sorts of 
obstacles ; thev had tried wet and muddy paper. and had 
never found anything which would prevent the magnet 
finding the stud head. There was, however, one serious 
obstacle, and that was ice on the studs, and a heavv fall 
of snow was a difficult matter for all systems. The“ G.B.” 
system could claim to be as economical in operating 
expenses as the overhead. The spring which the President 
regarded as the weak point of the svstem had not proved so. 


DIARY OF EVENTS. 
FRIDAY AND SATURDAY, OCTOBER 8 AND 9. 


HAMPSTEAD CORPORATION.—At Hampstead Baths, Finchley- 
road, Exhibition of Electrical Domestic Appliances. 


MonbDay, OCTOBER ll. 

INSTITUTION OF MECHANICAL ENGINEERS (GRADUATES 
AsSOCIATION).— At 8 p.m., at Storey's Gate, St. James’ Park. 
Westminster, London, S. W., Invention and Industrial Pro- 
gress; with a Treatise on the British Patent System," by 
Mr. J. E. 8. Lockwood, graduate. 

TUESDAY, OCTOBER 12. 

NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (IN- 
CORPORATED).—At 2.30 p.m., at Balfour House, Finsbury Pave- 
ment, London, E.C. A committee meeting of this Association. 


WEDNESDAY, OCTOBER 13. 
ASSOCIATION OF ENGINEERS-IN-CHARGE.—At St. Bride's 
Institute, London, “ Standardisation,” presidential address, by 
Professor Henry Adams, MI. Inst. C. E., M. I. Mech. E.. ete. 


FRIDAY, OCTOBER 15. 

INSTITUTION OF MECHANICAL ENGINEERS. АЁ 8 p.m., at 
Storey's Gate. St. James’ Park. Westminster, London, S.W.. 
“ Heat Transmission,” by Professor W. E. Dalby, of London. 

ELECTRICAL ENGINEERS, R.E. (Vors.).—Oflficer Commanding, 
Col. R. E. B. Crompton, C.B. Monday, October II. A4 Co.. 
Practice for the Hop. Cup, 7 to 9.30 p.m. ; Tuesday, October 
12. B Co., Practice for the Hop. Cup, 7 to 9.30 p.m. ; Wed- 
nesday, October 13, Gymnasium, 6.30 to 9.30 p.m. ; Thursday, 
October 14, * C Co., Practice for the Hop. Cup, 7 to 9.30 p.m. ; 
Friday, October 15, “ D" Co., Practice for the Hop. Cup. 7 
to 9.30 p.m. 


HOME OFFICE ORDER. 


Under an Order dated July 28, 1909, under Exemption 3 of 
the Regulations for the Generation, Transformation. Distri- 
bution and Use of Electrical Energy in Premises under the 
Factory and Workshop Acts, 1901 and 1907, the Home Secretary 
directs that the following special conditions shall be deemed 
for all the purposes of the Regulations adequate to prevent 
danger: — In rooms, other than electrical stations, in which no 
electrical energy is used except at low pressure. nor for any 
purpose other than lighting by means of incandescent lamps ; 
and the floor is of wood or otherwise insulating ; and there is 
no machinery or other earthed metal with which a person 
handling any non-earthed lamp, fittings, or any portable lamp 
is liable to be in contact ; and no process rendering the floor 
wet is carried on ; and no live conductor is normally exposed 


| so-that it may be touched. 
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PRACTICAL MEN. 
* [f thou hast knowledge, let others light their candle at it.” 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrica] finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


Question No. 1202. —State the merits and demerits of worm 
gearing for use with electric motors. Instance examples 
of its use, and state the best design and materials to employ 
in various cases, 

Answers to Question No. 1202 (awarded 10s.).—Worm 
gearing was very early adopted for the driving of electri- 
cally-propelled tramcars, but proved quite unsuitable for 
this purpose, largely, as subsequent experience showed, 
owing to faulty design. Though the latter reason is now 
generally recognised, worm gearing has not been reinstated 
in traction service except for light cars and electric auto- 
mobiles. Опе of the chief reasons for this is the com- 
paratively low speed ratio required in this connection 
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(usually only 4 or 5:1). In other applications, however 
and particularly where electric motors are employed to 
operate a heavy slow speed load, worm gearing is rapidly 
assuming a most important place. The early reputation 
acquired by this form of gearing, that of heavy wear and 
tear and very inefficient working, is entirely reversed, and 
in the words of an authority on the subject (Briggs), 
reasonable care in design and manufacture gives a gear 
which, for ordinary ratios of wheel to worm, say, not 
greater than 60 or 80 to 1, will transmit backwards through 
the worm and exhibit a lower co-efficient of friction than is 
found in any other description of running machinery "— 
this tribute quite different from the ordinarily prevalent 
impressions. 

Worm gearing is eminently suitable for high reduction 
ratios, enabling, as it does, a 25 : 1 reduction, with a worm 
wheel diameter about one-tenth, that required were the 
same reduction attained by a single pair of spur wheels. 
Worm gearing constructed on the principles mentioned 
below is simple, compact, reliable, quiet, and highly 
efficient: 85-959, efficiency is easily attained with a well- 
designed multiple thread worm gear. The disadvantage of 
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the gear is that its cost of manufacture is higher than that 
of ordinary gearing, but this objection is overbalanced bv 
the advantages attained so long as the ratio of reduction 
is not less than 8 or 10: 1. 

Each turn of the worm of a worm gearing advances the 
worm wheel v teeth where v — number of threads on the 
worm (2.е., v = l. 2, or 3, ete., according as the worm is 
a single, double, or triple threaded serew). Denoting the 
ratio | 


radius p.c. of follower 
eircumfl. pitch worm wheel 


by p = K, the most 


efficient worm gearing is that m which K = 1 and v has as 
high a value as possible. This is shown by the set of 


FIG, 9. 


experimental curves in Fig. 1: the latter also illustrates 
the importance of running the worm above a certain 
critical speed (sav, 20—40 r.p.m.) bevond which the r.p.m. 
has little effect on the efficiency. The great importance 
of the finish of the worm and wheel is also demonstrated. 

Among the chief applications of worm gearing to electric 
motors are those in which the driven member is to run at 
a low r.p.m., or in which a small high speed motor is desired 
(the compactness of the gear being specially advantageous 
in the latter case). Worm gearing is now largely used 
where an electric motor is emploved to drive haulers, 
cranes, lifts, pumps, planing machines, or other similar 
heavy loads. 

Worm gearing to crane motors has been widely adopted 


on the Continent, and is becoming increasingly common in 


this country. Using ordinary spur gearing, three reductions 
are usually required on electrically-driven cranes (one 
reduction being carried on the motor itself). By using a 
worm and worm wheel for the first reduction. à second 
reduction by spur wheel suffices in most cases. 

It is occasionally desirable to emplov a self-locking 
gearing, this being especially so in pulley lifting tackle and 
often in lift motor gearing. In such cases, worm gearing is 
employed, and the helices are made so oblique as to give 
the friction necessary to “ lock " the gearing when tending 
to run backwards. Only when the efficiency so sacrificed 
is justified by convenience or safetv considerations should 
such a course be adopted. 


FIG. 3. 


Bad design and inaccurate manufacture have been 
mainly responsible for the disfavour with which worm 
gearing has been regarded in the past. Essentially, worm 
gearing consists of skew-bevel wheels with perpendicular 
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axes, and to obtain line contact over the whole width of 
the worm wheel (a fundamental requirement for efficient 
running), the worm wheel teeth must be ** hob cut as 
follows: Every section of the worm teeth comes in turn 
into the median plane of the gearing, and hence every 
radial section of the worm teeth must be identical, and 
may be designed as an ordinary involute tooth (see 
Dunkerlev's or Unwin's design text-books). The median 
section of the worm wheel tooth must be an involute tooth 
meshing with the worm tooth, but sections of the worm 
wheel tooth on planes parallel to the median plane must 
not be the same as that on the latter. In earlv worm 
gearing designs this point was neglected, with the result 
that mere point contact was obtained in the median plane. 
The gearing naturally soon wore to approach more closelv 
line contact, and this wear led to heavy friction losses, so 
giving the gearing its bad character. After the gearing had 
worn somewhat, the friction was much less, but by that 
time the backlash was objectionable. 


Fic. 4. 


To obtain line contact. in the first расе, an obvious 
method is to make the pitch surfaces of the worm and 
worm wheel hvperboloids of revolution, it being a well- 
known fact that such surfaces always touch along a straight 
line. It is more usual, however, to adhere to evlindrical 
pitch surfaces then emploving such a geometrical. econ- 
struction as Unwin's to obtain the correct. worm wheel 
teeth profile. Pattern templates can then be constructed, 
and the wheel cast or. preferably, a hardened steel worm, 
similar to the one to be used in the gearing, may be pro- 
vided with cutting edges and used to “hob” out. the 
wheel teeth round a blank dise. Wheels so constructed 
will give excellent life and efficiency. 

To prevent risk of rapid abrasion (P V) should be not 
greater than 200,000 to 500,000 as a rule, or, if care be 
taken to have a number of worm and wheel teeth iu simul- 
taneous contact, (P V) may rise to 2,000,000 where P = 
pressure between teeth in Ibs. and V = rubbing velocity in 
feet per minute. Globoid " worms are cut bv a tool 
swinging about a centre at the radius of the worm wheel. 
The pitch line of the worm thus becomes the arc of a 
circle instead of a line parallel to the worm axis. Though 
a longer contact aud freer lubrication is so obtained, the 
ordinary worm with hob-cut worm wheel is the simplest 
and most satisfactory arrangement. A clear exposition of 
the design of worm gearing may be found in the Practical 
Enqineer, 1909 (pp. 746-7 and 778 -RO). 


During the operation of worm gearing, the worm tends 
to move axially, and, to prevent this motion, thrust collars 
and blocks must be provided to resist thrust in one or both 
directions, according as the worm cannot or can be driven 
by the worm wheel. Such thrust journals should be of 
liberal proportions, and fitted with ball or roller bearings. 
The added efficiency obtained. compensates for the extra 
cost of such devices. A simple arrangement of worm box 
is shown in Figs. 2 and 3. The worm wheel face width 
should be such as to subtend about 60? at the worm centre, 
meanwhile following the worm pitch circle as shown in 
Figs. 3 and 4. 
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from the solid, case hardened, and ground true to gauge. 
The great importance of perfect. finish has been already 
explained. The worm wheel should be of phosphor bronze, 
and, except in the smallest sets, it is usual to make the 
teeth and rim only of p.b.. using € ] or steel hub, arms and 
supporting rim as in Fig. 4 (which also shows the two 
forms of wheel tooth commonly employed). The worm box 
casing is of C I, as a rule. 

The end of the worm shaft is turned down to form a 
shoulder for the elastic coupling to the motor, or some- 
times the worm is rigidly keved to an extension of the 
motor shaft. Ample lubrication is very necessary, and (as 
in Fig. 2) ring lubrication of the worm shaft and bath 
lubrication of the worm are usual.—‘ L. C.“ 


Answer to Question No. 1203 (awarded 5s.). —W orm gears 
are slowly overcoming the prejudice against them owing to 
their bad reputation for friction and rapid wear, and are 
finding an important place among transmission gears for a 
large variety of purposes. Thev run quite free from vibra- 
tion, and are, therefore, quite noiseless, and, further, are 
compact and easy to enclose. In many applications the right 
angle transmission is an advantage, as it often lends itself 
to a more compact, general arrangement than is possible 
with parallel shaft gears. The great disadvantage of these 
gears (which has now been largely removed) is the diffi- 
culty of obtaining accurately cut gears. The success of 
such a gear depends upon the perfect accuracy as to shape 
of the worm and wheel, perfect accuracy of alignment in 
erection, and proper provision for taking the end thrust. 
An maccurate gear is not only inefficient, but is incapable 
of working continuously without cutting and excessive 
heating. As regards cost, it is now possible to cut à worm 
wheel practically as cheaply as a spur wheel of similar 
dimensions, and a worm transmission works out cheaper 
than many of the special gears often emploved. 
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The Worm.—With regard to the type of worm, it is 
acknowledged good practice in this country to use a parallel 
worm, although the so-called Hindley worm (shown in 
Fig. 1) is largely used in America, particularly in the 
Sprague lift. As will be seen, the ends are considerably 
larger than the centre, the idea, of course, being to obtain 
a larger area of contact. The advantages derived are, 
however, very doubtful, as with a small diameter wheel 
the angle ot the thread at the end is much less than the 
angle at the centre, and, therefore, cannot work properly 
with a worm wheel with a constant angle. The question 
of worm efficiency is largely a question of pressure at the 
point of contact of worm and wheel, the value of which 
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is given by the following expression, which should be kept 
as low as possible :— 


P=K VD ed tan B 


— 


2 | 
where Р = safe and pressure in lbs. 
d = dia. of worm at pitch line. 
D = dia. of worm wheel at pitch 
line. 
B = anglesubstended by the worm 


wheel at the axis of the 

worm. 

a very variable and uncertain 
factor depending on condi- 
tions. 

It will be noticed that the angle of the thread does not 

enter into this expression, owing to the fact that the area 

of contact and the load both varv as the secant of the 
angle, so that the intensity of pressure is not altered by 
varying the angle. Independently of the pressure, how- 
ever, the thread angle has a large influence on the efficiency, 

the rise between 10° and 30° being very rapid. Where a 

high efficiency is desired, the thread angle should be at 

least 18°. In order to obtain sufficient contact area and 
also to use a large angle multiple, threads are employed. 

As regards material, the practice nowadays is to make 

the worm of hard polished steel. 

The Worm Wheel. —With the worm wheel, the choice lies 
between a plain faced and a hollow faced wheel. The rlain 
faced ones are, of course, cheaper to prcduce, and although 
the hollow faced wheel seems to offer advantages in the 
way of increased contact area, yet it will be observed that 


K 


the outside of the wheel, while having the same number of 
teeth, has a larger diameter than the line pitch circle, and, 
therefore, the teeth have a larger pitch, presenting a 
similar difficulty to that presented by the Hindley gear. 
Formerly it was the custom to use phosphor bronze wheels, 
or for large wheels a cast-iron centre with a phosphor 
bronze rim. But recently it has been found that entirely 
cast-iron wheels give very satisfactory results. In order 
to obtain line contact worm wheels should be hobbed out, 
by a hobbing cutter, which is not used for rotating the 
wheel during the cutting operation. 


The Thrust Bearing.—All such gears must have some 
sort of thrust bearing to take the end thrust of the screw, 
and as this is usually considerable, it is good practice to 
use a ball bearing similar to that illustrated at H in Fig. 5, 
in all except very small gears, when a plain collar may be 
employed. 

Lubrication.—In all worm gears, however perfectly con- 
structed, there is considerably more rubbing than in spur 
gearing, so that a quantity of heat is evolved and must be 
disposed of. In the majority of gears the worm rotates in 
an oil bath, containing a fainly heavy oil, heavy because 
of the considerable pressure between the worm and wheel. 
This bath must be of ample capacity to permit of the rapid 
cooling of the oil, or clse it will heat up, with the result 
that its viscosity will be decreased, and the oil squeezed 
out, allowing abrasion and seizing to occur. Although up 
to a certain point (about 200 ft. per min.) an increase in 
the peripheral velocity increases the efficiency of the gear 
by improving the lubrication by preventing the escape of 
oi. Yet at higher speeds the centrifugal force drives the 
oil away from the bottom of the threads, In some cases 
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this has been overcome by introducing oil through small 
holes at. the bottom of the threads. 

A satisfactory method of lubricating high speed worm 
gears had been patented by the Aktienselokabet Elling 
Compressor Co., and is illustrated in Figs. 2 and 3. The 
lubricator consists of a nozzle A having guide vanes B so 
arranged that oil pumped in at C is discharged in a direc- 
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tion nearly perpendicular to the threads D of the worm. 
As shown in Fig. 3, the oil on striking the worm rebounds 
along the paths indicated, thus lubricating the working 
surface E, but leaving the inactive face F free. To pre- 
vent spluttering, the edge of the thread must be sharp, 
as indicated at G. 


Settling the Proportions.—The required velccity ratio 
N!/No gives the ratio of the number of threads or 
teeth on the worm (r!) and wheel (r)— 

po NI 
for— = -— 
po NT | 
Then selecting any suitable number of threads г on the 
worm, the number of teeth on the wheel can be found. 
To get the best results, this should not be less than 30. 

The circumferential pitch (p) of the worm wheel, which 
equals the axial pitch of the worm, is settled by considera- 
tions of strength. | | 
The radius of the worm wheel (R?) is given by R? = r*?p 

| 2т 
the circumferential pitch of the worm p = 2 т R! 
r! line 


the angle between the worm axis and 
of contact is e. = cot-!p 


1 : 

and that ( 2) between the Son wheel shaft and line of 
contact € 2 = 90° — е, | 

The proportion and shape of a modern thread is shown 

in Fig. 4. The accurate designing of worm gearing, how- 


FIG. 4. 


ever, is a matter of some difficulty. For description of 
methods, see Unwin's Machine Design, Part 1, pages 420-50. 


Applications.—Probably more worm gears are employed 
for driving electric lifts than for any other purpose. This 
is due not only to the questions of space and silent running, 
but also because of the prevalent idea that a worm gear 
will not run back. This only occurs when the efficiency is 
less than 50%, so that gears for this purpose are often 
purposely making inefficient. This is rather a dangerous. 
practice, as the wear may decrease the friction, and permit 
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the gear to run back, thus depriving it of any braking 
effect, which no doubt would have been allowed for when 
designing the brakes. A better plan is to make the gear 
as cfficient as possible, and regard it as for transmission 
only, increasing the power of the brakes to do all the 
retarding necessary. 


Apart from lifts, worm gearing has been applied to 
practically every piece of apparatus to which an electric 
drive has been applied. 


We will content ourselves by mentioning one or two 
cases in which the gear is more or less specially medificd. 


Fig. 5 shows a worm drive for operating a motor-driven, 
quick break switch. The motor shaft A is connected to 
the worm shaft B by a flexible couphng C. "The shaft B 
is mounted in a casing D pivotted to the main casing at E 
bv means of bearings F G and ball thrust bearing H. As 
will be seen, while the driving face I of the worm is radial, 
the opposite face J is cut away. The action is as follows : 
When closing the switch, which is done through the whecl 
K, the worm operates the wheel in the direction shown, 
closing the switch against the action of a spring. Immedi- 
ately the motor starts to open the switch, the spring is 
released, to quickly operate the switch, causing the worm 
wheel to slip past the worm, which is made possible by 
the shape of the teeth and the pivotal mounting. 


For Large Lathe.—Probably one of the largest worm 
drives ever employed is that used by Messrs. Buckton to 
transmit power from a 100 h.p. motor to a large lathe. 
In order to avoid whecls of inordinate size, two wheels A B 
(Fig. 6) are mounted side by side on the driven shaft C. 
The worms D E driving these wheels are driven by spur 


gears F G, and have their thrust bearings mounted in 
sliding sleeves H I sliding in the bed plate. These sleeves 
are connected by links J К to a compensating lever L 
pivotted at M to the bed plate. As each worm must of 
necessity use the other as an abutment, it naturally follows 
that each will always take a half share of the work. 


In the case of pumps, compressors, and like apparatus of 
& reciprocating nature, provision must always be made for 
the knocking effect produced by the sudden reversal of 
pressure at the ends of the stroke. | 


Fig. 7 illustrates one method of overcoming this difficulty 
in & motor-driven air compressor, particularly for use on 
railway cars where little space is available. The motor A 
is placed on an incline, so that the back pressure on the 
gear 1з opposed by the weight of the motor, so that for the 
pressure to move the worm axiallv, assuming, of course, 
that there is some backlash, the pressure must be greater 
than the component of the weight of the armature, etc., 
along the shaft, a condition which can be easily prevented. 
Further, of course, this inclined position limits the extreme 
dimensions, as no part of the motor projects to any great 
extent above or below the worm wheel casing. 


For further information, see “Experiments on the 
Transmission of Power," by Gearing (Proc. Am. Inst. Mech. 
Engs., vol. vii., p. 273) ; “ The Mechanism of Power Trans- 
mission for Electric Motors " (Ints. of Engs. & Shipbuilders 
in Scotland, vol. clxlvii.); “ Worm Contact (Proc. Inst. 
Mech. Engs., 1906, р. 57).— H. E. Н.” 


TYNESIDE NOTES. 
(From our Corrcspondent.) 
NEWCASTLE. 


An interesting sequel to my recent notes on the Newcastle 
Tramways undertaking is furnished by the proceedings at the 
Newcastle Tramways Committee meeting this week. It was 
reported to the Committee that the number of people travelling 
on the сага last weck were 20,000 less than the corresponding 
week last year, and 40,000 less than the corresponding week of 
1907. instructions were given to the Chief Engineer of the 
Tramways Department to enforce economies in the running of 
the service in any manner he considers desirable, and one of 
the measures, which will probably be brought into operation, 
will be the cutting down of extra mileage. It is not improbable, 
although no definite steps have been taken in this direction, 
that some of the concessions which during the past few years 
have been made to passengers will have to be rescinded. The 
Manager of the tramways will in three weeks report on the 
measures hc proposes to adopt in order to effect the necessary 
saving to balance the diminution of income. In this connection 
it may be interesting to note that an innovation has recently 
taken place on the City cars with regard to advertising. Up till 
recently, advertisements on the cars had been tabooed, but cars 
are now running on the lines bearing advertisements, and it is 
probable that, having regard to the revenue obtained by this 
means, the system will be extended to the whole of the available 
cars. Another item, which is already being carried into effect, 
is the reduction of the number of petrol-driven motor-cars for 
various purposes, which have been used in recent years for the 
auxiliary service of the tramways system. A reversion is now 
being made to horse service. At the conclusion of the meeting 
above referred to, Sir Joseph Baxter Ellis intimated that, owing 
to his advancing years, he would not be prepared to be re- 
nominated as Chairman to the Tramways Committee for the 
coming year. 


Large Crane at Sunderland. 


An interesting application of electric drive has just been 
installed at Southwick, Sunderland, at the works of Messrs. 
Gcorge Clark & Co., in the shape of a cantilever crane for the 
purpose of lifting heavy engineering plant. The position of the 
crane is closely adjacent to the new Alexandra Bridge. It was 
necessary to construct a very strong foundation and a concrete 
block of box formation was placed on green-heart piles to carry 
the crane. The ground was first excavated to a depth of 25 ft. 
over an area of 50 ft. by 50 ft., taken right up to the sheet 
piling of the existing quay front. The bottom of this hole was 
14 ft. below high water mark, and the excavation was carried 
out in such a manner that no slips of any kind occurred, the 
safety of the quay in front and the buildings behind being of 
the greatest importance. Then 124 green-heart piles, in lengths 
varying from 40 ft. to 55 ft., according to their position, were 
driven in a cluster by a Lacour steam piling hammer to a very 
hard set, the average depth reached being about 70 ft. below 
quay level. The heads of the piles. which were left standing 
3 ft. above the excavated depth, were braced together in all 
directions by means of chains, and 6 in. by 3 in. steel bulb 
angles. On this foundation a massive concrete block was then 
constructed and carried up to quay level, bolts 21 ft. in length 
being built into the block and anchored by means of channels. 


Tcsts Entirely Satisfactory. 


The whole of the foundation work was entrusted to Messrs. 
Brims & Co., contractors, Newcastle-upon-Tyne. On this 
foundation the crane, which was constructed by Messrs. Applebys, 
Ltd., of Leicester, was erected, and it is capable of lifting 100 tons 
at a 70 ft. radius, 50 tons at 100 ft. radius, and 10 tons at 125 ft. 
radius. The load arm of the cantilever is 133 ft. 6in. long, the 
ballast arm being 70 ft., the total length of the cantilever being, 
therefore, 203 ft. 6 in. The depth of the cantilever over the 
flange plates on the tower is 30 ft. 6 in., while at the load arm 
end it has a depth of 14 ft., and at the ballast arm end, 16 ft. 
The height of the lift above the foundations is 94 ft. 3 in., and 
the tower legs cover an area at the basc of a square of 30 ít. 
side. The total height from the top of the foundations to the 
top of the cantilever is 132 ft. Both roller paths are of cast 
stecl, and a live roller ring has.72 rollers of cast steel, each of 
15 in. diameter, the bottom roller path having teeth for the 
slewing gear. The crane is electrically driven, supply being 
obtained from the mains of the county of Durham Electrical 
Power Distribution Co., Ltd. The designs and execution of 
the steel superstructure and the foundations of the crane have 
been carried out under the sup:rvision of T. Mitchel 
Moncrieff, Esq., M. Inst. C. E., of Newcastle-on-Tyne, as con- 
sulting engineer to Messrs. Geo. Clark, Ltd. 

Institution of Civil Engineers. 

On Wednesday, the 29th ult., a party representing, what is 
somewhat ignominiously called, the Newcastle-upon-Tyne 
Association of Students of the Institution of Civil Engineerr. 
but which really includes both members and associate members 
in this area, visited two works which are interesting electrically. 
One was the place of manufacture of the well-known Sunbeam 
lamp, the other being the engineering works of Messrs: Clarke, 
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Chapman & Co., Ltd. In common with other firms of lamp 
manufacturers, the Sunbeam Lamp Co., Ltd., is taking up the 
nale of metal filament lamps, so that the visit presented unusual 
features of interest. Messrs. Clarke, Chapman’s works are 
interesting, not only because a large amount of Admiralty work 
in electric ship's winches, capstans, coal hoists, searchlights, and 
other gear is made here, but also because the larger proportion 
of the machinery is driven by power generated externally to 
the works, and supplied by the County of Durham Electrical 
Power Distribution Co., Ltd. Supply both on the alternating 
and direct current systems is given, and many interesting 
applications of electric drive were in evidence.. 


MIDLAND NOTES. 
(From our Correspondent.) 


BIRMINGH AM. 


Enquiries among the electrical engineering firms in thc 
Midlands show that, on the whole, business is improving. This 
seems to be particularly the case with regard to makers of 
appliances for the electro-plate trade. 


Birmingham Electrical Department. 


The Birmingham Corporation Electrical Department is just 
completing an important alteration of its premises in Dale End, 
formerly the head station for the city, but now, since the erection 
of the much larger station in Summer-lanc used as a sub-station. 
The alterations are costing about £13,000, and consist largely 
in the crection in the rear of the premises of a new block of 
offices. The work has been done by Messrs. John Bowen & Sons. 
In addition to the building alterations, upwards of £20,000 is 
to be expended at Dale End for a storage battery and boosters, 
and subsidiary apparatus, in order to ensure continuity of supply 
in the important area comprising the centre of the city, and also 
for the purpose of maintaining a proper balance of the electrical 
pressure on the two sides of the distributing network. The new 
battery is to have a discharge capacity of 4,000 amperes per one 
hour. 


Univers ty Appointment. 


In the Electrical Engineering Department of the Birmingham 
University, Mr. T. F. Wall, from the Siemens Works, Stafford, 
has been appointed assistant-lecturer and demonstrator of 
Electrical Engineering. in the place of Dr. Lulofs,who has taken 
up the position of chief assistant in the Electricity Works of 
the City of Utrecht, Holland. 


Results of Research. 


Some interesting reports will be made during the coming 
session by the research students of the Electrical Engincering 
Department. Mr. R. D. Gifford, B.Eng., who held one of the 
scholarships for engineering, has been investigating the influencf 
of the various cooling media upon the rise of temperature o 
sheet steel stampings, the object of the research having becn to 
determine how the hcating of the iron stampings of electrical 
machinery is affected by the external cooling conditions. The 
methods of cooling employed were (1) iron free in air, (2) iron 
enclosed in an iron case, (3) tron cooled by air blast blown 
through the case, (4) oil cooling. The results obtained showed 
the superiority of oil cooling assisted by a water-worm, over 
any of the o thier method;, although the air blast proved itself 
to be a very good cooling agent in comparison with cooling by 
natural draught alone. These researches will form the subject 
of a paper to be read by Mr. Gifford before the local section of 
the Institution of Electrical Engineers. Mr. H. R. Lavender, 
B.Sc., has been investigating the effect of increase and decrease 
of voltage on the life and average efficiency of metallic filament 
glow lamps. From his experiments, the most economical method 
of running the lamps has been found. 


Additions to Engineering Department. 


Some additions have been made to the apparatus in the 
Electrical Engineering Department. These include a three- 
phase dynamo by Holmes, of Newcastle, and two single- phase 
dynamos, one by the Electrical Co., Ltd., and the other by 
Brown, Boveri & Co., Ltd. Among the apparatus made by the 
students, for use in the department, is a very useful arc-lamp 
photometer, having two mirrors, each of which can be set at 
any angle, so as to test the intensity of the light from every 
point of the arc. Another is a very ingenious brake for motor 
testing, in which a constant torque on the brake pulley is main- 
tained. A new auto-transformer has also heen installed. 


Southern Telegraph Companies. 


The Engineer Units having their centre in Birmingham. and 
forming the three Southern Telegraph Companies, under the 
command of Lieut.-Colonel J. F. Lister, have just entered into 
possession of their new headquarters at Great Brook.street 
barracks. The total strength of the three companies is now 450, 
divided, though, of course, not equally, into the Wireless, the 
Cable, and the Airline Companies. 


Dudley Electricity Works. 


The Dudley electrical undertaking has experienced an un- 
favourable year. A reduction of output, which had first been 
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noticed in January, 1908, continued throughout the past and 
the present financial years, the decrease in the number of unita 
sold last year being 44,571, as compared with the preceding 
усаг. The reduction, which is attributed to the bad state of 
trade generally, took place chiefly on the tramway and motor 
supply, with a conscquent lowering of load factor. There has been, 
however, a healthy increase in the number of units supplied for 
private lighting, in face of the largely extending use of the 
metallic filament lamp. The year's working resulted in а groas 
profit of £5,872, a decrease of £105, while financial charges for 
interest, ete., absorbed £5,748, an increase of £107, the surplus 
for the year being £123. The turnover was approximately 
144°, of the capital employed, and this is considered a fair 
figure for municipal undertakings, particularly in face of the 
low income per unit. sold, 1:573d. A great deal of trouble was 
experienced. during the year from breakage of main cables, 
cawed by mining. The capital expenditure now stands at 
£89,720, an increase of £2,913. 


AMERICAN NOTES. 
(From our Correspondent.) | 
NEW YORK. 


An event of a good deal more than merely local or personal 
interest is the resignation of Mr. T. C. Martin, co-Editor of the 
Electrical World of New York, after more than five-and-twenty 
years of arduous work on that always popular and supremely 
well-conducted technical journal. Mr. Martin was one of the 
foundera of the National Electric Light Association, and has 
long been closely associated with its work. The remarkable 
growth of the Association in recent. years and the increase in its 
sphere of influence and usefulness have made inevitable the 
appointment of a permanent executive officer, and Mr. Martin 
has been offered and has accepted the post of General Secretary. 
The Electrical World, in making announcement of this fact, says : 
“ While the answer to the call has entailed a loss to this journal, 
it feels in compensation that Mr. Martin in his new field of cffort 
will continue a powerful factor in the advancement of the 
electrical industry, and particularly of the active branch on 
which he will now concentrate his great ability and rare executive 
talent. The field of work is vast, and with proper cultivation the 
results possible are beyond present measure ; and we can divulge 
that a strong hesitation on the part of Mr. Martin to leave the 
journalistic field was only overcome through conviction as to 
the great future before the National Electric Light Association, 
and a desire, bred by his long connection with it. to contribute 
toward advancing our national central-station organisation to a 
leadership among the great industrial organisation: of the world." 


. Capitol's Power Hous». 


A few weeks will witness the completion of the central power 
house which has been erected at Washington by the United 
States Government for the purpose of supp!ving light, heat and 
power for the Capitol, the office building: of the House of Rc- 
presentatives and the Senate, the Congressional Library. and 
(when it is built) the new Supreme Court building. The power 
house is located in Garfield Park, Capitol-hill, a thousand yards 
away from the Capitol, and the cable house. 7,000 ft. of sectional- 
ized tunnelling, 6 ft. high, to reach the various building:. Clore 
on $2,000,000 will have been spent on the power plant when 
completed. It already includes 16 boilers, each of 500 h.p., and 
46,000 incandescent lamps of 16 c.p. are now in use, in addition 
to 150 arc lamps. 


A £16,438,000 Railway. 


My Chicago correspondent reports that great interest has been 
excited there by a letter sent to the City Council by Mr. George 
W. Jackson, President of George W. Jackson, Inc., offering to 
submit plans for an $80,000,000 subway system for the City. 
Mr. Jackson says that he is ready at any time to discuss the 
details of the project, and states that his company is prepared 
to start work at once on the construction of 12 miles of tunnels 
in the district Founded by Chicago-avenue on the north, Michigan- 
avenue on the east, Twenty-second-strect on the south, and 
Halsted-strect on the west. In addition, the company declares 
that it is prepared to submit figures for the construction of a 
much more extensive system serving a large portion of the 
City's area and including 80 miles of subway. 


Topping the 100,000 Voit Limit. 


Your readers have been kept pretty well posted as to the 
progress of the 110,000 volt system of the Grand Rapids- 
Muskegon Power Co. By the courtesy of the ХАІ ctrical World 
I am now able to send you the latest information concerning 
this great scheme. You are aware that the energy for this 
system із derived from the hydro-electric installation at Croton, 
on the Muskegon River, and i; thence transmitted by suspension 
insulators to Grand Rapids. 40 miles distant. The generating 
equipment consists of two 3,000 kw. Westinghouse, three-phase. 
6.600 volt, 30 cycle alternatora, each of which is driven by eight 
horizontal shaft Leffel turbines to which it is direct connected. 
The speed of each generator is controlled by two Lombard 
governors, each of which regulates the water admitted to two 
pairs of turbines. The speed at which the governors;tend to 
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cause the generator to operate is set by means of a miniature 
direct current motor receiving power from the exciter circuits 
and remotely controlled by push buttons on the switchboard. 
A synchronoscope is used in paralleling the two generators for 
connection through 6,600 volt busbars. 


The Alternators. 


Each alternator is provided with a 40 kw. exciter mounted on 
an end of its shaft extended beyond the main ring-oiler bearing, 
but there are no exciter instruments and controlling devices. 
The exciter terminals arc joined directly to the terminals of the 
field coils of the alternitor, the only method of varying the 
e.m.f. of the alternator being by means of the rheostat in the 
field circuit of the exciter generator. The exciter is a compound- 
wound machine, but the series coils are not used. The switch- 
board for each alternator contains a single ammeter and watt- 
meter, two push-button devices for setting the speed of the 
machine, and an exciter field-circuit rheostat. The only devices 
in the main alternator leads are air-break disconnecting switches 
and series transformers. In ca: e it becomes necessary for the 
attendant to open the circuit under load, the oil switches, which 
normally are fastened in the closed position, can be released 
and operated by hand or by the re lay. The 6,600 volt leads are 
joined to the primary circuits of three Westinghouse oil-insulated, 
water-cooled transformers, the secondary circuits of which are 
connected in delta to the 110.000 volt transmission lines. The 
only prominent features of the transformers are the secondary 
bushings, which have been made extra long for the high voltage. 


The Main Sub-Station. 


There are at the main sub-station in Grand Rapids three 
3,750 kw., oil-insulated, water-cooled transformers, duplicates of 
those at the generating station. No switches are used in the 
primary leads, which are joined directly to the 110.000 volt 
transmission cables, according to an arrangement similar to that 
used at the generating station. The sub-station is provided with 
the usual equipment of recording devices, oil switches, ete., for 
а 6,600 volt distributing system. Air-insulated busbars allow the 
110,000 volt transmission system to be paralleled on the 6,600 
volt secondary side with a 70, 000 volt system, which transmits 
energy 60 miles from Rogers’ Dam, 20 miles upstream on the 
Muskegon, above Croton. For the latter system the sub-station 
contains three 1,250 kw., 70.000 volt to 6. 600 volt, oil- insulated, 
water-cooled transformers. The 70,000 volt transmission wires 
are carried on pin insulators arranged on wooden poles. A com- 
partment in the station at Croton is employed for disconnecting 
switches for the 70,000 volt circuits, but these circuits are not 
interconnected with the 110,000 volt system except at the 
Grand Rapids sub-station. 


Simplicity of the Plant. 


An especially noteworthy feature of the plant is ita extreme 
simplicity. The only automatic device in the whole system is 
the speed regulator for the water turbines. In the high-tension 
lines there are no fuses, switches, or cut-outs and no lightning 
arresters. Even in the low-tension side of the transformers at 
the generating station no use is made of regulating devices or 
automatic switches of any kind. The leads from the 6,600-volt 
generators are connected directly to the primary coils of the 
transformers, and the secondary coils are joined directly to the 
110,000 volt transmission lines without the insertion of any 
device whatsoever. The system is protected from overload by 
circuit-breakers in the distributing circuits, while the fact that 
the turbines are incapable of operating the generators at a 
dangerous overload furnishes additional protection. Any in- 
crease in the e.m.f. induced by lightning produces an excess of 
corona loss, and tends to minimise the disturbance from light- 
ning, while the high factor of safety used in the line insulators 
provides protection to the line, though for the protection of the 
apparatus at the terminals of the 110,000 volt lines, use will be 
made the coming season of lightning arresters of thc electrolytic 
type. 

Items of Interest. 

The directors of the Niagara, Lockport and Ontario Power 
Co. have called a meeting to discuss plans for removing the 
headquarters of the Company from Lockport to Buffalo. The 
Company furnished power to many Buffalo plants. The power 
furnished by the Company is generated by the Ontario Power 
Co., of Niagara Falls. The Company maintains two high-power 
transmission lines, one into Buffalo and another down the State 
of New York as far as Syracuse. In connection with the removal, 
it is expected that an active campaign will take place to get 
more Buffalo patronage for the Canadian power. This will 
secure active competition with the Niagara Falls Power Co., 
and possibly cheaper rates for electric power 

Forest Commis-ioner James 5. Whipple recently bought from 
private parties 13 miles of telephone wires connecting Indian 
Lake with Blue Mountain Lake, in the Adriondacks, and also 
secured a 5-mile line running to the north-east of Indian Lake. 
He has men putting up 13 miles of wire from Indian Lake to 
Lake Piseco. It is his intention to perfect as rapidly as possible 
the telephone system throughout the Adriondacks to fight forest 
fires. 

The Commissioner of Public Works of Buffalo is now installing 
red electric globes near the fire alarm boxes, so that the people 
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sceking to send in a alarm at night can quickly find the alarm 
box. 

It is notified from Albany that the Public Service Commission 
has authorised the Cataract Power and Conduit Co., of Buffalo, 
N. V., U.S. A., to issue £2,380 5% gold bonds, payable іп 1927, 
to be sold at not less than 95. The proceeds are to be used for 
the extension and improvement of the Company's plant. 

My Niagara Falls correspondent reports that the Water 
Commission has decided to accept the offer of the Niagara Falls 
Hydraulic Power and Manufacturing Co. to buy the property 
in the lower milling district on which the municipal waterworks 
pumping plant stands. The Power Co. will supply electric 
current for the new pumping station up to 800 h.p. at 37s. 6d. 
the horse-power for a term of 76 years, and above that amount 
for £2 2s. Id. the horse-power. The Niagara Falls Power Co. 
offered to sell electric current at £4 4s. 2d. the horse- power. 
The old village of Suspension Bridge acquired the property in 
1876, paving £1,000 for it, and by the contract secured it for a 
term of 99 years, water rights for £200 a year, and water-power 
for £2 Эз. 14. the horse-power. 

The American Telephone and Telegraph Co. has acquired 
nearly £3,200,000 worth of New York Telephone stock owned 
by the Western Union Telegraph Co. The companies involved 
include the New York Telephone, Hudson River Telephone, 
Empire State and Pennyslvania, Central New York, Bell Tele- 
phone, New York and New Jersev, with the New York Telephone 
Co. as the medium of merger. The New York Telephone Co. is 
the largest, and in some respects, the most important of the 
subsidiaries of the American Bell Telephone Co. Of its 
£10,000,000 stock, 64% is owned by the American company. 
Of the £3,600,000 minority stock, about &3,200,000 has for 
many years been the property of the Western Union Co.. and 
it is this stock that has at last been secured by the American 
company. The transaction does not involve any settlement of 
the long 25 years’ suit between the American Telephone and 
the Western Union, in which judgment was recently returned in 
favour of the Western Union. The sum involved was approxi- 
mately £1,000,000. 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER CO. 


Warrants for interest on the 43% First Mortgage Debenture 
Stock of the South Metropolitan Electric Light & Power Co., 
Ltd., for the half-vear ended September 30, 1909 (payable Oct. 
1) have been posted. 


BRISBANE ELECTRIC TRAMW AYS. 


The directors of the Brisbane Electric Tramways Investment 
Co., Ltd., have decided to pay a dividend of 3s. 6d. each on the 
Ordinary shares, free of income-tax, in respect of the profits for 
the half-year to June 30, 1909. 


PARA ELECTRIC RAILWAYS AND LIGHTING. 


The directors of the Para Electric Railways and Lighting 
Co., Ltd., announce that a dividend on the Preference shares 
for the half-year ended May 31, 1909. at the rate of 6% per 
annum, less tax, will be paid on November 1 


PUEBLA TRAMWAY LIGHT AND POWER CO. 


The report of the Puebla Tramway Light and Power Co., for 
1908, states that the Board considered it advisable, pending the 
completion of the arrangements for the acquisition of the local 
competing lighting company (Compania Hidro- Electrica de San 
Agustin, S. A.), to delay the issue of this report. During the 
period covered by the accounts the earnings of the tramways 
have been affected (as foreshadowed in the report to December 
31, 1907) by the paving improvement work which is being carried 
out by the Municipality of Puebla, and in connection with which 
considerable betterment work and expenditure has had to be 
undertaken by the company which, when completed, will, it is 
anticipated, result in benefit to the tramway busjness. The 
lighting business has suffered very severely during the last two 
years in consequence of the fight with the San Agustin Co. 
The Board, however, are glad to state they have succeeded in 
putting an end to this competition by securing for the company 
the control of the San Agustin Co. as from July 1, 1909, on 
satisfactory terms, and they expect a material increase of 
revenue. The gross and net earnings of the power business 
continue to show a steady increase, and the results therefrom 
are satisfactory. The supply of power to the San Rafael Pape 
Mills (1,500 h.p.), mentioned in the report for 1907, commenced 
in October, 1908. The results for the six months to June 30. 
1909, show a marked improvement over those of the previous 
period. The net profits for that pericd amount to approximately 
£21,500 (nearly equal to the profits earned in the year 190%), 
and thus the bond interest for the same period, £21,891. is prac- 
tically covered. The Board consider that the outlook for the 
future is very promising. With the removal of the ruinous 
competition in the lighting business a great improvement will 


be shown in the net profits of that department. The material 
increase in the profits of the power business during the first six 
months of this vear should also be further augumented during 
the current half-year by the revenue from the horse-power 
. already sold or being contracted for. Being satisfied that it is 
now a practical certainty that the balance of the power available 
from the two Portezuelo Falls and the falls of the San Agustin 
Co. will be sold within the next two years, the directors have 
decided to proceed immediately with the partial development 
of the Tuxpango Falls (30,000 h.p., but say 25,000 h.p. to allow 
for abnormal dry seasons such as the last season has been), so 
that the company will be in a position to meet the growing 
demands of the City of Puebla and the district served by the 
company. . 


TOKYO ELECTRIC LIGHT COMPANY. 


The report of the Tokyo Electric Light Co. states that at the 
end of April the number of electric lights was 368,627 in 86,078 
families and the total of electric power supply 5,294 h.p. in 1,451 
houses. Since then there being an increase of 6,000 in light 
supply and 120 h.p. in electric power, the entire supply at 
present is estimated to be something like 370,000 lights and 
5,400 h.p. Compared with the previous term the present figures 
show an increased income of 260,000 yen in light supply and of 
42,000 yen in electric power supply. The rate of increase in net 
profit is estimated to reach at least 2,550,000 ven in a year, 
thrice the sum in three years. To give the figures of the past 
three years the sum was 710,000 yen in 1906 ; 1,150,000 уеп in 
1907 ; 1,680,000 yen in 1908, while the present vear netted the 
sum of 1,150,000 yen in only half a vear. 


r 


COMPANIES REGISTERED. 


HaLesowen LIGHTIN d AND Traction Co., LTD. Registered 
September 29, by Pemberton, Cope, Gray & Co., 5, New-court, 
Lincoln's Inn, W.C. Capital, £10,000, in £1 shares. Objects: То 
acquire the rights, powers and privileges g anted to G. Balfour 
by the Provisional Order granted by the Board of Trade under 
the Electric Lighting Acts, 1882 and 1888, in respect of the rural 
district of Halesowen, Worcester, as amended and confirmed 
by the Electric Lighting Orders Confirmation (No. 1) Act, 1908, 
and to carry on the business of electricians, suppliers of elec- 
tricity for light, heat and power, ete. 


TuEROL FOREIGN PATENTS SYNDICATE, Lrp.—Registered 
September 29, by L. Stroud, 19 and 20, Holborn Viaduct, E.C. 
Capital, £2,500, in £1 shares. Objects: To acquire and turn to 
account a certain patent; to adopt an agreement with G. G. 
Bell and J. St. V. Platts, and to carry on the business of elec- 
tricians, mechanical engineers, manufacturers and workers of 
and dealers in electricity, etc. Private company. The first 
directors (to number not more than six) are: Sir James Clark, 
J. E. Spagnoletti and H. M. Baylev. Registered office, Goldhawk 
Works, Goldhawk-road, W. 


WESTMINSTER Тоо, AND ErrEcrRiC Co., Lrp.-—Registered 
September 30, by Cox and Lafone, 17, Tower Roval, E.C. 
Capital, £1,000, in 500 “ A " shares of £1 each and 10,000 “В” 
shares of 1s. each. Objects: To carry on the business of electrical 
engineera, electricians, suppliers of electricity for light, heat, 
motive power or otherwise, manufacturers of and dealers in 
electrical apparatus, etc. Private company. The first directora 
(to number not less than two nor more than five) are: F. D. 
Johnson, F. W. White and A. Stewart. Registered office, Palace 
Chambers, Bridge-street, Westminster. 


CONTRACTS OPEN. 
HOME. 


MANCHESTER. —Corporation Baths and Wash-houses Com- 
mittee.—For the wiring and complete installation of electric 
lighting at the Cheetham Baths and Public Hall. October 12. 


OVERSEAS. 


Rome.—talian State Railways.—Telegraph cable. (Part. 


Ferrovie dello Stato, Direzione Générale, servizio contratti.) 
(A.) October 17. 


SEoUL.—Korean Government.—500 miles of telephone lines. 
Est. £7,100. | 


. SPAIN.— The Ministerio de Fomento.—Tenders for a 60 
years’ concession for the construction and working of an electric 
tramway from Sans to Coll-Blanch (Barcelona). Tenders must 
be enclosed in sealed envelopes, bearing on the outside the 
name of the tenderer. and addressed to th» Dirección General de 
Obras, Püblicas, Madrid, where they will be opened at noon on 
November 20. To qualify any tender a deposit will be required 
of 1,295 pesctas (about £47), which should be enclosed in a separate 
envelope. An application respecting this concession has already 
been submitted by the Compañia General de Tranvias, who 
have certain preferential rights in the competition. — Tenders 
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for a 60 years’ concession for the construction and working 
of an electric tramway to run from the Calle Mayor del Grao 
to the end of the West Quay, Valencia. Tenders will be received 
by the Director General de Obras Püblicas, Ministerio d» Fo- 
mento, Madrid, up to noon on October 15. Work must be 
begun within three months from the date of the award of the 
concession. An application respecting this concession has 
already been submitted by the Compañia General de Tranvias 
Eléctricas de Valencia, who have certain preferential right: in 
the competition. —Tenders invited for a 15 years’ concession 
for the working of the urban telephone system at Oviedo. the 
present lease expiring on October 31, 1909. "Tenders will be 
opened by the Dirección General de Correos y Telégrafos, Madrid, 
at 11 a.m. on November 8, but they must reach that address 
not later than noon on Novembe- 2. The concessionaire is to 
have the right to modify or extend th» present telephone system 
within a radius of 15 kilos. The “ Gaceta," containing further 
particulars, may be seen by British firms interested on applica- 
tion to the Commercial Intelligenee Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. Local representation 
is necessary in each case. | 


Sy DNEY.—Post master-General.—Switchboard app iratus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 

ToRoNTo. —Motors, ete. October 14. 


VALENCIA.— Harbour Board.—Six one-ton electric cranes for 
timber unloading. November 2. 


SOME CONTRACTS. 


Orders received by the D.P. Battery Co., Ltd., include one 
from H.I.H. Empress Eugenie, to instal a storage battery of 
their LS 13 type at Farnborough Hill, and another from the 
Crown Agents for the Colonies to supply a battery of 118 L 
15 type cells for the Bahamas. They have also been favoured 
with orders for 16 of their specially designed 25 volt batteries 
for private residences. 


The Brighton Corporation Lighting Committee recommend 
the acceptance of the tender of Messrs. Siemens Bros. & Co., 
L'd., £2,380, for the supply of cable in connection with the 
extension of mains for additional requirementa by the Railway 
Co. Works. 


TENDERS ACCEPTED. 


ABERDEEN.— The Churehes Committee accepted the offer of 
Mr. John Jackson, Silver-street, to fit elecirie light in St. 
Clement's Parish Church for £59 17s. The other offers were :— 
Pratt & Keith, £79 ; Claud Hamilton (Ltd.), £79 14s. ; Blaikie & 
Sons, £79 103. ; J. F. Anderson, £88 10s. ; Aberdeen Electrical 
Engineering Co., £98 48.; Petrie & Co., £113 17s. 6d. ; and 
Walter Simpson, £113 13s. 


` BELFAST. — Out of seven tenders, that of Messrs. John Dowling 
& Sons, £460, for carrying out the work in connection with the 
lighting of the Purdysburn Asylum by electricity, was accepted. 


St. Pancras (London). —The Electricity and Public Lighting 
Committee of the Borough Council selected the quotation of 
Messrs. White, Jacoby & Co., Ltd., for the re-winding of the 
500 kw. armature at the Regent's Park station for £130. Other 
tenders were: Messrs. Siemens Bros. Dynamo Works, Ltd., 
£214; the Westminster Engineering Co., £214. Messrs. White, 
Jacoby & Co., in their quotation, did not include the reinsulating 
of the spiral end connections or the armature core, and also 
specified that the whole of the existing conductors from the 
peri phery of tHe armature bars after removal shall remain their 
property. 

YorkK.—The Electricity Committee of the City Council 
accepted the offer of Messrs, Dick. Kerr & Co. to undertake the 
necessary extension of the electricity mains along the routes of 
the light railways, with the exception of the distributors from 
a point opposite the For Inn, Holgate, to the city bound ry on 
the Acomb-road, and from Lendal Bridge to Railway-street, 
for £2,031 4s. Id. The cost of the distributors excluded as above 
mentioned will be covered by the difference between the amount 
of Messrs. Dick, Kerr & (Co.'s tender and the loan of £2,510 
which the Local Government Board has sanctioned for the mains. 
The Committee also selected the tender of Messrs. Cox Walkers, 
Ltd., of Darlington, for the new traction switchboard, etc., for 
the light railway, for the sum of £383 8s. Id. Meters will be 
attached to this switchboard for measuring the total of energy 
supplied for railway purposes. 


Ах UwsorircirED. TEsTIMONIAL.-—Th^ following letter has 
been received by the Edison and Swan United Electric Light 
Co., Ltd., from one of their customers :—-'* September 24, 1909. 
We have to-day despatehed for your inspection one of your 
32 c.p., 100 volt Mettil lamps. This has-been in use for 5,580 
hours and has only just burned, out." 
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BUSINESS NOTES. 
LIGHTING AND GENERAL—Home. 


Астсм.-— The District Council passed a resolution, expressing 
the opinion that the maximum demand based on the load factor 
of the users of current for power and light would he fairer to the 
consumers than the flat rate now in force, and referring the 
question, together with the Electrical Engineer's report, to the 
Electricity Committee to settle the rate of charges. A motion 
in favour of asking the Metropolitan Electric Supply Co. whether 
they would take over the Council's electricity on specitied terms 
was negatived. 


BRIDIINGION.— The Council agreed to apply to the Local 
Government Board for sanction to a loan of €3,000 for elee- 
tricity extension purposes. On behalf of the Electricity Com- 
mittee it was urged that the loan was practically forced on 
them by the number of new applications for light and power, 
and by the necessity for a new engine and generator and ex- 
tensions to the buildings 


Briguton.—The abstract of the Corporation accounts for 
the year ended March 31 last shows that the liabilities on the 
electricity undertaking were £581,965 and on the tramways 
£246,784, against £595,673 and £257,185 respectively in 1907. 
During the year £15,000 was borrowed in respect of the elec- 
tricity works as compared with £20,000 in the previous year. 
A sum of £835 was borrowed for the trainways. 


BROMLEVY. A scheme prepared by the Chairman of the 
Electricity Committee to free wire and provide current for a 
fixed sum per lamp per annum has been referred to a sub- 
committee to report. To the same Committee was also referred 
the question of tendering for the street lighting of Shortlands. 


East Ham.—-The Chairman of the Corporation Tramways and 
Electricity Committee (Mr. Oakes), reporting on the past year's 
working. stated that the electricity accounts showed a profit, 
and the result was that, instead of the rates going up a penny 
for the half-year, they would remain the same as at present. 
The tramways, however, had been run at a loss. and there was a 
deficit of £750. This was due to the competition of the motor- 
‘bus, the takings for the year being £5,000 less than in the previous 
year. At the same time, the Tramways Committee had to find 
a large sum for repiiring roads which were chiefly damaged 
by the motor- bus, and it was time that the motor- bus com- 
panies were compelled to pay a share towards the upkeep of 
the roads. 


LEICESTER.— The report of the Electric Light Department. 
as passed by the Town Council, showed that the reccipts for 
the half-year amountcd to £13,966, while the total expenditure 
had been £5,824, giving a gross surplus of £8,042. After paying 
interest on capital £3,791, and sinking fund £3,344, there was 
a nct profit for the half-year of £907. There had been a decrease 
of output of the money value of about £1,800. During the year 
the increase in customers for light end motors totalled 209, so 
that the committee were hoping that very shortly they would be 
able to present as good a balance-she»t as they had done 
[reviqu:ly. The Council decided to apply to the Local Govern- 
ment Board for sanction for the borrowing of £7,000 for cables 
and works in connection with the supply of electrical energy 
from the Tramways Generating Station for power purposes. 


LowND.N.—The prospect of some of the principu thorough- 
fares in the East End of the City being pulled up by one of the 
electric lighting companies in order to “connect ир” with 
Hampstead, is, the City Press understands, likely to be averted 
by an arrangement on the part of the Corporation. There is 
every reason to suppose that the Streets Conrmittee will come 
to some arrangement with the City of London Electric Lighting 
Co. for the mains of the South London Co. being placed in the 
already constructed ducts, thus avoiding any upheaval of the 
streets. 


Lonaton.--Mr. F. H. Tullock, the Local Government Board 
inspector, conducted an inquiry relative to the application by 
the Council for sanction to a loan of £1,740 for electric lighting 
purposes, The Town Clerk (Mr. G. C. Kent) explained that the 
loan was required for the extension of an electricity main from 
Trentham-road on through Dresden, in the best residential 
district of the borough. The total amount already raised for 
electricity purposes was £26,450. Of that sum there were balances 
unspent of £125 14s. 7d. and £369 17s. 10d. The Council asked 
the Board for permission to spend those balances, and the 
Board had suggested that that should not be done, but that a 
loan should be taken up for the whole sum required. Since the 
receipt of the Board's letter the Council had not met. 

MANSFIELD.--Mr. М. K. North held a Local Government 
Roard inquiry respecting the application by the Council for 
sanction to borrow £3,500 for works of mains, meters, ete., in 
connection with the electricity undertaking. 

MERTHYR.—On the recommendation of the Management 
Committee, the Board of Guardians resolved to adhere to their 
decision to light the workhouse and infirmary by electricity, 
notwithstanding the representations made to the Local Govern- 
ment Hoard by Mr. John Mann on behalf of the Borough Rate- 
payers' Association and by certain other ratepayers. The 
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committee stated that they were of opinion that the annual 
saving for actual lighting under the scheme proposed would 
amount to at least £109, so that in five years the Guardians 
would have saved a sum equal to the amount of the proposed 
capital outlay for the installation of the system, In addition 
to this, there would be a considerable saving of expense in the 
cleaning, painting, decorating, ete., of the buildings by the 
adoption of electricity, and from a hygienic and health point 
of view electricity was decidedly preferable to gas for lighting 
purposes, 

Sov THEND.— The Town Council adopted a scheme for increas- 
ing the efficiency of the electric light service at a cost of about 
£13,000. 


SraLprna.—The question of lighting the town by electricity 
has been referred to a Committee of the Urban Council. 


Yorx.—The return for the month of August gives the number 
of units generated at the City Electricity Works as 100.616 ; 
last year 82.609; horse-power of motors connected mi; cor- 
responding month last year 137; total horse-power connected 
1,167, last year 1,059}; 8 c.p. lamps connected 343; last year 
518; total 8 c.p. lamps connected 66,395 ; last year 61,837 ; 
equivalent 8 c.p. connected—total, 95,570 ; last year 88,331. 
The total cost was £499 IIS. 10d., cost per unit 1:45 ; last year 
£483 88. 9d., cost per unit 1:43. 


LIGHTING AND GENERAL— Overseas. 


Creswick (Victoria). —An electric lighting plant has been 
installed at the West Berry Consols Gold Mine, Creswick ; and 
in the half-yearly report just issued, the Mine Manager (Mr. Jos. 
Skewes) speaks of it as a great improvement. An electric haul- 
age plant is also being installed. 


CatrcuTTA.— The Indian State Railways have decided to 
instal electric lighting in all new first and second class carri ages. 


JAPAN.—There are good op`nings in Japan for all kind: of 
electrical machinery and appliances. Latest accounta show that 
177 firms and companies are engaged in electrical enterprises, 
146 providing electric light and motive force ; their total collec- 
tive power is about 300,000 kw. Some 210,000 houses are 
lighted by electricity, being provided with $60,000 incandescent 
lamps and 910 are lamps. The most important company is the 
Tokio Electric Light Co., which at present has three power 
stations and ninc sub-stationa for transformation. This company 
is about to enlarge ita works to the extent of four generating 
machines and 47 transformers, and has und^r consideration the 
erection of new power stations and sub-stations for transforma- 
tion, ete. Several other companies are also about to undertake 
improvements and extensions of a similar nature, while others 
newly constituted have not yet completed their installations. 
The number of officially recognised e'ectric tramway companies 
appears at 60, but only some 20 are as yet working, the installation 
being generally slow for lack of capital. Some tramway com- 
panies supply also electric light and motive force, and of these, 
by far the most important is the Tokio Jetsudo Kabushika 
Kaisha, which is about to carry out considerable extensions. — 
In connection with the restoration work in the area devastated 
by the fire which occurred at Osaka recently, it is intended 
to construct a broad road, three miles in length, and to lay 
down electri^ tram lines, which will be linked up with the 
existing municipal system. The municipality incurred loss by 
damage to roads and tram lines. 


MExiCO. — With regard to the formation in Mexico of a com- 
pany to manufacture steel and chemical products by the use 
of electrical power, H.M. Legation in that country report that 
the company has been granted a concession to establish a 
factory for producing carbide of calcium cyanide of potassium, 
caustic potash, caustic soda, and chloride of lime. The com- 
pany undertake to invest $200,000 (about £20,000) in the 
enterprise ; plans for the buildings are to be submitted to the 
Ministerio d2 Fomento within a year from August 17, and the 
factory is to be completed within two years from the approval 
of the plans. Additional factories may subsequently be erected 
to cost not less than $50,000 (about £5,000) each. The con- 
cession i3 for a period of 10 yeirs The company may import 
free of dutv all machinery and apparatus, building materials, 
ete.. necessary for the construction of the factory and for the 
manufacture of the chemicals. 


MvssoonrE.— The damage done to the Mussoorie Hydro-electric 
Works at Galogi, by the recent deluge, is summed up as follows : 
—Two bridges entirely swept away. Twenty-seven lengths of 
steel piping destroved or lost. The Pushta and terrace surround- 
ing the power-house washed away for а considerable length on 
the north. and undermined slightly at the south end by the 
lowering of the river Led, and the drivers’ quarters and work- 
shops flooded. The damage has been temporarily repaired and 
pumping and lighting resumed. The Mussoorie Municipal Board 
have offered to instal electric light and lay water at a very 
moderate charge that can be liquidated on the yearly payment 
system in 10 years. 


PONDICHERRY (India).—The plant of the electric lighting 
installation, the contractors for which were—Messrs. Siemens 
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Bros., comprises two suction gas engines, each driving by 
means of belting a Siemen’s direct current generator, 14 k.w. 
460 volts. The gas for the engine is produced by means of two 
suction gaa plants, the fuel used being either charcoal, or Indian 
coke. The plant is complete with motor-driven pump for the 
producer scrubbers and for engine-cooling purposes. The engines, 
in addition, are fitted with motor-driven air compressors, com- 
plete with receiver, to enable each engine to be started with 
minimum trouble. As the system of distribution employed is 
on the three-phase principle, i. e., 220 volts between each outer 
and neutral wire, a balancer, consisting of two Siemen's generators 
on one base plate is provided and a main switchboard, consisting 
of two generators, one balancer and two feeder panels, is designed 
for the simple control of the above and the various street- 
lighting circuits. There are 324 lights installed for street lighting 
purposes. 

SERVIA.—The communal authorities of Velke Hradiste have 
applied for powers to build a large electrical works for the 
needs of the district. 


SoutH ArRICA.— Three gencrators of 2,000 kw. capacity are 
about to be ordered for the new Farrar-Anglo-French power 
station. Orders will, the British South African Export Gazette 
understands, shortly be placed for a number of electric motors 
for the Rand Water Board. Valuable orders may be anticipated 
in the near future for telephone and telegraph material in con- 
nection with extensions of the Transvaal Government services. 
The Monomotapa Concessions, Ltd., will be in the market in 
the near future for a large hydro-electrical plant. 


ToNaro WEST (Victoria). —Mr. Frank J. Coote, M.E., General 
Manager of the Cassilis G.M. Co., Tongio West (V.), in his 
recently issued report, states that during the eleven months the 
power station has delivered to the works and mines a con- 
tinuous supply for 275 days of 140 h.p. To generate 1 h.p. 
continuously for a year by boilers and steam engine, as they 
were originally doing, required 12:33 cords of wood. costing 
£11 133. Allowing for stokers and other charges, this came to 
£5,635 for the preceding twelve months before they closed down 
in August, 1907. The present power is generated and delivered 
at the motors at a cost of £3 17s. 6d. per horse. power per year, 
or £7 15s. 6d. less per year than with steam power. If the demand 
equalled the whole capacity of the electric plant, there would 
be a further considerable saving on the cost of each horse-power 
year. As their plant had only one shut-down of less than 20 mins., 
it might be classed for this year as à power supply in the first 
class. 


URUdUAV.— Official reports state that there is a good opening 
in Uruguay for electric motors and accessories. 


TRACTION—Hom2». 


BouRNEMOUTH.—The Town Council negatived a motion to 
run a service of Sunday trams. 


HaNpswoRTH.—The Urban Council resolved to obtain a loan 
of £85,563 from the Wesleyan and General Assurance Society 
at 3}° interest. Tramway purposes in connection with the 
recent acquisition of thecable route, and the Hockley depot will 
absorb £80,000 of that amount. The Clerk was requested to 
ask the Board of Trade to appoint a referee to settle the terms 
of the lease to the City of Birmingiam Tramways Co., Ltd., 
with regard to the tram: in Soho-hill, Soho-road and Holyhead- 
road. 

Lonpon.—The London County Council notified the Ber- 
mondsey Borough Council of their intention to lay electric 
cables for the tramways through Tower Bridge-road, Grange- 
road, Southwark Park-road, Raymouth-road, and Rotherhithe 
New-road and Tooley-strect to Evelyn-street, Deptford. 


PaDDINGTON.—The Borough Council declined to sanction 
the proposal of the London County Council to construct a 
tramway along Edgware-road, from Marble Arch to Crickle- 
wood. | 


Sr. Pancras (London).—The temporary tramway track has 
been laid on the last side of Highgate-road. A regular service of 
cars has started running from Hampstead, ma Malden-road, 
Prince of Wa'e3'-road, and Great College-strect, both to Holborn 
and to Moorgate-street. | 


WanpsworTtH.—The London County Council tramways from 
Hackney Station to Stamford-hill, and from Nine Elms-lane to 
Cedara-road, Wandsworth, after reconstruction for electric 
traction, have been inspected by the Board of Trade, and 
opened to public traffic. 


WOLVERHAMPTON.—-On behalf of the Board of Trade, Lieut.- 
Col. Yorke has inspected the Victoria-street and Lea-road 
extension of the tramways. 


TRACTION—Overseas. 


ADELAIDR.—Th? traffi? receipts of the Ad:laide Милера 
Tramways for the half-year ended July 31 amounted to £71,646, 
as compared with £55,271 for the same portion of last year, the 
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increase being £16,375. Traffic expenses amount to £31,728, as 
compared with £27,250, an increase of £4,478. The gross profit 
was, therefore, £39,918 for the half-year, as compared with 

22,021 for the corresponding portion of last year. Only four 
lines are being worked electrically. 


IrALY.—A decree has been issued, grintinz to the Societá 
Anonima ‘ Les Tramways de Bologne," of Bologna, powers to 
construct and work a new electric tramway from the Alemanni 
terminus to the suburb of Crociali di Bologna. The new line 
will take the form of an extension of the Via Mazzini tramway. 
Another decree authorises the * Société Anonyme des Tram- 
ways de Livourne," of Leghorn, to construct and work a new 
electric tramway from the Piazza Cavour-San Iacopo to Via 
Salviano. 


Rio DE JANEIRO.—The concessioner company of the Cor- 
covado Railway, viz., the Rio de Janeiro Tramway Light and 
Power Co., Ltd., has been authorised to substitute electric 
traction for steam power on the railway in questi^n, for which 
purpose the expenditure of a sum of 410,300 milreis (about 
£26,000) was sanctioned. The company must submit plans 
within three months for the carrying out of the work. 


RusslA.— Most of the tramway undertakings in Russia are 
owned by Belgians. Of 40 tramway systems cither at work or 
under construction 34 belong to Belgians, and three only to the 
French. Out of 1,312 versts (about 875 miles) of tramway track 
in Ru sia 1,086 versts, or over,80°, belong to foreigners, and the 
remaining 226 versts are either worked by municipalities or by 
Russian concessionnaires. 


SwITZERLAND.—The new Ritten Electric Railway will be 
over seven miles in length, and partly worked by simple adhesion 
and partly by rack rail. In describing the system, a corres- 
pondent states that the rack-rails on the Strub system are each 
12 ft. in length, and are fixed on curved supports. Effective 
transmission of the pressure to the toothed wheels is secured 
hy the use of skids, weighted with concrete blocks. The current 
for the motor is supplied from the Botzen Electricity Works. 
It is furnished at a high tension, and is reduced by a 300 kw. 
transformer to a tension of 3,000 volta to drive the 325 h.p. 
motor of the converter. The motor is asynchronous, with induced 
short-circuit current. Owing to the high speed of rotation 
(930 r.p.m.) and the high tension of the current, the continuous 
current dynamo is provided with four auxiliary poles. The 
tension of the feed-wire in contact, the battery being placed in 
parallel, is 750 volts. The running rails are used for the return 
current. The rolling stock comprises three locomotives, with 
pinion gear, four motor coaches, several trailera for the con- 
veyanee of passengers, and four goods trucks. 


+ 
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EDUCATIONAL. 
MANCHESTER. e 


The current number of T'he Journal. published in connection 
with the Municipal School of Technology, Manchester, makes 
an attractive and interesting volume. It embodies a record of 
the investigations undertaken by members of the teaching staff. 
the abstracts of papers, ete., published relating to the Electrical 
Engineering Department, Mechanical Engineering Department, 
Physics D'partment, and Chemistry Department. Quotations 
are mide from THE ELECTRICAL ENGINEER and other technical 
journals, the notices, in many instances, being illustrated with 
diagram}. 


THE SIR JOHN CASS INSTITUTE. 


Particulars are announced in another column of the courses 
of instruction for the ensuing session at the Sir John Cass 
Technical Institute, Jewry-street, Aldgate, London, E.C. The 
courses have been arranged to mect the requirements of those 
engaged in chemical and engineering works, or who are concerned 
with the use of fue] as a motive power. 


PERSONAL. 


Mr. L. L. Horrell (late of Walsall Electricity Department) ha: 
been appointed by the Pretoria Town Council to the position of 
Assistant Electrical Engineer, at a salary of £500 per annum, 
with £60 extra for locomotive expenses. , 


Mr. T. Commerford Martin, co-editor of our esteemed contem- 
porary, the El-ctrica World, of New Vork. has retired from that 
post in order to assume to onerou: duties of Secreatry of the 
National Electric Light Association. He will carry into his new 
sphere of activity the goodwill of a very wide circle both at home 
and abroad. 


Mr. T. J. West, Electrical Superintendent of the North Mid- 
land District of the Post Office, is retiring under the age limit. 
The district will after December 1 be absorbed by the Leeds 
and Bir ningham districts, opportunity being thus afforded to 
the existing staff at Nottingham of transferring to other centres 
of administration. 
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NEW CATALOGUES. 
The latest publication of M:ssra. Vickers, Sons & Maxim, Ltd., 
describes and illustrates the V.S.M. Automatic Forced Lubri- 
cation System, as manufactured and supplied by them, for all 
types of bearings, including Axle Boxes for Railway Rolling 
Stock. The advantages claimed for th? system are that it ensures 
lubrication on the surfaces exposed to maximum pressure, 
automatic lubrication by positive mechanical means requiring 
no attention, and economy of oil—‘he lubricant working in a 
closed circuit for an indefinite pricd. Moreover there is no 
wear between the rubbing surfaces, and consequently no fall in 
alignment, it prolongs indefinitely the life of the bearings and 
indirectly of the machine, eliminates ch^nces of breakdown due 
to fau!ty and defective lubrication, and with the absence of 
friction, the coal bill is reduced ccnsi ler vbly. 


From Messrs. James Hodgkinson comes a list dealing with 
their Patent Coking Stoker and Self-Cleaning Firebars. The 
apparatus is speci Шу suitable for induced draft and listed as 
smokeless under all conclit ons. It is completely automatic, 
working from start to finish with closed fire-d»ors, and can be 
applied to any type of bo'ler or furn ice. 


Messrs. W. N. Brunton, of Musselburgh, Scotland, are sending 
out an attractive little catalcgue bringing together the principal 
grades of high-clas: steel wire that асе in every-day ue. These 
wires are now used for small tools and a!l description: of shafts, 
straining wires, where a higa tensile strain is required, and both 
tension and compre: ion spring’. 

We have received pamphlets describing Kvnoch Roller 
Bearings and Seli-Oiling Bearings, manufactured by Kynoch 
Ltd., Birmingham. The co-efficients of friction of repose and of 
motion of the Kynoch Roller Bearing are 0115 and 0082 
respectively, or about c of the со-с 226 of friction of an 
ordinary bearing іл each ase. By carrying the main and counter 
shafting on Kynoch Patent Roller Bearings a saving of from 
5095 to 7594 of the power used to drive the shafting will be 
effected. Other advantages ctaimed for these bearings are 
saving in oil aad labou“, in belting, and in wear лпа tear. 

Messrs. Siemens BO. Dynamo Works, Ltd., have sent us a 
copy of a new folder dealing with " Tartun " Lamps, many 
thousand; of which hive already been supplied to electrical 


contractors and ironmongers, printed with their name and: 


* 
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The Empire Engineering Co., Lon lon, are issuing a new list 
of their“ Empire (petrol or gas) engines. They claim that the 
Empire is the first perfected type of two-cycle petrol engine, 
and will give more and steadier power, with less trouble and 
at less expense than any other engine of its rated capacity. 


SOCIAL AND RECREATIVE. 

The Anchor Cable Athletic Club, Leigh, Lancashire, held a 
very enjoyable tea and smoking concert under the presidency of 
Mr. J. Bowyer (Works Manager). During the evening Mr. A. 
Crooke, chairman of the Leigh and District Cricket League, 
presented the 2nd Division championship cup and medals to the 
members of the cricket team. In handing the cup to the captain 
(Mr. P. Wright), Mr. Crooke hoped that the club would succeed 
in winning the Ist Division cup next year. Mr. P. Wright replied 
on behalf of the members, and asked Mr. J. Bowyer, as chairman 
of the Athleiie Club, to accept charge of the cup. Mr. Bowyer 
then presented the club average Ir.zea, for batting to Mr. T. 
Tobin, and bowling to Mr. P. Wright. 

MINING ELECTRICAL ENGINEERS. 

The Home Secretary ha: been approached by the Institution 
of Mining Electrical Engineers with a view to a me.nber of the 
Institution being appointed on the Committee for the con- 
sideration of the question of revision of the rules re pecting the 
application of electricity in mines. The reply of the Home Sccre- 
tary, read at the Institution meeting, at Sheffield, states that, 
although the constitution of the Committee wiil not a'low of the 
special representation applied for, suggestion: from the institu- 
tion will be we'comed. Mr. W. Maurice (President) announced 
at the meeting that the articles of association will be submitted 
to the Board of Trade in order to have the institution incorporated. 
He hoped there would ke an increase in the number of members. 

EAST LONDON ELECTRICAL EXHIBITION. 

At the invitation of Mr. C. Newton Russell, Electrical Engineer 
to the Borough of Shoreditch, a meeting of exhibitors was held 
at the Electricity Offices, Coronet-street, Hoxton. The following 
Committe received appointment: Mr. F. Pooley (Chairman), 
Mr. H. Harrison (Vice-Chairman), Mr. E. P. Barfield, Mr. T. 
Lambie, and Mr. S. Rentell, with Mr. H. Dixon (Secretary), 11, 
Victoria-street, Westminster, S.W. It was announced at the 
meeting that nearly all the available space had been taken up, 
and, therefore, any firms in the industry who are desirous of 
exhibiting and have not yet secured space, should communicate 
at once with Mr. Rusell. The Secretary of the Exhibitors 
Committee will be pleased to receive and suggestions, etc., from 
exhibitors which they may wish to be brought before the 
Committee. 
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SCHAFER METHOD OF RESUSCITATION. 


Directions to be observed in cases of electric shcck are 
embodied in a special chart issued by the Royal Life 
Saving Society. Th» instructions, which, by the courtesy 
of the Society we are able to illustrate, are in accord- 
ance with the new Schafer methcd, and comprise the 
following :— 


To [ree [rom contact.—Note carefully and quicklv the 
surroundings; then avoiding contact with any live con- 
ductors, and using great caution if high pressures are 
involved, pull the patient away if practicable; if not, 
break the circuit. To pull the patient away avoid actual 
contact with the skin; use rubber gloves if at hand, or 
pull by a loose part of the coat (even this may be dan- 
gerous in case of high or extra high pressure), or by any 
non-conducting dry material available, such as a loop of 
rope, a broom-handle or crooked stick. If the patient is 
holding any portable electrical apparatus pull out the plug 
of the connector. 


After release from contact.—Place the bcdy on a dry 
floor or table, or dry straw, and, if no sign of breathing 
can be observed, immediately proceed to promote artificial 
breathing. 


Artificial. breathing.—1. 
wards. (See Diagrams.) 2. 


Turn the patient face down- 
Kneel at his side and place 


vour hands flat in the small of his back with thumbs 
nearly touching and the fingers spread out on each side 
of the body over the lowest, ribs. (See Diagrams.) 


Fig. 1. Expiration. 


3. Then promote artificial breathing by leaning forward 
over the patient and without violence, produce à firm, 
steady, downward pressure. (See Fig. 1.) Next release all 
pressure by swinging your body backwards ‘without lifting 
your hands from the patient. (See Fig. 2.) 


* 


Fig. 2. 


Inspiration. 


4. Repeat this pressure and relaxation of pressure as 
directed in clause 3, without any marked pause between 
the movements, about 15 times a minute, until natural 
breathing is established. 5. The efforts to restore breathing 
must. be carried out with perseverance, as life has been 
restored after a long pericd. 


In all cases medical assistance should be sent for as soon 
as possible, ard stimulants should not Бе administered 
unless advised by a medical man. The charts are issued 
at a small fee from the offices of the Society (8, Baylev- 
street, London, W.C.), and the Scciety's handbook contains 
particulars of a special drill recommended. 


PATENTS. 
Electrical Relay. 


4399.—-1909.— M. S. Conner, Hale, Cheshire. This improved 


relay of the single core type is principally applicable to 
telephones, cheapness in construction and facility in adjust- 
ment being the main features. Fig. 1 is a plan, Fig. 2 an 
end elevation, and Fig. 3 a side elevation of a relay. The 
relay consists of an electro magnet A, whose core B has 
at one end an iron back plate C, forming an extended pole 
to which an armature E is hinged at D. The free end is 
brought near to the other pole of the electro-magnet. The 
end of the core forming this pole protrudes beyond the coil, 
and the end of the armature is curved at E!, so as to present 
a considerable surface to the pole, with the object of 
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diminishing the reluctance of the magnetic circuit through 
the air gap. On the opposite side of the electro-magnet 
from the armature E is fixed a plate F supporting contact 
springs G, and the armature and a spring are linked together 
by a U-shaped link H. The amount of motion permitted 
the armature is adjusted with great nicety by means of a 
coned nut I, which is arranged to form an adjustable stop, 
and for this purpose is placed so that an edge of the link 
H may rest on the coned part of the nut. when the nut is 
advanced on its supporting screw J, the coned part of the 
nut I lifts the armature E. and thus by turning the nut in 
one direction or the other the adjustment of the relay is 
easily effected. 


Connecting Terminals for Switchboards. 


11267.—1909. —H. BRAND, Arnhem, Holland. The improved 


connecting terminal for switchboards is illustrated in the 
accompanying drawings. Fig. 1 is a front view, Fig 2 a side 
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view in section, and Fig. 3 a back view of the connection. 
Fig 4 is a front view of the switchboard with the connecting 
terminals mounted. Fig. 5 a cross-section along line A-B 
of Fig. 4, and Fig. 6 a top view of Fig. 4. The terminal 
consists of a quadrangular casing a, of porcelain, adapted 
to receive two brass clamps a! for the wires which are 
either inserted in the bores in the ends b and c of the clamps 
and secured by means of the screws i and т, or fastened 
between the heads of the screws and the clamps. The latter 
are retained in the casing by the screws, the heads of which 
engage with apertures in the casing. The terminals are 
mounted on a bar e, which fits in grooves in the casings at 
the back of the switchboard d, and is secured by means of 
screws f. In this position, the connections for the lighting 
leads g appear as far above the top of the switehboard as 
the manipulation of the screws i requires. The lines Л 
belonging to the switchboard are connected to the ends c 
of the clamps from the hack. The casing may be provided 
with one connection only, in which case it would serve as 
a unipolar connecting terminal. 


Protective Devices for Alternating Current Systems. 


4705.—1909.— ALLGEMEINE ELEKTRICITATS (GESELLSCHAFT, 


Berlin. This is an improved device for cutting out a faulty 
piece of apparatus in the event of the protective devices 
which are now commonly used, failing to operate. Fig. 1 
illustrates two sections a and a! of a feeder provided with 
four automatic switches т to illl, The primary and 
secondary windings of the transformers are indicated at 
d and c respectively, the former being located in the dis- 
tributing main and operating to induce opposite electro- 
motive forces in the secondary windings e which are con- 
nected in series through relays h in such a way that during 
normal working no current circulates through these relays. 
On the occurrence of a fault, however, in a section, the 
balance of electro-motive forces is upset, and current will 
flow through the relays ^ causing the automatic switches 
to be opened. The overload relay A! is connected in shunt 
to the transformer secondaries e, the contacts of the relays 
h and №1, being in parallel in the auxiliary tripping circuits, 
including the coils of the automatic switches. With this 
arrangement, if switch 7!!! does not automatically discon- 
nect on the occurrence of a fault in the section a}, then the 
overload relay h! on the preceding cable operates at а pre- 
determined current value to disconnect. the healthy section, 
so that further working with a fault in circuit is rendered 
impossible. In Fig 2, the overload protection is obtained 
by short circuiting the terminals of the transformer 
primaries, the one through the fuse s and the other through 
an ordinary resistance w having the same resistance as the 
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fuse s. In this case the overload relays A! are omitted, and 
the operation is as follows: If a heavy overload lasts too 
long fuse s melts, and the transformer potentials in the 
secondary windings e no longer counter- balance each other, 
and a current consequently flows in the auxiliary circuit. 
This current energises the relays л, which in turn operate 
the automatic switches for disconnecting the section. 
Instead of connecting the fuse and resistance in parallel 
with the primary winding of the transformer, they may 
be connected in parallel with the secondary windings. In 
this case, under certain circumstances resistances must be 
inserted with the fuses in order that the necessary potential 
may be obtained for the operation of the protective relays 
h, that is to say, in the case of a fault a sufficiently large 
part of the secondary current must also flow from the 
relays h. It is, however, not absolutely necessary to connect 
the fuses in parallel, but resistances may be used that are 
relatively constant over a certain range of current variation, 
but change when the current exceeds a certain definite 
value, one resistance in parallel to one of the transformer 
windings varies differently to the other resistance, and so 
causes an inequality of the secondary potentials of the 
transformers, and thereby gives rise to a current which cir- 
culates through the relays ^ and trips the switches. This 
arrangement is illustrated on cable a!, Fig. 2 of the dra wings 
in which the resistance w may be of nickel and resistance 
w of iron. 


Controlling Electric Cranes. 


23111.— 1908. — E. M. HorwE, Stockport. For each motor of 
the crane, a controller is provided in which contact devices 
are put into and out of use so as to close circuits, and cut 
out resistances in proper order by means of solenoids con- 
trolled Chrough a flexible cable from a switchboard at a 
distance, 

Electrical Connection with Rods of Silundum. 

22627. 1908.— . Cooper & F. C. Suck. Lichfield. In order 
to obtain а роса electrical connection for rods of silundum 
and similar. materials of poor conducting quality, the 
connecting pieces are made of metal compressed round the 
rod, while in the plastic state and allowed to cool under 
pressure so as to constitute a thorough electrical continuity 
between the connection and the refractory rod. 


Electric Switches. 


3628. —1909.— W. H. Hoop, Canning Town. The fixed contacts 
are mounted on the insulating block which forms the base 
of the switch in the usual wav. The movable contact is 
pivotted to a lever frame which is itself pivotted to. the 
insulating block. The elastie member is pivotted to an arm 
on a bell crank lever which takes the place of a tumbler 
lever. The other arm of the bell crank lever engages the 
inner end of a push and pull spindle. The connection 
between the bell crank lever and the spindle is insulated 
by means of an ebonite sleeve instead. of insulating the 
movable contact itself. 


Electrically Driven Grinding Machines. 


20088, —1908.—G. Rosson & F. Marsuanr, Sheffield. The base 
of the apparatus is cylindrical and provided. with means 
for securing it to a foundation. A cireular grooved pathway 
is provided on the upper part of the cylinder, and on this 
is mounted a revolving head. On the upper part of the 
revolving head are two V-shaped slides parallel to each 
other and at a sufficient distance apart to allow of their 
supporting two V shaped wheels from the trunions of which 
two side rods are carried, their rear ends being fixed to a 
bracket. which carries the motor, and their front ends 
carrying a cross head which supports the front end of the 
driving spindle. By this arrangement the driving spindle 
can be actuated and adjusted so as to work either hori- 
zontally, diagonally, upwards, or downwards, or in radial 
lines through the whole circumference of a circle or 360°. 


Electrical Commutators. 


2]1740.— 1908. —E. G. CLEVERLY & F. I. ANDERSON, London: 
This is an improvement in commutators used for distri’ 
buting current to the electrical sparking plugs of interna 
combustion engines, particularly those of motor vehicles: 
The object is to simplify the construction and reduce the 
cost of manufacture as well as to obtain a completely closed 
distributor box, and ensure perfect security of the terminal 
adjustments. The distributor box is formed of a block of 
fibre and surrounds the rotary brush of the distributor. 
The various terminals consist cach of a screw plug passing 
radially through a thread ^3 hole in the side of the block, 
the distance to which the point of the plug projects within 
the box being adjusted by screwing the plug inwards or 
outwards through the hole. Each screw plng is prevented 
from rotating by means of a plug passing through a longi- 
tudinally extending socket hole in the block and making 
an interlocking connection with the screw plug. The locking 
plug serves as the removable terminal of the corresponding 
wire to which it may be attached. 


Electrical Fuses. 


20890, —1008. —H. J. Furrier, Leeds. This electrical fuse has 
a special additional fusing chamber which is applicable to 
all forms of electrical fuses now in use. The chamber 
consists of a tube of a non-conducting and heat-resisting 
material, large in diameter and small in length, open at 
one or both ends, and provided with small slots shaped 
to allow the easy insertion of the fuse wire through the 
tube across a diameter of transversely to its length, so that 
the expulsion of the gases will take place at right angles 
to the fuse instead of parallel as is now usual. In this way, 
sudden evolution. of gases due to. heavy. circuit can be 
easily and harmlessly expelled. without damaging the 
expulsion. chamber. 


Railway Signalling System. 


Macpovean & J. Ciampers, Boulder, 
UNA. The object of the invention is to provide an 
organisation of indicatory instruments and — electrical 
actuating means which are simple in construction. and 
positive in operation. and by means of which the location 
of one or more trains in relation to one or more predeter- 
mined points on the line of à railway may be indicated 
at each station in a division and signalled to the engineers 
of following or oppositely moving locomotives. The in- 
dicatory instruments comprised in the system are_divided 
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into two classes, composite or station instruments, and 
unitary or track instruments, all of which operate on the 
same principle and by impellant means. Every station 
instrument is so constructed that it is possible to at once 
see the position of a train at any point along the line. 
The unitary instruments are disposed in proximity to the 
railway line at the stations and at the entrances and exits 
of switches and railwav yards. If the distances between 
stations is large, the unitary instruments and the associated 
circuit closing devices. which are actuated by passing 
trains, are placed at intermediate points. The closing of 
the circuits operates the signals. 


Electric Cells. 


18115.—1908.—J. SrIHOTOPOL. Berlin. This is an improved 
cell of the class in which electric energy is developed by 
heating the cell. The clectrolyte contains chromium 
sesquichloride as its active constituent. The negative or 
soluble electrode contains as its active constituent a metal 
which is insoluble in chromium sesquichloride in the cold, 
but is soluble therein in heat, and is reciprocated in the 
metallic state from the solution in the cold. The depolarising 
agent at the positive electrode contains a chloride com- 
pound of a metal capable of exerting a depolarising action, 
and which, after exerting its depolarising action, can be 
re-constituted in the cell by cooling for the purposes of 
enabling the cell to be regenerated by simple heating and 
cooling. 

Thermo Electric Piles. 

18277. —1908.— A. RirrerHausen, Kassel. The metalhe 
opponents of each couple comprising the series which forms 
the thermo-electric pile, consist of two concentric rings 
which are quite distinct and are connected together only 
by narrow or thin parts. the cross section of which depends 
upon the required stability and the current to be con- 
ducted through them. The several components are not 
connected with one another on their contact faces by the 
usual soldering, but are connected by electrolysis means or 
pressure whereby the pile can be heated in an economical 
manner. 


THE GERMAN ELECTRICAL INDUSTRY. 


The German electrical industry has been but little affected 
by the economie depression. Nevertheless (says Nir Francis 
Oppenheimer, Consul-General at Frankfort-on-Main, in his 
annual report), while the year 1907 showed an upward move- 
ment, which extended to the beginning of 1908, a change occurred 
during the second half of that year, which was largely due to 
the unfavourable conditions of the iron industry and of the 
building trades. The threatened tax on electricity also had an 
adverse influence. Additional difficulties arose through the 
contemplated. Prussian company tax, and numerous electrical 
companies have already decided to remove their offices from 
Prussia to one of the Hanse towns in the event of this proposed 
tax becoming law. With regard to new inventions, the elec- 
trical industry holds the record for the greatest number of 
patents applied for during 1908. which was 2,721, and also for 
the number which were granted, while from 1877 to 1908 the 
patents applied for amounted to 30,483. and those which were 
granted to 11,749. Statistics included in the report show that 
the horse-power of motors built by the A. E.G. increased from 
647.273 in 1904-5 to 1.350.327 in 1907-8, the corresponding 
figures relating to the Lahmeyer Co, being 265,000 and 358,000. 
During 1904-5 the Schuckert works built motors of 964,150 
total h.p.. and in 1906-7 of 1,060,150 h.p. Generating plant in 
power stations shows a growth from 191,645 kw. in 1990 to 
130,151 kw. in 1907, since when the figures have further in- 
creased. The new capital invested in electrical companies 
during 1908, not including new power stations, was 78.330.000 
marks (£3,966,500). as against 42.365,000 marks (£2,118.750) in 
1907 ; and the average dividend of 45 electrical companies, 
controlling capital amounting to an aggregate of 573.245.000 
marks (£28,662,250). is calculated at 81% for 1906-7 and at 
8:394 for 1907-8. 


TRAMWAY ACCIDENT AT EDINBURGH. 


M the termini of the cable tramway system in Waterloo- 
place, Edinburgh, a singular accident occurred. The street. was 
congested at the time with people on their way to the Mussel- 
burgh Races, and a large crowd had gathered to board. the 
cars, Suddenly one of the cars got out of hand —one of the 
strands of the cable becoming twisted in the gripping apparatus 
of the vehicle—and it rushed away at top speed among the 
crowd. several of whom were knocked down in the stampede. 
Further down the street the tramcar smashed into the rear of 
a motor-car, the driver of which was thrown into the roadway. 
The tramear broke free of the strand, and came to a standstill. 
Six persons were seriously injured, and a number of others. 
knocked down either by the tram or car, suffered from cuts 
and minor injuries. Three constables were among the victims, 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid. Last prices. 
£ £ 
British Insulated and Helsby Cables, Ord. 1-100,000 . 5. 71-71 
—— 6 p.c. Cum. Pref., 1-100, 00 ö ................... 5.. 64-63 
—— aP .c. Mortgage "Debentures s obo oe ne keke ae 100 . 103-106 
British Thomson-Houston Co., 4} p.c. 1st Mort. Deb. 

Stock, KN!!! 100 89-94 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 

9 9 000 and 275, 001-4 75, 00⸗o00o⸗u·ꝙ eee 3. 3/16-7/16 

c. Mortgage Debenture Stock ............... 100 . 38-42 
Callender’ в Cable, Debentures ...................... 100 . 105-107 
ГОША ui duras ейн Wo ³ÄA ³ a eui uec d ia 5. 101-111 
Наа о РЕСЕН s 5. 54-51 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... l. 4 
Dick, Kerr, апа Co., Ordinary, 1,260, 000 ......... 1. 1-1} xd 
—— 6 p.c. Cum. Pref., 1-305,000 ..... . 1. 1,'.-1,% xd 
—— 4jp.c. Debenture Stock. ...................... 100 . 100-103 
Edison and Swan United, A Shares, 1-99,261 ...... 3... 3/16-5/16 
—— “A” Shares, 01- 017, 139 . 5 1-14 
—— 4 p.c. Deb. Stock, Reue... 100 .. 68-73 
5 p.c. 2nd Debentures o ioi Vi ird 100 . 82-85 xd 
Electric Construction, Nos. 1 to 112,100 ........ ees. 2 .. 7516-11716 
7 p.c. Cumulative Рге!......................... 2 .. 13/10-1 7/16 
4 p.c. Perp. lat Mort. ОеЬ...................... 100 .. 65-69 
Ferranti, Limited, 5 p.c. 18t Mort. Deb. Stock, Red. 100. 6585-744 xd 
General Electric Company (1900) 5 p.c. Cum. Pref. .... 10 s 8-81 
4 p.c. Ist Mort. Deb. Stoeck«kckkkk kd 100 83-87 xd 
W. T. Henley’s Telegraph Works, Ordinary. 5. 124-131 
—— 44 p.c. Preference ............................ 5 53-53 
— 4$ p.c. Debentu res 100 106-108 
National Electric Construction Co., 1-170, 000 1225 11 
Telegraph Construction and Maintenance S 12 .. 344-36 
r 100 101-103 
Electric Lighting and Supply. — 
Amount 
Name. paid, Vest price. 
Bournemouth and Poole, Ordinary ............... (v. ТО 91-10] 
Brompton and Kensington, Ordinary ............... 5. 74-74 
—— 7 p.c. Preference ............................. 5 74-8 
Canadian General Electric Co., Common Shares $100 .. 120-125 xd 
7 p.c. Cum. Pref. Stock $100 .. 115-120 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 .. 97-100 
80 000 West End, & City Electric Supply, Ord., " 
KEETE OEE EEN баои ДЕЕ hy CRT ET VUE ЖЕК TR, AUI А 4-4 
— — 4{ p.c. Cum.. Pref., 1-80,000................... 5 44-5 
— 4 p.c. Debenture Stock, RN! erca 100 .. 96-99 
— — City Undertaking,” 4} p.c. Cum. Pref., 1-80,000. Б... 31-44 
City of London, ОгЧїпагу.......................... 10 . 103-11 
—— 6 p.c. Cumulative Ртеї......................... 10 .. 13-12} 
— 5 p.c. Debenture Stock ....................... 100 .. 121-124 
—— — 4} p.c. 2nd Deb. Stk, Rae... 100 .. 100-103 
County of Durham Electrical Power Distribution Co., 
оша; 1-50,000 ................_.......... 5. 14-2 
p.c. Preference, ,.. р Sn 5.. 3-34 
бош Pot London Elec. Supply, Ordinary ....... vaa. UU ogg 74-84 
6 p.c Cum. Pref. les 8 10 . 101111 
4} p.c. Debentures Prov. Certa. Al pd, Rd. .... 100 104-107 
—— 4} p.c. 2nd Debentures, Red .................. 100 .. 190-103 
Edmundvon’ s Electricity Corporation, Ord., 1-80,000 . 5.. 5/16 
pe Cum. РгеЇ.............................. 5 i 
44 p.c. First Mort. ОеЬ........................ 100 67-60 
Electric ag Ned. Co. of Victoria, 6 p.c. 1st Mt. Deb. 

Stock, Ne ð K ĩ 100 91-94 
Kalgoorlie Electric Power and Lighting, 6 p.c. Non. 

Cum. Pref., 1-150,000.......................... 1 3-27 / 32 
Kensington and Knightabridge Elce. Lt., Ord., 1-21,000. 5. 7-73 
Kensington and Knightsbridge and Notting Hill, 4 p.c. 

Debenture Stock, Re aſ .... .... 100 901-994 xd 
London Electric Ordinary FFF REL NO 14-2 
ttt; 5 5.51 
—— — 4 p.c. lst Mortgage Debenture Stock, Red. ...... 100 . 93-97 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Certs.), all paid.......... 100 .. 76-80 
Metropolitan Ordinary, 100,001-300, '000.............. 8 4.44 
——— 4} p.c. First Mortgage Debenture Stock ......... 100 .. 105-108 
— — 4$ p.c. Cum. РгеЇ!............................. D. us 44-5 
——— 34 p.c. Mortgage Debenture, Ted. by e eR 100 .. 834-864 
Mexican Electric Light Co., 5 p.c. 1st Mort. Gold Bds. 

1-935, C 1-1,000 ($100) D 1-3,050 ($500) M 1-4,400 

C0) K E o nues == ы 81-8352 
Midland Electric Power Dis., 41 p.c. Ist Mort. Deb. Red — .. 97-100 
Newcastle-upon-Tyne Electric ариу, Ord., 1-50,000 

and 57,010 to 137,500 ,,.,,,,,................ 5. 1741 

do. 50,001 to 57, 009. f КОРУУ 5. 44-14 

do., 5 p.c. Pref., 1-137,500 Non. Cum. .......... 5. 41-51 
Notting Hill Electric Lightinn-ę uuns. 10 .. 121-131 
Oxo Electric, Ordinary, 1-96 and 40-14,310 ........ Б... 6-64 

.c. Debenture Stock ....................... 100 .. 05-98 
River late Elec. Co., Ord., 1-119,687 & 120,501-120,507 13 115-113 
— 6 p.c. Non- Cum. Pref., 1- 100, Wo E dese 1 111 
—— b p.c. Debenture Stock, Re TTT 100 103-106 
Rosario Electric Co., 6 p.c. one Pref., 1-20,000 ...... 5 5,95, Nd 
— — 6 p.c. Cum. 2nd Pref., 1-15,000 ................ 5 51-51 xd 
Royal Electrical Com any of Montreal, 44 p.c. First 

Shares Mortgage Debentures ................... 100 .. 102-104 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. 1st Mt. Вав. . — 1051-107; % 
Smithfield Markets Electric Supply, Ord., 1-12,000 . 5 d 
South London, Ordinary ...................... ees. 4. 21-3 
South Metropolitan Electric Light and Power Ord. 1.. 5/16-9/16 

7 p.c. Cum. Pref. ..... CCH e 1 .. 11/16-13/16 
—— — 4} p.c. Ist Mort. Deb. ........................ 100 100-103 xd 
8t. James's and 100 Mall, Ordinary, 101-20, 080 and 

40,081 to 60,100 ......... J arp — 5. 81-91 
— 7 p. e. Pref. Хоп. PS MD V ͤ aeq aw 5. 7-74 
——- 3j p.c. Deb. r * э о эе э з ө ө э э е е э ә ә Фе Өө э ө е ө „ 100 . 84-88 


Amount 
Name. ics t price. 
Urban Electric Supply Co., Ordinary .............. w. 6.. 11 xd 
——— 5 p.c. Cumulative Preference e, 50, 001-100,000..... B 54 11-11 xd 

44 p.c. First Mort. Debenture Stock, Red. ....... 100 711-781 xd 
Westminster, Ordinary ............................ 5 8-9 
—— 44 p.c. Cum. Pref., 110,101-101,379 ............. D ss 5-5i 

Electric Tramways. — 
Amount 
Name. paid. J rie price. 
Anglo-Argentine 5 p.c. Cum. Ist. Pref., 1-640,000 .... 55 4147 
: Debenture Stock, Red ........................ 100 . 921-931 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75,001-150,606 1 h-} 

5 p.c. Cum. Pref. Shares, 1-75,000 .............. 1.. 9/16-11/16 
Bir'ham & Midland Trams., 4j p.c. Ist Db. Stk., Red. 100 87-90 
British Columbia Electric Railway Co., Ord. Def....... 100 .. 144-149 
=== Ord Prel: isses Xa DR NAE ОТР 100 120-125 
—— 5 p.c. Cum. Perpetual Pref. Stock............... 100 .. 106-110 
—— 4} p.c. Ist Mt. Debs., Nos. 1-6,250, of £40 each... 40 102-104 
——— 4} p.c. Vancouver Power Deb. ................. 100 .. 102-105 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. A-f 
——- 6 p.c. Ст. Pf., 30,00 1-60, ͥ- mMPDPUN PPM: 10 .. 13-2} 
—— 5 p.c. Perpetual Debenture Stock .............. 100 .. 814-844 Ad 
—— 44 p.c. 2nd Deb. оска... 100 .. 62-66 
Buenos Ayres Lacroze Trama. с Stg., 5 p.c. Ist Mort. 

Deb. Stock, Re...... 100 .. 98.190 
Calcutta Tramways, Ord., No. 1 137. DIO mns ope tpa 5 4i-51 

5 p.c. Cum. Pref., Nos. 1- 30, N awh ou Б... 43-5 

4$ p.c. 1st Deb. Stock, Red. ................ А 100 99-102 
Cape Electric Tramwavs, Nos. 1-491 er Ae See l 44 316-7 16 
City of Birmingham 'Tramw ays, 5 p.c. (чип. Pref. ..... 5 47-5} 
——— 4 p.c. lst Mortgage Deb., 1-3,000 (191775 100 .. 05-102 
City of Buenos Ayres Trams. Co. (1904), 1-248,000..... 5.. 51-6 
—— 4 p.c. Deb. Stock, Red. (19805 n 100 . 90-102 
Dublin United Tramwaysa (1896), Ord., Nos. 1-60,000 .. 10 .. 123-133 
London United Trya (1901) 5 p c. Cum. Pref. ........ 10 21-9 

4 p.c. lst Mt. Db. Stock, Red. ................. 100 67-70 
Metropolitan Elec. Trams., Detd., 1,000,001-1,314,016 . 1.. 1/32-5/32 

o p.c. Cum. Pref., 500, 001- 1,000, 000............. 1 .. 11/18-13/16 

4} p.c. Deb. Stock, Кей O SN 100 . 041-96} 
Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 .. 1003-1031 
Provincial Tramways Co., Ordinary, 1-24,012 ........ 10 .. 4-41 

6 p.c. Cum. Pref., 1- 10, OO S rry ROV Ия 10 .. 94-10] 
San Paulo Tramwav, Tight, and Power 1» EFC $100 .. 119-152 xd 
— 5 p.c. ist Mort Deb, Red. (1929) 112,00 $500 .. 101-103 ^4 
South Metropolitan Electric Tramways and Lighting Co. 

6 p.c. Cum. Pref., 19,571-169,570, Prov. Certa. .... 1 i-t 

4 p.c. Deb. Stock, Red. (1940) ................. 100 .. 60.73 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 6 .. 1-1 

6 p.c. Cum. Pref., 1-46,211ůũ•ſꝗꝙꝗôTęgͤmͥũůa l 5. 11-21 
——— 4} p.c. lst Deb. Stock, Reddluꝶꝶ . 100 81-35 

Electric Railways. — 
Amount 
Name. pan n price. 
Central London, ОгЧїпагу.......................... 100 61-63 
err 8 100 85.87 
—— deferred. али 8 100 43-45 

4 p. c. Deb. Stock (Prov. Script Certs., fully paid). 100 .. 101-103 
City and South London, Consolidated Ordinary ERE 100 30-314 

z 4 p.c. Debenture Stock ....................... 100 .. 100-102 
5: poco Pret. Stock Bl. +» esee vi eR CC XXX ee 100 .. 108-110 
— „ 17 - SUB Lodi Sco VEO e EO Nep УС СУ 100 104-107? 
—— „ Уз 1 II E E Non s 100 .. 100-103 

J woe kot wd e акеле 100 .. 96-100 
Liverpool Overhead, 5 pe. FC 10 .. Ta 

Ordinary, 1-50, 0 oTCnss8s8ss 10 .. -{8 
—— 4 p.c. Mortgage Debentures, Red., 1-1,700 ....... — 94-96 
Underground Electric Railways of London, 5 p.c. 

Pror Lo- Bhhklllkl Y Rs — . 1021-1033 

Telegraphs and Telephones. — 
Amount 
Name. paii; ten price 
Amazon Telegraph Co., 1-25,000.................... 10 .. 25-38 
—— 5 p.c. Debs., Red., within 1-1,609 Red .......... 100 .. 93-96 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-23,000 and 53,001-78,000 ............ $1,000 .. 97-99 
Anglo-American Telegraph Co., Ordinary „ 100 614-634 
—— 6 p.c. Preferred Ordinary ..................... 100 .. 104-105 

Deferred ОгЧаїпагу............................ 100 .. 211-22 
Commercial Cable Co., Ster. 500 vr. 4 p.c. Db. Stk., Red. 100 89-91 xd 
Direct Spanish Telegraph Co., Ordinary ............. 8 3-34 xd 

10 p.c; Cum. Preference ....................... 5 .. 8-8) xd 

41 p.c. Debs., , e CS Ee 50 . 1003-1024 
Direct United States Cable Со....................... 20 .. 134-13} 
Direct West India Cable Co., 44 p.c. Debs., reg. within 

IL 200. Red. y ⁊ жыка беа 100-102 
Eastern and South African, 4 p.c. Mort. Debs., within i 

e y Se RUP c Ese eG t aee 100-102 
—— 4 p.c. Reg, Mort. Debs. (Mauritius Subsidy)? 

Pr y e clo. MR od 5 .. 100-102 
Eastern Extension, Australasia and China, 1-300,000 .. 10 113-124 
—— 4 p.c. Mort. Deb. Stock, Perp. ................. 100 .. 102-104 
Eastern Telegraph Co., Ordinary Stock .............. 100 .. 129.132 
— — 3} p.c. Preference Stock ...................... 100 .. R5-R7 

4 p.c. Mortgage Debenture Stoch. 100 .. 104-1606 
Great. Northern Telegraph Co. (of Copenhagen). 10 .. 26-27 
Marconi'a Wireless Telegraph Co., Nos. 1-394, 190 hos 1-1 
National Telephone, Preferred. aha Br d oe Base Shae 100 1064-104 

Deferred SUtOCK a iu ek awrite wed aca 09 9 3n Oc 100 . 121-123 
—— 6 p.c. Cum. First Pref. ........................ ]0 .. 10!-11 
——— 6 p.c. Cum. Second Pref. ...................... 10 .. 104-101 
——— 5 p.c. Non. Cum. Third Pre... 5 ..5 7/16-5 11.16 
— 34 p.c. Deb. Stock, Red d — I—ꝛ7 .. 100 .. 98-100 

4 p.c. Deb. Stock, Ке......................... 100 .. 100-102 
Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 .. 100-102 
West Coast of America, 1-30,000 and 53,001-53,008 ... 21 1-114 
——— 4 p.c. Debs., 1-1. 500, guar. by Western Telegraph 100 ., 100-102 
West India and Panama Telegraph Co., Ordinary ..... 10 11/1613 716 
——— 6 p.c. Cum. Ist Preference .,................... 10 . BlI-91 
——- 6 p.c. Cum. 2nd Ei . 10 .. 85-94 
—— 5 p.c. Debs., Red., 1-400 ........ ce cee ee 0... 100 .. 1014-1034 
Western Telegraph Co. '1-9207,930............... vacuo. MU acy 134.131 
—— 4 p.c. Debenture Stock, Red 100 . 103-105 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


| Traffic Returns per 


Line. 

Ending 
Aberdeen Corporation ......... Sept. 29 
Ayr Corporation .............. Sept.18 
Baker Street and Waterloo Ry... Aug. 7 
Birkenhead Corporation........ Sept. 26 
Birmingham Corporation. . Sept. 25 
Blackburn Corporation......... Sept. 29 
Blackpool Corporation Tm Aug. 26 
` Blackpool-Fleetwood Trams... „, 8 
Bolton Corporation Sept. 26 
Bournemouth Corporation...... J uly 21 
Bradford Corporation..... sau Sept 25 
Brighton Corporation | » 19 
Bristol Tramway Company..... (Oct. 1. 
Burnley Corporation PE 2. 
Burton Corporation Oct. 3 
Cardiff Corporation............ он 3 
Carlisle Tramways Company.... June 19 
Central London Railway ....... Oct. 2 
Charing X, Euston, & Hamp. Ry. 7 
City and South London Railway Sent. 26 
Colchester Corporation......... July 14 
Cork E, T. and L. Company..... Sept. 30 
Croydon Corporation .......... Sept. 17 
Darwen Corporation........... Sept. 18 
Dover Corporation ............ Sept. 18 
Dublin and Lucan Electric Ry. . Oct. 1 
Dublin !! cd ER Oct. 1 
Dundee City Tramways........ Sapt. 29 
East Ham Corporation......... Oct. 2 
Glasgow Corporation........... Sept. 25 
Gloucester Corporation......... Sept. 29 
Piccadilly and Brompton. Aug. 7 
Halifax Corporation ........... ese Ц 
Huddersfield Corporation.......: Sept. 25. 
Hull Corporation.............. Oct. 2 
Ilford Corporation............. Sept. 25 
Ilkeston Corporation... Sept. 29 
| 
Kirkcaldy Corporation......... Sept. & 
Lancashire United Tramways .. Sept. 29 
Leeds Corporation............. Sept. 18 
Leicester Corporation.......... Sept. 11 
Liverpool Corporation ......... Sept. 11 
Liverpool Overhead Railway.... Sept. 26 
London County Council........ Sept. 18 
Lowestoft Corporation......... „ 17 
Maidstone Corporation......... ‘Sept. 25 
Manchester Corporation Sept. 11 
Metropolitan District pelle ay: . Oct. 2 
Metropolitan Railway...... à . Oct 3 
Nelson Corporation............ Ort. 2 
Newcastle-on-Tyne Corporation. Sept. 25 
Newport (Mon.) Corporation.... Sept. 25 
Oldham Corporation........... Jan. 24 
Portsmouth Corporation ....... Oct. 10 
Reading Corporation........... Sept 30 
Rochdale Corporation.......... Dec. 26 
Rotherham Corporation........ Feb. 4 
Salford Corporation............ Sept. 27 

Scarborough Tramways Co...... — 
Sheffield Corporation .......... Sept. 26 
Southampton Corporation...... Sept. 15 
Southend-on-Sea Corporation... Aug. 21 

Stockport Corporation .. у = 
Sunderland Corporation........ Jan. 27 
Swindon Corporation .......... Sept. 22 

| 

Torquay Tramways............AUg. 26 
Wallasey U.D.C. LAS E SE EE E SE „e „„ „„ ео, Oct. 2 
Warrington Corporation 2 2 62 6 „„ „% „6 — ] 
West Ham Corporation. . Sept. 23 
Wolverhanipton Corporation.... Sept. 22 
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NOTES. 
TRANSFORMERS. 

Great as is the increase of the use of transformers in 
general practice, many problems connected therewith still 
remain obscure, and give much trouble, at all events to 
the vounger generation. Bearing this in mind, the first 
of a series of papers intended mainly for students, and 
written by the chief of the Electrical Department of one 
of our leading working Universities, will be devoted to 
this question. This first course, as one mav term the series 
of articles, will be divided into a set of three papers entitled 
Transformer Notes and Calculations." These papers will 
be found eminently practical and suggestive, and should 
prove helpful to many. Where doubts arise in the minds 
of students, free use of our inquiry columns should be 
made. With a view to complete this matter, it is proposed 
to follow the first paper, which will appear in our pages 
next week, October 22, with brief descriptions of some 
leading tvpes of transformer. This should give special 
value to the issue, which will have a considerable circula- 
tion in the Colonies, where transformers are greatly in 
demand. 


MINERS AND ELECTRICITY. 


The Miners’ Federation of Great Britain, at their meeting 
at Newcastle-on-Tyne, displayed a somewhat exaggerated 
phase of the opposition to the use of electricity in coal 
mines. It must be remembered that miners—and a finer 
body of men it would be difficult to gather together—are 
but human, and there lies under their opposition .a dislike 
angered through the fear that electricity will mean less 
work. In this they are right enough in a sense, for elec- 
tricity, notably so in the matter of coal-cutting machines, 
means economy of labour, but this cheapening of labour in 
the long run will mean more employment; for, among 
other things, it will make it possible to work mines that 
hardly pay under existing circumstances. This not altogether 
unnatural prejudice, however, must be borne in mind, when 
we come to consider the common-sense proposition, that the 
additional inspectors required should be drawn from the 
miners’ foremen. Many of these men would make excellent 
inspectors, if subject to the supervision of the scientifically 
trained engineer. That the opposition is by no means 
universal is shown by the straightforward and enlightened 
speech of Mr. John Johnson, M.P., and perhaps even more 
strikingly so by the letter, which we publish in another 
column, of Mr. J. Reklats, himself a working miner. 


DIRECT ELECTRICAL PRODUCTION OF STEEL. 


In connection with Herr Ljunberg’s paper on production 
of iron and steel by the electric smelting process, we were 
pointing out only last week that it behoved our iron- 
masters to consider the problem seriously, and not to take 
too long over the pondering phase. That there is need 
for action is brought, home daily to those who keep in 
touch with the progress made in this direction. Not. only 
is the iron smelting and steel production by electricity 
progressing rapidly outside these realms, but now the 
problem of direct production of steel from iron ores has 
been silenced by means of the electrical furnace. At 
Dommeldingen, in the Duchy of Luxemburg, low-grade 
ores containing an abnormal amount of phosphorus have 
been tested in the electrical furnace and yielded excellent 
steel, said to compare with that obtained from high-class 
Swedish ores. The furnaces used are of special construc- 
tion, the invention of two German electricians, Herren 
Ruechling and Bodenhauser. The furnaces are being built 


in Berlin for a company organised to exploit them. Of 
course, this is a conquest of immense import to our German 
friends, for they possess in Loraine and Luxemburg huge 
deposits of these low-class ores, which hitherto have’ been 
regarded as practically valueless, but the principle involved 
has an interest reaching far outside the German frontiers. 
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INSULATED WIRE FOR CANADA. 


A letter from Mr. F. A. Cambridge, City Engineer for 
Winnipeg, Manitoba, is worth noting. He says that there 
is being placed on the Canadian market rubber covered 
wire manufactured in the United States. Although it is 
on the approved list of the American Underwriters, it does 
not bear a factory inspection label, and he states that he 
and his committee are afraid that some inferior grades of 
wire are being dumped on the local market. This is a serious 
matter, as few of the municipal and other bodies in Canada 
possess the necessary facilities for satisfactorily testing 
insulation before actually installing the wires. It appears 
that Canadian manufacturers also neglect to send out 
insulated wires with factory inspection labels and guaran- 
tees. It would appear, therefore, that here is a good 
opportunity for British enterprise, with its soundness of 
practice, to step in. What is mainly required is reliability, 
which we can surely give better than our American friends. 
As we have said before, Canada is worth cultivating from 
the electrical engineers’ point of view. 


SILUNDUM AND ITS USES. 


One of the most promising products of the electric 
furnace is silundum, a silicon carbide evolved by causing 
carbon to absorb silicon in the form of a vapour at 1,600°C. 
Unlike carborundum, which is met with both in the 
amorphus and crystaltine forms, silundum is а hard mass, 
retaining the original form given to the carbon before it 
is exposed to the silicon vapour. Silundum does not 
oxidise at any temperature below that requisite to vaporise 
silicon, and is proof against acids and alkalies. This interest- 
ing alloy, which is due to the discovery of Herr F. Bolling, 
is capable of many uses ; among others it will make capital 
bars for electric grills, plates for electric cooking stoves, 
and for laboratory furnaces and autoclaves. It will also 
replace the more expensive platinum in the working of 
brass, aluminium, etc., for although it is attacked by high 
temperature molten metals, it can be effectually protected 
by a very thin deposit of platinum. 


ANTICIPATING LOANS. 


Local authorities, when they have studied some scheme 
thoroughly, finally adopted it and applied for a loan, are 
rather apt to take for granted that such loan will be 
sanctioned without restrictions, and so, borrowing from a 
bank or otherwise, proceed merrily to carry out the work 
before the Government inspectors have begun the 
necessary local inquiry. It is a bad practice, one which 
is causing inspectors to jib, and Government Departments 
to make cutting remarks. It must be remembered that it 
is quite possible for the right to borrow to be refused, 
or only granted subject to considerable modifications. 
Some fine day а municipality will be pulled up short, and 
then either bé saddled with a truncated scheme, the ex- 
penses of which have to be met out of the rates, or the 
responsible members may find themselves surcharged. 
These anticipations of loans occasionally crop up in con- 
nection with electrical schemes. When such an event is 
pending, the electrical engineer should act as a restraining 
force, for he comes in for some of the odium attaching to 
so mischieyous and decidedly impertinent proceeding. 
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COOKING IN THE COLONIES. 


The decision of the Cape Town City Council to import 
electrical cooking appliances as a trial outfit in connection 
with the Citv Electricity Department should open the eves 
of manufacturers to the great prospects the Colomes offer. 
As а rule, electric current in the colonies. compares 
favourably with gas, so the question of cost does not hamper 
experiments. On the other hand, the advantage of being 
able by merely turning on a switch or two is likely to be 


keenly appreciated, where labour saving is assuredly such 


a matter of importance, and where often peat radiating 
stoves are such a soreness to the flesh. Properly pushed, 
electrical cooking appliances should go well in most of our 
colonies. 


GIRDLING OUTER LONDON. | 

We already possess an inner and outer circle of electrical 
railways, but that this does not meet the needs at the 
present dav most dwellers in, and visitors to, London 
know bv bitter experience. Busy as are the promoters of 
tube and other railwavs, these are mostly of the radial 
character, useful enough in their wav, but hardly giving 
that needful link between the outer fringes of this huge 
Metropolis. The scheme for an outer girdling of London 
suburbs by an electrical railway, crossing the Thames at 
Walton and having a ferry at Woolwich by wav of link 
between North and South, as described at length in our 
Correspondence columns, is bold in the extreme. Мапу 
will wish 1t success, but will sigh to think that it 15 scarcely 
for our generation. There are certainly many difficulties in 
the wav, vet i£ must not beoverlooked that such a railway 
would be of immense service for goods as well as for pas- 
senger traffic, and therein lies the hope of its feasibility. 


EDUCATION OF ENGINEERS. 


Our recent note on the importance of a high standard of 
education for electrical engineers is confirmed by the striking 
lecture by Professor J. A. Fleming, M.A., D. Sc., F.R.S. 
(printed in THE ELECTRICAL ENGINEER lašt week), and 
endorsed by the practical experience of Mr. W. M. Mordev, 
President of the Institute of Electrical Engineers. Mr. 
Mordey, in presiding at the lecture at University College, 
London, confessed that the results of the education of 
engineers were often verv disappointing and, particularly 
in certain cases, might be still more disappointing in the 
future. The training of the electrical engineer in some 
ways had been rather in advance cf the times, but he 
believed an improvement was taking place, largely because 
the field itself was expanding in so many new directions. 
Discussing the difficulties in training, he remarked that 
in the College the students learnt principles and, to a great 
extent, the application of those principles. At the works, 
however, voung men often entered with quite wrong ideas 
of what they ought to do. His own advice to young men 
was, Aim at qualifying in the shops, so that if necessary 
you can do work as a workman and earn your pay as a 
workman.” Moreover, he impressed upon young engineers 
the importance of obtaining a thoroughly sound com- 
mercial training, of understanding the calculation of 
estimates, and so on. As one who had had some experience 
of inventing he urged them not to run after inventing 
with any great hope that they were going to make fortunes. 
The fortunes that had been made bv even very great 
ingenuity in connection with inventions were very few, 
and certainly in 97 or 98 cases out of a 100 the patent 
agent was the only man who made anything out of the 
Invention. 


SILICON AND CARBON RESISTANCE. 

"ome firms employ special materials; for examp'e, 
Ferranti, Ltd., use blocks of silicon for their motor starters. 
Silicon has an electric resistance many times greater than 
cast iron, and it is also, of course, very refractory. An 
extremely high resistance can, therefore. be packed awav 
in small space. The objection to it is that the resistance 
varies considerably with the temperature. The Reyrolle 
starter has a carbon resistance, and the material has the 
special characteristic of producing its temperature as it 


heats up. In the Revrolle starter the switch arm is moved 
to the first contact, and the current gradually builds up 
to a valve that enables the motor to start. It mav be 
interesting to recall the fact that the well-known lecture- 
table resistance, consisting of a number of carbon plates 
which can be pressed together by a screw, was invented 
bv the workshop instructor at the Finsbury Technical 
College. If he had taken out a patent, it would have been 
valuable. 
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MOTORS FOR GASEOUS MINES. 


It is extremely doubtful if there is such a thing as a 
perfectly gas-tight motor, for even if the shaft works in 
stuffing boxes the breathing of the air will in time be sure 
tc make the inside atmosphere the same as outside. When 
a motor heats up to say 70° F. above atmosphere, some 
15 or 20% of the enclosed atmosphere must find its way 
out or else the pressure inside must rise. If the air, or a 
part of it, gets out, then when the motor cools down 
air must go in again or there will be a vacuum. It is this 
alternate tendenev to a pressure and a vacuum which 
causes the breathing action to be so powerful. Motors which 
may have to work in an explosive atmosphere are now 
being built by one of the leading firms with a casing able 
to withstand anv explosion which is likely to occur inside. 
In other words, the designers have assumed that sooner 
or later a gaseous mixture will find its way inside. 


UTILIZATION OF NATURAL LAWS. 


In his paper on “ Invention and Industrial Progress 
with a Treatise on the British Patent System,” read before 
the Graduates’ Association, Institution of Mechanical 
Engineers, London, on Monday, Mr. J. E. S. Lockwood.- 
Graduate, of Wolverhampton, observed that the utiliza- 
tion of natural laws undreamed of by our forefathers 
had created wide scope for the application of the inventive 
facultv, and has resulted in inventions of a revolutionary 
character. New industries had in consequence been created 
almost within our own time. The most important of the 
natural laws which had been utilized for practical purposes 
were the expansive force of steam, and the explosion of 
mixed gases; the attractive force created by electricity 
in soft iron, and the disruptive force in the deposition of 
metallic and other substances; the action of vacuum in 
evaporation, and in the temporary adhesion of contact 
surfaces; the action of electricity as a generator of light, 
heat, and power, and a transmitter of sound; the action 
of light upon sensitive films in the production of photo- 
graphic images; the combined use of the vacuum and the 
electric. current in the production of the incandescent 
lamp ; the combined use of photography with the deposition 
of metals for the production of printing surfaces. It was 
possible that the patent records might be regarded as a 
barometer of the trend in which progress was “being made 
in the various industries. Take, for instance, the steam- 
engine. In the year 1896 the number of patents granted 
in connection with steam-engines was 180, and 10 vears 
later the number was [45. These numbers were entire lv 
in keeping. with the industrial progress of the branch of 
engineering. with which the steam-engine was connected. 
Since the invention of the steam-engine, gas-engines, 
oil-engines, turbines and electrical power had been invented, 
and these under certain circumstances were in many Ways 
preferable to steam engines. Latterly, turbine and re- 
action wheels had directed the attention. of inventors, 
and are now becoming more widely used. In 1896 the 
number of patents granted was 47 while in 1906 the number 
was 226. The motor car industry has, within the last 
decade or two made very rapid progress. The number of 
patents granted in 1896 in connection with motor road 
vehicles was 360, while in 1906 the number was 547. In 
this industry carburetting apparatus and vaporizers mav 
be specially mentioned as having taxed the ingenuity of 
many inventors. In 1896 the number of patents granted 
was 63, and in 1906 the number was 187. 
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ELECTROLYTIC WATTMETERS. 


A notable advance was made in engineering practice 


when electrolytic meters were introduced, but, successful 
as several types of these are, they all possess the drawbacks 
of having no dial and requiring resetting, even refilling. 
Now, with instruments of precision and computation, such 
as meters, the great desirata are simplicity of construction 
and automatic working. It was, therefore, felt that “ the 
last word ” in electrolytic meters had not been said, and 
many engineers have been studying the subject with a view 
to ımprovement. 

Mr. Thorpe, by patient research and experimentation. 
has succeeded in giving us a very simple, perfectly auto- 
matic dial electrolytic wattmeter. Like many another 
inventor who has introduced an instrument marking an 
epoch in the history of an industry, Mr. Thorpe has chosen 
the shortest cut to solve the problem, a straightforward 
way which, now that it is pointed out, seems quite obvious. 
In outward appearance the electrolytic wattmeter is very 
much like a motor wattmeter. It has the usual recording 
dials, is of the shunted type, so can be made in any size, and 
is compact. But, as regards the principle involved : the 
Thorpe method`is to make use of the decomposition and 


re-combination of an electrolyte, but placed in hermetically 
sealed tubes, so that no mischief can be done and no re- 
filling is required. Moreover, the electrolyte is merely a 
caustic soda solution, and by this simple means chemical 
reaction is avoided and the life of the instrument enormously 
prolonged. As we have said, it is automatic in action, 
requiring no attention, shows records direct in kw. hours, 
has at full load from half to one volt drop, and very small 
shunt loss. It is evident that we have here a reliable 
instrument, whose very simplicity, and consequent inex- 
pensiveness, should make it popular with all concerned. 

Good evidence of the soundness of Mr. Therpe’s invention 
is shown by the adaptability of its principle. While we 
dwell specially on the dial wattmeter, his method is equally 
applicable to scale reading instruments, thus bringing his 
invention to the aid of the very cheapest types of machines. 
Even here, however, we find improvement, for these instru- 
ments, while requiring resetting, do not need to be refilled, 
and they give their records in B. O. T. units, not in 
ampere hours. 

Other adoptions of the principle are the Thorpe time log 
circuit breaker and the motor starter. The first-named 
appliance can be fitted to any existing circuit breaker, but 
controls the operation until the time fixed has expired, and 
even should the overload cease, the tube automatically 
resets itself. The main coil can be placed in any position 


necessary. The motor starter is much like others, with the 
important exception that the radial arm is moved forward 
step by step by the action of the sealed electrolytic tube. 
If any fault occurs, the overload and shunt-winding release 
are so arranged аз "йо ensure the contact arm starting from 
the initial stage. | 


It will be seen from the above brief account and the 


accompanying illustrations, that Mr.Thorpe has contributed 


valuable additions to the electrical engineer's equipment. 
He has given us something that is safe, accurate, automatic, 


and adaptable within wide limits. Which are the qualities 


that go to make permanent success. 

It may be mentioned that these various instruments are 
being manufactured by the Thorpe Meter Syndicate, Ltd., 
Mr. Hayden Harrison, of 11, Victoria-street, Westminster, 
being the sole commercial agent. 
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ELECTRICAL PLANT AT DURHAM MINES. 


TheYintroduction of electrical plant is making steady 
progress in the Durham collieries. The Lahmeyer Electrical 
(‘o.. Ltd., are to instal for the Blackett Coal Co., Newcastle- 
upon-Tyne, a main shaft electrical winder. The motor will 
be of the Lahmeyer standard three-phase type, running on 
a 500 volt, 40 cycle circuit. It will raise 783 tons of coal 
per hour from a depth of 124 ft. The winding gear will 
comprise a cast-iron drum, driven by a motor through 
double induction spur gearing. In addition to the working 
brake, operating on a brake disc mounted on the side of 
the drum, there will be an emergency brake fitted on the 
second motion shaft. We understand that arrangements 
are being made by the Consett Iron Co., Ltd., for the 
installation of a single motor haulage plant at their Chop- 
well Colliery. It will be operated by a Lahmeyer standard 
three-phase asynchronous-induction totally enclosed motors. 
The specifications provide for a continuous output of 
500 b.h.p., voltage, 625, three-phase, 50 cycles ; full load 
speed, 182 r.p.m. ; and maximum output of motor, 1,000 h.p. 
The controller will be of the Lahmever standard type, with 
oil-immersed reversing switch, both operated by one com- 
mon lever. The motor is to be coupled up direct through 
flexible coupling, and one set of reduction gears to the 
haulage drums. At the Kimblesworth Colliery, the Charlaw 
and Sacorston Collieries Co., Ltd., propose to have in- 
stalled a low pressure turbine plant for lighting, pumping, 
and general purposes. The plant is to include a Rateau 
patent heat accumulator, a 250 kw. Rateau mixed pressure 
turbine coupled to a direct current generator, and a multi- 
jet Leblane condenser. 
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MINES: INSPECTION. 
NEWCASTLE CONFERENCE AND ELECTRICITY. 


The necessity tor additional inspectors of mines, men 
with a practical experience at the coal face. was the im- 
portant subject of discussion at the Newcastle conference 
of the Miners’ Federation of Great Britain, under the 
presidency of Mr. Enoch Edwards, M.P. 

Three resolutions bearing upon this subject were on the 
agenda. The first was introduced on behalf of the Lanca- 
shire and Cheshire miners, and was moved by Mr. J. Butler 
in the following terms :— 

“Seeing the great amount of work which H.M. In- 
spectors of Mines have to perform, we move that our 
Labour members of Parliament, also our agents, press 
the Secretary of State to appoint more inspectors, Such 
persons appointed shall have five vears’ practical ex- 
perience at the coul face, and their salaries to be paid 
by the Treasury.” 

An impression was created by the speech of Mr. W. E. 
Harvey, M.P. (Derbyshire), who seconded the resolution. 
With regard to the West Stanley disaster last February, 
Mr. Harvev said it was now generally conceded that elec- 
tricity in the mines had created a danger which had to 
be very carefully watched. It must be- Matched bv the 
Federation, in order to protect the lives of the miners, 
and all possible legislation should be passed through the 
House of Commons. He hoped the recommendations of 
the Royal Commission would be adopted. 

Mr. H. Dunn, Northumberland, introduced a resolution 
bearing on the same subject; but somewhat more definite 
in its application. The proposal was :— 

^ That in each mines inspector's distriet we seek to 
have a working miner inspector appointed.” 

It was mentioned bv the mover that 1,340 lives were 
lost in the mines last vear, and the average over five vears 
was 1,219. 

In seconding the Northumberland resolution, Mr. Man- 
son (Midlands) emphasised the need for more frequent 
inspections, more particularly in the dangerous seams of 
the Black Country. They must induce the Home Secretary 
to appoint. practical inspectors. 

Mr. John Johnson, M.P., moved the resolution in the 
name of the Durham miners :— 

That this conference urges upon the Government 
the absolute necessitv of the appointment of a large 
number of working miners as inspectors of mines.’ 

The West Stanley disaster disclosed how much there 
was to be done on the question of electricity. In Durham 
there were 208 collieries, and there was one chief inspector 
and two assistants. Under the Mines Act of the country 
there were 3,227 mines, and the ratio of inspectors would 
be found to be about the same as he had quoted for Durham. 
In 1907, 757,887 miners were emploved, and their output 
reached 282 000, ООО tons. The two great dangers in the 


mines at present were coal dust and electricity. The Stanley | 


explosion was a great revelation, and though at the inquest 
the verdict was that thev could not say what had caused 
the accident, thev, at that conference, need not be so 
* mealv-mouthed." 

J am definite in my opinion that the Stanley disaster 
was caused by electricity,” declared Mr. Johnson, and 
I think that everything possible should be done to minimise 
the dangers of electricity." He did not say that electricity 
should be eliminated entirely, but he did say that such 
precautions should be taken that the miners on leaving 
their homes might have reasonable anticipations of return- 
ing at the end of their day's work. 

We want workmen inspectors as far as possible—men 
with a technical knowledge, commensurate with their 
duties,” he concluded, amid cheers. 

In connection with the above report, the letter printed 
below, which was addressed to the Editor of the Newcastle 
Chronicle, should be read, as it emphasises the position 
taken up by Mr. Johnson. It is signed by J. Reklats, of 
Earsdon :— 

"In perusing your issue of ‘October 2, I was not a little 
surprised to find that one of the questions on the VR 
is the important one of electricity in mines, and that, 
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view of the Government's Inspectors’ reports on the West 
Stanley explosion in February last, the Executive Com- 
mittee have brought before Parliament the dangers arising 
from the use of electricity in dry and dusty mines, and 
press for its immediate removal from such mines. 


* Although as a working man in full sympathy with the 
general aspirations of the class to which I belong, I think 
in this instance that the Executive are not justified in 
demanding that the whole of the electrical plant should be 
immediately removed from the mines of this country because 
of the West Stanley explosion. Any one with a technical 
knowledge of mining who ascertains the opinion of many 
of the miners of that colliery and read the reports of the 
explosion in the various mining and engineering journals. 
in conjunction with the report of his Majesty's Chief 
Inspector of Mines, cannot but conclude that much of the 
evidence given at the inquest on the victims of that disaster 
was à perversion of facts, and can form no reliable data 
for future guidance and action in mining legislation. 
Furthermore, such an enactment would impose a burden 
and a hardship upon mining engineers and owners of other 
collieries, in no way responsible for the West Stanley 
catastrophe. 


It is quite evident that if the provisions in the Coal 
Mines Regulation Act as to watering in dry and dusty 
mines had been carried out in fheir entirety, the West 
Stanley calamity would not have cecurred. I have no desire 
to sit in judgment on the management of the colliery, 
rather would I reprove my 
for their indifference and, in many instances, culpable 
negligence in not conscientiously carrying out daily their 
ordered duties, when such duties mean the safety of their 
fellow workmen. I firmly believe that much of the hard- 
ship and suffering (not to speak of anvthing more serious) 
of our fellows is largely due to these causes. An alternative 
and better mode of prccedure, I think, would be for the 
Federation Executive to impress upon the whole of their 
members who may have to attend to the watering of rcads, 
the firing of shots, the switching of electric current, or the 
ectuating of anv part of such an installation, etc., the 
imperative necessitv of conscientiously domg their duties 
for the general safety of their fellow-workers, and to report 
at once to the management, their lodge official, and, if 
need be, to the Government Inspector for the district, any 
danger that they may have noticed arising from accumula- 
tion of gas and coal dust or of insufficient watering, or 
ineffective insulation of any electric plant. Thev would 
thereby assist the management in carrying out the pro- 
visions of the Coal Mines Regulation Act and in securing 
the safetv of life and property. 


To my mind, electricity in mines, whether used for 
coal-cutting, haulage or other purpese, stands in the same 
category in relation to drv, dusty, and gaseous mines, as 
do blasting explosives. And vet there is not one of the 
associated districts in the Federation that would dare to 
demand that explosives be not allowed for blasting in such 
mines. Why? Because they realise the hardship that 
would be placed on the preducer, consumer, and the owner. 


„Another question which is to cecupy the attention of 
the conference is, that they urge upon the Government 
the necessity for the appointment of additional inspectore, 
including the working miners. If this demand should 
become a legislative enactment, there would be created 
such an anomalous precedent as has not been in the historv 
of the coal trade, unless and until such appointed miner 
possessed a technical knowledge of mining equivalent to 
that required bv the law for a certificated manager of 
mines. Otherwise it were an absurdity to expect a practical 
working miner to prosecute, maintain or adjudicate on a 
point of danger or insufficient ventilation against a person 
with a technical knowledge and high intellectual attain- 
ments. We have practical proof of that in connection with 
the pericdical inspection bv the workmen under General 
Rule 38 of the Coal Mines Regulation Act., which is at 
many collieries neither more nor less than a farce, and in 
many instances there required ascertainment of the work 
to be done for safetv has been a useless burden of cost on 
production, which must inevitably come off the pick-point. 
I know that this is not the prev ailing opinion, but I speak 
from personal observation and experience, I have ercssed 
the Rubicon.” 
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STANDARDISATION IN ENGINEERING.* 
By HENRY ADAMS, M. Inst. C. E., M. I. Mech. E., F. S. I., F. R. San. I. 


Although I am not new to the Presidential Chair of 
engineering sccieties, this Association is unique in its 
membership. Other societies contain engineers of all kinds : 
some who are gocd talkers—commercial engineers ; some 
who are good schemers—who can get up a limited liability 
company to float their projects; some who аге роса 
designers— who can prepare plans for any work for which 
money is forthcoming; some who are specialists—who 
devote their time to carrying out one class of work: but 
you, gentlemen, are the engineers who have to maintain 
the work originated by others, who have to make it a prac- 
tical success, who have to make good the shortcomings of 
the theoretical: men, to remedy the defects of their designs, 
and to maintain everything in working order and in the 
highest state of efficiency. This is responsible work, but it 
is very interesting, and I have no doubt that you all feel a 
pardonable pride in the positions you occupy. 

I claim to have been an Engineer-in-Charge long before 
I joined your Association. From 1865 to 1877 I was assistant 
manager and afterwards manager of the outdoor department 
of Sir William Armstrong’s firm, and was in charge of the 
erection of dcck gates, bridges, hoists, cranes, hydraulic 
machinery of all kinds, and the fitting out of ironclads with 
guns. At the time of the construction of the Millwall Dccks 
I was responsible for the daily work cf fourteen foremen and 
four hundred men, and these are my credentials for asso- 
ciating myself with you to-night. 

In casting round for subiects upon which to address you, 
it seemed to me that “‘ Standardisation " was the keynote 
of the present age, and that a few remarks upon it might be 
useful. The earliest standard was probably the unit of 
length, but down to 1824 the only legal measure of length 
was "three barleycorns round and dry make one inch, 
twelve inches one foot, and three feet one yard.” The first 
standard worthy of the name was a yard length marked on 
a brass rcd by a mechanician named Graham, employed by 
the Royal Scciety in 1742. Two copies of Graham's yard, 
made by Bird in 1790, were legalised by Act of Parliament 
in 1824. Ten years after this the standards were destroyed 
by a fire which burnt down the Houses of Parliament ; but 
the Royal Astronomical Scciety had an accurate copy, and 
at least one other was also in existence. From these, four 
Parliamentary copies were made and deposited respectively 
in the Royal Mint, with the Royal Scciety, in the Royal 
Observatory at Greenwich, and the Houses of Parliament. 
In form they are all bronze bars 1 in. square, each being 
38 ins. long. Near the ends of each bar there are two holes, 
in which are inserted gold plugs with fine lines engraved 
upon their surfaces, which lines are exactly one yard apart 
at a certain stated temperature. The Act legalising these 
standards was passed in 1855. The accuracy of the measure- 
ment adopted may be inferred from the fact that a change 
of temperature of only one-hundredth of a degree Fahren- 
heit was found to produce a sensible effect in the length, 
and this yard is now the British Standard of Length. 

Approximate standard measures for public use will be 
found on the north terrace inside the balustrade of Tra- 
` falgar-square, where the Westminster engineers check their 
surveying chains before and after use; and also in the 
Guildhall of the City of London, which surveyors in the City 
find more convenient. A 100-ft. steel tape may generally 
be found to be within 4 in. of accuracy, a steel chain from 
{ in. to 14 ins., according to age and condition; while a 
corrected 66-ft. Chesterman wired tape, after being used on 
wet grass and wound up again, was found two days later 
to be 65 ft. 4 in. long; and three weeks later, when tested 
again before use, was found to be 65 ft. 9 in. long, or still 
contracted 3 in. owing to getting wet. 

The method of estimating length by lines engraved across 
a bar is known as “line measure," and comparison in the 
case of the standard bars was effected by means of two 
micrometer microscopes reading to one twenty-thousandth 
part of an inch. Sir Joseph Whitworth, however, showed 
that the principle ot end measurement“ was more 
accurate, and that the sense of touch, aided by mechanical 
means, was so much more reliable than that of sight, that 
he was able to detect by his measuring machine a difference 
of length of one-millionth of an inch. This remarkable feat 
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was rendered possible by the means then available for 
prcducing true planes, which enabled apparatus to be con- 
structed with almest absolute precision. 

In 1840 Sir Joseph Whitworth intrcduced the method of 
scraping surface plates, instead of grinding them, to prcduce 
a true plane. He showed that to originate a surface plate 
it was necessary to obtain exact agreement between any 
two in a set of three, two only not being suffcient, as they 
might be respectively concave and convex, and be parts 
of a true sphere. 

I have not found any record of the first intrcduction of 
plate and wire gauges, but 50 vears ago there were in 
existence the Birmingham wire gauge, the Birmingham 
plate gauge, the Lancashire gauge, the music-wire gauge, 
the needle-wire gauge, and the Whitworth decimal gauge. 
The latter is the only one upon a rational basis, and as 
each number represents so many mils, or thousandths of an 
inch, it could have been made of universal application. The 
Birmingham wire gauge (B. W. G.) was the best known; 
but this gave way on March 1, 1884, to the Imperial 
Standard wire gauge (S.W.G.). This and the Standard Sheet 
and Hoop Iron gauge, which came into use at the same date, 
are merely fixed sizes corresponding to certain dimensions, 
but prcceeding by irregular intervals. For galvanised iron 
roofing the cld B.W.G. is still largely in use, but for sheet 
zinc there is a special gauge which bears on relation to 
anything else. For sheet lead the weight in lbs. per foot 
super gives the designation, e.g., 5 lbs. lead, which is simple 
and satisfactory. 

The first notable and practically successful effort at 
standardisation, as we now understand it, occurred when 
Sir Jcseph Whitworth introduced his standard screw threads 
for belts and nuts (1841-57). When I was an apprentice it 
was а very common thing to find that the bolts and nuts by 
different makers were not interchangeable, and a broken 
stud in a cylinder-end meant not only drilling out, but 
tapping a larger hole, because there were no dies to make 
the sume thread as before. Only a few of the best shops 
were at that time supplied with Whitworth stocks and dies 
and screw taps ; now, as you all know, they are universal— 
in Great Britain, at least. The Whitworth standard is, 
however, not the only one we have in use at the present 
time for screw threads. That was for mechanical engineers, 
and may be called the “ bolt " standard. In addition we 
have the Whitworth gas threads adopted by the tube trade 
generally, and the British Association gauge for apparatus 
screws, which is adopted by the Post Office Telegraph 
Department and most large electrical firms. 

Mr. H. F.-Donaldson, in a recent lecture to the Graduates 
of the Institution of Mechanical Engineers on “ Inter- 
changeabilit y and Methods of Securing it in Screw-Threads," 
said :—“ It is impossible to overstate the value, not only 
to this country but to the world at large, of the work of 
Sir Joseph Whitworth. By his means standard length 
pieces, and machines of great precision for measuring and 
comparing them, were brought into practical use, and within 
the reach of anyone desiring to improve the quay of his 
work. He not only put these, but he put also upon the 
market plug-and-ring gauges nominally of true dimension, 
and, I believe, he also actually preduced the equivalent of 
limit gauges. though he did not press this methcd of 
working upon the public view, perhaps because the general 
methods of engineering at that time were not sufficiently 
advanced, and did not seem to require it." In case there 
should be any present who are not acquainted with the 
object and use of limit gauges, I may explain that the 
system consists of having. for every true dimension required, 
two gauges called ро” and “ not-go” gauges, so made 
that one is larger by a defined amount than the desired 
dimension of the piece of work, and the other smaller also 
by a defined amount. There are two important terms used 
in connection with these gauges—“ allowance and 
“tolerance.” ‘ Allowance " із the intended difference in 
measurement between the diameter of a shaft and its 
bearing, or a belt and its hole; and “tolerance” is the 
difference that may be tolerated in gocd work between the 
dimension desired and that achieved. 

The economical advantages of standardisation must have 
cecurred to every manufacturing firm very early m its 
career, although it may not have got beyond the elementary 
stage where the parts could be cast from the same pattern, 
and marked off from the same templates. The firm of 
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Willans & Robinson mav occur to vou as one that carried 
this principle to its extreme limit of usefulness, where every 
part of an engine was gauged to the thousandth of an inch 
to be perfectlv interchangeable at any time ; and many 
of you probably know that our friend, Capt. Riall Sankey, 
was largely responsible for this happy state of things. 
While I was working as an improver in a piecework gang I 
was very fond of intreducing marking-o gauges, self- 
adjusting lathe carriers, and other standardising and labour- 
saving appliances, leaving me with spare time which, I am 
afraid, was spent in“ larking about " ; at any rate, it led 
to my being reported by the ganger, who said he and the 
other members of the gang were“ keeping me." This led 
to an investigation, when it. was found that I had earned 
more than any others in the gang, and then thev turned 
face and said I was “ bringing down the prices." It did not, 
however, prevent me from endeavouring always to find the 
shortest road to efficient completion. 

One of the most hotly discussed questions of standardisa- 
tion was known as the battle of the gauges." It referred 
to the gauge of the rails for railway traffic, and ended in the 
permanent adoption by Act of Parliament (1846) of the 
standard of 4 ft. R} in. between the rails for Great Britain, 
and 5 ft. 3 in. for Ireland. The 4 ft. 81 in. was called 
" narrow gauge,” to distinguish it from the “ broad gauge ” 
of 7 ft. adopted on the Great Weste:n Railway, but d'scarded 
in May, 1892. A similar battle was fought over the gauge 
for the railways in India, where we have the broad gauge 
of 5 ft. 6 in., and the narrow gauge of 1 m. =3 ft. 32 in., and 
now the battle ground has shiftcd to Australia, where there 
are about 7,000 nvles of 34 ft. gauge, somewhat less of 5 ft. 
3 in. gauge scattered over several divisions, and 3,472 miles 
of 4 ft. 81 in. gauge in New South Wales. Besides this, there 
are 82 miles of 23 ft. gauge, and 23 miles of 2 ft. gauge. 
Standardisation has been proposed, but no action has yet 
been taken. It has been generally stated that the 4 ft. 
84 in. gauge was originally adopted because it agreed with 
certain existing colliery tram lines ; but my idea is that no 


one would fix upon such an irregular measurement, and that. 


it is more likely derived from a 5 ft. over-all measurement 
of the rails. 

The formation of the Engineering Standards Committee 
by the Institution of Civil Engineers, at the suggestion of 
Sir John Wolfe Barry in 1901, was the first combined effort 
at standardisation, and the success of that body has been 
very marked. The main committee was reinforced by repre- 
sentatives of the Institution of Mechanical Engineers, the 
Iron and Steel Institute, the Institution of Naval Architects, 
and the Institution of Electrical Engineers; but besides 
the main committee, 12 sectional committees and 24 sub- 
committees have up to the present been formed to carry 
on the work. Some 280 engineers and others representing 
the cream of the experts in each branch have given their 
services freely to the work. They turned their attention 
first to rolled joists, and produced a very good list; up to 
that time the sizes and proportions of the various sections 
depended upon individual judgment, and there was on sort 
of agreement between the various makers. Besides rolled 
joists, all the common forms of section; angles, tees, zeds, 
channels, etc., were included, and later on, tables of their 
properties were given, viz., areas, weights, moments of 
inertia, section moduli, radii of gyration, etc. All this very 
much simplifies the work of designing, and has proved a 
great advantage to manufacturers. Those of you who may 
be acquainted with Skelton & Co.’s broad-flanged beams 
may have wondered at their exclusion from the standard 
list, seeing that their undoubted economy for many pur- 
poses is beyond all question. The reason given is that they 
can only be manufactured in a Grey " mill under licence 
from the patentee, and that they are, therefore, at present 
not suitable subjects to include under a public standard, 
but there 18 nothing to prevent them from being adopted 
in suitable cases. 

The British Standard Specification for Portland cement, 
which is No. 12 of the Reports, has been of very far-reaching 
importance, and has done more than anything else to raise 
the quality of Portland cement. Formerly every architect 
and engineer had his own ideas, or borrowed some, with 
regard to the tests and other details mentioned in his 
specification, frequently providing the manufacturers with 
difficulties, but, perhaps, quite as often giving them a loop- 
hole for escape. If the Standard Specification had not 
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appeared just when it did, the spread of reinforced concrete 
building construction would have been attended with much 
greater risk, and probably failures also. 

The standard specification for structura] steel for ship- 
building. boilers, and bridges, and the forms of standard 
tensile test pieces, have all been extremely useful. Then we 
have the specifications for tramway rails and fishplates, 
bull-headed and flat-bottomed railway rails, tubular 
tramway poles, pipe flanges, and pipe threads, and various 
electrical matters. Stoneware pipes are not, perhaps, of 
such importance as many subjects that have already 
received attention: but there is a general concensus of 
opinion that thev should be standardised, and it is probable 
that thev will shortly receive the attention of the Engineer- 
ing Standards Committee. 

The Engineering Record points out that the standard: a- 
tion of sections of iron and steel or the quality of cement is 
by no means all that has been desired in Great Britain, for 
there has been a certain degree of pressure brought to bear 
to standardise machinery. Early in the committee's work 
it was recognised that when the movement was extended 
to the form of structures or machines, there was risk of 
encroaching upon the domain of original thought and 
design. It was at first decided that only materials and 
sections should be dealt with, leaving to the engineer the 
decision as to how the standards should best be applied to 
solve the problems which he might have under consideration. 
In a rather strange way, however, a departure from this 
general decision was made quite soon. The Secretary of 
State for India requested the committee to prepare standard 
types for locomotives for the Indian railways. The con- 
sulting engincers of the Indian Government and the chief 
locomotive builders were accordingly associated with the 
proper sub-committees, and eventually a number of 
standard types of engines were designed, which have proved 
very satisfactory. This instance of the standardisation of 
complete machines, while not absolutely unique in the work 
of the committee, is nevertheless still looked upon as open 
to question as а regular poliev, and no action has yet been 
taken on the request to standardise dynamos and prime 
movers. The danger of adherence to a standard after it 1s 
no longer serviceable has been recognised from the outset 
of the work of the British. committee, like that of the 
American Society for Testing Materials, and consequentlv 
provisions are made for the reconsideration of every 
standard section or specification when the time is ripe for 
such action. Care has been taken, however, to safeguard 
this work of revision: for standards which are revised 
every year or so, are hardly standards at all. It is believed 
that by having each of them prepared by a sub-committee 
composed of men representing engineers, purchasers, and 
manufacturers, all engaged in their daily work with the 
subjects in which they are dealing, the standards will be so 
well drawn originally that the necessity for their revision 
will not arise quickly. 

Those who have to carry out construction in brickwork 
know the difficulty that exists in bonding bricks of different 
quality, or from different sources, ax although each group 
being made from the same size mould will not vary much, 
the different groups show considerable variation. A London 
brick averages 83 in. by 43 in. by 25 in., but a Midland or 
Northern brick will be approximately 9 in. by 4} in. by 
3 in. The Royal Institute of British Architects, in con- 
suliation with the Brickmakers’ Association and the 
Institution of Civil Engineers, framed conditions which 
came into force on May 1, 1904, fixing the average size of 
bricks and joints which may be summed up as giving the 
standard size of the bricks as 9 in. by 4:375 in. by 2-6875 in. 

The use of co-ordinates in the production of curves is of 
extreme value in the case of any standard which consists of 
a series of values or dimensions. Numerals can only be 
grasped consecutively, but curves can be observed as a 
whole, and any irregularity is self-evident. So far back as 
1860 I was using curves in this way, and have constantly 
adopted them for checking experiments and tests, and 
tabulating proportions. The '' uniformity of Nature " is a 
very definite fact, and there would be less irregularity in the 
records of tests if it were the general practice to plot them 
to curves. 

Some years ago an elaborate series of experiments was 
made upon riveted joints, under the auspices of the Institu- 


tion of Mechanical Engineers; but although I gave con- 


siderable time to their elucidation, I was not able to formu- 
late them into any general standard for my own use. It is 
a subject that would well repay the trouble of casting into 
a popular form, so that given a material of standard quality 
one might know the best pitch and diameter of rivets for 
mere strength in girder and bridge work, and to res'st fluid 
pressure in addition in boiler and tank work. 

Eve-bars, or eyes for the ends of links, for bridges, roofs, 
cranes, etc., was another matter to which considerable 
attention was given some 40 years ago, with the result that 
there were many suggested forms, but not one that could 
be called a general standard. We cannot say that mild 
stecl represents finolitv in structural material, but it 
would be useful to have a standard form of eye-bar in this 
ma-*erioal. | 

Having been brought up as a mechanical engineer, I seem 
to drift generally to that aspect of any subject, but under 
the head of standardisation we have many branches to 
consider. I have only to mention the words *'candle- 
power " to eall to your mind a standard that we have heard 
a very great deal about since the introduction of the electric 
light. The standard candle, or, as it is sometimes called, the 
British Parliamentary candle, is a sperm candle, six to the 
lb., 3 in. in diameter, and burning at the rate of 120 grains 
of sperm*ceti per hour. The One-Candle Pentane Air-Gas 
Flime,” invented by Dr. A. Vernon Harcourt, represents 
the true average value of the light of the legal standard 
sperm candle, but it is actually equivalent to 1:001 sperm 
candles. A similarly constructed 10-candle lamp was made 
permissible in 1898 for the official testing of London gas. 
The standard gas burner used for testing the illuminating 
power cf all qualities of gas is the Sugg “ London ” (No. 1) 
argand burner, consuming gas at the rate of 5 cubic ft. per 
hour, with a chimney 6 in. long and 14 in. internal diameter. 
In France the standard illuminant is the Carcel lamp, 
burning 648 grains of pure oil per hour, and equal to about 
74 candl:s. The German (Hefner) standard c.p. is only 88% 
of the English standard ; German lamps are, therefore, 
rated too high compared with English. The Hefner lamp 
was adopted in 1896 as the practical international unit 
measure of light. 

Other countries besides our own have given much con- 
sideration to the question of a standard of light, and there 
are many difficulties still to be overcome: the latest in- 
formation is from the Bureau of Standards in the United 
States. Mr. Nutting. of the Bureau, brings forward an 
entirely new standard in the light emitted by a body of 
glowing helium gas. Helium, it will be remenibered, says 
the Engineering Record, is an extremely light gas which 
preduces a well-known bright line in the yellow of the solar 
spectrum that puzzled the astronomers for many vears. 
Found first terrestrially in mere spectrosccpic traces in the 
gases cccluded in certain specimens of lava, it was finally 
found in the rare mineral cleveite, isolated and examined, 


and has since been discovered to be an almost infinitesimal - 


normal component of the atmosphere. One of its many 
peculiarities is that it glows when electrically excited at 
reduced pressure with an exceptionally bright yellowish- 
white colour, much nearer the hue of ordinary artificial 
illuminants than the colour given by any other permanent 
gas. It was next found that a capillary tube, say a couple 
of inches long and one-tenth of an inch in diameter, could 
readily be so excited as to give an extremely steady light of 
1 to 2 c.p. per inch of length, and that the tubes could 
apparently be readily duplicated to give concordant results. 
Bringing the tube to standard condition means merely 
applying a definite and very easily measured clctric 
current. The life of the helium tube is not yet determined, 
but there is reason to think that it can be made reasonably 
good, especially if it should prove feasible to make a 
capillary tube of quartz. 

Here, then, one has a standard light which seems to be 
capable of ready reproduc'ion, and which is of gocd colour 
and fairly satisfactory magnitudo. With quartz tubes the 
available magnitude could probably be increased to 5 or 
10 c.p., which would be sil better for the comparison ot 
secondary s andards. The light is entirely free from almcs- 
pheric conditions, and in steadiness leaves little to be 
desired. It is too early in the investigation to pass judgment 
on the true value of the helium tube as a standard ; but it 
certainly looks very promising indeed, and is especially 
interesting on account of its novelty and simplicity. 


THE ELECTRICAL ENGINEER, OCTOBER 


I5, 1909. 531 


The application of a standard of illuminating value to 
coal gas, although originated for that purpose, is felt to be 
somewhat of an anomaly, since incandescent mantles have 
been so widely adopted. It is the calorific value that is now 
the main consideration, and gas companies are consequently 
endeavouring to improve this by reducing the illuminating 
power. The South Metropolitan Gas Co., so far back as 
1900, obtained permission to reduce their gas from 18 to 14 
c.p., ard last year the Edinburgh and Leith Gas Commis- 
sioners reduced the c.p. of their gas from 20 to 14. It is 
probable that a combined test will ultimately be substituted 
as a standard for the present test of the c.p. of the naked 
flame. N 
James Watt, at the latter end of the eighteenth century, 
introduced the first standard for the rating of engines and 
machinery, viz.. the h.p. of 33,000 foot-Ibs. per minute. He 
knew that the actual power of a horse was abcut 22,000 
foot-lbs. per minute, but he wanted his engines to be well 
ahead of their specification, so he allowed a 50% margin. 
The various kinds of h.p. that one hears about indicated, 
brake, nominal, actual, etc.—only refer to the mode of 
measuring or expressing it, and not to any intrinsic differ- 
ence in the standard. Only two of them are really needed 
the “ indicated," which is the h.p. in the cylinder; and the 
brake,“ which is the h.p. given out at the crankshaft. In 
fact, it would be an advantage to use the term brake-h.p. 
alone as being the actual power the engine can give out. 
Nominal h.p. is a useless commercial term, which may mean 
anything, and should be entirely abolished. In passing I 
may say that James Watt missed a grand opportunity in 
not making the circular inch the standard upon which 
steam pressure should be measured. E 

Just now there appeurs to be some stir about the proper 
mode of standardising the power of small petrol motors. 
They cannot very well be “ indicated,” and various pro- 
posals have been made to establish à comparison by the 
dimensions. The Royal Automobile Club (1906) gave the 
rule for power rating as 2 D?a, where D is diameter of 
pistons in inches, and n the number of cylinders. Н. 

| | D?8NR 
Sturmey gave a horse-power formula as follows : ——-— 
| | 12,600 
where D is diameter and S stroke, N number of cylinders, 
and R revolutions per minute, to be taken as 1,000 if the 
actual number is unknown. This formula is practically the 
same из the oridnary h.p. formula for steam engines, 
assuming а mcan pressure of 42 lbs. per sq. in. throughout 
the stroke. 

Explosives arc so largely used in certain engincering work 
that the need of standardising them has been suggested, 
and a start has been made by the Amcrican Society for 
Testing Materials. For some 500 years gunpowder only was 
at the command of the engineer, but since 1845 many other 
materials have been invented or discovered and used for 
blasting purposes. It is calculated that over 1,000 different 
explosives have been offered for use, and as their precise 
composition and mode of using are of vital importance, it 
is fit &nd proper that they should conform to certain 
standards. | . 

The standardisation of catalogues has been talked about 
for many years, but makes little progress. The Architects’ 
Technical Bureau are issuing to their members special 
covers and uniform sheets illustrating building materials 
and sundries supplied by the various manufacturers, but 
these are too much in the manner of displaved pictorial 
advertisemen s to be of real value. The Engineers’ Stan- 
dardiscd Publications Association appear to be doing 
similar work for engineers. The handiest sizes for cata- 
logucs and circulars are 8 in. by 5 in., 10 in. by 8 in., and 
13 in. by 8 in., corresponding with note, letter, and foolscap 
sizes of writing papers, but printed papers generally run a 
trifle larger. : 

Standardisa‘ion is not confined to engineering matters ; 
the Quantity Surveyors’ Association have ccmmenecd to 
standardise the modes of measurement for builde:s’ quan- 
tities, and have issued No. 1 of their “ Uniformity of Meu- 
surement " pamphlets, which deals with the measurement 
of slating and roof-tiling work; previously Leaning’s book, 
entitlcd ** Quantity Surveying," was the nearest approach 
to a standard that was available. There is every advantage 
upon the score of uniformity of procedure in producing 


such works, but the publication of a good text-book in any 
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subject tends to standardise the work in that subject, and 
to some cxtent to cramp the minds of the students by giving 
the impression of finality. Although there are undoubted 
advantages in standardisation, it chiefly helps the average 
man, and aids economical production ; while the man of 
intellect is more or less hampered by having a rigid model 
set up for him beyond which he may not pass. The whole 
tendency of modern education and official regulation is to 
make one man as much like another as possible, to stamp 
out individuality and to discount common sense. I have 
had not a little to do with technical education, and in a 
small way have attempted to stem the tide of the current 
reliability on rules and formule. I have always advised 
students to try to understand the principles, and then the 
formule would follow of their own accord without being a 
burden to the memory. My remark to a student on one 
occasion shows what I mean: He was troubled about a 
formula for some simple thing, and in remonstrating I said 
“ If you were in a stokehold when a gauge glass burst, you 
would want a formula to help you out of danger." 

Reference mav be made here to the proposal of standard 
notation for algebraic formule, which was taken up by the 
Civil and Mechanical Engineers’ Society, and a discussion 
opened by the President, Mr. W. Noble Twelvetrees, on 
January 2, 1908. The same subject was considered by the 
International Commission on Reinforced Concrete at Bale 
on October 12, 1908, and a resolution was proposed that : 
* A uniform mathematical notation for the most important 
magnitudes occurring in the specifications and statical 
computations should be drawn up." and early in 1909 an 
interim report was issued, which was a distinct step in 
advance, but the result was somewhat crude. The Concrete 
Institute took up the matter at this stage, and after several 
meetings of the Science Standard Committee and Special 
Sub-Committee on Notation, of both of which I was а 
member, a draft report was prepared which is published in 
the Concrete Institute Transactions, Vol. L, Part ITI. 
Although all members of the sub-committee were assiduous 
in their labours, the chief credit must be given to Mr. E. 
Fiander Etchells, who was most enthusiastic. Briefly, the 
proposed notation is based upon what is called the “ three- 
alphabet system,” m which initial letters in ** Latin smalls ” 
are used for lincal dimensions, intensities, of forces, loads and 
stresses, constants, etc. ; in“ Latin capitals " for areas and 
volumes, moments, total forces, loads and stresses, angles, 
constants, etc. ; and in “ Greek smalls” for angles, con- 
stunts, etc. The reduction of half a dozen of the best known 
but apparently dissimilar ferro-concrete formule to the 
standard notation, causes all their differences to disappear, 
and there is no doubt that much advantage would accrue 
from the gencral use of the same letters to represent the 
same things. 

Recently I have been assisting the London County Council 
in framing and passing their Building Act Amendments 
through Parliament, to permit of steel frame construction 
and reinforced concrete buildings being erected without the 
hampering restrictions imposed by the 1894 Act, and I am 
reminded that this is only another form of standardisation. 
If architecture and engineering had been close professions 
like law and medicine there would be little need for Building 
Acts, as only competent persons would be registered, while 
such Acts now have to be framed to regulate the incom- 
petent designers and keep them within safe limits. 

By a little expansion of the idea it may be said that the 
laws by which the country 1s ruled are only standardisation 
applied to actions; but, gentlemen, we must not get into 
politics, and I think I have occupied sufficient of your time 
if I have not been able to give you much instruction. I 
trust, however, that I have been able to arouse a little 
interest in the subject which may lead you to give it further 
consideration. 


ELECTRIC SMELTING IN CANADA. 

According to the Director of Mines in Canada (Dr. 
Eugene Haanel) arrangements are in progress for establish- 
ing the first electric smelting plant in Canada at Sault 
Ste. Marie. The Lake Superior Co. is arranging for the 
construction of a number of furnaces similar to those now 
in successful operation in Sweden. A second electric 
smelting plant is about to be erected at Chat Falls, for the 
treatment of iron ores. Mr. Louis Simpson, of Ottawa, is 
interested in the latter scheme. 
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PROTECTION OF ELECTRICAL EQUIPMENT.* 
By P. M. LINCOLN. 


The question which I wish to discuss in the following 
is that of the protection of electrical apparatus and trans- 
mission lines from the danger of breakdown to which such 
apparatus is subjected by electrical“ surges.“ The most 
frequent and severe source of electrical surges is lighting. 
There are other causes, arising from operation of trans- 
mission line and the electrical apparatus that goes with it 
to make up a complete plant. For instance, switching, 
particularly on the high tension side, may give rise to 
surges. Also grounding of high tension transmission lines 
particularly if the ground be an arching one such, for 
instance, as would occur when the limb of a green tree 
comes cccassionally into contact with one of the con- 
ductors of the line. Also a short circuit on the transmission 
line or other electrical apparatus may give rise to an 
electrical surge. 

The question. which I wish particularly to discuss in 
this paper is, therefore, the manner in which such surges 
may arise, and the best protection to supply in order to 
prevent them from damaging either the apparatus or 
service. 
anvthing new. The most that I could possibly expect is 
to bring а new viewpoint to some who are interested in 
long-distance power transmission, and the protection of 
transmission circuits from damage and interruption. 

What is meant bv the term "surge" ? This is a fair 
question, and should have a straightforward answer. If 
this question were to be asked of Steinmetz, he would 
fill pages with differential equations and long ess signs 
of integration, and finally give an answer (as he has already 
done) in the form of mathematical formula. Such an 
answer, although it tells the story, is, unfortunately, 
useless to the mind of the average long-distance trans- 
mission line operator, since it requires the mind of a trained 
mathematician to interpret such an answer as well as to 
make it. 

For my own part, I have found that a proper conception 
of the phenomenon of electrical surges can be much better 
conveyed to the mind by using an analogy. The use of 
a proper analogy conveys a concrete idea rather than an 
abstract one, and the mind can much more readily grasp 
the idea in that shape that when it is merely akstract 
ideas which must always be associated with such electrical 
terms as volts, ohms, henrys, microfarads, etc. Алу 
analogy must be used carefully, since in many points of 
comparison it is apt to fail. If improperly used, it mav 
lead to conclusions entirely wreng, but if properly applied 
it will lead the average mind to a much clearer conception 


of what is going on than can be obtained by any considera- | 


tion of merely abstract quantities. 

The following hydraulic analogy, in many respects, 1s 
similar to the electric circuit, and I trust that its descrip- 
tion will be of assistance to some in gaining an idea of an 
electric “ surge." 

Suppose we replace a three-phase a. c. generator trans- 
mission line and receiving apparatus with a hydraulic 


arrangement shown in Fig. 1. In this figure, “ A" is the 
piston pump with the three pistons 120° apart. “С” is. 


a duplicate of pump “A,” whereby the work done by 
“A” is transferred to “С” and “В” are pipes con- 
necting “A” with C.“ The likeness to an а. c. power 
transmission system is accentuated in our analogy by the 
fact that the water or other liquid in the system simply 
oscillates back and forth through the pipes "B" from 
generator pump “A” to motor pump C.“ In order 
to endow this hydraulic system with the functions of an 
electric circuit we will have to imagine that the walls of 
pipes B " are perfectly flexible— for instance, to be made 
of pure India rubber. This introduces into our hydraulic 
system the analogy of static capacity in the electric system. 
If we imagine that water is to be used in the hydraulic 
analogy, the weight or inertia of this water introduces 
into the hydraulic system the equivalent of inductance or 
reactance in the elcetrie system. Since the water in passing 
back and forth will have certain losses due to friction against 
the walls of the pipe and pumps, the idea of ohmic resistance 
of the electric current is transferred to the hydraulic 
analogy. 


° Paper read at convention North-Western Electric Light and Power 
Association, Seattle, September. 


I do not expect in this discussion to bring out 
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If we wish to imagine the effect of increasing static 
capacity we might do so in our hydraulic analogy by 
imagining the walls of the pipe to become more flexible ; 
for instance, to be made of thinner walls of rubber. For a 


transmission line without capacity, we would have to 
substitute a hydraulic system with perfectly rigid and 
inflexible pipes. Increasing inductance or reactance may 
be represented in our analogy by increasing the weight, 
and, therefore, the inertia of the liquid pumped; for 
instance, by substituting mercury for water. Increasing 
electric resistance may be represented by smaller, rougher 
or longer pipes, thus increasing the frictional resistance. 
It is further necessary to assume that the volume of the 
pump cylinders is large compared to the volume of the 
pipes connecting the two pumps, and to gain a proper 
idea we would have to imagine further that the speed of 
the pumps is slow, say one stroke per minute or so. 
Now if we can keep our imaginations under proper con- 
trol and can carry this hydraulic analogy in our minds, 
we are prepared to investigate the nature of an electric 
surge by means of this analogy. Suppose we suddenly 
inject into one of the flexible pipes B” at some point 
between pumps “A” and "C" an amount of liquid 
which will instantly swell the pipe at that point to some 
three or four times its normal diameter for a length of some 
eight or ten diameters. "This would be analogous in the 
electric system to the effect of lightning. A cloud discharges 
in the neighbourhood of a high tension transmission line. 
The area of the transmission line which has been covered 
by the cloud is relatively small. The discharge of that 
cloud releases in the transmission line a certain amount of 
static electricity in addition to the normal amount of 
current present due to the action of the generators and 
receiving apparatus. What happens next? It is much 
easler for the imagination to fcllow this in the analogy 
than in the actual transmission line. If the pipe is not 
strong enough, the wall breaks—that is, an insulator 
punctures or *' slops over," and the accumulation of water, 
electricity—in part at least escapes. If the walls cf the 
pipe are strong enough to stand the strain—that is, 1f the 
insulators do not break down—a wave or surge begins to 
be propagated in both directions. The distended walls 
of the pipe bring their elastic force to bear upon the en- 
cl:sed liquid, and the accumrlated “lump” of water 
begins to be dissipated in both directions. Inertia of the 
liquid, together with the pressure on it from the elastic 
walls, will cause it to assume successive forms which are 
probably very mtch like those shown in Fig. 2. The 
accumulation cf liquid will become longer and thinner, 
and it finally divides into two separate “lumps” as it 
travels from the point of disturbance in both directions, 
At the point of disturbance the tendency to break the wall, 
is the maximum, and this tendency becomes less and les, 
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Fig. 2. 
as the wave or surge prcceeds from the point of disturbance. 
However, should the surge encounter a weak place in the 
walls, a break may cecur in some place comparatively 
remote from the point of disturbance. 
Now, what happens when this wave or surge reaches the 
electrical apparatus at the ends of the line? For the 


purpose of considering this question, we would have to 
replace our pumps with something that will behave like 


a transformer or generator in an electric system. Now, 
generator and transformer windings have two important 
differences from an equal length of transmission line in 
that both the capacity and inductance per unit length are 
largely increased. In our hydraulic analogy the increase 
in capacity per unit length may be represented by 
imagining à much thinner walled pipe for the generator. 
The increase in inductance per unit length may be repre- 
sented in the analogy by an increase in the specific gravity 
of the liquid—say by substituting mercury for water. I 
have endeavoured to give a graphic representation of these 
mcdifications in Fig. 3. | i 

B-1 is the transmission line with relatively heavy walls, 
although still flexible and a light liquid contained therein, 
sav, water. 

B-2 is the generator which has relatively thin, but still 
perfectly, elastic walls containing a heavy liquid, say, 
mercury. 

When the wave or surge that has been started out on 
the line B-1 reaches the point P," that is, the terminal 
of the generator or transformer, it is obvous that the 
following things will occur : | 

First.—A part of the energy of the incoming wave will 
be reflected, and will, therefore, travel back through the 
line B-1 from the point “ P." 

Second.—The remainder will begin to travel through 
part B-2, the generator or transformer, ‘but the speed of 
Ив propagation will be very much reduced because the 
liquid being set into motion is very much heavier, and also 
because the forces acting upon it through the elastic 
retaining walls are much smaller. 

Third.—The steepness of the wave front during its 
propagation through B-2 will be very much increased 
over that obtaining in B-1 on account. of the action of 
the same forces as noted in the above paragraph. 

I have allowed my own imagination rather free play 
and give in Figs. 4, 5, 6 and 7 my idea of how the wave 
will modify itself when being propagated from medium 
B-1 to medium B-2. Probably the most noteworthy 
modifications during this transfer of the disturbance from 
B-1 to B-2 is the abrupt increase in the steepness of the 
wave front. For instance, consider the points P-1 and P-2 
in Fig. 5. At P-1 there is a tendency to burst the pipe, 
that is, breakdown the insulation to ground ; but there 
is also a hes vy stress tending to break through from point 
P-1 to point P-2. Suppose that the portion B-2 of our 
pipe, instead of being straight as indicated by our diagram, 
were to be coiled upon itself, and that one complete coil 
took place in the distance from P-1 to P-2, then there 
would be a tendency for the liquid at point P-1 to break 
through the walls of the pipe into the neighbouring coil 
at P-2. This is exactly what occurs in the electric system. 
An incoming surge, in penertating the turns of electrical 
apparatus, causes an excessive voltage strain between 
adjacent turns. The momentary breakdown or snapping 
across of this surge from one turn to the next will do no 
particular damage unless such breakdown is fcllowed by 
the dynamo current, and an arc is thereby established. 
If this latter event cccurs, then the break does tremendous 
damage. In my opinoin, practically all of the failures 
in generators, transformers, etc., which can be traced 
directly to lightning or other surges, are due to a break- 
down between turns rather than to a break of the insula- 
tion from conductor to the ground. There, is, of course, 
due to the normal operation of the apparatus, an insula- 
tion strain from conductor to ground, and also one between 
adjacent turns. A surge momentarily increases both of 
these strains. The strain and ground may be thereby in- 
creased 20%, 50%, or perhaps 100%, or even somewhat 
more ; the strain between turns may thereby be increased 
20 times, 50 times, 100 times or even more. A surge, 
therefore, throws a tremendously larger increase on the 
insulation between turns than it does on the insulation to 
ground. From certain observations that I have made, it 
is my opinion that the momentary strains between turns, 
particularly near the terminals of the apparatus, may 
approximate a considerable percentage of the terminal 
pressure. This is a danger in electrical apparatus which 
has not been sufficiently appreciated in the past. 

It is evident that the protection of electrical apparatus 
from such dangers as are outlined in the above consists in:“ 
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First.— Making the apparatus so that it will stand large 
momentary voltages between turns. This consideration 
shows the''great. advantage possessed by transformers, 
particularly oil insulated, over generators. It is pcssible 
to insulate transformers between turns to a much higher 
degree than any, generator can be, particularly where oil 
is used. 
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Second.—Limiting, by use of proper lightning arresters, 
the size of the wave or surge that may enter the electrical 
apparatus. Reverting to the hydraulic analogy, if we 
should provide a hydraulic relief valve at the point “ P," 
Fig. 5, it would have the effect of removing at least a part 
of the excess liquid at the instant the strong pressure on 
the walls occurs. If this relief valve were to be set so that 
it operate at pressure of, sav, only 20 to 300% above that 
caused by the pumps while in normal operation, then this 
relief valve would not affect the normal operation and would 
also limit a surge or wave entering part B-2 to an amount 
which could not exceed 20 or 30% above normal pressure 
or voltage. This indicates the function of the ideal light- 
ning arrester. Jt prevents any electrical surge which has 
a value of 20 to 3095 greater than normal voltage from 
entering the electrical apparatus. This is the utmost that 
any lightning arrester can do. The electrical apparatus 
itself must be so designed that it will take care of an 
entering surge which is not more than 20 or 30% above 
line voltage. 

Reverting again to the hydraulic analogy, suppose our 
relief valve has a relativelv long discharge pipe of, say, 
1-100th the area of the incoming pipe “В” in Fig. 1. 
The time during which the excess pressure exists at P," 
Fig. 5, is relatively small. Such a pipe attached to the 
relief valve would be utterly unable to discharge a sufficient 
amount of the liquid to relieve the pressure. As & conse- 
quence, the size of the surge entering part B-2 would be 
but little reduced by such a relief valve. This is analogous 
to what occurs with a lightning arrester having a large 
ohmic resistance in series with it for the purpose of pre- 
venting the dvnamo current from following. This indicates 
in general why this type of arrester is inferior to the elec- 
trolytic. The electrolytic type of arrester, once broken 
down, has almcst a zero resistance to ground, and, there- 
fore, allows the maximum possible reduction of the surge 
before it enters the electrical apparatus. 

Another method of protection that has shown itself of 
considerable value both in theory and practice (as a pro- 
tection from lightning) is the overhead grounded guard 
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wire. The theory of this kind of protection is as follows: 

Апу conductor that is entirely enclosed or surrounded 
by another conductor cannot have induced thereon a static 
charge which originates from any action going on outside 
the surrounding conductor. For instance, a lead covered 
electric cable cannot be directly subjected to lightning 
disturbances because of the protection action of the sur- 
rounding lead sheathing. The overhead ground wire acts, 
to a certain extent, in the same manner. Although it does 
not entirely surround or enclose the high tension wires 
which it protects, it does so partially, and to the extent 
that it does enclose or surround the high tension wires 
it provides the same protection as does the lead sheaths 
to the underground cable. In the electric transmission 
circuit the voltage of the charge which would otherwise 
be induced upon the transmission line is kept down by the 
presence of the guard wires. 

Still another methcd of protecting high tension trans- 
mission lines 18 to ground the neutral of the lines. This 
grounding may be done either by connecting it solidly to 
the ground or by putting in a greater or less resistance 
between the neutral point and the ground. To just what 
extent this grounding of the neutral either completely or 
partially is of value, is a mooted question among engineers. 
As I see it, the question of grounded neutral versus un- 
grounded may be considered from two view points: first, 
from the view-point of protection of the apparatus or 
equipment, and second, from that of the protection of the 
service. | 

First. Protection to apparatus. The advantage in a 
sclidly grounded neutral, so far as protection to apparatus 
is concerned, is that the normal voltage to ground can 
under no conditions rise to more than about 5895 of the 
normal voltage between conductors. This advantage is. 
of course, of the utmcst importance, when considering 
insulation strengths to ground of the various apparatus 
involved. 

On the other hand, the disadvantages of a solidly 
grounded neutral is that every ground which occurs 
develops immediately into a short circuit, and these short 
circuits in turn cause severe mechanical stresscs to be set 
up in the windings of the transformers and the generating 
apparatus. 

With à grounded neutral, therefore, it is reasonable to 
expect that the windings of the transformers and generators 
will be subjected to much more frequent shocks than with- 
out such a ground. „Also, dwing to the fact that every 
ground immediately becomes a short circuit, and that at 
points of short circuit the are wil cause considerable 
destruction, the svstem with the solidly grounded neutral 
will be subject to more frequent destructive arcs both on 
the line and in the apparatus where there is probability 
of such ares developing. | 

It is my own opinion that, so far as protection to 
apparatus is concerncd, the advantages of grounding the 
neutral very much outweigh the disadvantages, and if 
protection to apparatus alone were to be ccnsidered, 1 
would have no hesitation in making recommendation for 
a solidly grounded neutral. 

Second.—Protection to the service. As mentioned 
above, the disadvantage of a sdlidly grounded neutral is 
that every ground develops immediately into a short 
circuit. With a veltage such as is always used in high 
tension transmission (sav, 44,000 and above), there will 
alwavs be a sufficient. voltage at the point of arc to cavse 
that arc to continue until power to that particular section 
of line is cut off. This fact almcst invariablv will cause 
an interruption of power whenever a ground cccurs on 
any point on the transmission system. 

This would not be so materially a disadvantage were 
it not for the fact that experience has again and again 
demonstrated that lightning storms will very cften cause 
insulators on the line to arc acrcss or puncture. With 
the neutral sclidly connected to ground, each one of these 
punctures and flashovers means an interruption of service. 
If the line were not sclidly grounded, it is probable that 
many cf these flashcvers would not interrupt the service, 
since a flashover invclving only one conductor might 
simply mean that the other two conductors on the trans- 
mission line would momentarily rise to a potential nearly 
double normal, while the arc at the defective insulator, as 
well as the voltage to maintain the are, disappears. 
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In view of the difficulties which the line is apt to en- 
counter with a solidly grounded neutral, many engineers 
prefer to ground through a resistance instead of connecting 
the neutral sclidly to ground. In order to be of use the 
resistance between the neutral and ground must be rela- 
tively high, and it, further, must be able to carry a con- 
siderable current for at least a short period of time. In 
other words, it must be capable of dissipating a very 
considerable amount of energy for а short period. A 
satisfactory type of resistance for this grounding service 
is difficult to secure. Cement columns have been used, 
but these are unsatisfactory owing to the extreme varia- 
bility of their resistance. Also, if the current through 
them is maintained for an appreciable time the heat 
developed is apt to crack or even to burst them. After 
studying the questions from various angles, I have come 
to the opinion that a metallic form of resistance is the proper 
one to use for this purpose. The main disadvantage of 
this form is its cost, but its advantages are sufficiently 
great to overcome this disadvantage. 

To recapitulate briefly the protection against surges of 
electrical equipment, including both the apparatus and 
transmission lines, may be furthered by adopting some or 
all of the following methods : 

First.—The overhead guard wire. This has the ability 
of keeping down the quantity of electricity which a given 
lightning discharge is capable of superposing upon a 
transmission line. In practice it has shown itself to be 
a valuable device in many instances of high tension trans- 
mission. 

Second.—The use of efficient lightning arresters is 
essential. They should be of a type which will allow a 
free discharge of static electricity from the transmission 
line whenever the voltage of the charge exceeds normal 
by a certain predeterminable amount. With a proper equip- 
ment of such lightning arrester, the size of the surge which 
may enter electrical apparatus is limited. 

Third.—The grounded neutral. Grounding solidly pre- 
venís the potential of a neutral point of a transmission line 
from departing from ground potential. This in turn will 
prevent the normal operation of this line from causing 
more than about 58% of line voltage appearing between 
any conductor and ground. Grounding through a resistance 
has the same effect to an extent depending upon the 
amount of resistance used. 

Fourth.—Insvlation between turns. The analysis in the 
preceding discussion shows that it is highly essential to 
insulate electrical apparatus between turns, so that it will 
stand a momentary potential which is many times that 
normally put upon that insulation. The consideration of 
this point shows at once the enormous advantage of using 
transformers upon a transmission line in distinction to 
connecting generators direct. The amount of insulation 
that can be used between turns in a generator is limited 
by the necessity of placing the winding in relatively small 
slots. In a transformer this consideration docs not operate 
to nearly so great a degree, owing to the fact that the 
space cecupied by the windings is, so to speak, in one 
piece instead of being divided up into a large multiplicity 
of small slots. Also, the presence of oil in the case of the 
transformer gives it an advantage which the generator 
cannot have under any conditions. 
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MANCHESTER ELECTRICAL EXHIBITION. 


We have received from the Secretary, Mr. W. Davenport, 
a copy of the balance sheet of the Electrical Exhibition, 
Manchester, 1908. The receipts came to £19,393 4s. 8d., 
the chief items including : £10,061 13s. 2d. from exhibitors 
(space account), £4,750 16s. 5d. in gate money and tickets, 
£1,133 7s. 2d. donations from Corporations, and £929 14s. 
114. electric current and meters. After defraying expenses 
there remained a balance of £6,317 15s. 2d. Of this sum 
£1,989 5s. 2d. (20% on space money) was returned to the 
exhibitors, £113 6s. 4d. (10% on donations) to the donators, 
£2,842 198. 9d. went to the International Trade Exhibition 
(under the agreement), £631 15s. 6d. was paid to Messrs. 
C. S. Northcote and W. Davenport, and £740 8s. 5d. to 
various charities (including £364 19s. 3d. to the Electrical 
Trades Benevolent Institution). The Committee are to be 
congratulated on so satisfactory a result of their efforts. 


ENGINEERING STANDARDS COMMITTEE. 


BRITISH STANDARD SPECIFICATION FOR KEYS AND КЕҮ- 
WAYS. 


The question of standardising keys and keyways was first 
brought to the notice of the Engineering Standards Com- 
mittee in June, 1906. and the subject was considered 
sufficiently important to justify the formation of a sub- 
Committee for the consideration of this question. The 
present report (No. 46) is the outcome of the sub-Com- 
mittee’s deliberations, during which engine builders, mill- 
wrights and others were consulted and the merits of the 
various forms and sizes of keys and the formule for deter- 
mining the same were carefully considered. 

The report is divided into two sections, the first being a 
specification for the steel bars from which the keys are to 
be cut, and the second dealing with the proportions of keys 
and keyways recommended. The specification requires a 
minimum tensile breaking strength of 36 tons per sq. in. 
with an elongation of 12% on the test piece specified. A 
list of standard sizes is given and the margins of manufac- 
ture to be allowed on merchant bar are defined. 

With regard to the second section of the report, the 
information which the committee obtained from engine 
builders and others was supplemented by the results of 
their own experimental work and the standard sections for 
sunk keys given are based on the data obtained from these 
two sources. 

The engineering industry should largely benefit from the 
introduction of the committee’s standards, though at 
present only sunk keys (taper and parallel) are dealt with. 
Recommendations as to tolerances on the finished key and 
keyway are included. 

The experimental work for the sub-Committee was carried 
out by Mr. P. A. Ransom, and it is to be hoped the data 
obtained during these experiments may at some future date 
form the subject of à communication to one of the Tech- 
nical Societies. The information should prove of great 
interest, as it is bound to throw considerable light on a 
subject on which there is a paucity of experimental data. 

By the issue of this report it should become possible to 
order standard steel bars from the stcck of the various 
rolling mills by merely quoting the designating numbers 
from the schedule given in standard specification. 

The price of the specification is 2s. 8d. post free, and it 
may be procured from any bookseller, or direct from the 
Offices of the Committee, 28, Victoria-street, Westminster. 
Like all the other reports, it is published for the Committee 
by Messrs. Crosby, Lockwood & Son, 7, Stationer's Hall. 
court, Ludgate Hill, E.C., and 1214, Victoria-street, S.W, 


A LINESMAN ELECTROCUTED. 


Climbing a girder to reach an iron clip, a linesman named 
George Younger touched a live suspension wire and was in- 
stantly killed on the newly electrifi London, Brighton and 
South Coast Railway, at Peckham Rye. 

At the inquest, held at the Camberwell Coroner's Court, 
Frederick Charles Kerr. of James-street, Lambeth, who was also 
engaged at the spot, said he did not know that the suspension 
wires were alive. At the request of the deceased, witness placed 
a ladder against a girder carrying the live wires, and the de- 
ceased climbed the ladder and began to walk along the girder. 
He fot near to the wires, and witness saw him put his hand up. 
Almost immediately a flame a foot long shot up, and the man 
fell to the ground. | | 

Dr. Robert Govan stated that the right hand and wrist 
were charred and severed from the body. In falling the head 
was fractured in many places. One of the legs, the backbone, 
and the windpipe were completely burned away. Death was 
due to shock from electrocution. 

The jury returned a verdict of Accidental death." 


THE ELECTRICAL ENGINEERS’ TERRITORIALS (London Divis- 
ion).—Officer Commanding, Col. R. E. B. Crompton, „С.В, 
Orders for the week ending, October 23: Monday, 18, " A 
Co., Practice for the Hop Cup, 7 to 9.30 p.m. ; Tuesday, 19, 
“ В” Co., Practice for the Hop Cup, 7 to 9.30 p. m. Wednesday, 
20, Gymnasium, 6.30 to 9.30 p.m. ; Thursday 21, "C Co., 
Practice for the Hop Cup, 7 to 9.30 p.m. ; Friday 22, “ D 
Co., Practice for the Hop Cup 7 to 9.30 p.m. (Signed) P. H. 
Campbell, Capt. R. E. and Adjutant, for O. C., E. E., L. D. 
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ELECTRIC PUBLICITY CAMPAIGN. 
HAMPSTEAD CORPORATION’S OCTOBER EXHIBITION. 


The Hampstead Corporation conducted for four days, begin- 
ning on October 6, an interesting publicity campaign inthe form 
of an exhibition of electrical domestic appliances, held at the 
Public Baths in Finchley Road. 


The first exhibition, under municipal auspices, was held at the 
Hampstead Town Hall two years ago ; this, the second, proved 
a much more important venture. The Council's principe object 
is to sell their current. The electric light is, of course, used in 
this wealthy district more than ever; but it appears that 
metallic filament lamps have reduced the consumption by 70%. 
Electric lighting bills in Hampstead are upwards of half what 
they were two or three years ago. Thus the municipal revenue 
has been reduced, and the Council are taking all possible steps 
to bring it up again. October's exhibition may, therefore, be 
regarded as a scheme of educational advertising for the rate- 
payers—especially the women-folk—in the uses of electricity as 
a competitor against coal and gis for heating, cooking, and all 
kinds of domestic purposes, besides those of lighting. bells, and 
telephones. The Council, as long as they supply the current, are 
perfectly willing that firms and companies should do business in 
the borough with their varions kinds of apparati and utensils. 
The greater the demand for these utensils, the cheaper in time 
will become their cost, in that there will be an increase in their 
output. 


A large number of prominent firms took stands in the building. 
and, thanks to the fact that the Council supplied the current 
free of cost, scope for demonstrations was practically unlimited. 


The exhibits by the Berry Construction Co., Ltd.. of Charing 
Cross House, London, W.C., were much in consonance with the 
aims indicated. This company showed its“ Tricity " cooker, 
for use with which special grills, saucepans, and other appliances 
have been designed and arranged. The cooker can be used for 
boiling—a “ Tricity "" will boil a quart of water in 7 mins.—for 
grilling. stewing, toasting, and frying. Then it can be employed 
for such household purposes as ironing and airing clothes. 


Messrs. Spagnoletti, Ltd.. of Goldhawk Works, Goldhawk-road, 
London, W., showed at their stand the“ * Therol’ Electric Water 
Heater," which gives hot water the instant the tap is turned at 
any temperature required, according to the position of the 
handle, and it may be drawn off at the eame temperature from 
the first to the last drop. 


Mr. Eric Rivers-Smith, electrical engineer, of 13a, Heath- 
street, Hampstead, showed the Ediswan heating and cooking 
apparatus. 


The Dowsing Radiant Heat Co., Ltd., of 24, Budge-row, 
London, E.C., showed their radiators and sunbaths. The Sola- 
rium," or electric light cabinet, is an electric light bath fitted 
with special electric lamps. Light and heat rays are thrown 
upon the body by the special electric heaters fixed in the cabinets. 


Visitors were also attracted to the stand of the Regent Elec rio 
Co., Ltd., of 52, Regent-street, at which were to be seen th» 
“ Sunbeam ” folding clectrie light bath cabinets, manufactured 
in London by Mr. C. M. Holmquist, who pleads for them efficiency 
comfort, durability, and safety. 


The “ Holmquist " electric heat pads shown succeed in the 
sick room the use of hot water bottles, hot fomentations, and hot 
compressors. It is a flexible asbestos net into which is woven 
an electrical conductor, the whole being covered with asbestos 
cloth on both sides, with an outer cover made of flannel. 


Messrs. Eastman & Warne, manufacturers and patentees of 
electric heating apparatus, of Acton-vale, W., were represented 
by their “ H.P.” electric, strongly built, boiling stoves, supplied 
for various degrees of heat according to the purpose of which 
they are required —hot for boiling purposes, and moderately hot 
for keeping dishes and plates warm. They also demonstrated 
their Hot-Point " electrically-heated flat irons and soldering 
irons. 


Another of the stands of interest to women was that at which 
the Alert Electrical Co., Ltd., of 202, West End-lane, West 
Hampstead, N.W., showed The Pulvo ” portable air suction 
dust lifter, which can be taken from room to room without 
requiring any special apparatus or fixing. Provided witha stb- 
stantial English electric motor, it can be worked from any 
electric light plug. | 


The electric vacuum cleaners of the British Vacuum Cleaner 
Co., Ltd., of Parson Green-lane, London, were also working. 


Messrs. O'Brien, Thomas & Co., of 17 and 18, Upper Thames- 
street, London, E.C.. exhibited Boyd's patent electric radiators, 
of which they are the patentees and manufacturers, The inven- 
tion consists in the provision in such a heater of a hot-air trap 
forming a hot shelf above the lamps. 


The Phoenix Electric Heating Co., who gave special demonstra- 
tions of cooking by electricity in a part of the buildings especially 
reserved, showed at their stand their apparatus for that purpose, 
including grillers, stew pans, frying pans, milk boilers, and 
porridge saucepans. 


Interesting from an advertising point of view were the exhibits 
of the Multi-Color Sign Co., a 4. Denman.street, Piccadilly- 
circus, these including the“ Ken- Laur " Magie Mirror, which 
shows at intervals illuminated designs in original colours. It 
has a very great power of attracting the attention of passers-by, 
at a minimum prime cost and working expense. 
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Messrs. John Barnes & Co., Ltd., of Finchley.road, revealed 
enterprise by showing the General Electric Со.'в Archer 
system of heating and cooking. Kettles, curling irons, shaving 
pots were amongst a host of articles, and ladies were especially 
charmed by hosts of many coloured shades of electric lamps. 

Another popular feature was the piano shown by the“ Harper“ 
Electric Piano Co., Ltd., of 258, 260, and 262, Holloway-road, 
London. 


Other exhibitors included Messrs. Gillespie & Beales, of 
Amberley House, Norfolk.street, Strand, who exemplified the 
" Bastian " system of heating and cooking ; the Calux Electric 
Co., of 7 and 8, Great Winchester-street, E.C., whose electric- 
heating stoves were on view ; and Messrs. Siemens Bros. & Co., 
Ltd.. of Caxton House, S.W., who showed the O.S.” wiring 
System. | 


DIARY OF EVENTS. 
FRIDAY, OCTOBER 15. 


INSTITUTION OF MECHANICAL ENGINEERS.—At 8 p.m., at 
Storey's Gate, St. James’ Park, Westminster, London, S.W., 
Heat Transmission," by Professor W. E. Dalby, of London. 

JUNIOR INSTITUTION OF ENaINEERS.— At 7 p.m., visit to the 
Model Engineering Exhibition, Horticultural Hall, Westminster. 


SATURDAY, OcTOBER 16. 

INSTITUTION OF MECHANICAL ENGINEERS (GRADUATES Asso- 
CIATION).—At 3 p.m., visit to Messrs. David Kirkaldy & Son’s 
Testing and Experimenting Works, Southwark-stre»t, London, 
S.E. 

Monpay, OCTOBER 18. 


East LONDON Evecrrical ExHIBITION.—At 3 p.m., at 
Pitfield-street Baths, Shoreditch, N., opening of East London 
Electrical Exhibition, by Mr. W. M. Mord»y, M. I. C. E., M. I. E. E., 
President of the Institution of Electrical Engineers. 


JUNIOR INSTITUTION OF ENGINEERS.—At 7 p. m., at Royal 
United Service Institution, Whitehall, annual general meeting, 
followed by annual general meeting of the Benevolent Fund. At 
8 p.m., " The Re-inforced Concrete Construction of the New 
General Post. Office Buildings, London," by Mr. T. A. Watson, 
Assoc. M. Inst. C. E. 

WEDNESDAY, OCTOBER 20. 

DRAKE & GorHAM, тр. Аё 2 p.m., at the Company's O ћсез, 

66, Victoria-street, Westminster, S. W., annual meeting. 


Fripay, OCTOBER 22. 


MANCHESTER SECTION OF INSTITUTION OF ELECTRICAL 
ENGINEERS. — At 7.30 p.m., at the Midlind Hotel, Manchester, 
address by the Chiirman, Mr. S. J. Watson. 


ELectro-HarMonic Socrery.—aAt 8 p.m., in the King's 
Hall, Holborn Restaurant, London, first smoking concert of 
the season. 


'Puvsicar Society ОЕ Lonpon.—At 5 p.m., at the Imperial 
College of Science, South Kensington, “ On Cadmium Amalgams 
and the normal Weston Cell," by Мг. F. E. Smith. A. R. C. Sę.; 
“ The Production of Helium from Uranium and Thorium," and 
The Production of Radium from Uranium,” bv Mr. Frederick 
Soddy, M. A.; and Note on a Gravitational Problem," by Dr. 
C. V. Burton. 

SATURDAY, OCTOBER 23. 


JUNIOR INSTITUTION OF ENGINEERS.—At 7 p.m., at Caxton 
Hall, Westminster, conversazione. 


OBITUARY. 


MR. CHARLES ROBERTSON. 


We regret to record the death of Mr. Charles J. Robertson, 
inventor of the Robertson electric lamp, who passed away at 
his residence at Ealing, at the early age of 49 years. Mr. Robert- 
son was associated with Mr. St. dohn Lane-Fox from 1879 to 
1881, and later had control of the factories of the Gatehouse 
Lamp (Pilsen Joel Co.), and the Bernstein Lamp (Bernstein 
Electric Co.). | Afterwards he equipped and carried on à number 
of factories on the Continent and became thoroughly versed 
in European and American practice, besides undergoing a useful 
training in one of the keenest schools of commercial competition. 
When the Edison patents lapsed in 1893 Mr. Robertson's oppor- 
tunity came. He became allied to the General Electric Co., 
Ltd., and the now famous Robertson Electric Lamp Works 
were inaugurated at Hammersmith. It was not till early in 
1895 that the first marketable glow-lamp was turned out from 
the factory, but since then an enormous business has been built 
up. The funeral of Mr. Robertson took place on Saturday last. 
The first part of the service was held at St. Peter's Church, 
Mount Park-road, Ealing. The interment was at St. George's 
Cemetery, Hanwell, in the presence of a large concourse of 
people, principally consisting of workers from the Robertson 
and Osram factories. In addition, there were representatives 
from several Societies with which Mr. Robertson was connected, 
including the Hammersmith Lodge of Freemasons. 
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AGRICULTURAL CO-OPERATION AND 
ELECTRICITY. 


In France, the benefits that electricity is capable 
of conferring on the agricultural community have 
been widely recognised. We are not for the moment 
referring to the cheap supply of nitrogen, fixed in 
convenient compounds from the atmosphere for 
fertilising purposes, or to the various experiments 
in utilizing electricity to force growth, but to the 
use of the current for lighting and power purposes. 
In comparatively few cases existing, large central 
stations have come to the assistance of outlying 
villages or large establishments. As a rule, however, 
the electricity used in the rural districts is generated 
locally, hvdraulic power being nearly always ob- 
tainable. The general method hitherto adopted 15 
for the local agricultural co-operative societies to 
take up the matter of setting installing generating 
station and supplving electricity. Two forms of 
procedure аге in vogue. A limited liability company 
may be run as a branch of the co-operative society, 
in which case the current is sold at a profit, ordinary 
customers being charged at a higher rate than 
members of the society. This, of course, broadens 
the basis of supply. More commonly, however, 
the co-operative society both generates and supplies 
the electricity, and only to its own members. In 
this case the charge is only a little above cost price, 
in order to allow for depreciation and the formation 
of a reserve fund. When a co-operative society 
adopts this course, not being a profit-making concern, 
assistance is often secured from the Government, 
generally from the Ministry of Agriculture, whose 
Department for the Amelioration of Agriculture has 
considerable funds at its disposal. A typical example 
of the first mentioned system is seen in the Société 
de Maison-Neuve, Aisne, which is co-operative and 
limited, with indeterminate membership and capital, 
though it was started in 1905 with a capital of only 
(400. The electricity is generated by water-power, 
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derived from a branch of the Oise. Electricity 
is supplied, both for lighting and power purposes, 
to its members at a rate calculated only just to 
cover cost and leave a small margin to form a reserve 
fund. For customers other than members a special 
tariff prevails. An annual charge is made of one 
franc (rod.) per candle power lamp, with a sur- 
charge of half-a-franc (5d.) for lamps of 5 c.p. and 
under. The meterage charge is at the rate of 38 
centimes (say 3:84.) per k.w.h. for lighting. and 
I8 centimes (sav 1:84.) per k.w.h. for power pur- 
poses. These prices are far lower than those generally 
prevailing, and it may be open to doubt whether this 
duality of co-operative society and trading limited 
company is quite fair to the purely industrial 
concern. The Government policy, however, is to 
encourage such undertakings in order to benefit 
agriculture, especialy in the matter of utilizing 
electricity for driving stationary appliances, such 
as chaff-cutters, mills, churns, etc., as well as ploughs 
and reaping machines. All this reveals a phase of 
rural economies of which we know nothing, but 
which is familiar enough in Italy, especially within 
the sphere of operations of the great hydro-electric 
undertakings. Our own agricultural societies appear 
to have paid little attention to such possibilities. 
What little electricity is to be seen in our farm and 
dairy work is a matter of private enterprise. 
Whether the development of electrical industry 
along the lines shown in rural France is likely to 
be imitated it is difficult to say, for though our 
farmers and landlords are deplorably slow to avail 
themselves of new ideas, electricity is a great 
awakener, conquering fresh fields every day. 


CORRESPOND ENCE. 


“One man's word is no man's word, 
Justice needs that both be heard." 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
‘©THE EDITOR, 149, Fieet Street, London, E. C.“ Ancnymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


A GREATER LONDON RAILWAY. 


Sir, — The agitation for a tramway between Eltham aud 
Woolwich is invested with a fresh importance by its receiv- 
ing consideration from the Admiralty, as well as the Board 
of Trade and London County Council. The propcsed line 
ought, however, to form a part of a greater scheme which 
the writer has had in mind for a number of years : that is, 
for an electric railway to encircle London at about 10 to 
15 miles distance from Charing Cress. Anyone who has 
lived in the suburbs of London knows how difficult it is 
to get from one suburb to another, owing to nearly all the 
present lines being radial, and how it is necessary to run 
up to town and out again, along another radius line, to 
get to some place which may be only a few miles distant. 
Also on arrival in London it is frequently necessary to go 
bv tube, omnibus, or cab from one station to another, and, 
if the passenger has luggage, this is both awkward and 
expensive. If Woolwich and Eltham want connecting, so 
also do Eltham, Bromley, and Croydon. Beyond Croydon 
the line might go a little further out so as to touch Epsom, 
and then, turning northward, cross the river, say, some- 
where about. Walton- on-Thames. From there the line could 
go through Hounslow, Wembley Park, Harrow, to Enfield. 
Continuing eastwards, it might strike out into the country 
again at Epping, and then pass across an untapped district 
to Romford and so to North Woolwich. 

By connecting Woolwich, Hounslow, and Enfield, and 
being near to, and inside the line of forts round London, 
this proposed circular railway would have a strategic value, 
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and on that account the War Office and Admiralty would 
no doubt be interested. It would also provide a means, at 
present badly wanted, of connecting the railway systems 
of the North and of the South, and also those of the West 
of England, with East Anglia and the main Continental 
highway through Kent. Passengers would thus be able to 
pass round London without changing, instead of having to 
travel by some other means of transit from one railway 
terminus to another. On this account, some of the railways 
running into London would most hkely welcome the scheme. 

A large proportion of the population which such a rail- 
wav would tap would be the middle class, who are aceus- 
tomed to take full advantage of quick transport. facilities. 
They would appreciate such a line as a means to get about 
and see friends in other suburbs, and also on account of 
its business facilities. The line would also be largely patro- 
nised by the working classes, because of its connecting 
several industrial centres together, and providing a means 
whereby the artisan and his family could quickly and with- 
out any changing of trains, ete., get to the upper reaches 
of the Thames, the pretty country round Bromley and 
Croydon, or to Epping Forest, Wembley Park, etc. 

The system of working the railway would be one that 
Londoners are already well accustomed to, namely, trains 
running in a circle, the only difference being the Ferry at 
Woolwich, or wherever else the river was crossed. It goes 
without saving that the line would be electric throughout, 
and it would have frequent stops and quick acceleration, 
which, with cleanness and economy of working, are the 
special features of electric traction. If the railway had its 
own electric power houses, they would be at the two points 
where the railway crossed the Thames, but it does not at 
all follow that two power houses or even one would be 
necessary, for there are plenty of public suppliers near the 
line of route who would sell current cheaply. Buying from 
them would ensure their support when the Bill came ‘before 
Parliament. 

The great handicaps of railwavs and tramwavs in this 
country are the great expense in getting necessary powers 
from Parliament, fighting the various opposing authorities, 
ete., and also in the purchase of land. By enlisting the 
support of the War Office and Admiralty on account of 
ifs strategic importance, and the various County Councils 
because of the opening up of new country, the Bill should 
have a good chance of getting through. Ten or twenty - 
years ago the necessity for such a railway was not so 
evident, but with the steady expansion of London it is 
now absolutely necessary ; and it will easily be seen that 
when once built, every vear would make it more and more 
valuable. A gocd name for it would be the Greater Lcndon 
Railway. The writer would be glad to hear from апуспе 
who may be interested in the matter. 

Yours, etc., 
E. Ки.вскм Scorr, A. M. Inst. C. E., 
Vale House, Burnt Ash Lane, Bromley, Kent. 


M.LE.E. 


LIGHTNING CONDUCTORS. 


Sir,—lI am surprised that Mr. Hands says there is no 
authority for the statement in vour note that sharp bands 
increase lability to side-flash. Surely we have a high 
authority in the Report of the Lightning Research Com- 
mittee ! 

Rule 10 of this Report is rather vague in saving * The 
straighter the run the better,” for this might imply that if 
not convenient to run the conductor in a direct line devia- 
tions would do no harm, but a direct reference is mude to 
another part of the Report by the addition of the woids 
© бее Fig. 6.” Here two illustrations are given, A. showing 
the methcd recommended bv the Committee, and B. (in 
which the conductor is dressed carefully round movldines) 
“is the old methed which is condemned." 

The three words I have put in italics are most definite, 
and it appears obvious to me that their being placed at the 
end of the Report in place of what would seem to he the 
proper place, together with an illustration she wing the 
exact method that is so strongly deprecated, and imme- 
diately over the signatures of the members, is an intimation 
that the Committee desire to draw especial attenticn to the 
fact that the old methcd was condemned. 

The quotation made by Mr. Hunds certainly does seem 
to be in direct opposition to this, but as Sir Oliver Lodge's 
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name appears among the signatories to the Report. we шау 
presume he was in agreement, notwithstanding his previous 
pronouncement, 

I have found this Report vague and even coutli-ting in 
other respects, but in this the opinion is, I think, verv 
definite. I presume Mr. Hands has not seen it, or he would 
not have written his letter. It would be interesting to hear 
whether he will not now modifv his views. 

Yours, ete., А. W. P. 
CONTROL OF PUBLIC SERVICES BY COMMISSION. 

Sir, — America has developed a method of controlling 
gas, electric light and power. tramway and railway com- 
- panies by means of Commissions of experts. These Com- 
missions work exceedingly well, and an example of the 
absolute fairness of their decisions has come up recently 
in connection with the electric light and power supply of 
Fitchburg, Mass. It appears that a Company operating a 
steam power plant had been at work for some vears, when 
the Connecticut River Power Co. built a hydro-electric 
station of 20,000 h.p. The latter now seeks authority to 
supply light and power in Fitehburv, and this the older 
Company opposes. On the matter being referred to the 
Gas and Electric Light Commission, they decided that the 
original Company should continue to supply the small 
customers, but that the hydro-electric Company should 
have the right to supply large consumers. Thev also 
advised that the hydro-electric Company. should sell 
power to the original Company at specially favourable rates. 

The way in which these American commissions conserve 
and protect private enterprise, and at the same time 
ensuring that advantage is taken by new developments, 
whilst the consumers also are protected from undue mono- 
polistic charges, is worthy of all praise. To live and let 
live seems to be their policv, and it is a pity that we do 
not have permanent public commissions to protect and 
foster private enterprise in public services in this country. 
— Yours, etc., M I. E. E. 


RAILWAY CARRIAGE LIGHTING. 
CANADIAN PACIFIC PRACTICE. 

The Canadian Pacific Railway Co. recently placed in 
service 22 combined compartment sleeping and observation 
cars, one of which will be attached to the rear end of all 
through trans-continental trains, says our smart little 
contemporary, The Canadian Electrica! News. 

These cars are lighted throughout by electric lamps. the 
generating apparatus being a dynamo of the * Stone " 
type, which consists of a 24-velt, 40-ampere, bipolar 
dynamo driven by a belt running over a driving pulley 
attached to inside axle of rear truck, and two sets of storage 
hatteries of 320 ampere hour capacity. 

The lighting fixtures, finished in oxydized brass to har- 
monize with the remainder of the metal work of the cars. 
are of special design to conform to the interior decoration. 
The use of shades has been dispensed with, on account of 
constant breakage due to continual cleaning and vibration 
to which thev are exposed in such service. To prevent 
glare on passengers’ eyes, consequent to the absence of 
shades, all incandescent lamps are. acid-frosted, and to 
prevent loss of light by laek of a reflector. bottoms of 
socket husks are designed with reflecting surface sufficient 
to give proper distribution of light. All lamps are kept 
high and divided into many small units, so as to give as 
soft and uniform an illumination as possible. For control 
purposes by car attendant, lights are divided into two 
circuits, i. e., a half light or all night circuit and a full light 
cireuit. On the former are included. lamps on outside 
platforms, in corridors, la vatories, staterooms, and part of 
smoking room fixtures. In addition, circuit switches are 
provided inside staterooms, so that passengers may throw 
lights on or off as desired. Two smaller independent circuits 
are also installed to allow buffet attendant to control 
lamps in his compartment, and the fans placed at either 
end of the main observation room. 

Tungsten lamps of an efficiency of 12 watts per c. p., 
and varving in strength from 8 to 16 c.p., are used through- 
out. Each lower berth in the staterooms is provided with 
a lamp at the outside end of each seat. The appearance 
of this berth fixture is novel and differs from anv heretofore 
used, being designed by the company's engineer. The 
fixture consists of a main casting set on a wood panel 
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carrving on its back a reflector, lamp and miniature flush 
push tvpe switch. with a half opalescent glass shade pro- 
Jecting from the front of the fixture, covering the lamp 
and giving a soft diffused light of sufficient intensity to 
permit the reading of fine print. 

The most prominent feature in connection with the 
generating apparatus is the lack of the usual more or less 
complicated regulator. In order to simplify the apparatus, 
the electrical efficiency of equipment has been to a certain 
extent sacrificed, low cost of maintenance and reliability 
being considered more essential than high efficiency in 
railway car lighting. With the “Stone” equipment a 
mechanical methed is used for the regulation of the voltage 
at various speeds above predetermincd value. The dynamo 
is specially hung, as shown in the diagrz т. It is attached 
by a loose hinge to an adjustable link, which is held in 
position by two nuts on a tension screw. The dynamo is 
thus free to swing towards, or away from, the driving 
pulley on the axle. The syspending link and belt are 
adjusted so that the latter draws the dynamo out of the 
position in which it would naturally hang, thus putting a 
definite tension on the belt just sulfcient to absorb power 
equivalent to the electrical power required. Thus, when 
the pull on the belt (owing to the increase in the specd) 
exceeds thefweight on the belt due to the one-sided suspen- 
sion of the dvnamo, the latter will be automatically drawn 
towards the driving pulley on the axle, thus allowing the 
belt to slip, while the armature will continue to revelve 
at its normal speed. The belt tension can be regulated 
to suit requirements by means of the tension serew. 

This system uses two batteries, and the switching is so 
arranged that one battery serves to regulate the voltage 
at the lamp terminals, whilst the other receives a small 
charge. When the coach runs in the opposite direction, 
the connections of the batteries are automatically reversed. 


Method of Suspending Dynamo. 


the batterv last charged becomes the regulating batterv 
and the other one receives the charge. The batteries are 
placed in two boxes, one on either side of the car. Boxes 
are provided with half-hinged doors to permit of саку 
inspection of cells at terminals. This, in conjuncticn with 
a float on each cell, permits inspectors at terminals to note 
height of electrolyte in cells. In addition, by means of an 
ebonite tube projecting through the cover of each cell, the 
test for the specific gravity of the cells is easily made. Bv 
attaching a small svphon with a rubber tube ccrinection 
to the ebonite tube and by squeezing and releasing the 
rubber, ball of the syphen tube the acid rises in the tube 
containing a hvdrometer. Should gravities be found low, 
the inspector has enly to regulate position ef dynamo for 
greater output, bv adjustment of a screw. 

All wiring of cars is placed, so far as pessible, with a 
view to being easily accessible. Mains are carried on out- 
side of top of car in жоса moulding suitably protected by 
metal covering. Standard double-bra:ded rubber covered 
wire is used throughout, and where cercealed is protected 
bv circular loom. 

The belt used is a three-inch, four-ply, copper riveted 
one, and is made of canvas impregnated with balata. The 
average life of a belt is about a year, or 60,000 miles. 
When necessary, belts are protected by belt cases, which, 
though lengthening the life of belts by protecting them 
from sand or grit in summer and ice in winter, are not 
always easy to install nor to be advccated, since thev 
render frequent inspection of belts difficult. 

Through the regulation of voltage being almcst perfect, 
the life obtained with the tungsten lamps used is most 
satisfactory, their life averaging over 1,000 hours. No 
flicker in lighting is perceptible when the generator cuts 
into or out of service as the train starts or stops. Needless 
to mention, the convenience of the lighting in these cars 
adds greatly to their popularity. with the travelling; public. 
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WARNING. 


B.T.H. IMPULSE STEAM TURBINES. 
CURTIS PATENTS. 


The well.known Curtis Turbines are Impulse Turbines in which the 
steam is expanded in a series of stage nozzles with abstraction of 


the velocity acquired in each expansion by intervening stage wheels. 


These Turbines have been manufactured in Great Britain exclusively by 


The British Thomson-Houston Company Limited for many years. 


Sellers and Users of infringing Turbines are hereby notified that they 
will be proceeded against. 
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1000 KW. Curtis TVRBO- GENERATOR. 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 


have sold a total of 67 Curtis Steam Turbines aggregating a capacity 
of 85,000 Kilowatts. 


All of these Turbines have been manufactured or are now in course 
of construction at their Rugby Works. 


Supplied in all sizes—either vertical or horizontal. 


THE 


PUBLICITY. 


In this Section of ‘‘ The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


THE WILLANS-VICTORIA TURBO PUMP. 


The enterprising firm of Messrs. Willans & Robinson, 
Ltd., are introducing a new Turbo Pump, which is designed 
both for high and low lift purposes. The demand existing 
at the present time for pumps capable of delivering water 
to & height, principally for mining purposes, is large; 
whilst the number of pumps installed almost daily for 
dealing with low lifts, such as circulating pumps for Con- 
densing Plants, justifies attention being paid to this subject. 

The Willans-Victoria Pump, of which we are able to give 
an advanced illustrated description, has been designed 
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on lines which will enable the pump to be manufactured 
accurately and cheaply in view of the fact that machine 
work enters principally into the eonstruction; and it 
follows, therefore, that the individual parts of the pump 
can be manufactured to gauge and in standard sizes. 

The high lift pumps are being built to deal with heads 
of some 2,000 ft., whilst the low lift pumps are arranged 
for pumping against heads of some 50 to 60 ft. or less. 

One of the most fruitful sources of trouble in high lift 


pumps is the pressure gland at the delivery end. To avoid 
undue leakage these glands have to be screwed up very 
tight, and the pressure of the packing material on the 
shaft causes very considerable wear, and also loss of 
efficiency, amounting to as much as 7 per cent. 

The Willans-Victoria Turbo Pump has no pressure 
Stuffing Box, as only low pressure exists in the end chamber 
behind the last diaphragm. This feature of the design 
removes one of the most fruitful sources of trouble and 
annoyance to a pump user. 
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The stuffing boxl'at the suction end is water sealed, 
and as it has only to hold tight against one-tenth of an 
atmosphere, there is no necessitv to set the packing hard 
against the shaft. 

There is no end thrust bearing m the Victoria. Pump. 
as there is no end thrust. The end thrust is balanced by 
a special patented arrangement of extreme simplicity, 
and this cannot wear or get out of order, and automatically 
adjusts itself for changes of head and output while the 


pump is running, and for any wear that may take place 
in the impellers. 

* The absence of a thrust blcck in the Willans-Victoria 
Pump is a feature of considerable importance. It is claimed 
for other pumps that the end thrust has been balanced, 
and whilst this is often true when the pump is new, yet as 
soon as wear takes place the balance is destroyed. The 
fact remains and speaks for itself, that in nearly all other 
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Centrifugal Pumps end thrust. bearings are fitted. 

The bearings are separated bv a gap of an inch or two 
from the packing, so that it is impossible for any grit, 
mud, or water to enter. The bearings are cast in one pices 
with the end covers, and these latter fit cylindrically into 
the centre casing. It is therefore impossible for any part 
to get out of alignment if the pump is dismantled. 


The bearings are arranged for ring lubrication. In the 
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case of sinking pumps the bearings are arranged to be 
supplied with oil under pressure. 

In the case of the Willans-Vietoria design of pump, 
the central casing. is of evhlindriea]l bore, and the guide 
wheels and diaphragias fit cevlindrically into the casing. 

The dismantling and re-assembling of the sundry parts 
is, therefore, an extremely easy matter, as they only have 
to be pushed in one after the other from the open end. It 
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is therefore impossible even for an unskilled erector to get 
the parts out of true alignment. 

The impellers and guide wheels are all made of special 
bronze, and the inner surfaces of the impeller and guide 
wheel channels are carefully finishcd throughout, either by 
machine or by hand, so that the water during its whele 
passage through the pump from the first Impeller to the 
delivery casing, never comes in contact with any rough 
surface. The finish of these parts is an important point, 
as experience has shown that the wheels treated in this 
wav have a much longer life when dealing with gritty or 
muddy water than those having unfinished channels. The 
Central Casing of the pump is in all cases lined with special 
bronze, so that no acid or gritty water comes into contact 
with the casing itself at anv point. 

The result of careful design and manufacture has become 
apparent in the high efficiencies which are being obtained 
in practice with these pumps, and which reflects no less 
creditably upon Messrs. Willans & Robinson, Ltd., than 
it does upon Mr. Orten Boving, to whose designs the pumps 
have been built. 


*UNION" INSULATION TESTING SET. 


Particulars have been sent to us describing the“ Union " 
Insulation Testing Set, one of the specialities of the Union 
Electric Co., Ltd. The apparatus is calculated to appeal 
particularly to contractors, who require an efficient, but 
vet not too expensive, testing set, and, further, one that 
thev are able to carry about with them without much 
trouble or fatigue. It is also suitable for the mining 
industry and, in fact, all places where electrical machinery 
is installed, as undoubtedly much trouble and expense 
may be saved by periodical and regular testing of the 
insulation. of the various cireuits. The set comprises a 
magneto generator wound for 500 volts, and, connected 
with it, a sensitive galvanometer of the moving coil type, 
which records the readings direct in megohms. The 
instrument is designed for testing the insulation resist- 
ance of electrical circuits. The test is made by connecting 
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| one terminal to earth, the other terminal to the circuit 


under test, the handle of the magneto is gradually speeded 


| up until, at the correct. speed, an automatic arrangement 


locks the pointer of the galvanometer at the position on 
the scale corresponding to the insulation resistanee of the 
circuit. The instrument reads from 50-0 megohms direct. 
The scale at the higher values enables readings to be 
accurately taken. 
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| According to EXPERT REPORTS, nearly 
50% of ELECTRICAL BREAKDOWNS are due to AGE or DETERIORATION. 


EXPERIENCE has PROVED 


F Quality | to Бе un loubtedly the best 


MAJOR' S змо Insulating Varnishes| 


E 2 Quality | tor STANDING HEAT, OVERLOAD & VIBRATION. 


PRICES & SAMPLES may be had from MAJOR & Co., Ltd., Sculcoates, HULL. 


NALDER BROS. & THOMPSON, LIMITED, 


MAKERS 0 F —— 


EVERY DESCRIPTION OF ELECTRICAL MEASURING INSTRUMENTS. 


NEW AND REDUCED Circuit Breakers, 


PRICES. 
Ammeters, Insulation Testing Sets 
(Combined Ohmmeter ard Generator). 
Voltmeters i 
1 | Recording Instruments 
Ua (3 pide 


LONDON, Е.С. 


Telephone Nos. 123 and 124 Bank. 


. QUHEN ST., 


Telegrams: ''OCCLUDE, LONDON. 


PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER IN THE 
WORLD ( D.C.) 


18 THE 


EA SPIT AN MET ER. 


THE BASTIAN METER CO, Ltd. Kentish Town, London, N.W. 


MOTORS. MCCLURE 


MOTORS. i ИА 
IM OTO RS. STOCKPORT. 
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Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 


INSTALLATION WANTED. 


By a Large Firm in Yorkshire, 
QUOTATIONS FOR THE INSTALLATION OF 
ELECTRICAL DRIVING | 
all through their Works. 


Anyone applying for this work must be prepared to quote for 
the Plant on Joan for a five or seven years’ lease, with a penalty 
for stoppage. 


Apply, Box 41a, e/o. THE ELECTRICAL ENGINEER, 149, Fleet- 
street, E.C. 


PATENTS. 
[FVENTIONS: CAPITAL REQUIRED. 
M.INsr.E.E. REQUIRES FINANCIAL ASSISTANCE ТО 
START MANUFACTURE OF ENTIRELY NOVEL LINE 


OF SMALL MOTORS; to be made in large quantities like 
cycle parts. Difliculty of winding for 220 and 400 volts overcome. 
Can be placed on market at about half present prices. New types 
of small starters. Resistance units and Magnetos can also be 
made. A financial man with some technical training preferred. 
—Apply to GAMMA RHo," c/o THe ELECTRICAL ENGINEER 


Offices, 149, Fleet Street, London, E.C. . 


HE PROPRIETOR of the PATENT No., 29363 of 1904, for 

* Improvements in and relating to Electrical Measuring 
Instruments," is desirous of entering into arrangements by way of 
license, and otherwise, on reasonable terms for the purpose of 
exploiting the same, and ensuring its full development and 
practical working in this country. 
All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton- buildings, Chancery- 
lane, London, W.C. 


FITTINGS AND ACCESSORIES. 


One or two new designs of fittings and accessories appear 
in the Simplex Conduit, Ltd., latest catalogue relating to 
their well-known svstem of steel conduits. A notable 
feature is a large junetion box for main cables, which is 
sultable for use either above or below ground in connection 
with large lighting and power mains. These boxes are 
made in two sizes, provided with cast bosses on each side, 
which can be drilled and tapped for conduits up to 2 in. 
diameter: the flanges on the longer side of the box are 
suitable for receiving two conduits of this diameter, and 
those at the end, one. The watertight joint is effected 
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between the cover and the box itself by means of a rubber 
insertion, the cover being provided with an overlap and 
held down by four screws passing into external lugs. The 
cover is further strengthened by means of ribs on the 
underside. Special interiors are manufactured for use in 
connection with these boxes, made up of {$ in. slate; bus- 
bars of ample capacity are mounted on separate slabs, 
divided by a central fillet and provided with sweating 
sockets. Already a number of these boxes are in use in 
connection with a large power scheme, and have been 
found to provide a very convenient inspection and junction 
box. 

A further feature is the introduction of spacing saddles 
for use on installations where moisture is present, and the 
conduits and fittings are run on the surface of the walls 
By means of the use of these a clearance of 3 in. between 
the surface of the wall'and the | 
underneath side of the tube or box 
is obtained, whilst. an equally firm 
fixing 1s obtained, as where the 
ordinary form of saddle or clip is 
used. They are made of enamelled 
steel of a special shape, and the 
tubes are sprung into them ; when 
in position, the conduits are raised 
on two shoulders provided. Two 
forms of saddles are made, one 
suitable for tubing, and the second 
type for standard, circular, or 
rectangular boxes. 

In connection with switch gear, 
a new form of switch fuse is the 
latest addition to the Simplex 
system: this type belongs to the 
well-known “ Push-on " and “ Pull- 
off "variety, but of improved action 
and design. The action is certain, 
giving à rapid make and break, 
and incorporating a locking device 
which makes it impossible to open 
the case with the switeh in the 
"On " position. The contact. pieces | 
and terminals are of ample size, mounted either on slate 
or fibre insulating material. The switch blades are fitted 
with sparking contacts. All types are suitable for use on 
circuits up to 600 volts, and, considering this, the whole 
design of the switch is very neat and compact, reducing 
the projection to an absolute minimum; the case is also 
watertight by means of a rubber insertion between the 
cover and the base of the box, placed in a rib specially 
cast for this purpose. The fuses used are of the Simplex 
well-known standard enclosed type, and the range includes 
sizes suitable for up to 400 amps.—double or triple pole. 


Simplex Fool Proof” Switch 
—'' Pushi-On" and Pull-Off." 


APPOINTMENT AS AGENTS. 


We. are requested to announce that Messrs. Geary, 
Adams & Co., Ltd., Central Arcade, Wolverhampton, have 
been appointed as agents for Messrs. Davey, Paxman & Co., 
Ltd., Colchester. 
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Солтрот.бСгар 


Adams Mfg. Со., Ltd., London & Bedford. 


ELECTRIGAL TRADES EMPLOYMENT REGISTER 


Advertisements under this heading: Twenty-four words, 1s. per insertion; three insertions 2s. 6d. 


APPOINTMENTS VACANT. 
LAMP Exhauster Wanted; good berth for suitable man.—Box No. 1, c/o THE ELECTRICAL ENGINKER, 149, Fleet-street, Е.С. 


EMPLOYMENT WANTED. 


SWITCHBOARD Attendant. junior; five years with City of London and L. (. C. Generating Station.— Box А, c/o THE ELECTRICAL 
ENGINEER, 149, Fleet-street, Е.С. 

ELECTRICIAN.— Home or abroad ; experience on State Railways in India.—Box B, c/o THE ELECTRICAL ENGINEER, 149, Fleet- 
street, E.C. 

SALESMAN or Traveller.— Advertiser, experienced in Electrical, Mechanical, Power-house and Sub-Station work, desires post in 
any capacity.— Box C, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, Е.С. | 

FOREMAN.—Experienced in charge of Bitumen Department; own mixings; refs.—Box D, c/o THE ELECTRICAL ENGINEER. 

FITTER.—(Englishman), age 27; experienced in repair and construction of Dynamo and Motor parts, Power-board work, Resistances, 
Electric Light fittings. and Railway work. Can speak Spanish and French fluently.— Box E, c/o THE ELECTRICAL ENGINEER, 
149, Fleet-street, E.C. 

POWER Station Assistant, or Electrician on private estate; experienced in Water Turbine Installation, Gas, Oil and Petrol Engines, 
and test-room in instrument-makers’ factory.— Box F, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 

SWITCHGEAR Draughtsman, age 23; thoroughly accustomed to designing Switches, Fuses, Circuit-heaters, etc.— Box G, c/o 
THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 

ELECTRICAL Engineer.—Fully qualified Engineer, practical experience in all Electrical work; Marine experience as Chief 
Electrical Engineer. Board of Trade certificate. — Address, Box Н. THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 
ELECTRICAL and Mechanical Engineer, Bachelor Science ; extensive experience Cable Testing. desires post in Consulting Engineers' 

office or workshop.— Box I., c/o THE ELECTRICAL ENGINEER, 149. Fleet-street, Е.С. 


CLERK of Costs and Estimates; experience with B.W., G.E.C., and B. T. H. Coys. ; age 37; salary, £2 weekly.— Box J., c/o THE 
ELECTRICAL ENGINEER, 149, Fleet.street. 


TESTING Room Assistant, well up in high-tension work for X-Rays and Wireless Telegraphy.— Box K., c/o THE ELECTRICAL 
ENGINKER, 147, Fleet.street, E.C. 


COIL and Battery Maker or Wireman; 10 years in last sit. —Box L., c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, Е.С. 


ENGINE Driver, 20 years' experience with steam engines, boilers, dynamos, and pumping plant; can do repairs. — Box M., c/o 
THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 

ENGINEER or Electrician; experienced in ship lighting and wiring; has had entire charge of Union Castle Line vessels. — 
Box N., c/o THE ELECTRICAL ENGINERR, 149, Fleet-street, Е.С. 


PLANT WANTED AND FOR SALE. MISCELLANEOUS. 


== A V EN OUT OF EMPLOYMENT in all branches of the 
Advertisements under this heading: à Klectrical Trade should write to Box No. 20, c/o THE 

ULE У 149, ЕІ ; , Е.С. 

Twenty-four words, 15. per insertion ; three insertions for | E. erhielt Exornrer, 149, Fleet Street, London, E.C 


2s. 6d. ; or each additional line of eight words. 4d. GENTS Wanted, Private Christmas Cards; books free ; large 
: profits. — CI PCHASE, '* Cardex," Darlington. 


MOS Umm ee ͤ—'Üͤ:— —: 


ANTED TO PURCHASE, 5 or 6 h.p. Motor, single phase, 
(for alternating current), good second hand.—TURNER, 
117, Putney Bridge Road, S.W: 


ELECTRICITY FOR GOLD MINES. 
The Sheba Gold Mining Co., Ltd., have arranged to work 


AS ENGINE, Crossley, 9 B. H. P. and compound dynamo 


carbon brushes, 220 a, 15 amps, shiding rails and belt, £30. 
Stockport Gas Engine, about 25 B. H. P., equals mew, all fittings, 
£24.— 398, Haslescott Road, Nunhead, London, S.E. 


ANTED, METALS, RUBBER, LAMP TOPS, MERCURY 
PLATINUM, FALSE TEETH, etc.—WasTE AGENCY, 
2, Jackson Road, Holloway. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
prices given by DzRBY AND Co., LTD., 44, Clerkenwell 
Road, London, E.C. N.B.—Platinum Sold. 


only the most promising portions of the property, such as 
the Zwartzkopje and Insimbi, and run the whole of the 
reduction works by electricity generated by water power on 
the Queen’s River. By the adoption of this policy the 
white staff, which formerly numbered about 130, should 
be reduced to about. 40, and the number of natives from 
an average of about 1,500 to about 500, which, together 
with the use of water in place of coal, means a very material 
reduction in expenditure. 


546 THE ELECTRICAL ENGINEER—PUBLICITY. ^ October 15, 1909. 


Economical Transmission 


is a problem which rests very 
much with the Ball Bearings. 


Our Ball Bearings are the 
best obtainable and are made 
of the finest Diamond Cast 
Tool Steel. 

They are hardened throughout 
—not case hardened. 


They are fitted with the most 
ingenious, up-to-date cages in 
existence. 


PORTABLE MOVINC-IRON AMMETER, 


For Direct or Alternating Currents. 


Our works are staffed with 
experts whose advice 


Evershed & Vignoles, Ltd., Costs you Nothing 


Acton Lane Works, 


CHISWICK, LONDON, W. 


Fischers Ball & Bearing Co. 
Dept. E. Birmingham 


Telephone : 1210 Midland. 
Telegrams: '' Fisherdom, B'ham." 


Telephone: Hammersmith 221. Telegrams: ** Dorothea, London.” 


TWENTY HOURS FOR ONE PENNY. 


FOR FACTORY AND WORKS We repreduce below the design of the latest Osram ? 


showcard, now being issued by the General Electric Co., 
LIGHTINC. L'd. The striking feature of the card is the announcement 
HIGH-GRADE 


RELIABLE 
LAMPS 
OF ALL 
KINDS. 


Works using Brockie-Pell 
Lamps: 


1 SOAP WORKS £50 LAMPS 
1 STEEL WORKS 250 - 
1 MOTORS 250 j 
1 COAL & IRON 100 ” 
1 
1 


WONDERFUL !-20 HOURS FOR ONE PENNY ! J 


20 hours for one penny.” which with the view of the 
happy family seated at the table, shows that the Osram " 


RAILWAY 3,800 : lamp forcibly appeals to the modest household. 


DYERS 120 - 
SHOPS - 380 300 280 
&c., &c., &c. 


ELECTRIC SIGNALLING DEVICES. 


To accelerate the electric train service on the District 
Railway, London, additional sections have been put down 
in connection with the signalling system. The recently 
installed headway clocks," which are worked from relays 
of the electric signalling installation, shows the driver the 
interval of time since the previous train passed. These 
contrivances are to be seen by the driver at. Blackfriars 
and at Sloane Square. Recording instruments have also 
been installed. showing the actual service head the whole 
dav, and every time a given train service passes a certain 
point. 


25 YEARS’ REPUTATION: LATEST SYSTEMS. 


BROCKIE-PELL ARC LAMP CO., 
WIMBLEDON, LONDON. 
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\ MAY WE DRAW YOUR ATTENTION TO THIS LITTLE ADVERTISEMENT: 


Owing to the extraordinary saving in current—fully zo per cent. OSRAM ELECTRIC LAMPS 
have caused a Revolution in House and Street Lighting. 


Ask for full particulars of various types. Price Lists and Advertising Literature supplied in 
quantities on receipt of Trade Саа. 


The General Electric Co., Ltd., 


71, Queen Victoria Street, LONDON, E.C. 
Branches: Manchester, Birmingham, Newcastle, Glasgow, Cardiff, Dublin, Belfast, Paris, Madrid, 
. Cape Town, Johannesburg, &c. 
LONDON, Witton, MANCHESTER, BIRMINGHAM. 


ELECTRO-MAGNETIC CLUTCHES. desired points, and an automatic safety device against 


The S.M. Electro-Magnetie Clutch, which is largely used overload. 
on the Continent, has been put on the English market bv 
Messrs. C. E. Lugard & Co., of Middlesbrough. This clutch 
consists of a stationary magnetic body containing a coil, 
and provided with feet for fixing to a suitable support. -6— — 
The armature is divided into two parts, the driver is “ee #2 — 
fitted with a renewable cone of phosphor bronze or hard (2 
fibre (according to the nature of the drive), the driven 
part is fitted with an accurately ground cone of steel. 

Continuous current is supplied ‘to the energising coil, 
which draws the two parts of the armature together, 
driving being effected partly by friction of the cone and 
partly by magnetism. Between all other faces of the clutch 
an air cap is maintained, so that sticking from residual Type С” 
magnetism is impossible. 


For machine tools, several reversing clutches have been 
fitted to large planing machines, doing away with shifting 
belts, striking gear, ete. ; thev are better than reversing 
motors, because the same speed of cut and return can be 
maintained for any length of stroke. For shafting, loose 
pulleys, etc., a very large number have been made; one 
firm alone has 58 which have been running day and night 
since 1903, without stoppage or repairs of any kind. The 
clutch is made in 17 standard sizes, and three types. 


| _ А NEW MONTHLY REVIEW. 


On November 1, The Local Government Review is to 
make its bow to the public. This new monthly is to treat 


' of all subjects relating to local government from a broad, 
rings or brushes, the cable being connected to terminals national point of view. While generally severely technical, 


fixed on the side of the stationary magnetic body. The articles will often deal with principles and policies. The 
accompanying illustrations show sections of two types of promoters have certainly produced а mast attractive 
the clutch. prospectus, and have secured the ec -operation of a 

Some large clutches have been successfully applied. to splendid list of contributors. Electricity is not forgotten 
rolling mills; 1.200 h.p. at 350 r. p-m., 600 h. p. at 215 in its programme. We are promised a half crown review 
r.p.m. have been running for some time on wire rod mills, | for a shilling.” It should find a place among the list of onr 
enabling instant stoppage of the mill from any number of | indispensable periodicals. 


TvrE “A,” 


The great advantage of the clutch is that it has no slip 


548 


THE ELECTRICAL ENGINEER.—PUBLICITY. 


October 15, 1909. 


ELECTROLYTIC DISINFECTING FLUID. 


An official report to the Metropolitan Borough Council 
of Poplar contains particulars rclating to the manufacturing. 
bottling and issuing of electrolytic fluid for the vears 1906-9, 
and the cost of carbolie disinfeetants, including bottling and 
issuing (Public Health Department only), for the vears 
1903-5. The cost of electricity and materials in the manu- 
facture of the 32,586 gallons of disinfecting fluid from 
February, 1906, to January 31, 1908 (a period of two усаг) 
included: — Electricity. 4,888 units at lłd. per unit, 
£30 11s. ; salt, at 24s., 26s. and 32s. per ton, £9 4s. ; chloride 
of magnesium, at £3 17s. 6d. and £4 10s. per ton, £14 9s. 6d. ; 
caustic soda, 7s. 2d. per 48 Ibs., £7 2s. 8d. ; and water, 
£1 13s. ; making a total of £63 Os. 2d. Bottles, corks, 
labels, ete., cost from February, 1906, to December, 1906, 
£127 19s. 2d. ; from January, 1907, to January 31, 1908, 
£22 178. 8d. ; and from February, 1906, to January ЗІ, 
1908, £150 16s. 10d. The cost of material in manufacturing 
28,280 gallons of the electrolytic fluid for the vear 1908 was 
as follows :—Electricity, 4.543 units at 14. per unit, 
£28 7s. 10d. ; chloride ої magnesium, (23 ewt. З qrs. 3 Ibs. ; 
24 ewt. O qrs. 7 lbs.), £10 9s. 3d. ; salt, 6 tons, £9 IXs. ; 
caustic soda, £5 17s. 4d.: and water, EI 10s.: total, 
£56 2s. 5d. Bottles, corks and labels involved an expendi- 
ture of £42 4s. 5d. The cost of materials and electricity 
(January to August inclusive, 1909) in manufacturing 
17,794 gallons of the clectrolvtic fluid was as follows :— 
Electricity, 2,988 units at 124. per unit, £18 13s. 6d.; 
chloride of magnesium, £10 7s. ; salt, £4 185. ; caustic soda, 
£3 9s. 6d. ; water, 18s. ; total, £37 19s. Bottles, corks and 
labels cost £25 10s. 3d. 

Since the plant has been installed, a period now reaching 
four years, nearly 80,000 gallons have been manufactured 
at a cost for electricity and materials of under £160. The 
Public Health Department is not only furnished with the 
disinfectant and the various institutions of the Council (the 
public baths, etc.), but the institutions of the Managers of 
the Sick Asvlums and of the Board of Guardians (within 
and without the borough) are supplied with an unlimited 
quantity free. For the fluid supplied to the Works Depart- 
ment a charge of Id. per gallon is made, the Public Health 
Department is credited with this amount although no 
actual monetary transaction takes place. Wages (including 
holiday pav) for manufacturing and issuing from seven 
depots involved an outlay of £416 Is. The total cost of 
electrolytic fluid, corks, labels and bottles, 1806-1909, was : 
Fluid, £157 1s. 7d. ; corks, labels and bottles, £218 115. 6d. ; 
total, £375 13s. 14. 

The plant. was erected at the end of 1906 and beginning 
of 1907, the cost being as follows :—1906-7 : Installation— 
initial outlay, £325 ; fittings, ete., Electricity Department, 
471 7s. 114.; sundries, Electricity Department, £11 13s, 
104. ; structure of depot, Works Department, £120 6s. 1d. ; 
sundries, £31 4s. 8d. ; and carboys, £23 16s. 9d.; total, 
£583 9s. 3d. 1907: Repairs to dep ts, carbovs, sundrv 
additional apparatus, paint, ete., £23 98. Id. 1908: Cost 
of repairs, renewals, and improvements for the whole 
concern, £45. 1909 : Zinc electrodes, £2 19s. 114. ; carbovs, 
ete., £14 10s. ; total; £17 9s. IId. The aggregate cost, to 
end of August, 1909, of plant, main dep t, ete., came to 
£669 8s. 3d. Wooden store sheds have been built in con- 
nection with the main depot ud wooden benches erected 
in depóts, but the expenditure is not meluded above. 

Cost of сатроће disinfectants, ete., for the Public Health 
Department only for the years 1903, 1904, 1905 cost 
£379 Ys. 6d., £448 16s. 3d., and £482 9s. Td. respectively. 
The cost of disinfectants to the Guardians before the intro- 
duction of an unlimited supply of electrolytic disinfectant 
fluid, during the year 1905, was £199 145. The average 
annual cost of disinfectants to the Managers of Niek 
Asylums, Devons-road and Blackwall, before the intro- 
duction of an unlimited supply of electrolytic disinfecting 
Huid was £20 per annum. 

A further report upon the condition of swimming baths 
and water, and suggested use of the electrolytic disinfecting 
fluid, has been prepared by Dr. Fredk. Wm. Alexander 
(Medical Officer of Health). He states that the Baths and 
Washhouses Committee at their meeting on the 9th ult. 
considered a report upon the suggested advantages of the 
use of electrolytic fluid in the swiniming baths! water with 
a view to rendering them more cleanly and à possible 


conjunction of economy in the cost of water. The committee 
resolved that the experiments with the fluid should be con- 
tinucd to clearly demonstrate the full benefits likely to 
accrue. Forty gallons of fluid were added to the first-class 
swimming bath on Saturday night, September 11, and 40 
gallons again on Monday morning, September 13, 10 gallons 
on Tuesday night and 10 on the Wednesday 100 gallons 
in all. The large first-class swimming bath at Poplar has a 
capacity of 75,000 gallons. It is emptied and cleaned on 
Tuesday night and fresh water run in ready for the use of 
women and girls on Wednesday; after which use it is 
again discharged and cleaned and refilled either on Wednes- 
day or Thursday night. Again on Saturday nights this 
procedure takes place. The Superintendent of the Baths 
stated that, following the addition of electrolvtic fluid to 
the baths, the water was on the Thursday night apparentlv 
In as good a condition, after use for five days, as if it had 
been used by the bathers for one day only. However. 
Councillor Barge, the Chairman of the Baths and Wash- 
houses Committee, who had closely followed the experiment 
daily, considered the bath should be emptied and re-filled 
with fresh water as usual. He was of opinion the object of 
the scheme was not so much to save water, but to give the 
bathers a pure bath and prevent the spread of disease bv 
sterilising the water and interior surfaces of the bath and 
oxidising as far as possible the organic substances that must 
necessarily gain access from the large number of persons 
using the bath. The smaller, second-class, swimming bath 
at Poplar, which contams 39,000 gallons, is emptied and 
cleaned on Monday night ready for the women and girls on 
Tuesday ; again the process is repeated on Tuesday night 
readv for the use of men on Wednesday: and agam on 
Thursdav night ready for the use of women and girls on 
Friday. In the busy summer season practically the bath is 
emptied and cleansed every night. Into this smaller bath 
20 gallons of electrolytic fluid were added on the Monday 
night; 10 gallons on the Tuesday, after being used by the 
girls: 10 gallons on Wednesday, and 10 gallons on Thurs- 
day. On Friday morning the water was clear, the bath 
having been used by 510 bathers. 

The opinion of masters and mistresses attending with the 
bovs and girls from the schools was that the water, bv the 
addition of the electrolytic fluid, was fresher, more invigo- 
rating and had lost its body odour. The secretarv of a 
swimming club on Tuesday night, September 14, stated 
that the members felt fresher. not languid; thev had lost 
that " dead feeling" in coming out of the bath. The 
Superintendent stated that the cleansing of the bath was 
much more easily accomplished. 

The results of experiments with the electrolytic fluid 
suggest that the committee should treat the five baths of 
the borough, which have a combined capacity of 363,000 
gallons, with about 360 gallons of the fluid. Into the four 
baths, cach containing. over 70,000 gallons of water, 40 
gallons (4 carboys) of ordinary made electrolytic fluid should 
be added to the water on the night. when the baths are filled 
and be put into the bath early during the filling process so 
as to be well mixed; 20 gallons (2 carboys) should be added 
the next night, and 20 gallons the thiid night, a total of 80 
gallons (8 carbovs) in all. The fluid which is added after the 
first night should be empticd into the water at as many 
points as possible so as to get it equally diffused. Into the 
smaller. second-class, swimming bath at Poplar, containing 
39.000 gallons, on the night of filling 20 gallons (2 carbovs) 
of electrolytic fluid should be added, 10 gallons (1 carbov) 
on the second night, another 10 gallons on the third night 
(40 gallons in all, or 4 carbovs), applied in the same manner 
as to the large baths. When the baths are newly filled the 
electrolvtie fuid should always be added during the charg- 
ing, but the later additions should be governed bv the 
number of bathers and the condition of the water. By 
following out the above arrangements the water in the 
swimming baths will be kept pure and free from germs, and 
can be uscd for a longer period if necessary, but this, of 
course, 1% a secondary consideration. 

Although a larger quantitv of fluid added to the bath 
water would not doubt have still better results, there are 
possibilities that objections would be raised to the odour. 
One fact is absolutely certain to all observers, that the 
water keeps clear for a longer period and is more refreshing 
to bathers with the electrolytic fluid in it than without it. 
It is obviously healthier to bathe in water three or four days 
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old which is kept pure by the addition of electrolytic fluid, 
than to bathe in water which is polluted by the bathers 
after a few hours’ use when the fluid is not added to the 
bath. There is no doubt it will be noticed by observers that 
class-rooms will not exhibit the body odours usually 
associated with such places to the same extent if all children 
attending pass through a swimming bath treated with the 
electrolytic fluid. 


REVIEWS. 

" Enciclopedia. Pratica per le Industrie Galvanoplastiche 
Elettrochimiche e Fotomeccaniche.” By P Conter. 
556 pages and 279 figures. Milan: Ulrico Hoepli. 
Price 5 lire 50 е. (4s. 6d.). 

This handy little encyclopedia (6 by 4 in.) on all phases 
of the art of electro-depositing of metal, and everything 
appertaining thereto, is а credit to author and publisher. 
It is exhaustive as far as the ground covered is concerned, 
concise vet adequately full in its individual articles, use- 
fully illustrated wherever necessarv, and thoroughly up- 
to-date. Аз an instance of this we mav refer to the article 
on damascening of metals by electro-depositing. The book 
is essentially of a practical nature, intended for ready 
reference in the course of industrial exploitation. As was 
to be expected from so competent an authority as Signor 
Conter, the art side is excellently done, manv beautiful 
designs of different forms of electro-plating and mcdelling 
by means of electro-depositing prepared bv the author 
are given. Numerous valuable tables and workshop recipes 
are found in the book, and there is a helpful list of chemical 
synonvms. Supplementing the alphabetical arrangement 
adopted is a full index. The publisher has done his part 
of the work well, so that this encevelopiedia is worthy to 
take its place in the celebrated collection of Hoepli manuals. 


Lo Zinco.” By Professor Roberto Musu-Boy. Milan: 
Ulrico Hoepli. Price 3 lire 50 e. (3s.). 

Professor Musu-Bov has given in a comparatively small 
compass a detailed account of zinc. The first part is intro- 
ductory, being concerned with history, mineralogy and 
geology. The second part deals with metallurgy, and we 
find a description of the magnetic concentration of zine, 
while ten pages are devoted to the production of zine 
by electrolysis. This section might have been elaborated 
with advantage. We find a reference to Mr. W. Mac A. 
Johnson's experiments in America on the electro-metallurgy 
of zine, but no mention of the work carried out by Mr. 
Cowper-Coles in England. The same unfortunate hiatus 
is found in the suggestive but somewhat scrappy chapter on 
zinc alloys. Part three gives a description of Italian and 
other zine mines. Part four is concerned with the uses 
of zine, and part five with the economical aspect of the 
metal. The manufacture of oxide of zine by different 
methods is dealt with fully in an appendix. Several dia- 
grams and graphic tables complete the book, but there 
is no index, an omission which is not compensated for by 
the table of contents. | 


„Wireless Telegraphy and Wireless Telephony: An Ele- 
mentary Treatise.” By A. E. Kennelly, A.M., Sc. D., 
Professor of Electrical Engineering in Harvard Univer- 
sity. London: T. Fisher Unwin, Price 4s. net. 

This is à second edition, at least so far as the wireless 
telegraphy is concerned. But it has been brought up-to- 
date and three interesting chapters on wireless telephony 
added. The Professor styles his book an elementary treatise 
—it is so, in fact and quite understandable by the layman, 
nevertheless many of the points discussed open out new 
views even to electricians. It is a book well worth reading, 
the eighty-four illustrations are good and the spelling 
less American than one has reason to fear in this kind of 
publication. | 


The “ Mechanical World " Pocket Diary and Year Book 
for 1910. Manchester : Emmott & Co., Ltd. Price 6d. 
This old friend makes its twenty-third annual appearance 
with commendable “ previousness," for although we are 
yet some way from January, this diary has to find its way 
to the far East and the Antipodes, where many look forward 
to it. There are over 250 pages of notes and tables, all 
valuable, and, while mainly addressed to the mechanical 
engineer, much will be found to interest the electrician. 
The selection of matter is good, and the format of the book 
handy for pocket or desk. 


I5, 1909. 


* Surveving and the Civil Engineer," is the title of a new 
technical weekly issued at 3d. from the Pa// Mall 
Gazette offices. 

This newcomer is in competent hands, the editor," Mr. 
B. Wvand, already well-known as the indefatigable 
secretary of the Institution of Municipal Engineers, having 
had considerable professional experience, both as regards 
practice and as а writer. "5 Surveving " takes a wide 
scope. Мапу of the articles in the first number are excellent, 
and the illustrations, type, and paper are good. We welcome 
it, however, more on account of its promise than its actual 
performance. But the first difficult step having been taken, 
“ Surveying,” should settle down to a useful career, es- 
pecially if its techincal side is developed, for there is dis- 
tinctly room for a periodical which will deal with the 
practical rather than the trade union, and mere ephemeral 
news aspects of the profession. 


? 


MINING INSPECTOR’S VIEWS. 


In his presidential address at the meeting of the South 
Sta ffordshireand Warwickshire Institute of Mining Engineers, 
held at Birmingham University, on Monday, Mr. Hugh John- 
stone (Inspector of Mines for South Staffordshire) expressed 
the opinion that mincowners and managers should weigh 
very fully and carefully the advantages and disadvantages 
of the use of an electrical apparatus, which might be under 
the control of persons who could hardly be regarded as 
experts, before introducing it into a fierv or dusty mine. 
He believed that many of those who read the reports of 
the official enquiry into the Hamstead disaster entertained 
а great suspicion as to the part plaved in it Бу the elec- 
trical apparatus. In any case it was clear that the utmost 
care, and the use of everv precaution, was called for on 
the part of owners, officials and workmen alike, if they 
were to improve upon the present position in regard to 
explosions. But deaths from explosions formed a com- 
paratively small part of the total death-rate. The most 
prolifie cause of death and injury was falls of roof and 
side, and as the cases occurred one or two at a time public 
attention was not called to them as in the case of an ex- 
plosion. 


— — — 


DIMINISHING FUEL CAPITAL. 


The special introductory lecture m connection with the 
courses of lectures and practical work on * Fuel" for the 
Session 1909-10, at the Nir John Cass Institute, Jewry- 
street, Aldgate, London, E.C., was given bv. Mr. J. S. 8. 
Brame, Lecturer on Chemistry, the Reval Naval College, 
Greenwich. The other lecturers include Dr. Chas. A. Keane 
(Principal), on “ Fuel Analysis,” and Mr. €. O. Bannister 
on " Gas Analysis.” Sir Boverton Redwood, who presided, 
observed that fortunately there was now a gencral recogni- 
tion of the part that in the matter of fuel we had in the 
past been disgraceful spendthrifts, squandering our capital 
in such a manner that we had often obtained only a small 
proportion of the benefit which it was capable of giving. 
We were now becoming alive to the fact that our fuel 
capital, solid, liquid and gaseous was within measurable 
distance of exhaustion, and that we must husband our 
resources 1f we were to avoid bankruptcy at an early date. 
Mr. Brame began his lecture on “ Liquid fuel and its 
economic aspects " by pointing out that as a fuel for steam- 
raising oils of high calorific value, cheapness and high 
Hash point were demanded, while for mternal combustion 
engine oils of high volatility were generally requisite in 
order that they might readily form explosive mixtures 
with air in the cylinder. Briefly, the advantages of liquid 
fuel over coal might be summarised as—inferlor evapora- 
tion to coal in the ratio of 1:6 to 1, ease of handling, facility 
it afforded for stowing on ships in situations where coal 
could not possibly be stored, less space required than fer 
coal, one ton of oil requiring only some 38 cub. ft., while 
coal required some 43 cub. ft. per ton. There were also 
numerous other minor advantages. Discussing the questions 
of supply v forces, he said liquid fuel eculd not compete 
with coal, and was not a fuel for general use, but for employ- 
ment in special cases. For Naval purposes most Powers 
were following the lead given by Great Britain in its adop- 
tion. 
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Uniform. Ex. Crown 8vo. Fully Illustrated. 
6s. each net. 
RADIO-TELEGRAPHY. By C. C. Мокектох, M. I. E. E. 
GOLD AND THE PRECIOUS METALS. 1^ 


K. Rosk, D. Sc., of the royal Mint. 


THE CHEMISTRY OF BUILDING MATERIALS. 
ALAN Munpy, X. K. I. B.A. 


THE MANUFACTURE OF PAPER. 
F. (S. | 
TIMBER. By J. R. BATERDEN, A. M. I. C. E. 
ELECTRIC LAMPS. By 

A. MI. I. E. E. 
TEXTILES AND THEIR MANUFACTURE. By 


BARKER. XI. Sc., Veehlhnieal College, Bradford. 


ORNAMENTAL GLASS WORK. Bv A. L. 
THE RAILWAY LOCOMOTIVE. 


late Editor of The E nugpruct r. 


THOMAS 
By 


By R. W. холи, 


Marrek NOLOMON, A. G. G. I., 
ALDRED 


тнк. 


IRON AND STEEL. Rv J. Н. Sraxsnpikg, B. Sc. (Lond.). 
FLC. 

TOWN GAS FOR LIGHTING AND HEATING. By 
W. Н. Y. WEBBER, C.E. 


LIQUID AND GASEOUS FUELS, and the Part they 
Play in Modern Power Production. Ву Professor VIVIAN 
B. Lewes, F. 1. (.. F. CS.. Professor of Chenustry. Roval 
Naval College, Greenwich. 


ELECTRIC POWER AND TRACTION. Bv F. H. 
Davits, A. XI. I. E. E. 

COAL. By James Tonge. M. I. M. E., F. G. S., &e., 
Lecturer on Mining at Victoria University. Manchester, 


INDIA-RUBBER AND ITS MANUFACTURE, with 
Chapters on Gutta-Percha and Balata. By H. L. Terry. 
F. I. C. O Assoc.Inst. M. M. 

THE BOOK : 16 History and Development. 
Davenrorr. F. S. X. 

GLASS. By WALTER 


RosENHAIN, Superintendent of 


the Department of Metallurgy in the National Physical 
Laboratory. 

PATENTS, TRADE MARKS, AND DESIGNS. Bv 
KENNETH R. Swan, В.А. (Oxon). of the Inner Temple, 


Barrister-at- Law. 


PRECIOUS STONES, with a Chapter on Artificial Stones. 


By W. Соорснтг.о. M. B., B. Ch. 
ELECTRO-METALLURGY. BV J. B. С. KERSHAW, 
F. I. C. 
NATURAL SOURCES OF POWER. By Roperr N. 


Barr. B. Sc., A. M. I. ( E. 


FOR EARLY PUBLICATION. 
PHOTOGRAPHY. BV ALFRED WATKINS, Past President 


of the Photographie Convention, 


BREWING AND DISTILLING. By Jas. Grant, F. I. C., 
F.C.5. 

PANIS AND COMMERCIAL PAINTING. 
JENNINGS, 

GAS ENGINES. Bv W. J. MARSHALL. 

WOOD-WORKING MACHINERY. 


Ransome, M. Inst. ( E. 


MANURES, NATURAL AND ARTIFICIAL: Their Pro- 
perties and Methods of Employment. By J. Aran MURRAY. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
~~, PRACTICAL MEN. 


“Tf theu hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten davs 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy [| 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 

| QUESTIONS. 

Question. No. 2006.--In order to place a temporary light in one 
of the haulage houses of a coal pit, the mains supplying the 
motor were used. The motor is a 3-phase induction motor, 
working at 520 volts and 50 cycles, and it is about 500 yards 
from the distributing station. Here the mains to the motor 
were temporarily disconnected from the power supply, and two 
of them were connected to the lighting supply, which is at 
a pressure of 260 volts, but no light could be obtained in 
the haulage house. "There was found to be a pressure of 
150 volts between each of these two wires and earth, but 
no voltage between the pair. I should be glad if some 
reader would explain.- “A. L." 

Question No. 2007. — Explain briefly the principles of construc- 
tion of the pure repulsion motor, particularly that type 
where the starting, cte., is performed by movement of the 
brush arms. State the conditions under which speed regula- 
tion is obtained, the method of starting and stopping, and 
the method of operating. Does torque vary with speed, 
and can the motor hold the load when standing still, or is 
a brake required * Is there any way of stopping sparking 
at starting other than by the two winding method?! Would 
а supplementary brush trailing a little behind the principal 
brush, with the short-circuited coil between the two, 
bridged by capacity, be of any us? ?--** С,” 
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Question No. 1203.— Consider the effect of the air gap of an 
induction motor on its size, cost. and general characteristics. 
State and explain its limiting valifes, and compare with the 
gaps of direct current machines. 

Answer to Question No. 1203 (awarded 10s.).—An induc- 
tion motor is equivalent to a transformer with a rotating 
secondary winding. If the rotor is lceked while power is 
still supplied to stator, the motor becomes an actual trans- 
former, with the only difference from usual síatic trans- 
former, that there is an air gap in the magnetic circuit. 
It can easily be shown that the calculations for induction 
motors can be correctly made if the motor is considered 
as a transformer (i. e., with locked rotor) and having a 
resistance in series with its rotor conductors to cut the 
current down to the normal running current in rotor. 
The calculations are then made as for the transformer 
circuit. | 

This analogy seems to point at once to the uselessness 
of the air gap in induction motors, for it would be absurd 
to see a static transformer with an air gap. 

The gap is only required to give clearance between 
stator and rotor, and is kept as narrow as is consistent 
with mechanical construction. (Comparison must not be 
made with alternator design, where gaps of 3 cms. and 
more are common ; the object, then, is to get a field 
strength to swamp the armature amp.-turns and give gocd 
regulation.) 

In à normal motor the amp.-turns required for the air 
gap would be about half the total amp.-turns (for gap and 
iron circuit), and so increase in air gap means more 
magneto motive force required, and, therefore, greater 
magnetising current. 

The circle co-efficient W and circle diagram are of great 
assistance in motor designs and problems. (It must be 
remembered that transtormers have a similar circle diagram 
—in fact, the motor diagram is deduced from that of the 
transformer.) Good motors have a low circle co-efficient. 


Bériot gives W = C x —— where 
T 
R = radial depth of air gap — cms. 
T = polar pitch (at air gap) — cms. 
C = constant, about 10 to 15. 
From this formula, if the gap increases, for constant 7, 
must increase, and bad designs will result. 


T U, о L, L, о 


The cirele diagrams shown are for two similar motors, 
but one has double the air gap of the other, and, con- 
sequently, requires nearly double the magnetising current. 
O T — ideal short-circuit current, assumed to be the same 
in both motors. 
O L, — magnetising current: small gap motor. 
О Lz — magnetising current: large gap motor. 


0 Li O Le 

oO, mes o. 3 

L, T 12 T 

O By O 32 — current input vectors. 
B,U, B4Us — energy components of line current. 


cos 91 cos 92 — power factors (small and large gap motors). 
B,C, BC — respective stator losses. 

С, О, С,» — respective rotor losses. 

C,U, C,U, — respective torques at rotor conductors. 
D4,U; 00, — respective shaft outputs. 


The losses in large gap motor will be greater than in small 
gap motor, due to increased magnetising current, etc. 
The аге B4B, is struck from О, and indicates that the 
same line current is supplied to both motors. 
From the diagrams it is seen that, for this same current, 
the /arge gap motor has— 
1. Lower power factor. 
2. Power factor more remote from the possible maxi- 
mum (7.e., when О B is tangential). 


3. Smaller energy component. 
4. Less torque on rotor. 
5. Less shaft output. 
From the above considerations, we appreciate the 


importance of small air gaps. 

The effect of wide gaps on size and cost will be to in- 
crease stator slots, since more amp.-turns and more wind- 
ing is required, and probably mean larger stator altogether. 

The copper cost will be increased, also winding costs ; 
but against these must be set the decrease in cost due to 
the less difficult work in mounting the rotor. With larger 
air gaps, апу inequalities of the gap are not so noticeable ; 
whereas in small gaps they prcduce dangerous side pulls. 

The lower limits of air gaps in induction motors rest 
whelly with mechanical construction, and the gaps are 
from 0:6 to 3-0 mm., according to size of motor. 

In direct current motors of similar output, the gaps 
would vary from 3:0 to 7-0 mm.—‘ W.” 

Answer to Question No. 1203 (awarded 5s.).— The air gap 
of an induction motor is a mest important factor in its 
design, and has a direct influence on its efficiency and 
commercial value. The factors dependent on the air gap 
length are first considered, and then comparisons are made 
between the characteristies of induction motor air gaps 
and those of other electrical machines. 

The induction motor is only distinct from a static trans- 
former, in that the secondary winding now rotates, a fact 
which necessitates the intreduction of ап air gap in the 
magnetic circuit. In no other respect is this air gap desir- 
able, and to reduce the wattless or magnetising current of 
the machine, it must be made as small as possible. The 
air gap forms the main reluctance in-the magnetic circuit 
of an induction motor, and to maintain a high power 
tactor the magnetic leakage must be small, and hence the 
gap reluctance a minimum. The air gap being entirely 
eliminated in static transformers, it, follows that the 
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* magnetising " current of the latter is only 4 to 1% the 
full load current, instead of being } the full load current, 
as is frequently the case in induction motors. 

In general, the smaller the air gap of an induction motor, 
the easier it is to secure the required leakage factor, and 
so the desired power factor; but the more accurate the 
construction essential, the greater the risk of“ whipping ” 
caused by magnetic pull and the more frequent the bearing 
renewal necessary. It is usual to specify the gap as a 
function of the rotor diameter, and this is done in Fig. 1. 
Electrical and magnetic considerations, of course, fre- 
quently entail a departure from the provisional gap so 
determined. Specially well-built: machines, which will be 
well tended when installed. may have vet smaller gaps 
than those given by Fig. 1. The nature of the service 
must be allowed for: in mining service, for instance, a 
considerable longer gap would be essential than in a 
machine shop motor or central station machine. 

Influence of Gap Length on Leakage, p.f., Maqnetising 
Current, etc.—The chief leakages in an induction motor 
are the slot, peripheral (tip to tip), zig-zag, and end con- 
nection leakages. Of these, the slot leakage varies directly 
with the gap length R, as also does the peripheral 
leakage (assuming the gap to be the only variable in both 
cases). The end connection leakage rises as the gap length 
inereases, but less rapidly than the latter, owing to the 
fact that the axial core length also rises with R. The 
zig-zag leakage is usually expressed by a term independent 
of R. In a certain machine, doubling the gap length 
from the value actually adopted would have decreased 
the p.f. bv?695 to 7% (i. e., to 83.5%). while halving its 
length would have increased the p.f. bv 39,5. The influence 
of the increased leakage" co-eflicient consequent. on the 
longer gap length is at once obvious from the equations— 

1— © 


= 1—2 © roughly, where © 
leakage co-efficient 
and (B) magnetising current = full load current x 4/ ©. 
If the value of © be too high, the maximum p.f. is 
reduced, and is, moreover, attained at below the normal 
full load of the machine: conversely, if os be too low, the 
maximum p.f. is increased, but is not reached till the 
machine is overloaded. A 20% increase in OW affects the 
p.f. by about 20% as a rule, while a further ill-effect of 
increased leakage co-efficient is the decreased overload 
capacity of the machine. 
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Suppose the p.f. of a motor to be low, owing to the use 
of a long air gap—for a given h.p. output the current 
taken must be increased ; and, assuming a fixed permissible 
ampere turn loading per cm. of periphery, the number of 
conductors n per pole per phase 1s reduced, and hence the 
axial core length must be increased. Given the specifica- 
tion for an induction motor, the r.p.m. is usually fixed, 
or a value at once follows from the periodicity and desired 
number of poles. Assuming a peripheral velocity of rotor 
of 12 to 25 metres per second, the rotor diameter is deter- 
mined. Thence, from Fig. 1 а provisional gap length follows, 
and from the equation 

(C) е . e ° ° • • • Con m B R 

1:5 
the gap densityB at, once follows, C, being known from 
equation (B) above. It has been shown that n is less the 
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greater В, but the effect of R on C, is greater: the 
nett result is that the greater R the less the gap density 
B, and hence the greater the core length to obtain the 
desired back E. M. F. per phase. The latter effect is obvious 
from the equation 
(D) Back E. M. F. = 22 x5xnxbx Tx Bx p x 
9 10-8 volts 
(п = condrs. per pole per phase: b = core length (nett): 
Т = pole pitch: В = gap density: p = number of 
poles). 

Since both n and are B decreased by an increase in R, 
it is clear that b must rise correspondingly the E, being 
constant. 

Any increase in the gap length thus leads to a rapid 
increase in the output co-efficient, 7.e., to a less efficient 
use of materials. The increase in leakage with increase in 
gap length is the main inefliclency following on the latter, 
though the increased weight of iron and copper, and the 
less favourable ratio of pole pitch to core length probably 
necessitated, still further reduce the overall eflicieney. 

Gap Length and Air Gap Correction Co-efficient.— The dis- 
turbing influence of the teeth on the flux distribution 
along the pole faces is increased in induction motors on 
the one hand, bv the fact that both rotor and stator are 
slotted, and 1s still further accentuated by the shortness 
of the gap length. T. F. Wall (J. E. E., vol. xl.) has shown 
the means of determining the resultant flux distribution in 
an induction motor gap by compounding hypothetical 
fluxes, while Powell has recently shown the effect of gap 
length on the correction co-efficient. His results ont he 
latter point are shown in Fig. 2. the curve between air 
gap correction co-eflicient and gap length being nearly 
hyperbolic, as shown by the dotted hyperbola most nearly 
fitting the experimental curve. 

A further effect of the very short air gap, amounting at 
times to little more than a mechanical clearance, is that the 
insulation between core laminations does not appreciably 
decrease the gap density above it, owing to the bulging of 
the magnetic stream lines. The distinetion between the 
nett and gross core lengths is, therefore, largely removed, 
so far as concerns the gap flux distribution. 
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Comparison between Induction Motor Air Gaps and those 
of other Electrical, Machines.—On simple direct current 
machines the armature ampere turns should be < 0-7 


of the field ampere turns, and the length of air gap is varied 
till this condition is satisfied. On interpole machines, 
owing to the direct neutralisation of much of the armature, 
reaction and distortion effects a higher ratio, say, 1:1, is 
permissible, and a shorter gap and weaker field, therefore, 
possible. On the simple machines a gap length of 1 to 2 cms. 
is common, while on interpole machines this may fall to 
from 3 to 8 mms. The shorter gap enables economies in 
field copper, which partially compensates the cost of the 
interpoles, and this without introducing the difficulties 
consequent on the very small gaps of induction motors. 
In turbo alternators a gap 6 to 8 cms. long is frequently 
necessary to ensure a field sufficiently “ stiff“ to give the 
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desired voltage regulation, but normal, moderate speed 
alternators do not differ greatly from direct current machines 
in the matter of gap length, 1 to 3 cms. being usual, the 
exact value being determined with reference to the armature 
strength and the voltage regulation stipulated. 

Gap Densities in Induction Motors.—The high magnetic 
frequency in alternating current machines (50 J^ /sec. on 
a DO cycle supply) necessitate lower flux densities in the 
iron than are permissible in direct current machines, where 
much lower armature frequencies are aimed for (10 — 15 
J^ /sec., say). The gap densities permissible are hence less 
for alternating current than for direct current machines, 
and the following values, suitable for induction motors 
running on 30 to 60 J^ /sec. supply, may be compared with 
the usual densities allowed in direct current machines. 


C.G.S. lines per 


C. G. S. lines per 


: вд. in. sq. em. 
D.C. machines .. . 180,000 to 50,000 4,700 to 7,700 
Induction motors 
(mean B!) 19,500 3,000 
Maximum B 2-phase 36,500 5,610 
M B 3-phase 33,170 5,100 


The maximum gap densities in the case of the induction 
motors have, then, the values shown, the ratio 
B gap maximum , 


B gap mean 
being about 1-87 for 2-phase motors and 1-70 for 3-phase 
motors.—** R.” 


TYNESIDE NOTES. 


(From our Correspondent). 
.NEWCASTLE. 


In view of the interest now being taken in the application of 
electricity to industrial purposes, it is useful to note particulars 
of an equipment recently installed and set to work for Messrs. 
Stephen Easten & Co., Ltd., of Neweastle-on-Tyne, who are 
probably one of the largest building contractora in the North of 
England. A fire in the timber working shops necessitated 
sweeping renovations, and in progress of these a ga3 engine, 
with considerable shafting losses, was displaced by electric 
motor drive, as individual in its nature аз possible. The con- 
sulting engineer was Mr. F. T. Hanks, of Newcastle, who worked 
in conjunction with Mr. Pettie, the electrical engineer to Messrs. 
Stephen Easten. Direct current motors made by the General 
Electric Co., Ltd., are installed, and run off the 430-volt supply 
of the Newcastle and District Electric Lighting Co., Ltd. The 
motors drive wood-working machines by Sagar, Kirschner, 
Hardill,and other makers. A Нага circular saw, capable of 
giving a 12-inch cut, and having a rise and fall motion, is driven 
by а 15 h.p. motor. A Sagar pendulum saw requires 5 b.h.p. 
motor drive. A similar power is required for a tenoning machine 
with travelling bed for framing up sashes and mouldings. A 
group drive is adopted in the case of a cutter-grinding machine, 
an automatic grinder for planer irons, and a saw sharpener, 
which are driven by shafting and belting from a 5 h.p. motor. 
A 20 h.p. motor, placed in a pit beneath the floor in order to 
leave the floor clear to turn pieces of wood, drives a Hardill four- 
cutter capable of dealing with stuff up to 12 in x 4 in., while a 
20 in. x 9 in. hand and power feet surfacing and thicknessing 
machine requires 5 b.h.p. Above the shop containing the heavy 
machinery із a top floor carrying a circular saw, elephant, band 
saw, band saw setting and sharpening machine, etc., which are 
group driven. Tantalum lamps are used throughout for lighting, 
the leads in the shops being mounted on insulators, while in the 
adjacent stibles and motor garage of the firin conduit wiring 
is employed. The general lay-out of the plant was under the 
direction of Mr. Trotter, of the firm of Messrs. Stephen Easten, 
who worked in conjunction with the gentlemen named above in 
the electrical arrangement. The result is an up-to-date wood- 
working equipment of a very fine character. 


Miners’ Anti-Electric Agitation. 


The resolution placed before the Minera’ Federation by the 
Durham Association against the из? of electricity in fiery mines 
was withdrawn, but this wa; not regarded a: being due to ап 
error of fact, but an error of tactics, in presenting the resolution. 
The general opinion among mining mea appeirs to be that, 
pending the investigation of a Parliamentiry Conmittee, any 
private verdict would prejudice the situation. Ther» is no doubt, 
however, that very strong feeling against the introduction of 
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electricity into mining still prevails. I have received informa- 
tion, which I believe to be reliable, to the effect that within 
the last few weeks about 25 coal-cutters, electrically-driven, 
have been taken out of the North Biddock, Margaret and Lady 
Annie pits by the management of the Lambton Coal Co., owing 
to the agitation of the men against their retention, and it is 
reported that the question of taking them out of other collieries 
in the Durham area is being considered. During the past 18 
months at least two men have been killed in this area owing to 
the baring of trailing cables attached to the coal-cutters, in con- 
sequence of friction caused by falling stone. Another quite 
recent fatal accident was caused by the man attempting to 
lighten a loose cable with a bare spanner. The man in question. 
was a pump minder with no authority to interfere with the 
electrical plant. It is very difficult to prevent accidents due to 
non-authorised interference or carelessness in view of the ease 
with which men of insufficient knowledge may interfere. In all 
mines full instructions are posted up, accompanied by penalties 
ranging from 5s. to 10s. for breaking rules, regarding use of 
electricity, but it is most difficult to get men working coal-cutters 
to realise that danger is only to be prevented by adherence to 
the rules. Owing to piecework they are so anxious to get the coal 
that they are careless as to whether the trailing cables are 
damaged, as they will not free the cable of fallen stone, but 
drag it through. The result of such accidents is always to create 
a prejudice against the whole system in the minds of the men. 


A Protective Device for Trailing Cables. 


It is becoming realised that the men have to be protected 
against themselves in this respect, and a device is now being 
adopted which may become general, and which makes the appar- 
atus practically fool-proof." This device is the invention of 
Mr. H. J. Fisher, the electrical engineer to the Lambton СоШегу, 
and is being made by Messrs. W. T. Glover & Co., Ltd. 16 
consists of a trailing cable with an extra covering of a metallic 
nature which is used exclusively for earthing the framework of 
the coal-cutter. The earth wire of the trailing cable is connected 
up to an automatic switchboard located at the gate end box, 
so that directly the earth wire in any portion of the trailing 
cable becomes damaged or broken it causes the automatic switch 
to trip, the power to the trailing cable and the coal-cutter being 
shut off. The tripping device has to interrupt 10, 15 or 20 h.p. 
(the usual powers for coal-cutters) at pressures usually from 
500 to 650 volts, the Board of Trade limit being 700. 


Electrica] Colliery Developments. 


Despite the present scare in the north-east English colliery 
area, which may be regarded as temporary, electric power supply 
to collieries by the County of Durham Electrical Power Distribu- 
tion Co., Ltd., is proceeding apace, and this is a most encouraging 
symptom. The electric winder at Harton, which I mentioned in 
a previous letter, is probably one of the largest in existence, 
and in addition to this, at Harton the New Bent House pit 
and the second Harton shaft are to be electrically driven. The 
Norwood pit of the Dunston and Garesfield Co. is to be elec- 
trically equipped throughout, while the Ushaw Moor pit, belong- 
ing to Messrs. Pease & Partners, is to be fitted with electrical 
plant, and there is a probability of extension at Blaydon Main. 
In the Sherborne group of pits a very fine installation is just 
being completed, including a 700 h.p. pump and a considerable 
amount of power absorbed in coal-cutting and other purposes, 
and which is distinguished by having a pole line system with 
aluminium conductors. 


MIDLAND NOTES. 


(From our Correspondent.) 
BIRMINGHAM. 


The application of electricity as a motive force in iron pro- 
duction and in engineering work continues to spread rapidly 
in the Midlands. Messrs. Walter Somers & Co., Ltd., of the 
Hayward Forge, Halesowen, have just had put in three addi- 
tional large motors for general tool and lathe driving. These 
were supplied by the British Thomson-Houston Co., Ltd., of 
Rugby, and form the second order for large machines executed 
by them for this firm. The important installation of electrical 
plant at the worka of Alfred Hickman, Ltd., Bilston, has recently 
been supplemented by a generating plant in connection with 
the blast furnaces, providing motive power for the refrigerating 
apparatus. Six motors, each of 395 h.p., have been put in by 
the General Electric Co., Ltd., of Witton, while the switch- 
gear has been provided by the British Thomson-Houston Co., 
Ltd., who also supplied the principal switchboard for the rolling- 
mills. The new switchboard provides for a total power-capicity 
of 2,250 kw., and comprises three panels, each controlling 750 
kw. 500-volt generators, six 400 h.p. 500-volt motor-control 
panels, with four blank panels, screens and supports, and tha 
necessary bus-bar extensions. 

Electrie Power at Iron Works. 


A visit has been paid by the Birmingham Society of Mechanical 
Engineers to the works of the District Iron and Steel Co., at 
Smethwick, in which a considerable use is-made of electrical 
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power. The current is obtained from the public mains, and 
during the nine months in which part of the plant has been in 
use, the supply has proved perfectly satisfactory. Another 
interesting point is that the plant was designed by the Company's 
Enginecr (Mr. Elijah Willcox), and to a large extent constructed 
in the works. The first application of electrical power was to 
the 16-inch merchant mill, where the motor has superseded a 
beam engine of an old type. The mill is now driven by a three- 
phase, 400-volt, 25-period motor, supplied by the British West- 
inghouse Electric & Manufacturing Co., Ltd. The 5,000-volt 
current from the public main passes through a Westinghouse 
transformer provided by the Corporation. The power is trans- 
mitted to the rolls by rope pulleys, the pulley-wheel and the 
fly-wheel being each 16 ft. in diameter, and the latter weighing 
about 35 tons. The effective capacity of the motor is 275 h.p.. 
at a speed of 360 r.p.m., and the drive is four to one, giving a 
speed of 90 revolutions on the train. The rolls thus served 
constitute an ordinary merchant-mill for all sections, up to 16 
ins. Auxiliary to it is an electric saw, driven by a Westinghouse 
three- phase alternating-current, 400-volt Westinghouse motor. 
Expectations Fully Realised. 

The experiment satisfied the directors as to the superiority, 
in economy and other respects, of the new form of power, and 
it was decided to adopt it also for the 9-inch mill, which is used 
for rolling tubes, motor sections, bicycle tubes, etc. The elec- 
trical plant has been in operation here for some weeks past, and 
has fully answered the expectations formed of it. The mill is 
driven by a three-phase, 25-period induction Westinghouse 
motor, taking the full current at 5,000 volts from the main, 
running at 365 r.p.m., and developing 395 h.p., the mill being 
rope-driven. The 7-inch mill is at present driven by a beam 
engine and horizontal engine coupled, but the early substitution 
of electrical power here also is contemplated. 

University Electrical Courses. 

The Electrical Engineering Department of the Birmingham 
University. under Professor Gisbert Kapp, has opened the new 
session with 53 students. Of these, 35 are in the third year, 
and are devoted to mining, civil, mechanical and electrical 
engineering. Eighteen students of the fourth year are devoting 
the whole of thcir time to electrical engineering. The number of 
students in the mining department who take up electrical study 
shows & decidedly increasing tendency, while mining managers 
and mining engineers already in practice are taking advantage 
of the facilities afforded by the University for perfecting their 
knowledge of a subject, the importance of which to the mining 
industry is every day being more and more recognised. 


Birmingham Electric Club. 

The Birmingham Electric Club, which has been in existea2^ 
six years, has now 85 members, and it 13 expected that the rato 
of increase—from 15 to 20 members each year—will be, at 
least, fully maintained for some year to come, as the club is 
in à very flourishing and vigorous condition. The new session 
was inaugurated bya smoking concert at the Colonnade Hotel. 
Mr. Geo. T. Wood, A.1.E.E., presided, and among the 50 mem- 
bers present were Messrs. Vincent E. Walters and G. A. Pope 
(Vice-Presidents), E. A. Morgan (hon. treasurer), and W. G. L. 
Riddle (Hon. Sec.). The meeting arranged for a visit to the 
Daimler Motor Works, Coventry, to take place on November 
99. The first paper of the session will be read on November 
13, by Mr. Carl de Hoedt, of Birmingham, whose subject will 
be А Discourse on Problems of Power Generation and the 
Transmission and Distribution of Electrical Energy." The pro- 
gramme for the session 18 not yet complete, but it will inc.ude 
a paper on '' Aerial Motors.” Other useful papers are being 
arranged for. The annual meeting is fixed for December 11, 
when Mr. Geo. T. Wood, the present President, will be asked to 
retain office for another year. 

| From Wolverhampton to India. 

Advantage was taken of Saturday’s meeting to bid farewell 
to Mr. P. M. Baker, B.Sc., who is an old member and who has 
lately been teacher of electrical engineering at Wolverhampton 
Technical School. He left England on Wednesday last to take 
up a position in technical education at Bombay College. А 
presentation has been made to him by the Wolverhampton 
Electrical School. Formerly he held a similar position in connec- 
tion with the Birmingham Municipal Technical School, and he 
received his training in Birmingham. He also won his degree 
B.Sc. after a long course of study in connection with the Midland 
Institute. Mr. Baker will carry with him the good wishes of 


all his old colleagues. 


— — 9— —— 


AMERICAN NOTES. 


(Frem our Correspondent). 
NEW YORK. 


The electrical industry was never in a more flourishing 
condition than it has been during the past week, and all branches 
of trade are participating in the increased demand. ‘The big 
advertising campaigns organized si multaneously in the technical 
periodicals and popular newspapers and magazines have had 
their natural and inevitable sequel in a largely increased activity 
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among manufacturers and retailera, which in its turn has materi- 
ally swelled the output of Central Stations. Electrical securities 
are in good demand at firm prices, and the outlook is cheerful 
all round. Wholesalers dealing in domestic electrical appliances 
report that trade in these lines is exceptionally brisk, and 
numerous extensive dealings in heavy plant are notified. Among 
other developments the increased demand for turbines is especi- 
ally noteworthy, particularly in connection with mill drives. 
In New England alone, the Allis-Chalmers Co. has sold thirty- 
eight steam turbines of the full annular-flow, horizontal reaction 
type, aggregating in total capacity 51,000 horse power. The 
power house of the new Nashaweni Mills in New Bedford, 
will contain two 3,000 k.w. and one 500 k.w. steam turbines of 
their make. The Allis-Chalmera Co. has also contracted with 
the Whitman Mills, at New Bedford, for power-house equip- 
ment, including a 2.000 k.w. steam turbine, and with the Byron- 
Weston Co., of Dalton, Mass., for one 750 k.w. steam turbine. 


Some Big Contracts. 


Among other large contracts notified during the week may 
be mentioned that of the Lord Electric Co. of this city, for the 
roadways, railings, lamp brackets and wiring of the new Man- 
hattan Bridge across the East River. The work includes the 
construction of a roadway of creosoted wooden blocks and of 
two sidewalks to be made of concrete and artificial stone along 
which there are railings with ornamental posts. There will be 
six of these railings on the lower deck of the bridge and four 
on the upper deck. The bridge will carry eight tracks, four for 
trolleys and four for third-rails. The company will also do the 
entire wiring for the lighting and traction work on the bridge. 
including the wiring and bonding of the four tracks on the lower 
deck. The lighting equipment includes ornamental brackets 
for both arc and incandescent lights, and the fixtures for the 
latter, There are 54 of these arc brackets and 198 incandescent. 
The company will also construct two switchboards, one on 
each end of the bridge. It is proposed that the energy for lighting 
be divided between the Manhattan and Brooklyn Edison com- 
panies. The work is to be completed by December 15th, as it 
is proposed to have the bridge ready for opening in January. 
Another important contract is that which has just been entered 
into by the Niagara Falls Hydraulic Power and Manufacturing 
Co., to supply current for the operation for 76 years of the 
new municipal water-pumping station at Niagara Falls. The 
city will sell the power company the property in the lower 
milling district on which the municipal station now stands 
for $20,000. Over 800 h.p. will be acquired, the price to be 
$10 per h.p. The engineer of the water board will see what 
arrangement can be made with the Niagara Fals Power Co. 
for a breakdown power service. The city is engaged in building 
a new water system, the supply of which is to be taken from the 
upper river, whereas in the past the municipal plant has been 
supplied from the hydraulic canal. 


New Arc Carbon Plant. 


The Wilckes-Martin Co., the great lamp-black firm, is organiz- 
ing a new company with a capital of а million dollars to build 
a large manufactory for lighting carbons. It is the intention of 
the new company to make all kinds of high-grade lampblack 
carbons, including flaming-arc, searchlight, moving-picture and 
enclosed-are carbons, and in addition to this to manufacture 
the ordinary petroleum coke carbons, which are still used to 
a considerable extent in street lighting in this country. 


Charging Electric Cars. 


A new device of supreme value to ownera of electric cars has 
just been perfected by Professor J ohn Montgomery, who occupies 
the chair of Electrical Engineering at Santa Clara College, 
California. By means of this invention storage batteries of 
practically every description can be charged with the ordinary 
low-voltage currents used in the household. In the case of a 
motor car the apparatus may be attached to an electric-lighting 
wire anywhere at night, and in the morning the car will be ready 
for use. The charging current may be turned on whenever 
the car is not in use, insuring plenty of power for every emergency. 


Hydro-Electrie Contract. 


The J. G. White Co. of this city has secured from the Canadian 
Light and Power Co. of Montreal, the engineering contract 
for the construction of the new hydro-electric plant on the 
St. Lawrence. The contract includes the construction of a 
canal intake and headgates about 3,200 ft. below the present 
intake; the enlargement of the Beauharnois Canal from the 
intake to the station site—32,000 ft.—to the capacity of an 
initial installation of 21,600 shaft-h. p.; the construction of 
a forebay with concrete headwall and the power station itself ; 
the tailrace excavation ; the construction of the 27-mile trans- 
mission line to Montreal, and the substation and distribution 
system in that city. The power station will contain four main 
Units and two exciter units, the equipment of which will include 
three 7,290-h.p. turbine units, two 440 h.p. exciter turbine 
units, three 4,000 k.w generators, two 250 k.w. generators, 
three 4,000 k.w. transformers, switchboard, etc. ‘The present 
initial development will cost about $4,000,000. 
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Electric Mining Hoist. 


An electric mining hoist of unusual power and dimensions 
has been installed by the Connellsville Manufacturing and Mine 
Supply Co., in the mine of the Washington Coal Co. at Dawson, 
Pa. The hoist, which is located 800 ft. below the surface, will 
haul thirty-five cars each weighing, loaded, 3,800 lbs, up a 
maximum grade of 84 per cent. 8,000 ft. long, at a speed of 600 ft. 
per min. The hoisting drum, which is of heavy stecl, is 6 ft. 
in diameter and 5 ft. wide between flanges, and is fitted with a 
hand brake on one end and a hand operated friction clutch on 
the other. All the gears are cast-steel with machine-cut teeth, 
the main spur gear being 10 in. face and the motor gears 13 in. 
face. The frame is made in sections and the drum, large gears, 
and friction clutch parts are made in two pieces for convenience 
in installing in position. The hoist is driven through a flexible 
coupling of a 500 h.p., direct-current, non-reversing, compound- 
wound Westinghouse motor controlled by a standard semi- 
automatic Westinghouse magnetically-controlled unit switch 
controller, provided with an accelerating relay which prevents 
the starting switches from closing too rapidly and prevents 
too large starting currents. "Thus the second switch cannot 
close until the current allowed to flow by the closing of the 
circuit has fallen to a predetermined value. As soon as this 
value is reached the second switch closes, thereby short-circuiting 
a resistance section and the current rises, but the third switch 
cannot close until the current has again fallen to the predeter- 
mined value. This not only prevents injury to the motor from 
careless handling during acceleration, but ensures rapid starting. 
The controller is provided with a safety relay which opens the 
resistance switches in cases of excessive overload, but a notable 
feature is that if the relay operate while the motor is running 
the latter does not stop but is automatically brought up to full 
speed again. 

Current Items. 


The American Monorail Co. is planning the construction of 
a monorail line through Pelham Park to City Island, New York. 
. A speed of upwards of two miles a minute may be developed. 
Should the scheme prove successful proposals may be made 
for an upper deck for monorail expresses over the New York 
Elevated. | 

The Albany Southern Railroad Co., which has been incoropor- 
ated at Albany, N. Y., is a reorganization of the Albany and 
Hudson Railroad, the third-rail electric line between Albany 
and Hudson, which recently was sold under mortgage fore- 
closure. | 

Alberto Sanchez, an electrical engineer in the Belern prison 
in Mexico City, claims to have invented an apparatus whereby 
vision as well as voice can be transmitted over an ordinary 
telephone wire. It is said that the prison officials have tested 
this and it has proven very successful. The apparatus resembles 
a short opera glass connected to a battery. 

The Willamette Valley Co. has deeded to the North-western 
Corporation all its property in Oregon, inc'udinz electric- 
lighting plants in Albany, Corvallis, Eugene, Springiield, Dalles, 
Monmouth and Independence, including also water systems 
at Albany, Springfield and Independence, and a gas plant at 
Eugene. 

The Genesee Light and Power Co., with principal offices at 
Batavia, has been incorporated with a capital of $250,000 to 
operate in the various villiges and towns in Genesee County. 
The company is а reorganiz ition of the Genesee County Light, 
Power and Gas Company. 

Mr. Clarence Mackay, President of the Postal Telegraph 
Co., denies the report that that Corporation has absorbed the 
Western Union Telegraph Co. 

The New York Telephone Co. has increased its capital stock 
from $50,000,000 to $100,00),000. The company pays a state 
tax of $25,000 on the increase. The company has filed a certifi- 
cate showing that it has merged the Central New York Telephone 
and Telegraph Co. 


COMPANIES’ MEETINGS AND REPORTS 
MESSRS. WILLANS AND ROBINSON, LTD. 


At the ordinary general meeting of Messrs. Willans and 
Robinson, Ltd., of Rugby, held at the Cannon-steet Hotel, 
London, Mr. James C. Peache presided. | 

The Chairman. in moving the adoption of the report, described 
the result of the pist half. year's trading as disappointing. 
After allowing for the los: on the half-year's working, the balance 
st nding to the credit of the profit and les; account was insufficient 
to provide for the payment of the full preference dividend, 
and there was no surplus to go to the payment of interest on, 
or the redemption of, the funding certificates. The directors 
realised that that was a result which the shareholders must 
view with concern and anxiety ; but he could allay that anxiety, 
and satisfy them that when the period of failing trade was past 
they would again attain the condition of progress that had 
lately marked the course of the company’s affairs. The dis- 
appointing result of the past half-year was entirely due to the 
continued depression in trade. The principal business of the 
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company was the production of machinery for the 
generation of electricity. This was a line of business 


that had been adversely affected to a greater extent 
than perhaps any other in this country. The introduction 
of the metallic filament lamp and the great economy 
in current realised by its use was having a very serious effect 
on the revenue of electric lighting stations. In all parts of the 
country the output of current waa falling off, and electricity 
concerns, instead of having to order new plant, were finding 
that their existing plant was in excess of their requirements. 
In the end, no doubt, the cheapening of electric light would 
lead to a great extension, of its use, and to renewed demand 
for plant. For the present, however, new construction was at 
a standstill, and the business of building electric generating 
plant, for this country at all events, was in a state of stagnation. 
The number of orders to be obtained in this country for electric 
generating plant were few, for owing to excessjve competition 
prices had been driven to a level that left only a narrow margin 
of profit. The value of orders obtained in recent half-years 
had been insufficient to keep the works fully employed. It 
was true that in the first half of 1909 the value of orders ob- 
tained was considerably larger than in the previous half. year, 
but the bulk of their old orders had been worked off, and for 
two months in that half-year it was necessary to put the works 
on short time. Since June, he regretted to say, the improvement 
experienced in the early part of the year had not been main- 
tained, and there was no doubt that for the present and for the 
immediate future they had to face a continued scarcity of work. 
They had devoted great efforts to obtaining orders for steam 
turbines abroad, and in this direction they had met with con- 
siderable success, and had obtained good orders for Canada, 
Australia, South Africa, and Japan. ‘They had endeavoured, 
with some success, to extend their connection with industrial 
concerns in this country, and had supplied & number of turbine 
plants for driving the machinery of cotton mills, collieries, 
harbour works, ete., but in these directions the demand had 
been restricted by the depressed state of trade. Cotton mills, 
for instance, were now running on short time, and no new mills 
were being built. Other branches of manufacture in which the 
company was engaged had not yet reached the tinal stage, 
but it was hoped that in the near future some of them would be 
of material help in earning a profit for the shareholders. Not- 
withstanding the poor result of the past half-year's working, 
the position of the company's affairs to-day was sound. In cash 
and marketable securities they had a substantial provision 
against the needs of the immediate future. With regard to the 
Queen's Ferry works, there was some hope that a sale might 
result from negotiations now in progress. In conclusion he said 
the directors trusted that the present set-back was but temporary, 
and that when the state of trade returned to à more normal 
condition the works would be well prepared to take full advantage 
of it. 

Mr. Shirley Price seconded the adoption of the report. The 
motion was carried with one dissentient. 


RIVER PLATE TELEPHONES. 


The report of the Sociedad Cooperativa Telefónica for the 
year ending June 30, states that the profits amounted to 
$230,7641.47 m.n, as compared with $202,057.49 for the previous 
year. The expenses were $591,835.04, as against $539,923.79, 
and revenue $324,565.75, as against $748,547.64. The sub- 
scribers numbered 6,164, as against 5.790. Out of the profits, 
$149,671.90 goes to the shareholders’ fund, and will be dis- 
tributed in the form of shares. The land lines to La Plata have 
been finished, and will be opened to service in a few months. 
The cost value of the properties of the company standa at 
$445,070.41. | 


ROSARIO ELECTRIC COMPANY. 


The report of the Rosario Electric Co., Ltd., for the ye ir ended 
June 30 last, states that the balance at credit of profit and los3 
account, after making a provision for depreciation of buildings, 
plant, etc., is £35,014, to which must be added the amount 
brought forward from the last account, £6,549, making a total 
of £41,563. The directors now recommend a dividend of 5s. 
eich on 14,513 Ordinary shares (making 8°, for the year), and 
at the rate of 8°% (less amount already paid) on th» Second 
Preference shares, converted into Ordinary shares, adding to the 
reserve £15,000, leaving to be carried £9,282. The directora 
have ordered an additional steam dynamo of 1,000 kw. to cope 
with the steadily increasing demand for both lightinz and 
power. А more favourable price for coal has beneficially affected 
the results of the year's working, and the new condensing 
plant has reduced the amount of coal required per unit of 
energy sold. The Chairman sailed for Rosario in July to visit 
the property, and is now on his way home. 


DRAKE AND GORHAM, LIMITED. 

The eighth annual report of the directors of Messrs. Drake & 
Gorham, Ltd., for the year ended June 30 last, states that 
after payment of all charges, including bonuses due to statt, 
there remains a net profit of £2,282 1s. 8d., which, with tlie sum 
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of £1,327 118. 9d. brought forward from the previous year, 
makes a total of £3,609 13s. 5d., which it is proposed to appro- 
priate as follows:—By payment of dividend at the rate of 
24 per cent. per annum, £3,125; by carrying forward, £484 
13s. 5d. The work carried out by the London Office during the 
past year compares very favourably with the previous twelve 
. months, and the Agency business in Osram and Tantalum 
Lamps continues to expand; the orders, however, for installation 
work in the Northern district have unfortunately, considerably 
decreased, which is attributed to the prevailing depression 
within the last eighteen months, and the reduction in dividend 
is mainly due to this cause. A satisfactory feature of the past 
year is the large amount of work executed for old clients in 
connection with the modernising and extension of existing 
installations. The retiring Director, Mr. John C. Forster, is 
eligible for re-election. The Auditors, Messrs. Jackson, Pixley, 
Browning, Husey & Co., retire, and are eligible for re-election. 


CONTRACTS OPEN. 
HOME. 


Bray.—Town Council.—For a 50 b.h.p. Diesel engine, and 
high and low tension disconnection boxes. October 19. 


FRODIN HAM. Urban Council.—Tenders for lighting the 
streets in the Urban District of Brumby and Frodingham by 
electricity. Direct current at 220 volts is already available, and 
the number of lights will be 55 of 50 c.p. each. October 16. 


KEIGHLEY.—Corporation Electricity Department. —Tenders 
for two boiler feed pumps, high-tension switehboard and trans- 
formers, one 300 kw. motor-generator and mains. October 16. 

OVERSEAS. 


BATAVIA.— Colonial Government.—-Extension of Atjeh tram- 
way. Est., £100,000, (Part., Ministère des Colonies, The Hague). 

BOL OdNA. Material for extension of electric tramways (Soc. 
An. des Tramways de Bologne). 


Brusa.—Municipality.—Construction and 
clectric tramways. November 30. 


САРЕ CoLoNv.— Tender Board, Cape Town.— Tenders for the 
supply of cight electric motors. October 19. 


LEGHORN.— Tramway | construction. —Materia] 
stock (Soc. An. des Train ways de Livourne). 


MrxrLBovnRNE.—Deputy Postmaster-General. —T wo 
accumulators. By 3 p.m., November 23. 


SPAIN.—' The Ministerio de Fomento.— Tenders for a 60 
years’ concession for the construction and working of an electric 
tramway from Sans to Coll-Blanch (Barcelona). Tenders must 
be enclosed in sealed envelopes, bearing on the outside the 
name of the tenderer, and addressed to the Dirección General de 
Obras, Públicas, Madrid, where they will be opened at noon on 
November 20. To qualify any tender a deposit will be required 
of 1,295 pesetas (about £47), which should be enclosed in a separate 
envelope. An application respecting this concession has already 
been submitted by the Compañia General de Tranvías, who 
have certain preferential rights in the competition.—For a 15 
years’ concession for the working of the urban telephone system 
at Oviedo, the present lease expiring on October 3l, 1909. 
Tenders will be opened by the Dirección General de Correos y 
Telégrafos, Madrid, at 11 a.m. on November 8, but they must 
reach that address not later than noon on November 2. The 
concessionaire is to have the right to modify or extend the present 
telephone system within a radius of 15 kilos. The “ Gacetas;" 
containing further particulars, may be seen by British firms 
interested on application to the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, Е.С. Local 
representation 18 necessary in each case. 

SvDNEY.—Postmaster-General.—Switchboard apparatus for 


subscribers’ premises. Particulars of all Australian contracts, 
12, Victoria-street, Westminster, S.W. January 10, 1910. 


VALENCIA.— Harbour Board.—Six one-ton electric cranes for 
timber unloading. November 2. 


exploitation of 


and rolling 


sets of 


SOME CONTRACTS. 

CANADA.— It is reported that the Northumberland-Durham 
Dower Co., lessee of the whole of Healey Falls power from the 
Dominion Government, and the Culverwell syndicate, owning 
certain Trent river powers, north of Trenton and at Campbell- 
ford, have completed a contract with a leading Montreal 
finaneial corporation for the underwriting of two and a half 
million dollars bonds for the development of these powers. 
Power will be transmitted to Belleville and the cement mills, 
Deseronto, Napanee and Kingston, also west to Port Hope and 
Cobourg, and also north to Havelock, Norwood and Blairton 
mining districts. These powers will be developed on the dams 
being built by the Dominion Government for the Trent Canal. 

The contract for the aluminium cable for the Toronto 


(Ontario) city power distribution plant has been awarded to 
the Montreal Cable Co. at about $20,000. 


THE ELECTRICAL ENGINEER, OCTOBER 15, 1909. 


OTHER CONTRACTS. 


The D. P. Battery Co., Ltd., of Bakewell, have received 
from the Corporation of Dudley an order to supply, erect, and , 
maintain for a period of ten years, a Storage Battery of 256 cells 
of their LS 37 type. This battery is capable of supplying over 
1,000 amperes for an hour. 


— — 


TENDERS ACCEPTED. 


BErLrAsT.—The tender of Messrs. Imeson, Finch & Co., of 
Stockton-on-Tees, for the supply of two miles of trolley wire 
for the Corporation Electrical Department, was accepted. 

Mertuyr.—The Merthyr Public Works Committee accepted 
the tender of the Merthyr Electric Traction Co., at £535 10s. per 
annum, for lighting Merthyr Vale and Aberfan, as compared 
with the present cost, £570 88. per annum, for gas. 

VICTORIA (Australia). —The Prahran and Malvern Tramways 
Trust has accepted the tender of Messrs. Duncan & Fraser, 
of Adelaide, for the supply of 13 car bodies (under contract 6), 
to be delivered not later than March 31 next, the price to be 
£536 13s. per car. 


BUSINESS NOTES. 
LIGHTING AND GENERAL—Home. 


ALVASTON.—-The Urban Council received a letter from the 
Town Clerk of Derby, thanking the Council for their acceptance 
of the offer to instal electric light in the Alvaston district. As 
there was the possibility of objection when the matter came 
before the Board of Trade, it was desirable that the Corporation 
should know why the Alvaston Council approved of the exten- 
sion of the electric light to their district. The Clerk placed the 
proposals in detail before the Council, who unanimously decided 
to adhere to their original decision. 


Aston.—-The Electricity Committee reported to the Town 
Council that during July and August last there had been an 
increase of 222,080 units in the current sold. 


BaLLYCLARE (Ireland). An Electrical Engineer attended 
before the Urban Council with reference to the proposed lighting 
scheme. He explained that the probable cost of an efficient 
scheme for lighting the street and an estimated supply to private 
consumers, including the costs of a Provisional Order, would 
amount to about £4,000. 


Bray.—The Urban Council received a letter from the Local 
Government Board sanctioning a loan of £1,000 for the purposes 
of electric light works, the repayment to be spread over twenty 
years. 


CaRDIFF.—-At the meeting of the Electric Committee, Coun- 
cillor Chappell called attention to a complaint to the Trades 
Council, to the effect that many people were thrown out of 
employment in the electric light department, and said that 
these kind of complaints were doing harm. He proposed that 
an opportunity be given to the Trades Council to meet the 
committee. Mr. Arthur Ellis expressed his willingness to explain 
in detail why, in the interests of economy, the Eldon-road 
Power Station had to be shut down. He put up a notice three 
months ago saying that this would be done: and suggesting 
that the men should look out for work elsewhere. If the Corpora- 
tion did not reduce the men they would, he said, be compelled 
to reduce the hours of all. The matter then dropped. The 
general manager of the tramways informed tke committee that 
the effect of the increased car fares was that the takings this 
year amounted to £1,000 more than they were at this time 
last year. 


CorLcHESTER.—AÀ Committee of the Council passed a resolu- 
tion recommending that a small sub-station, similar to that at 
Hythe, should be erected at Lexden, and that the Tramways 
Committee be asked to consent to the use of the overhead 
tramway wires for conducting current to the sub-station. 


DawLrisH.— The Urban Council received from Mr. Purves, 
on behalf of the Provisional Board of Directors formed with 
the object of carrying out if possible the electric light under- 
taking for Dawlish, plans showing where they proposed to lay 
the mains, and also a sketch of the poles proposed to be used 
for overhead mains, asking the Council's approval thereto. 
The Surveyor reported that although he recommended under- 
ground mains, he did not see much objection to the Council 
allowing overhead mains in the rural pans The style of pole 
submitted would be objectionable in the streets. A committee 
recommended the Council to approve underground mains from 
Queen-street to Luscombe-terrace, and from Old Town.street 
and the Bartons, and that ornamental posts be required in some 
parts of the district for overhead mains. The question of are 
lighting was referred for a statement as to the cost in com- 
parison with the existing system of lighting. It was suggested 
by Mr. Purves that the electric light station should be on the 
ground between Matham and the Wesleyan Sunday-school. 
The matter was referred to a Committee of the whole Council, 
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DrERBY.—Several questions were asked at the Town Council 
meeting relative to the lids on the electric light manholes, and 
whether it was not desirable to have different covers in view 
of a disastrous explosion which occurred in Peter's.street recently. 
Alderman Butterworth, replying on behalf of the Electric Light 
Committee, said that as to the deplorable explosion they could 
not take upon themselves as a committee any responsibility 
for the accumulation of gas in their chambers. The chambers 
were ventilated to a certain extent, and if they were to put a 
bridge on top of the manholes it would form opportunities for 
the rain and moisture to get into the manholes, and that would 
be detrimental to their works. He must respectfully decline to 
offer any opinion as to where the responsibility lay for the 
explosion. 


DERBV.— The Town Council will consider the question of 
applying to the Board of Trade for a Provisional Order under 
the Electric Lighting Acts, 1882 and 1888, to authorise the 
supply of electrical energy by the Corporation, for public and 
private purposes, within the Urban District of Alvaston and 
Boulton, and the parishes of Littleover, Breadsall, Chaddesden, 
Normanton and Sinfin Moor, in the Rural District of Shardlow, 
and Markeatón and Darley Abbey in the Rural District of 
Belper. 8 


DupLEkV.— At the Town Council meeting, Mr. W. H. Hughes 
(chairman of the Streets, Tramway, and Lighting Committee) 
referring to electricity undertaking, announced that during 
the year there had been a reduction in the number of units sold, 
in round figures, of 45,000. The decrease was entirely confined 
to the tramway and motor supply. The output in connection 
with the tramways showed a decrease of 45,843 units, whilst 
the shrinkage in the output for motor purposes was 28,700 
units, making a total of over 73,000 units. As the total decrease, 
however, was only 44,000 units, it was apparent that there had 
been a considerable increase in the consumption of electricity 
for private lighting purposes. The total works costs in connection 
with the generation of the electricity had been 1:560d. per unit 
and the average price per unit sold 1°573d., which 
represented a microscopically small profit. He quoted figures 
showing that Dudley compared favourably with Birmingham, 
Wolverhampton, Walsall, and West Bromwich in regard to the 
average selling price per unit, Wolverhampton being the only 
place where it was slightly lower; but unfavourably with all 
these towns in respect of the load factor. At present the under- 
taking was not costing the town anything, and electricity was 
being supplied at prices which should encourage its use for all 
purposes for which it was required. 


FaREHAM.— The Engineers at the new Electricity works reported 
to the Urban Council that, mainly owing to the non-delivery 
of some of the electrical parts connected with the larger sets, 
the work had been greatly delayed, and the position was still 
unsatisfactory. They did not see any hope of getting the plant 
into running order for some considerable time yet. However, 
it was hoped to make the transfer before Christmas. 


FiNcHLEY.—4A deadlock has ensued between the District 
Council and the Local Government Board respecting an applica- 
tion by the local authority for permission to borrow £2,200 
for electric arc lamps in Great North-road and Regent’s Park- road. 
The Local Government Board are withholding their sanction 
to the loan unitl the Council supply them with an estimate of 
the cost of lighting the same thoroughfares by gas. The Council 
informed the Board that as regards the question of the illuminant 
to be used for the streets the Council consider they are the best 
judges. They submit that the point which the Board is called 
upon to decide is whether a loan should be granted for the 
necessary sum to enable arc lighting to be installed, and not 
as to whether gas or electricity should be used. The Board 
regard this letter as unsatisfactory, and adhere to their re- 
commendation that the Council should carefully consider the 
relative cost of public lighting by gas and by elcctricity. The 
Council, in reply, say they have nothing to add to their previous 
letter, and a deadlock has followed. The Council have decided 
to expend out of the current rate £240 for electrically lighting 
Regent’s Park-road. 


GLoucESTER.—At the City Council meeting, Mr. Collett 
announced that the last two months showed a very considerable 
increase of business in connection with the electricity under- 
taking. In July they sold 7,000 more units than a year ago, 
bringing the month's output up to 98,000 units ; and in August 
they sold 106,500 units as against 92,000 units in August of 
last year. In July their revenue was £860 as against £793 a year 
ago, whilst their expenditure was reduced from £489 to £476. 
In August their revenue was £901 as against £787, and their 
expenditure had gone down from £513 to £463 as compared 
wish August last year. Mr. Collett referred to the revised scale 
of charges for current for power purposes which the Engineer 
had submitted. The Engineer represented that in order to work 
still more advantageously they ought to increase the power 
load, and the scale which they had adopted compared very 
favourably with those of any similar undertaking, and ought 
to induce people who were now producing their own power 
to obtain current from the City Station. For 1,000 units per 


annum they were reducing their charge from 1:9 to 1:54. рег 
unit, and for half a million units from 1,1254. to 0°75d. per unit. 


Hessir.—A letter was read from Mr. W. Coulson, Clerk to 
the Hessle Urban District Council, to the Hull Electricity 
Committee, stating that the Urban Council regretted the offer 
made by the Hull Corporation for a supply of electricity could 
not be accepted. They would, however, be willing to meet a 
deputation. The Chairman (Mr. Hanger) pointed out that 
the price was very generous. It was agreed to meet the Hessle 
Council representatives. 


HvLL.—At the suggestion of the Drapers’ Association, the 
Chamber of Commerce communicated with the Town Clerk 
for transmission to the Electric Lighting Committee suggesting 
that light users of electricity should be put on equal terms 
with power users, who at present were receiving considerable 
advantages. They received, it was stated, special discount 
by paying in a certain time, and it was felt that the light users 
ought to have similar privileges. The Secretary's interim report 
stated that the Chamber had given its support to the Corpora- 
tion against the North Eastern Railway Bill, and in the Electric 
Lighting Acts (Amendment) Bill amendments had been secured 
in support of electrical contractors as against municipal trading. 
Important amendments had been secured with respect to the 
Trade Boards Bill. 


KENDAL.— Mr. H. R. Hooper, M. Inst. C. E., Held a Local 
Government Board inquiry respecting the application by the 
Council for sanction to a loan of £10,000 for purposes of the 
electricity undertaking, and £2,000 for a refuse destructor. 
In view of the conditions laid down by the Inspector for the 
repayment of superseded expenditure rendered necessary by 
the removal scheme, it was announced for the Council that 
they would not further press upon the attention of the Board 
the proposal for the erection of a destructor and station at the 
cana] head. They further resolved that the application be 
amended so as to correct the loss of voltage at the station im- 
mediately and to enable the Corporation to increase the output 
when necessary. The scheme was opposed by Mr. L. G. Thompson 
on behalf of a number of ratepayers. 


Lonpon.—An artesian well has been completed at Basildon 
House. The well provides a water supply of 2,000 gallons per 
hour from a depth of 450 ft. from the surface. For lining the 
upper portion 8 in. steel tubes were used. The plant includes an 
electrically-driven pump, the gearing being mounted on ball. 
bearings, and running in a specially constructed oil chamber. 
The pump is coupled direct to an electric motor, an automatic 
arrangement being attached to start the pump when the water 
in the storage tank drops below a certain level. The work has 
been carried out by Messrs. Alfred Williams and Co., of Bow. 


MippLESBROUGH.— To the Electric Lighting Committee the 
Chairman (Councillor C. Dorman) intimated that they had 
concluded the first year's working under the arrangement with 
the Power Company, and the result of the working had been 
most satisfactory. The gross profit on the capital was 8°6 per 
cent., and, while the current had been supplied at the lowest 
rate hitherto recorded, the profits were the highest for any of 
the years the undertaking had existed. The capital account 
was £109,454, and the amount redeemed was £20,900. The 
Engineer (Mr. Taylor) reported that the estimated revenue 
for the past month was £1,454, against £1,379 during the corres- 
ponding period of last year, and the estimated profit, £782, 
compared with 713. The units sold totalled 151,000 against 
142,000, and the consumers numbered 1,023, an increase of 
123 on last ycar. 


NEÉWwcASTLE (Ireland). -The Urban Council had under con- 
sideration the question of lighting the town by electricity, and 
correspondence from a number of clectrical engineers on the 
subject was submitted. A Lewisham firm, in reply to the Council's 
queries, wrote fully on their proposals as to their proposed 
installation of electricity for lighting and power purposes in the 
town, and desired the Council's consent to their application 
for a Provisional Order. Mr. Newell was opposed to granting 
a monopoly to a company. He was opposed to the Committee's 
recommendation that the correspondence with the Lewisham 
firm be submitted to the Council's solicitor for his legal opinion, 
as he considered such a course premature. The Committee's 
recommendation was adopted, and it was decided to write 
the electrical engineers practising in Belfast and Dublin asking 
their fees for the preparation of a report and estimate on the 
subject. 


OrpHaM.—The question of disposing of the Rhodes Bank 
electricity buildings is under consideration by the Council. 
The Electricity Committee having received a number of applica- 
tions for the supply of electric energy to premises situate outside 
the borough under the powers conferred by the new Act, the 
Town Clerk has been instructed to apply for the consent 
of the Lancashire Electric Power Co., the respective District 
Councils, and the Board of Trade. | 

OuLToN Broap.—The General Purposes Committee reported 
to the District Council that applications had been received 
for particulars in connection with the working of the Electric 
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Lighting Provisional Order, and submitted a letter from the 
Oulton Broad Electricity Co., Ltd.. asking if the Committee 
would meet two or three directors of their company to suggest 
some means of carrying out the working of the Order. A letter 
was also read from the Electrical Engineer of the borough of 
Lowestoft. It was decided to appoint a sub-committee to con- 
sider the terms and conditions upon which the Order could best 
be carried out, and with power to meet representatives of firms 
if required. The Clerk stated that six or seven applications 
had been received. 


PLyMouTH.—At the Borough Council meeting, Mr. Anthony, 
presenting the minutes of the Electricity Committee, drew atten- 
tion to the annual report, which was exceedingly good. The 
ecndition of the undertaking was such that everybody in the 
town ought to fecl very well satisfied. 


RovToN.— The Urban Council had before them an applica- 
tion from the Oldham Electricity Committee to supply electricity 
within the Royton district. Consideration was deferred pending 
further particulars. 


WALSALL.—Submitting a report from the Electricity Com- 
mittee, Mr. Hayward informed the Town Council tht the intro- 
duction of mechanical stokers had been found to effect grevt 
economies, and the results already fully justified the outlay. 


t WestHovauton.—The Electric Lighting Sub-committee of 
the Urban Council considered the question of the price of electric 
current for the lighting of the Town Hall, clock, library, 
Technical school. Mr. Taite, on behalf of the Lancashire Electric 
Power Co., made the following offer: — All current supplied 
to be charged for at 4d. per unit less 10 per cent. discount, 
subject to the average maximum charge per quarter not exceeding 
as follows: Town Hall £8 10s., clock £1 10s., library £3 15s., 
Technical School £2 10s., total £16 5s., or a maximum in the 
aggregate not excceding £65 in any one year ; the offer to stand 
for a period of three years. The matter was referred back. 


—À — 


Wilr gv. — At the Urban Council's meeting, Councillor Cook 
submitted the report of the Lighting Sub-Committee, with 
respect to the Council's electricity undertaking. He explained 
that the number of consumers had been increased by 15, bringing 
the total to 382. The profit was £700, far in advance of any 
other year; this being exclusive of stock and assets. The 
income had increased by £483, and the expenditure by £19, 
and during the next year it is hoped still further to inerease the 
turnover, and decrease the expenses by converting all the two. 
light carbon public lamps to single Osram lampa. The station 
had been maintained in full efficiency, the plant and building 
being thoroughly overhauled. The Engineer (Mr. L. H. King) 
advised the purchase of flat irons, kettles, and food warmers, 
to lend out for trial. The total receipts of the department were 
£4.077 5s. 9d., of which £2,391 19s. 11d. was from private 
lighting, and £1,599 Os. 6d. from public lighting. The total 
expenditure was £3,376 19s. 94d., leaving a profit as stated, 
of £700 5s. 112d. 


Worrtntna.—Alderinan White announced at the Council 
meeting that it was estimated that in March there would be 
a deficiency of £830, and unless an increwed demand should 
come by reason of the cheap cost of current, they might have 
to transfer a substantial sum for the relief of the electricity 
undertaking. The total sum paid. from the rates to the under- 
taking was £4,478, and that was pail in the first five years of 
the undertaking. Since 1905 it had received no assistance 
whatever from the rates, and but for the economies in public 
lighting, reduction in the price per unit, and the introduction 
of the new filament lamps—they would stil! be paying their 
way. Alderman Walter (Chairman of the Electricity Com- 
mittee) said that they had now about 100 more customer’ than 
twelve months ago, and this should be re-assuring to those 
who thought the undertaking was a detriment to the borough. 
Although the undertaking had suffered at the outset by the 
introduction of the metallic filament lamp, he could not think 
of anything more calculated to make the light popular. 
Councillor Ellis urged that the present was a golden opportunity 
for the electricity department to adopt thoroughly up-to-date 
advertising methods for pushing the concern. 


York.—In accepting the tender of Messrs. Dick, Kerr & Co., 
£2,031 4s. Id., for extension of the electricity mains along the 
routes of the light railway, as announced in our last issue, the 
York City Council decided to ask the contractors to employ 
local labour as far as practicable. Mr. A. Brown moved an 
amendment that the recommendation to appoint the electrical 
engineer as general manager of the tramways be referred back. 
Severa] members strongly supported the recommendation, 
which was carried. 


LIGHTING AND GENERAL —Overseas. 


ChirrEwA.— The Electrical Products Co., of Niagara Falls, 
New York, propose erecting a plant, which will be the largest 
of its kind in the province. , The electrical energy will be supplied 
by the Ontario Power Co. 
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Bvenos AYRES.—The output of the German Electric Light 
Co. for the first seven months of the current year amounted to 
18,029,194 k.ws. for lighting, 6,913,236 k. ws. for power, and 
28,348,940 k. ws. for traction, the figures for the corresponding 
period of the previous year being 14,659,832 k.ws., 5,779,334 
k.wa., and 26,422,741 k.wa. respectively. 


Inpia.—The South Indian Railway contemplate fitting 
23 bogie coaches on the Travancore Branch (Tinnevelly-Quilon) 
for electric lighting on Me3ars, J. Stone & Co.'s system. On the 
broad gauge section taken over from the late Madras Railway, 
the South Indian Railway had 254 vehicles fitted for gas lighting 
and one for electric lighting, while on the metre gauge section 
157 vehicles were fitted (up to December 31, 1908) for electric 
lighting. 

Toronto.—For the purpose of renewing the interest of the 
municipalities in the Hydro-Electric power scheme, a meeting 
took place in Toronto. The engineers and mechanical superin- 
tendents decided to organize. Mr. R. A. Ross, Montreal, consulting 
engineer of the commission, was chosen Chairman, and Mr. 
E. Clarence Settell, Secretary of the commission, Secretary. 
Municipalities who have not at present civic lighting and power 
service were represented at their request by Mr. P. B. Yates 
of the commission's engineering staff. 


TR ACTION— Home. 


BRADFORD.—AÀ scheme has been provisionally passed for 
the promotion of a Bill in Parliament for the installation of a 
system of trackless tramcars. 


East Ham.—-The Board of Trade have sanctioned the borrow- 
ing by the Council of £2.000 for extension: to the tramway 
sheds and incidental works, the repayments to be spread over 
a period of 30 years. The Council defeated a proposal to invite 
tenders, and decided to instruct the Enginzer to proceed with 
the work. 


LeEpDs.—It is proposed to promote a Bill in Parliament to 
authorise the adoption of a service of trackless tramcara. 


RornERHAM.— The Electric Light and Tramways Committee 
decided to recommend that the Corporation agree to renew 
the present agreement for through traffic with the Sheffield 
Corporation for a period of five years with a slight alteration 
in the conditions. They also recommend that the Borough 
Engineer be authorised to construct the permanent way of the 
Wellgate tramway to the point agreed upon with the Board of 
Trade in Broom-road, and that the tramway track in Westgate 
be doubled wherever possible: 


LIVERPOOL. — The electric train service is to be extendep 
to Aughton, Ormskirk, and Burscough, while eventually the 
whole of the triangle represented by Liverpool, Southport, 
and Burscough is to be brought within the electric traction 
scheme. Developments of the Exchange and Southport termini, 
as well as of the generating plant, will be a natural corollary. 


TRACTION—Overseas. 


ADELAIDE. The half-yearly report of the Adelaide Electric 
Trust shows that the substitution of electric for horse traction 
is being appreciated. The total horse traffic receipts for the 
period were £37,783, and electric £33,863, or a total of £71,646. 
which is in excess of the previous term by £16,375, or nearly 
23 per cent. increase. Ав атмпзё this traffic expenditure, in- 
cluding wages, amounted to £31,728, compared with £27,250 for 
the previous term, representing an іпогелзе of £4,478. The half- 
year was begun with a credit balance of £15,638, and this now 
amounts to £13,037. For the electric traction construction 
account £227,243 was received in Government advances, and 
other items raised it to £223,308. The electric service traffic 
expenses came to £10,904 ; general, £1,270; the maintenance 
of the permanent way, rolling stock, buildings, and electrical 
equipment of lines, £3,109; power expenses, £4,416 ; and in- 
terest on revenue account £2,763, making the total £22,461. 
'The construction of the electric tramways necessarily accounted 
for some large sums of money. Under this account appear the 
following items :—Permanent way (including bridges), £86,706 ; 
electrical equipment of lines, £26,870 ; buildings and fixtures, 
£51,794; power station and sub-station plant, £7,719; cars, 
£27,646 ; miscellaneous equipment, £5,560 ; general expenses, 
£3,993; unproductive expenditure, £4,428 ; stores, £9,872 ; 
capitalised interest, £1,355 ; cash deposits, £1,065 ; and other 
lines which helped to make up a total of £228,601. 


Buenos AyREs.—Messrs. Guerrico and Williams have applied to 
the Buenos Ayres Legislature for a concession for electric tram 
ways in Bahia Blanca. The Pacific and Southern Railways 
are at the present time installing a system of electric tramways 
in Bahia Blanca. 


JOHANNESBURG.—The proposed extensions to the tramways, 
include the following works: Extend Fordsburg tramway to 
station, £6,410; Bezuidenhout Valley line to south side, 
£6.500; extend Parktown West line to Rosebank terminus, 
£13,836 ; duplicate Parktown line from Ridge to Zoo, £3.800 ; 
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extend Auckland Park line to Helville, £6,800; and extend 
Newtown line to Brixton, £19,295. 


Las PALMAS.— A scheme for the introduction of electric 
trams has been decided on. . 


MoNTEvIDEO.—-The Montevideo Electric Tramways returns 
for the first seven months of this year show that the passengers 
carried numbered 30,524,526, against 20,837,416 for the corres- 
ponding period of the previous year. 


PERSON AL. 


Mr. A. Whalley, M.LE.E., is leaving the British Insulated 
and Helsby Cables, Ltd., to commence a consulting practice, 
from November 1l, at 27, Chancery-lane, London, E.C. (c/o 
Knox, Hassal, Dodd & Co.), and at 19, Croxteth-grove, Liverpool. 
During 23 years with the Telegraph Manufaturing Co., Helsby, 
and with the British Insulated and Helsby Cables, Ltd., he has 
been chief Engincer at Helsby, and Manager and Engineer at 
Liverpool, respectively, and been responsible for the design and 
manufacture of every description of insulated wire and cable for 
lighting, power, traction, telephony, etc., also of all apparatus 
for complete Trunk and Local Telephone Exchanges, Telephone 
Instruments, etc., and, in addition, of Telegraph equipments 
for railway and postal administrations. 

A farewell dinner was given at the Midland Hotel, Manchester, 
in honour of Mr. K. K. von Krogh, who has resigned his position 
with the British Westinghouse Company, to engage in consulting 
engineering work in Norway, his native country. Mr. Newcomb 
Carlton, Managing Director of the British Westinghouse Company 
acted as toast-master. The General Manager of the works, 
the Gencral Sales Manager, and some twenty-five other prominent 
members of the staff were present. The esteem in which Mr. 
Krogh was held by his business associates was demonstrated 
in a fitting way by their presentation to him of several valuable 
mementoes, and his wide circle of English friends will wish 
him every success and follow with interest his future career. 
Mr. Krogh was with the British Westinghouse Company about 
five years. Mr. Krogh has joined in partnership Mr. Jacob 
Prebensen Nissen, of Nodre Slotsgade, 15, Christiania. The 
firm will in future be known as Nissen and von Krogh, and in 
addition to extensive pcwer transmission work, will engage 
largely in industrial and municipality undertakings. 


Mr. Eustace E. Baker, Mechanical and Electrical Engineer, 
Manchester, has become an Associate Member (Federated) 
of the Manchester Geological and Mining Society (federated 
with the Institution of Mining Engineers). 


Mr. W. T. MacCall, of Halifax, has been appointed Principal 
of the Electrica! Engineering Department at Sunderland 
Technical College. i 


Mr. C. P. Sharks, Chief Engineer to the County of London 
Electrical Supply Co., has been asked to report on the Newport 
Corporation's electrical undertaking, whether it is being worked 
to the best advantage, what, if any, improvements or altera- 
tions are desirable, and whether it is desirable to increase the 
corporation's plant as suggested by the Borough Electrical 
Engineer's report on the question of tariff. method and system 
of generation, continued use of Llanarth-street power station, 
etc. H^ is to be paid 250 guineas, plus travelling and out of 
pocket expenses, for his report. 


EDUCATIONAL. 
DUNDEE. 


The new Dundee Technical College is being equipped with a 
motor-generator set, supplied by the British Electric Plant Co., 
Ltd., of Alloa. 


SHEFFIELD UNIVERSITY. 


The Electrical Engineering Department in connection with 
the University of Sheffield, offers carefully graduated courses 
for students. The department is equipped with three electro- 
chemical laboratories and a central station. The plant in the 
practical steel laboratory includes an electrically-driven pneu- 
matic hammer, weighing about half.a-ton, capable of dealing 
with sizes up to four inches square and which can strike 100 
blows per minute. In the engineering department the equipment 
has been augmented by a new lathe of large size for research 
work upon the life of cutting tools. The main shaft is driven 
by a 45 h.p. electric motor, and the feed shaft by a 5 h.p. motor. 
The small transformer with motor generator and switchboard 
especially for this tool was made in the workshops. For experi- 
ments of high speed drills there is an 8 h.p. motor available. 


CATALOGUES AND LISTS. 


The Union Electric Co., Ltd., are sending out a new brochure 
describing and illustrating the variety of uses to which “ Union“ 
motors have been put. 


We have received from Messrs. A. P. Lundberg & Sons, London, 
a copy of their latest list dealing with the Tripin Combination 
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(Combined Switch and three-pin wall connection), single and 
two-way types, and the “ Presto” Tumbler Switch. 


The advantages of the“ Eclipse " Metallic filament lamp are 
explained in a list just issued by Mr. G. Branlik, London. 


The new season's catalogue describing the specialities of the 
Simplex Conduits Ltd., has been iasued. 


An illustrated pamphlet describing Halpin's Patent Therma 
Storage System has been issued by the sole licensee for England 
and Colonies, Mr. P. J. Mitchell, Caxton House, Westminster, 
London, S.W. This system of heat storage and utilisation 
is intended to do thermally, in the production of steam, what 
a fly-wheel does mechanically in steadying the action of a prime 
mover. Surplus heat is stored during light loads, which can 
be drawn upon to meet the heavy or weak demands, so that the 
actua] load on the boilers themselves is equalised to the greatest 
possible extent over the whole 24 houra. 


From Messrs. Bruce, Peebles & Co., Ltd., Edinburgh, comes 
a pamphlet dealing with their large size open type continuous 
current dynamos and motors. These machines are manufactured 
by them in all th» usual types, and they are suitable either for 
direct coupling to an engine or other machine, or for belt or rope 
driving. They are fitted with commutating poles, which in con- 
junction with the laminated pole tips, which the firm always fit, 
render the machines sparkless at all loads within their capicities. 


INSTITUTION OF MINING ELECTRICAL ENGINEERS. 


As briefly announced in our last issue, a well attended general 
meeting of the Institution of Mining Electrical Engineera was 
held at Sheffield. 

The President (Mr. Wm. Maurice) in opening the proceedings 
said the Council thought that in view of the exceptional degree 
of success which had attended the formation of the Society, 
and by reason of the constant accession of members, the time 
had arrived for putting the affairs of the Institution on a legally 
constituted basis. To effect this very desirable end it had been 
necessary to draw up a memorandum ` specifving the objects 
for which the Institution was formed, and Articles of Association 
under which it purposed working. "They had now arrived at 
what seemed to be a sound and satisfactory working scheme. 
He (the President) would not, then, take up their time by 
giving à complete account of the Articles of Association, but 
for the general information of the members he would inform 
them in regard to the main points. 

First, as regarded the objects of formation. The two prin- 
cipal clauses were expressed thus :— 

(a) To consider means for minimising the risks attending 
the application of electricity to the industry of mining, and to 
promote the adoption of approved methoda and devices tending 
to increase safety. 

(b) To promote the general advancement of electrical science 
in its applications to the industry of mining; to facilitate 
the exchange of information and ideas on this subject amongst 
the members of the Institution and otherwise ; and, generally, 
to extend the experience, increase the efficiency, and elevate 
the status, of those engaged in such applications. 

It might also interest them to know that power would be 
taken to form a Benevolent Society for the assistance of 
necessitous members. The qualifications for membership of 
the Institution had been designed to admit everyone who was 
interested in its objects, while at the same time providing for 
the establishment of a special class for mining electricians. 
Specifically, membership of the Institution would consist of 
Honorary Members, Honorary Corresponding Members, 
Diploma Members, Associates, and Students. Their respective 
qualifications were defined in the manner following :— 

QUALIFICATION OF. MEMBERS. 

Honorary Members shall be persons who have distinguished 
themselves by their literary or scientific attainments, who are 
fntimately connected with electrical science in its applications 
to the industry of mining, or who have made important com- 
munications to the Institution, and, whom the Institution 
especially desires to honour. ; 

Honorary Corresponding Members shall be persons resident 
beyond the United Kingdom who are prominently associated 
with the objects of the Institution and who will from time to 
time communicate such matters of interest to the Institution 
as may arise in their respective countries of residence. 

Diploma Members shall be members who are or have been 
actively engaged in the care or management of electrical mining 
installations, and who have passed the Institution's examination 
in that subject. 

Members, —Every candidate for admission into the class of 
Members, or for transfer into that class, shall be more than 
twenty-five years of age, and shall have been regularly educated 
as a mining, electrical, or mechanical engineer, according to 
the usual routine of pupilage, and have had subsequent employ- 
ment for at least two years in some responsible position as an 
engineer or electrician ; or if he has not undergone the usual 
routine of pupilage, he must have been.employed, or have 
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practised as a mining electrical engineer or electrician in a respon- 
sible position for at least five years; or who is so associated 
with the application of electricity to the industry of mining 
that the Council consider hisor her admission as member would 
conduce to the interests of the Institution. 

Associates shall be persons, more than 23 years of age, who 
have been Students or who are not qualified under Article 7 
to become Members. 

Students shall be persons of any age who, at the time of 
election, are serving pupilage to a mining or electrical engineer 
or electrician, or who are studying mining or electrical science 
at one of the universities, public colleges, technical institutions 
or Government schools, or who otherwise satisfy the Council 
that there are special circumstances which, in the opinion of 
the Council, entitle them to admission. No person shall remain 
in the class of Students after September 30 next following the 
expiration of three years from the time of his election, unless 
at the expiration of such three years he shall not have attained 
the age of 23 years, in which case he shall be entitled to remain 
in the class of Students until September 30 next following the 
day on which he attains that age. 

It had already been explained to members, in the circulars 
which had been issued (the President continued), that the 
General Council of the Institution (which was composed of 
representatives from Branches) would conduct the management 
of affairs ; the Branches themselves being the bodies upon 
which all the practica] work, reading of papers, holding of 
monthly meetings, etc., would devolve. The working arrange- 
ments for these Branches were being pushed forward ,and the 
regular meetings would commence, the Council hoped, in 
November. ; 

FoRMATION OF LoxpoN Brancu. 

A London branch was in the course of formation for the 
convenience of consulting mining electrical engineers, and of 
that large body of men associated with such work who were 
constantly engaged abroad but with London as their centre 
of operations. The Secretary of this new Branch was Mr. 
Reginald Kral, A. M. I. C. E., M. I. M. M., of Balfour House, 
Finsburv-pavement, E. C. 

The President went on to deal with the question of selecting 
a suitable centre for the inaugural general meeting. He thought 
that London would prove the most suitable, partly because 
the average cost per member would probably work out lower 
than it would in attending a provincial meeting, and partly 
because London had many advantages for such a purpose to 
which the mining towns could not lay claim. On the other 
hand, a visit to a mining centre afforded an opportunity for 
visits to co.lieries, providing, of course, that the necessary 
invitations were forthcoming. Manchester, Newcastle, Sheffield 
and Birmingham had been mentioned. He also spoke of the 
generous support the Institution had received and continued 
to receive from the whole of the mining and electrical] Press. 
Their assistance was highly appreciated, and would, he hoped, 
redound to their materia] advantage. No mining or electrical 
man could afford to be without as many technical publications 
as he had time to read. 

INQUIRY INTO ELECTRICAL ACCIDENTS. 

Perhaps the most important matter which he (the President) 
had to tring before them was one which had reference to the 
numerous accidents which had happened during the past few 
years in the usc of electricity in mines. Alarm had been expressed 
in certain quarters which tended to suspend electrical develop- 
ment. The Council, therefore, considered it their duty to take 
such steps as would, they hoped, tend to restore publie confidence. 
They had, therefore, determined to appoint a small Committee 
to inquire into the causes and means of preventing accidents 
arising out of the use of electricity in coal mines, This Com- 
mittee would draw up a general statement, which would be 
submitted to the Branches at, it was hoped, the December 
meeting. "That statement would form a basis for discussion. 
Detailed evidence would afterwards be taken of every member 
who was willing to help in the inquiry, and on the evidence 
80 obtained a report would be drawn up representing the collec- 
tive views of the Institution. It should be clearly understood 
that this inquiry was not an inquiry into the necessity or other- 
wise of revising the rules relating to the use of electricity in mines. 
It was an inquiry into the causes of accidents, and since 75 
per cent. of the Institutions now considerable membership 
were actual colliery electricians, it was thought that the evi- 
dence obtained would be of great practical value, He hoped 
that colliery owners and managers would do all they could 
to facilitate the work of the Comnittee and thus contribute 
towards the solution of the problems involved. 


. FIRE AT ELECTRICAL WORKSHOP. 


In the carly hours of morning a tire occurred at the premises 
of Messrs. Barnsley & Co., electrical engineers, Queen’s-road, 
Brighton. The Fire Brigade turned’ out smartly, and located 
the outbreak in the basement used as а workshop. With the 
aid of the chemical extinguisher the flames were overcome. 
The workshop, however, was burnt out. 


PUBLICATIONS. 


Post Office Electrical Engineers’ Journal. In the quarterly 
number just issued, Mr. J. E. Taylor, A.M.I.E.E., continues his 
article on“ The Early History of Wireless Telegraphy." “ Deter- 
mination of the distance and direction of a Radio-Telegraphic 
sending by means of Barreter measurements is dealt with by 
Mr. B. J. Stevenson; Mr. J. W. Turner, A. I. E. E., writes on 
“ Transferring an Exchange to a new building " ; Mr. E. С. 
Kennard contributes a notable article on Modern illumina- 
tion " ; and Mr. H. A. Miles completes his description of ‘‘ The 
Machinery of the Post Office." | 


“Journal of the Institution of Electrical Engineers, late Society 
of Telegraph-Engineers and Electricians," published under 
the supervision of the Editing Committee, and edited by 
Mr. P. F. Rowell, Secretary. London: E. & F. N. Spon, 
Ltd. Price. ds. 

The volume gives a detailed account of the proceedings of the 
meetings, with the papers on * The Electrical System of the 
London County Council Tramways,” by Mr. J. H. Rider; The 
Theory and Application of Motor Converters," by Mr. H. S. 
Hallo; “ Extending the Limits of Power Transmission," by 
Mr. A. M. Taylor ; ‘ Electric Traction Vagabond Currents,” by 
Mr. J. G. Cunliffe, M.Sc. Tech., and Mr. R. G. Cunliffe, M.Sc. Tech.; 
“The Electrification of Steam-driven Non-reversing Rolling 
Mills," by Mr. W. F. Mylan; " Interpole Designs," by Mr. W. 
B. Hird, M.A. ; The German Standards and Regulations for 
Electrical Machinery," by Mr. N. C. Bridge; The Metal 
Tungsten as * Valve" Electrode," by Mr. L. H. Walter ; and 
" Magnetic Testing of Iron with Alternating Current," by Mr. A. 
Campbell. B.A. Particulars of the discussions are also embodied 
in the work, which is further enhanced by a series of diagrams 
and illustrations. 


The Institution of Electrical Engineers: Articles of Association 
and list of Officers and Members." 

This is a useful compendium of information relating to the 
Institution, the particulars being corrected to August 31 last. 
The lists of members, associate members, associates, etc., are 
given in alphabetical order, and their addresses also appear. 


PATENTS. 
Electric Motor Control. 


6567.—1909. H. E. WurrE, Schenectady, U.S.A. This system 
of electric motor control comprises a plurality of electrically 
controlled switches which automatically close in succession 
when no overload exists, and a device responsive to a pre- 
determined overload which causes the switches to open in 
reverse succession while the overload exists. 


Overhead Conductors for Electric Railways. 

20647.—1908. J. Ormston & W. E. CHARLTON, Sunderland. 
The object is to provide means to obviate the necessity for 
removing the trolley from the trolley when it is desired to 
reverse the direction of the travel of the train or car. For 
this purpose an off set section is provided in the conductor 
system at places where it may be desired to reverse the 
direction of the car, whereby the trolley pole is carried out 
at right angles to one side of the car so that when the 
direction of the car is reversed the trolley is caused to 
assume a trailing position. The trolley is transferred from 
one conductor to the other by a crossing and points before 
or after reversal. 


Transforming Electrical Energy into Heat Energy. 


19333.—1908. C. O. Bastran, Brondesbury Park. This device 
for transforming electrical energy into heat energy has an 
inclosure for containing the resistance made of quartz, 
whereby very high temperatures, as, for example, 1,000? C., 
can be obtained. The enclosure covering the resistance is 
very light in weight. When at the working temperature the 
resistance and the enclosure are in surface contact with each 
other. 


Electric Furnaces. 


26356.—1908. C. BrNauaM, London. In order that the suspended 
electrode of an electric furnace may be replaced by a new 
obe when worn out without interrupting the working of the 
furnace to any appreciable extent, a joist is fixed above the 
furnace, and upon this two carriages travel from which the 
furnace electrodes are suspended. As one electrode is con- 
sumed its support is pushed along the joist and a new one 
brought to take its place. 


Magneto Ignition Apparatus. 


25547.—1908. R. Boscu, Stuttgart. This is an improvement in 
a device for operating magneto ignition apparatus of the 
kind in which the moving part of the generator oscillates on 
an axle and springs co-operate with a deflecting piece. In 
order that the springs may be strained as little as possible, 
the deflecting piece is placed excentrically to the axle of the 
moving part so that while the strain put upon the spring is 
small, vet the length of stroke of the operating lever is not 
lessened, ; 
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Automatic Electric Timing Switch. 


27323.—1908. F. W. W. BAKER & G. PEARCE, Muswell Hill, N. 


This automatically closing switch is particularly suitable 
for the purpose of short exposure radiography, whereby 
current, can be supplied to the induction coil for any pre- 
determined length of time. Two switches are arranged, one 
for making the circuit and the other for automatically 
breaking the current. A dashpot arrangement of the usual 
construction is arranged momentarily to close an auxiliary 
contact which acts on an electric contact attached to the 
second switch, which it releases and thereby breaks the main 
circuit. The interval during which the circuit remains closed 
depends on the working of the dashpot, which has been 
previously regulated. 


Clamping Devices for Electrical Fittings. 


21912.—1908. Sremens Bros. & Co. & J. S. HUDDLESTON, 


London. This improved device consists of a metal clamping 
ring provided with V-shaped grooves for the conductors, 
clamped to a metal base plate. The ring surrounds an in- 
terior porcelain piece, which contains the electrical fittings 
and is fixed to the base plate. When the ends of the cables 
are inserted into the grooves of the clamping ring, the ring 
and the base plate are screwed firmly together to form a 
complete mechanical and electrical connection between the 
sheathings of each of the ends of the cables which enter the 
fitting. Since the clamping ring can be constructed of flat 
metal] the grooves have a longer area of contact on the metal 
covering of the cable, thus making a better electrical and 
mechanical connection, than hitherto possible by previous 
methods. 


Apparatus for Electrical Separation. 


16583.—1908. Hvrr ELECTROSTATIC Separator Co., Boston, 


U.S.A. This process of electrical separation consists in 
causing mixed, comminuted solid materials to progress in 
contact. with an electrode, giving the particles a charge by 
connection from a spraying electrode and opposite in sign 
to the charge and possessed by the surface of the contact 
electrode, then subjecting the materials to the influence of a 
static field, characterised by pure static stress. In this way 
the particles are separated according to their differences in 
electrical conductivity and separately collected. 


Service Registers in Telephone Systems. 


10203.—1909. SIEMENS & HALSKE, А. G., Berlin. In a telephone 


service in which the register electromagnet is brought into 
a local circuit by the act of plugging the enquiry ies and 
the service is registered over the third lead of the plug cord, 
over which lead the ring off signal is also brought into 
circuit, the core of the register electromagnet has two 
oppositely wound windings, so proportioned that both during 
conversation and when the receiver is hung up the number 
of ampere turns of the one are equal to those of the other. 
By this means the current which flows through the ring off 
signal or ita relay is prevented from affecting the register 
electromagnet. | | 


Electrical Signalling on Railways. 


18996.—1908. G. H. Brown, Belfast. This comprises an elec- 


trical block system for railways, in which signalling appara- 
tus is provided in the signal cabins and also on the engines. 
The electrical connections are arranged on the track in the 
signal cabin and on the engine in such a manner that an 
incoming train automatically indicates its presence to the 
signalman of the cabin controlling that particular section 
of the line by the completion of an electric circuit, and, 
when leaving that section, automatically blocks the section 
and automatically indicates its approach to the signalman 
controlling the section of the line ahead if that section is 
clear. At the same time the train automatically clears the 


section of the line in rear of the section just left by the. 


completion of anelectrical circuit. If the line ahead is blocked 
the danger signal is indicated on the train by the breaking of 
an electric circuit. Means are provided for establishing 
visible or audible communications between the train official 
and the signalman of the section of the line in which the 
train is, and for indicating the geographical position of the 
train to the train officials. 


Contact Devices on Travelling Bridge Cranes. 


28076.—1908. MASCHINEN UND DAMPFKESSELFABRIK ‘ GUIL- 


LEAME WERKE,” Neustadt-on-Haardt. This is an improve- 
ment in contact devices attached to travelling bridge cranes 
for conveying current from an overhead conductor to 
electric locomotives passing under cranes without interfering 
with the working of the crane. The live wire for the loco- 
motive crosses the crane above the crab track, and the 
contact rods slide on the cable so as to form, in conjunction 
with other rods, a contact path for the collector of the loco- 
motive. 
Aerial Electric Cable. 


28485.—1908. C. J. Beaver & E. А. CrAREMONT, Hale. The 


object is to make an aerial cable in which moisture shall be 
excluded from the interstices of the stranded conductor and 


in which the coverings shall not be deteriorated by atmo- 
pene conditions or chemical fumes. The spaces between 
the strands of the conductor are filled with a solid compound 
and the conductors are protected by a covering of asbestos 
tapes treated with bituminous or other preservative com- 


pound. 
Electric Safety Lamps. 


10312.—1909. G. WOLTERS WEITMAR. In connection with many 


industries it is not possible to employ electric lighting owing 
to the danger of fire from short circuiting the conductora. 
This is more especially the case in connection with mines, 
where the danger of igniting fire damp is very great. Electric 
lamps have been constructed with storage batteries, and 
having no exterior conductors. These are, however, heavy 
and inconvenient to manipulate, and have, of course, to be 
continually recharged. It has been proposed to employ a 
lamp in which the electric energy is generated by mechanical 
means, and in which the current generator is mounted in a 
casing, directly attached to the lamp, the generator being 
driven by compressed air. In this improved lamp, shown in 
vertical section in the diagram, the electricity is generated 
by a generator driven by the motor b mounted in the housing 
a, the motor being adapted to be driven by fluid pressure, 
such as water or air. The motor chamber is divided off from 
the rest of the housing by a partition wall g, through which 
the shaft b of the motor passes. An armature c is mounted 
on the extending end of the motor shaft, which rotates with. 
the shaft within the magnet frame d. The electric lamp e is 
attached to the casing a, and is enclosed in a protecting 
glass or globe f. This protecting glass is fitted airtightly to 
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the plate i carrying the casing u. In'order to extinguish the 
lamp the moment the glass is broken, the fluid pressure for 
driving the motor is fed to the motor through the glasa or 
globe. With this object in view a pipe connection j is fitted 
to the plate i. through which the driving fluid is fed to the 
glass f. The plate i is provided with holes k leading to the 
casing a and through which the driving fluid passes to the 
motor. The driving fluid may exhaust through the exhaust 
outlets n. Thus it will be seen that the moment the pro- 
tecting glass f is broken, the fluid pressure will cease and the. 
motor will stop and the lamp go out. In the case of fluid 
driving pressure the pressure space of the motor is in com- 
munication with the interior of the protecting glass, and even 
if the latter is only cracked, the liquid in the same will 
prevent any fire damp from penetrating to the electric lamp. 
Then, again, if the protecting glass becomes cracked, the 
reduced speed of rotation or vibration of the current 
generator will cause the lamp to go out. The device could be 
constructed with several lamps connected to one current 
generator, in which case each lamp could be provided with 
a protecting glass and the interiors of the glasses could be 
connected up with each other, thus forming a common 
pressure space. 


Magnetic Blow-outs for Electric Switches. 


25954.—1908. T. von ZwWEIGBERGK, Preston. This invention 


relates to magnetic blow-outs by which the arc formed on 
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ix small when the contact is made, on the breaking of a 
contact a current of very high density flows in the coils 
when required to blow out the arc. In rupturing high 
tension direct currents of 3,000 to 4,000 volts, the density 
of the currents required in the coils of the blow-out will 
cause the fusing point to be approached, and current 
densities of 20,000 to 28,000 amperes per sq. in. are necessary 
in order to bring the size and cost of the blow-out sufficiently 
low for commercial practice. If auxiliary contacts are used 
in order to charge the blow-out coil just before the main 
contact is broken, there is always the possibility of these 
contacts getting out of order, and if these should fail the 
blow-out is instantly fused. The use of auxiliary contacts, 


Fic. 1 


moreover, adds greatly to the complication of the moving 
parts. The present device consists in so arranging contacts 
that the current density of the blow-out coil depends on the 
position of the arc to be blown out. Fig. 1 is a diagram of 
one form of the invention, and Fig. 2 is a modified form. In 
Fig. 1 the contacts a, b, are arranged in proximity to a blow- 
out coil c, having a core d and flanges e extending from the 
core to cover the sweep of the arc, insulation shields f being 
provided to shield the coil from the arc. In this arrangement 
normally the current flows through the low resistance coil k 
to the movable contact b, the blow-out coil с, and high 
resistance coil m, being in series so that little current passes 
through the blow-out coil. On breaking the contact the 
greater part of the current still passes through the low 
resistance coil k, and across the break, 1, between the fixed 
and movable contacts a, b, but there is also a bye-pass path, 
through the blow-out coil, and either through the high 
resistance m or across the auxiliary spark gap, 3, from the 
fixed contact g to the movable contact b and thence to the 


Fic. 2 


fixed contact a. The blow-out coil now forces the аге upwards 
away from the movable contact so that the main аге passes 
between the two fixed contacts in the position 2. The arc 3 
from th e movable contact b, to the fixed contact g, is now 
blown Out and the blow-out coil is fully energised, the whole 
current passing through this coil and across the gap between 
the two fixed contacts a, g. This arc is then rapidly expanded 
to the position 4 and blown out by the full energy of the 
blow-out coil. It will be seen that in this system the blow- 


out can never be charged beyond ita carrymg capacity, 
except when the arc is in such a position as to be rapidly 


expanded for rupture. As the arc at this point is moving 
rapidly the time during which the blow-out coil is charged 
is a minimum, and it has been found by experiment that 
after breaking several hundred times in succession a current 
of 100 amperes at 4,000 volte, the blow-out was not unduly 
hot, although the coil was charged at the time of the rupture 
with a current density of over 20,000 amperes per sq. in. 
The low resistance placed normally in parallel with the coil 
may be made very low and will resemble that of a shunt used 
for an ammeter, in fact the blow-out works without any 
resistance whatever in this position, due to the fact that the 
are itself has a tendency to lift up and thereby travel to the 
position between the two fixed contacts. It is not, however, 
advisable to dispense with a resistance as the contacts 
become burnt owing to the blow-out being absent on the 
first breaking of the contact. In the form shown in Fig. 2 
adapted to the metallic shield formof blow-out, a similar 
arrangement of resistance and contacts is employed. The 
main arc in this case is divided into two when it strikes the 
metallic shield o of the blow-out coil, the two parte being 
then swept upwards to the position 4, so that the blow-out 
effect is doubled by dividing the arcs into two in series. 


Electric Light Fittings. 


19150.—1908. A. T. Моорнли, & A. Emery, London. The 


improvement is in electrical fittings, particularly where a 
plug having the wires connected to it has to be replaced and 
rigidly but detachably fixed in the sconce out of which the 
wires lead. Hitherto an ordinary screw threaded joint has 
been employed, and this requires a long twisting movement 
of the plug in a confined space so that the wire connection 
is damaged. A bayonet joint connection is sometimes 
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Fig. 1 


employed, but is not sufficiently rigid to hold the attached 
lamp steady. Fig. 1 is a sectional elevation showing the two 
parts of the improved fitting separated ; Fig. 2 is a section 
on the line A---A of the parts assembled. The hole end of 
the pipe a leading the wires into the sconce 6 is formed with 
a sectional male screw thread having two or more threaded 
portions c with intervening plain recessed parie d. The plug 
e which carries the contacts f to which the lamp is to be 
attached is provided with a corresponding sectional female 
threaded part g and intervening plain parts h. In use when 
the wires 1 which pass up the pipe a in the base of the sconce 
have been attached to the plug e, it is only necessary to 
place the plug e over the projecting end of the pipe a in the 


base of the sconce and give it a quarter turn in order to 
secure the plug firmly in position. It will be obvious that the 
number of threaded portions and intervening gaps may be 
varied and if required the width of one threaded portion 
may be made greater than the other to make the fastening 
more firm. With this arrangement the attachment will be 
so firm that the long candle-like lampe employed with the 
candelabra type of fitting will be held firmly in an upright 
position, and no strain will be put upon the wires on the 
terminals. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid. 
£ 
British Insulated and Helsby Cables, Ord. 1-100,000 .. 5 
—— — 6 p.c. Cum. Pref., 1-100,000 ................... 5. 
— — 4} p.c. Mortgage Debentures . ................ 100 


pasi Thomson-Houston Co., 41 p.c. Ist Mort. Deb. 


tock ! ð Z a ĩͤ RA ae Oe 100 
British Westinghouse Elec. and Manut. 10 p.c. Pref. 
1-200,000 and 275,001-475,000 ................. 3. 
— 4 p.c. Mortgage Debenture Stock FF 100 
Callender's Cable, Debenture s 100 
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5р. 
Consolidated Electrical Co., Ordinary, `1- 110,000 
Dick, Kerr, апа Co., Ordinary, 1,260, 000 
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c p.c. Cum. Pret., 1-305, 000' 
4{р.с. Debenture Stock. 10 
Edison and Swan United, А " Shares, 1-99,261 ...... 
"A" Shares, 01-017,139 .... 
——— 4 p.c. Deb. Stock, Red % 8 100 
—— 5 p.c. 2nd Debenturees . 100 .. 
Electric Construction, Nos. 1 to 112,100 ............. dis 
— — 7 p.c. Cumulative Pre s 
— 4 p.c. Perp. lst Mort. Deb...................... 100 
Ferranti, Limited, 5 p.c. 1st Mort. Deb. Stock, Red. ... 100 
General Electric Company (1900) 5 p.c. Cum. Pref. .... 10. 
——— 4 p.c. Ist Mort. Deb. Stock .................... 100 .. 
W. T. Henley's Telegraph Works, Ordinary........... 5 
—— 4} p.c. Preference ............................ BY as 
—— 4$ p.c. Debentures ........................... 100 
National Electric Construction Co., 1-170,000 ........ 1. 
Telegraph Construction and Maintenance ............ 12 . 
ide Bonds oe x rx RR ARR 100 
Electric Lighting and Supply.— 
Amount 
Name. paid 
Bournemouth and Poole, Ordinary .................. 10 
Brompton and Kensington, Ordinary ............... 5. 
—— 7 p.c. Preference ............................. 5 
Canadian General Electric Co., Common Shares s.a... 8100. 
— 7 p.c. Cum. Pref. Stock k . $100 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 
Charing 99055 West End, & City Electric Supply, Ord., à 
hh eee iere atari enters : 
— 4} p.c. Cum.. Pref., аы FFF 5 
—— 4 p.c. Debenture Stock, VCF 100 
—— City Undertaking,” 4 р с. Cum. Pref., 1-80, 000. 5 .. 
City of London, Ordinary .......................... 10. 
—— 6 p.c. Cumulative Рге!......................... 10. 
—— 5 p.c. Debenture Stock ....................... 100 
—— 44 p.c. 2nd Deb. Stk, Red. .................... 100 
County of Durham Electrical Power Distribution Co., 
Ordinary, 1-50,000 ................ .......... 5. 
—— 5 p.c. Preference, 1:50,000 .................... 5. 
County of London Elec. Supply, Ordinary ........... 10 . 
p.c. Cum. Pref. ............................ 10. 
il p.c. Debentures Prov. Certs. Al pd., Rd. .... 100. 
radeon c. 2nd Debentures, Red .................. 100 .. 
Edmund we 's Electricity Corporation, Ord., 1-80,000 . 5... 
Cum: .... Daan a See ана ж 5. 
47 »: c. First Mort. eb 100 . 
Electric Su ply Co. of Victoria, 6 p.c. 1st Mt. Deb. 
Stock: ... oe Ga нн е к Oe A Еа а we 100 


Kalgoorlie Electric Power and Lighting, 6 p.c. Non. 
Cum. Pref., 1-150,000 


Kensington and Knightabridge Elec. Lt., Ога, 1-21,000. 5 


Kenai n and Knightsbridge and Nottjng Hill, 4 p.c. 
Debenture Stock, Red ........................ 100 . 
London Electric Ordinary ..... "THE 3. 
— Opie: Pre o esser bina ао p ER xa es 5. 
——— 4 p.c. Ist Mortgage Debenture Stock, Red. ...... 100 . 
Madras atit Supply Corporation 5 P. .c. Construction 
Deb. 8 k, Red. (Prov. Certs.), all paid.......... 100 
Metropolitan Otdinary, 100,001-300,000.............. 5 
— i p.c. First Mortgage Debenture Stock ......... 100 . 
p.c. um! 5 
p.c. Mortgage Debenture, Red. .............. 100 
Maxi, Electric Light Co., 5 p.c. 1st Mort. Gold Bds. 
Т: С 1-1,000 ($100) D 1-3,050 ($500) М 1-4,400 
00 00ũ or y 8 — 
Midland Electric Power Dis., 44 р. .c. 1st Mort. Deb. Red — 
Newcastle-upon-Tyne Electric upply, Ord., 1-50, 000 
and 57,010 to 137, 50oͥuů·ꝶiʒrnmnUUUnmn et ees 5. 
JJ. Arp rab ab Vd 5 
— do, Бре, Pref., 1-137,500 Non. un da segun itu 5... 
Notting Hill Electric Lighting agree ку e LL DE gs а 10 . 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5 
—— 4 p.c. Debenture Stock ....................... 100 .. 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 I s 
—— $ p.c. Non-Cum. Pref. 1-100,000 Pudet dcbet eee 1 
—— b p.c. Debenture Stock, Red. ..... 100 . 
* e Co., 6 p.c. Cum. Pref., 1-20,000 ...... 5. 
6 p.c. Cu 2nd Pref., 1-15,000 ................ 5. 
Royal factrical Com any of Montreal, 4} p.c. First 
Shares Mortgage Debentures ................... 100 . 
Shanin gan, Water & Pwr. Co., 5 p.c. Cons. lat Mt. Bds.— 
Smithfield Markets Electric Supply, Ord., 1-12,000 . 5. 
South London, Ordinary .......................... 4. 
South Metropolitan Electric Light and Power Ord. 1. 
7 p.c. Cum. Pref. ......... icc ca eaa eure YE 1 
41 p.c. Ist Mort. Deb. ........................ 100 
8t. James's and 100 Mall, Ordinary, 101-20, 080 aud 
40,081 to 60,100 ,............................ 5. 
—— 7 p.c. Pref. Kon. CUM oro dies Qai ͤ D Ee 5. 
— — 3} p.c. Deb. овоогоо ев рооев еве е e* 29959 Е oe eee 100 0 


Last prices. 


3/16-7/16 


30-42 
105-107 
103-114 
51-51 
i-i 
1-1! xd 
1-11 xa 
100-103 


3 /16-5/16 


65-69 
68 -744 xd 
81-8] 
83-87 xd 
124-131 
51- 51 
106-108 
1-4% 
341- 36 
101- 103 


64-714 
120-125 xd 
119-121 
97-100 


1-44 
41-41 
р 101 
—41 
165 101 
111- 121 
121-124 
100-103 


104-107 
109-103 
15/16 
i-i 
57-60 
91-94 


127/32 
7-74 


1 3/16-1 7/10 


961-991 xd 


11-21 
5-51 
93-97 


76-80 

4h 48 
105-108 

4§-5 
831-863 


82 84% 
95-100 


1144 
4ł- d 
411-51 
121-13] 
6- 61 
95-98 
115-11? 
10-113 
103-106 
5,5-51" xd 
5 7 6 xd 


102-104 


1054-1072 % 


1-1 
24-3 


. 5/16-9/16 
eR 1216-1 
100-103 xd 


81-0 


í 
84-88 


) 


3/16 
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Amount 
Name. pau bast price. 
Urban Electric Supply Co., Ordinary ................ 5 i-i xd 
-——— 5 p.e. Cumulative Preference e, 50, 001-100,000..... 5 1{-1} xd 
— 4} p.c. First Mort. Debenture Stock, Red. ....... 100 . 711-784 xd 
Westminster, Ordinary ............. .............. 5. 84-9 
— - 4] p.c. Cum. Pref., 110,101-191,379 ,............ 5. 5-5] 
Electric Tramways. — 
Amount 
Name. par Tast price. 
£ 
Anglo-Argentine 5 p.c. Cum. Ist Pref., 1-640,000 .... Бы: 4§-4 
-—— pebenture Stock, Red ........................ 100 21-931 
sath Е lec. Trams., Ld., Pref. Ord. Shares, 75,001-150,606 1 .. i-t 
—— Б p.c. Cum. Pref. Shares, 1-75,000 .............. 1 9/16-11/16 
Bir’ he am & Midland Trams., 4] p.c. lst Dh. Stk., Red. .. 100 87-90 
British Columbia Electric Railway Co., Ord. Def....... 100 144-149 
. hx Tae R 100 120-125 
— — 5 p.c. Cum. Perpetual Pref. Stoc... 100 . 109-112 
— — 41 p.c. 1st Mt. Debs., Nos. 1-6,250, of £40 each... 40. 102-104 
— — 44 p.c. Vancouver Power Deb. ................. 100 . 102-105 
British Electric Traction, Ord., 1-30,000 & 60001-90000 10 {-1 
— — 6 p.c. Ст. Pf., 30,001-60,000 .................. 10 2.21 
— — 5 p.c. Perpetual Debenture Stock .............. 100 82-85 xd 
4} p.c. 2nd Deb. б{осК........................ 100 2-66 
Buenos Ayres Lacroze Trams. Co., Stg., 6 p.c. 1st Mort. 
Deb. Stock e a ice pa ea he 100 . 98-100 
Calcutta Tramways, Ord., No. 1 137,610 ............ 5. 41-61 
— 5 p.c. Cum. Pref., Nos. 1-30,000 ................ 5. 41-5 
— — 4$ p.c. Ist Deb. Stock, Red. ................. 100 . 98-102 
Cape Electric Tramways, Nos. 1-491222 eke oe bs whee 1. 3'16-7/16 
City of Birmingham Tramways, 5 р. c. Cum. Pref. ..... 5. 41-51 
— — 4 p.c. Ist Mortgage Deb., ]-3,000 (1917)......... 100, 08-102 
City of Buenos Avres Trams. Co. (1904), 1-248,000..... 5.. 51-6 
——— 4 p.c. Deb. Stock, Red. (1985) ................. 100 . 93-101 
Dublin United Tramways (1890), Ord., Nos. 1-60,000 .. 10. 121-181 
London United Trys (1901) 5 p c. Cum. Pref. ........ 10 . 21-31 
——— 4 p.c. Ist Mt. Db. Stock, Red. ................. 100 67-70 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 1. 1/32-5/33 
— — 5 p.c. Cum. Pref., 500,001-1,000,000............. 1 .. 11/16-13/16 


— 4} p.c. Deb. Stock, Reik 100 941-061 
Perth Elec. Tramways (W.A.), 5 p.c. 1 Mort. Deb. Stk... 100 1004-1034 
Provincial Tramways Co., Ordinary, 1-24,912 ........ 10 . 4-4 
— 6 p.c. Cum. Pref., 1-10,000 .................... 10 .. 94-10 
San Paulo Tramway, Light, and Power Coo 3100 119-152 xd 
—— 5 p.c. Ist Mort Deb, Red. (1929) 1-12,000 ...... $500 .. 101-103 % 
South Metropolitan Electric 'Pramwavs and Lighting Co. 
6 p.c. Cum. Pref., 19,571-169 570, Prov. Certa. .... 1 14 
— 4 p.c. Deb. Stock, Red. (1949) 1m 100 .. 69-73 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 1-1 
—— 6 p.c. Cum, Pref., 1-46, 211.1 5 13-2! 
— — 41 p.c. Ist Deb. Stock, Rea... 100 81-85 
Electric Railways. — 
Amount 
Name. paid: газ price. 
Central London, ОгЧйїпагу.......................... 100 .. 61-63 
Cf ĩ˙ꝗ y Patet a aon que 100 .. 85-87 
— „„ eee,“ ake жж кыз 100 43-45 
d p. c. Deb. Stock (Prov. Script Certa., fully paid). 100 101-103 
C ity and South London, Consolidated Ordinary . 100 .. 30-314 
— 4 p.c. Debenture Stock ....................... 100 160-102 
— 5 p.c. Pref. Stock '91.......................... 100 108-110 
, RM MENTRE, 100 104-107 
—— „ ч K ) ͤ K 100 100-103 
—- )) A po do dede 100 96-100 
Unde reround. E lectric Railways of London, 6 p.c. 
Poirt // ͤũ ⁰⁰⁰!. ¼•˙m m IH ps y ees — 1021-1033 
Telegraphs and Telephones. — 
Amount 
Name. paid tan price 
Amazon Telegraph Co., 1-25,000 .................... 10. 3-334 
— — f p.c. Debs., Red., within 1-1,609 Red .......... 100 . 94-97 
American Telephone and Telegraph Collat. Trust 4 p.c. 
Bonds, 1-28,000 and 53,001-78,000 ............ ,000 . 96-98 
Anglo-American Telegraph Co. , Ordinary — re 100 . 614-034 
- 6 p.c. Preferred Ordinary C 100 104-105 
Deferred Ordinary os cise hee iio ae anes eis 100 .. 201-214 
Commercial Cable Co., Ster. 500 yr. 4 p.c. Db. Stk., Red. 100 .. 88-90 xd 
Direct Spanish Telegraph Co., Ordinary ............. 5. 3-3} xd 
—— 10 p.c. Cum. Preference geen 5. 8-8} xd 
——— 413 p.c. Debs., 1.60⸗oͤů⸗uu);õmcmEm 50 1004-1024 
Direct. United States Cable Со....................... 20 . 131-131 
Direct West India Cable Co., 44 p.c. Debs., reg. within 
ОИ Ней. ioc o 8 100 .. 100-102 
Eastern and South African, 4 p.c. Mort. Debs., within | 
ТАКОО ТОТ ME ME 25 100-102 
— 4 ре. Reg, Mort. Debs. (Mauritius Subsidy) | 
Fahner ⅛ v АЕ ICE GU 25. 100-102 
Eastern Extension, Australasia and China, 1-300,000 .. 10 111-121 
— — 4 p.c. Mort. Deb. Stock. Perp. ................. 100 . 102-104 
Eastern Telegraph Co., Ordinary Stock .............. 100 . 129.132 
— 31 p.c. Preference Stock n 100 . 85-87 
-—— 4 p.c. Mortgage Debenture Stock. 100 . 104-196 
Great Northern Telegraph Co. (of Copenhagen)........ 10 26-27 
Marconi's Wireless Telegraph Co., Nos. 1-394,190 ..... 1. - 
National Telephone, Preferred ..................... 100 106 5-108 
еттей StócK.. kk 2 100 . 121-123 
pe. Cum. First Pref. ........................ 10 .. 101-11 
——— 6 p.c. Cum. Second Pref. ...................... 10 .. 104-101 
— 5 p.c. Non. Cum. Third Prei. 5 ..5 7/16-5 11/16 
~— 3} p.c. Deb. Stock, Ңе4й........................ 100 .. 98-100 
— 4 p.c. Deb. Stock, PFF 100 .. 100-102 
Pacific & European Tel., 4 p.c. Guar. Dba., Red., 1-1,000 100 .. 100-102 
West Coast of America, 1-30,000 and 53,001-53,008 ... 24. 15.114 
— — 4 p.e. Deba., 1- 1,500, guar. hy Western Te legraph 100 . 100-102 
We st India and Panama Telegraph Co., Ordinary ..... 10 11,1613/16 
- 6 p.c. Cum. Ist РтеЇегепсе..................... 10 . 81 9t 
— 6 p.c. Cum. 2nd Preference .................... 10 .. Ra- 4 
5 p.c. Debs., Red., 1-800 .....................- 100 .. di 3} 
W estern Telegraph Co., 1-207,930............... RUNE 10 MES 134-14 
4 p.c. Debenture Stock, Red. . 100 . 103-105 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


| 
Traffic Returns per Increase or , Miles of Accounts for past year. 
week. | decrease. | track open. 
| | Cost 
Line. — — — — —.— —.———.— | | pe 
| | i | | | | | , | Receipts per car 
‘Ending 1909. 1908. Week. Current | 1909. 1908. | | Tota] | Passengers Car miles Pas- Car Mile of mile. 
| | year. | Ending receipts. carried. | run. senger. mile. track. 
| | ( | | 
тее кышла асем ыы ac aes aaah ae ae 
£ | £ £ £ £ | 
Aberdeen Corporation о. 6 1,417 1,495 — 78 — 599 271 27% | May 31 71,930 17,517,304 1,566,119 , 98 11:02 4,940, 5°93 
Ayr Corporation Sept. 18 671 562 + 108 — 8 8 — — ao E — — ME c ч 
. ! ; | 
Baker Street and W arero Ry. . . Aug. 7 2,770 2,650 + 120 — . 495b — == 23 ues = E = =: = 
Birkenhead Corporation........ Oct. 3 1,175 1,132 + 43 — 398 | 24-003 13-52, — == == = = == — — 
Birmingham Corporation........ Oct. 2 7,076 6,681 + 395 — 56-792 5852 — mi = | — —— — wee t 55 
Blackburn Corporation......... Oct. 6 1, 100 1,2273 — 173 — 1.036 | 24:53 28-3 TN E xn TE BM toy Мо ышт ES 
| » 
Blackpool Corporation......... Aug. 26 2,152. 2,050 + 102 + 732 — = ese = NT | = c NN X ES 
Blackpool -Fleetwood Trams.... „ 8 2,304 2,309 — 24 — — mcs — === = — | PES ES = = 
Bolton Corporation............ Oct. 3 2,310 2,479 — 170 — 338 42 | 42 Mar. 31 117,799 25,492,902 | 2492147 11 |1134 92,804 | 6-50 
Bournemouth Corporation July 21 1,681 1,723 — | 42 -- 23 29} 29} „ 31 80,225 13,991,325 | 1,766,008 147 1171 2,912 7-2 
Bradford Corporation.......... Oct. 2 5,036 | 5,052 — 16 ＋ 3,567 98 өв „ 31 235,258 47,839,569 5, 331,007 1-17 |1059 2378 — 
Brighton Corporation Oct. 10 975 | 947 + 28 J 1,355 | 96 | — == | m = | eae „ E EM 
Bristol Tramway Company..... Oct. 8 5,747 5,360 t 387 | — 57 511 Dec. 31 265,362 | 40,652,380 | 5,756,842 | — c E | __ 
Burnley Corporation........... ‘Oct. 9 1,319 1,207 112 — 19] 191 Mar. 31 64,201 12,355,958 1,202,330 1:23 12˙83 | 5,971 7-92 
Burton Corporation Oct. 10 310 306 — 4 — 202 10 | 10 „ 31 14,918 3.221.595 430,913 104 | 830 1,460 585 
Cardiff Corporation............ April 3 2,000 1,957 4+ 43 ке лз — „ 31 109,979 25,058,146 2,197,169 — |1057 n Bs 
| | І i | 
Carlisle Tramways Company.... June 19 170 175 — 5 = 89 ae = | — — = | 93 uS e Qux t el 
Central London Railway ....... Oct. 9 5,51; 8,603 — 3,086 — 34,519 6:32. 5-77 Пес. 31.360,150 | 41,898,373 1,456,781 | 2:01 , 5:769 55,404 30-27а 
M | 
Charing X, Euston, & Hamp. Ry. Aug. 7 3,695 3,515 4. 180 == 7:75 | TX = = = ПЕР 1 AM = 
City and South London Railway Oct, 10 3,240 3111 4 129 ＋ 1,415 , 726 | 7°26 | ==. — wa I eos — aan 
| | 
Colchester Corporation......... July 14 200 219 — 39 — 8 — Mar. 31 10,983 | 2,308,721 349,539 | 1:09 | 7-74 | 1,477 | 6-56 
Cork E. Т. апа L. Company...... Oct. 7 527 496 + 31, — 989 989 Dec. 31 24 044 5,737,478 896,945 d 643! — 4-43 
05 Corporation Sept. 24 1,801 1,457 - 344 ＋ 2.527 111 — Mar. 31 74,132 16,277,418 1,884,137 1:06 9°56 3, 703 ! 7:109 
Darwen Corporation........... Oct. 1 239 256 — 17 — 201, 723 7-23 „ 31 183,899 2,557,654 245,584 | 1-30 13:68 1,922 9-40 
Dover Corporation ............ Sept. 18 230 252. — 292 — 395 7 | — „ 31 11,593 2,697,672 316,754 -98 | 8-78 | Ete | = 
Dublin and Lucan Electric Ry... Oct. 8 147 141 -L 6 78 7 — eee y — —— = ix а 
Dublin UT cese secari ж. эз Oct. 8 5,535; 5,460 -[- 74 -L 1,491 541 | 543 = E = ex | gm | MS 
Dundee City Tramways........ Oct. 6 1,332 1305 — 27 m 569 — 26} May 15 600,57 16,367,911 1,281,552 875 1:9 2,371 | 7-46 
East Ham Corporation......... Oct. 9 1,011 960 + 51 43,632 14 | 15 | Маг. 31 47,4130 ^ 15,355,703 | 1,001,586 | -73 E 26 | AR 6-96 
Glasgow Corporation........... Oct. 2 17,902 | 19,247 —1 345 — 4,077 185} 179 . May 31 907,494 226,948,290 20,766,722 -96 10-40 5,080, 5-89 
Gloucester Corporation......... Oct. 6 395 125 30 ＋ 535 15 | — и" = | = 5 $5 e. | — —ꝛ— 
| i 
G.N., Piccadilly and Brompton... Aug. 7 4,430 4,480 — 50 — 925 — -— = 2 n 3 — — 
Halifax Corporation ........... — — | — — — 52-574 37 Mar. 31 81,872 20, 378,672 | 1,786,390 | 11°40 | 11-13 | 1,528 8-40 
Huddersfield Corporation cues Oct. 9 1,640, 1,022 4+ 18 41,395 | 281 281 „ 31, 84,704 | 16,200,020 1,960,329 | 1:29 10:37 | 2,421 ' $10 
Hull Corporation Oct. 9 2,039 2,877 — 237 4 1,905 20 286 „ 81 128,722 30,964,254 3,022,841 | I 10:22 — 6-04 
ford Corporation............. Oct. 2 475 | 180 — 5 — 10 | 101 „ 31 25,328 6,385,466 634,446 87 | 9-58 2,066 6-42 
Ilkeston Corporation Oct. 6 137 150 — 13 — 239 4 4 „ ЗИ 7,214 1,968,850 . 198415 | 9:1 7.9 1,803 7-04 
Kirkcaldy Corporation......... Sent. & 259 266 — 7 | — | 7 7} Мау 15, 14,993 4,874,199 | 459,066 -711 T-838| 1,856 5:26 
Lancashire United Tramways . Oet. 6 1,250 1,548 — 268 — 723 39 , S9 Dec. 31 68,904 12,554,693 , 2,214,344 — — — — 
i | ! 
Leeds Corporation............. Sept. 18 6,896 | 6,624 ＋ 272 43,662 108 | 96} Mar. 31 340,308 | 75,734,083 7,694,989 1:06 roe 3,527 6-51 
Leicester Corporation.......... Sept. 11 2,162 2,130 — 32 = — — — Lx == Ел ==. р nes ou — 
Í | | | 
Liverpool Corporation ......... Sept. 25 10,982 | 10,660 4 322 — 1,837 104 101 Dec. 31 572,822 ` 124,043,230 , 12,231,709 | L:108]11:24 | 5,508 , 7:94 
Liverpool Overhead Railway.... Oct. 3 1,203 1,374 — 111 4 55 665 2-40 June 30 79,004 11,171,515 1,100,386 | — — — — 
London County Council........ Sept. 25 39,156 | 36,905 ＋ 2,251 4 35.946 1249 1221 Маг. 311,274,660 279 166,461 25,591,028 1-08 |1174 — | 679 
Lowestoft Corporation......... „ 14 216 258 — 42 — 743 34 1 Sept. 30 11,399 2,645,206 370,320 | 1:03 ' 7.30 2,279 | 6-12 
Maidstone Corporation......... Oct. 9 195 202 — 7 — 5} = — жЕ, = == pa | en = — 
Manchester Corporation Sept. 11 15,631 15,297 ＋ 334 — 2,871 183 181 — = - | = — = = — 
Metropolitan District Railway .. Oct. 9 10.010 9,784 4- 226 45677) 24 24 | — | oo ð — of eae nd B 
Metropolitan Railway.......... Oct. 10 16,455 17,436 — 981 — 4,363 | 244 241 June 30 680,357 | 99,846,735 — | 1:46 — | — — 
Nelson Corporation ‘Oct. 9 148 130 + 18— 4 2 23 Mar. 31 7,362 2.060, 712 204,7. 0 85 | 8:63 | 1,007 | — 
Newcastle-on-Tyne Corporation. Oct. 2 3,852 3,958 — 106 — 1,570 601 59] „ 31 211,085 40,203,164 4,411,745) 1:10 11°48 3, 504 6:3 
Newport (Mon.) Corporation.... Oct. 2 677 703 — 26 — 837 144 14) „ 31 35,531 8,174,003 | 798,020 104 | 9-89 | 2,450 7-21 
Oldham Corporation........... Jan. 24 1,778 | 1,516 4+ 262 -- 386, — = — — — — — — — — 
Portsmouth Corporation ....... Oct. 10 2,046 1,809 ＋ 237 — 281 281 Mar. 31 97,741 ^ 21,247,048 2,309,439 | 1:10 710-15 | == — 
Reading Corporation Oct 7 664 639 + 25 — 115 13} | 13; „ 31 32,769 7,933,572 915,481 — 8:93 | — 4:65 
Rochdale Corporation.......... Dec. 26 1,210 1,126 + 114 + 746 20:9 | 20:93 „ 31 56,558 10,196,148 1,259,925 | 1:32 11083 2,693 | 647 
Rotherham Corporation Feb. 4 555 587 -- 32 — — — — == 2 ae 2 = | ae — 
Salford Corporation....... Ses. Sept. 27 4,596, 4662 — 66 — 3,326 78 | 74} Mar. 31 244,065 45,771,611 5,486,150 | 1:25 10°67 | 3,188 — 
Scarborough Tramways Co...... — — — — — — — „„ == | = == = еш — 
Sheffield Corporation .......... Oct. 3 5711 | 5824 — 83 — 1,005 68}: 601 Маг. 25 289,745 | 17,568,686 | 7,065,380 896 9-842 4,225 | 6-04 
Southampton Corporation...... Sept.29 1,079 1311] — 32 — 391 18 | 18 „ 25 62,647 10,121,887 1,157,451 | 1-25 11-33 — 730 
Southend-on-Sea Corporation. . . Aug. 21 995 557 + 438 + 1,483 — — — | z= = zs | E = = 
Stockport Corporation — — — — — 25 | 25 ' Mar. 31 52,004 9,155,172 1,335,911 1-34 | 0-342) 1,830 475 
Sunderland Corporation........ Jan. 27 1,310 1,336 — 24 — 7,984 — Md icu | — | — N — — — — = 
Swindon Corporation .......... Sept. 22 169 156 + 13 — — — — — — — — — | — — 
Torquay Tramways............ Aug. 20 630 647 — 17 — 841. — Рес. " 15,065 | 2,880, 120 353,297 | 1:40 | 1:023 ME os 
Wallasey U.D.C. F 9 884 899 — 15 + 675 12°68 12°45) Mar. 31 43,823 | 8,331, 038 | 891,540 | 1:2 [Mert | 3,453 | 71:323 
Warrington Corporation......... — — — — — — — — | = — | a Ар — — 
West Ham Corporation..........Sept.30 2,304 | 2289 + 15 4-3,896 | 27 147 Маг. 31,122,881 | 35,502,836 | 2,550,854 | 789 10-95 4,417 6-79 
Wolverhampton Corporation.... Sept. 22 879 : 804 + 75 — 784 | 221 — | „ 31 44,432 9, 440,369 | Q75,714 | — 10-220 2190 6-509 
| 
| | | 


ИЯ | | | | | 


a \гаіп miles. h Half-year's figures. 
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NOTES. 
NATIONAL ELECTRIFICATION. 


As we show in our leader columns, the Swiss are 
probably on the eve of electrifying their entire national 
system of railways. They are certainly happy in three 
things: in having a national system of railways; in 
having a splendid, widely distributed source of water- 
power; and not least in possessing a numerous body of 
well-trained, exceptionally apt electricians. It is, indeed, 
well that the first attempt on so large and comprehensive 
а scale should be made in a so richly dowered state. 
Even the doubt as to the full economical utilisation of the 
water power, owing to remote position of some of the falls, 
seems to be within measurable distance of solution. For 
the Oerliken Co. of Zurich have succeeded in placing on the 
market some electric accumulator locomotives, now doing 
duty for shunting and marshalling purposes, on the line 
between Oerliken and Seebach. The engines, which weigh 
12:8 metric tons, carry a 30 h.p. motor, working at 800 
r.p.m., with a geared transmission to the axle. The energy 
is derived from a battery of 144 cells, connected in groups 
of 12, and divided into two lots, one placed in the front 
and the other at the rear of the engine. The plates are 
placed rather close together, with insulating plates between. 
The capacity is 240 a.h., and on the level the engine 
can run at 10 miles per hour, and havea tractive power of 
some 3,300 lbs. It is probable that these engines could be 
improved so as to meet the necessity of running trains 
over the few miles here and there of the lines which it 
might not be convenient to electrify. 


APPRENTICESHIP. 


Apropos of our note on the National Institution of 
Apprenticeship, Mr. J. S. Ballin, the Hon. Secretary and 
founder, writes: “I think it is unfortunate that so few 
apprentices have been bound to the electrical and engineer- 
ing trades. This is not due to the unwillingness of lads to 
be apprenticed, but to the fact that so few good masters 
are willing to take apprentices on terms that are accept- 
able by the great majority of lads applying to the Institute 
for apprenticeship.” Mr. Ballin requests us to give publicity 
to this statement, and also to say that he invites firms 
who have vacancies for apprentices to communicate with 
him on the subject. We have much pleasure in doing this, 
because we feel that good as are the results from the work 
of technical classes, this form of education does not satis- 
factorily replace apprenticeship in the training of artisans. 


APPRECIATION OF BRITISH ELECTRICIANS. 


In this connection, however, it is onlv fair to reproduce 
certain remarks of Sir William H. Preece, uttered when 
he distributed the prizes at the Wolverhampton Science 
and Technical School. He said that he knew intimately 
the head of an electrical industry in Germany who had 
requested him to supply the German firm with young 
English electrical engineers. He had done so, and the 
young Englishmen were great successes. Feeling curious 
as to this demand, he asked, Why, with sour good 
system of education in Germany, do you come to England 
for vour electrical engineers? The reply was, We are 
too much educated in Germany. If vou want a calculation 
made or a formula discussed, we can do that in Germany ; 
but if we want work done we like the voung Englishman. 
He doesn't bother us. The German will not do anything 
without instructions from headquarters, but the young 
Englishman will always do his work well without bothering 
the heads of the departments." This is reassuring in a 


way. On the other hand, if the dudes is to flourish, it is 
necessary to have the thinker and contriver. Few will 
dispute the fact that, in spite of our possessing a few 
brillant inventors, we are rather followers than leaders 


in the field of electrical dev elopment, which is not аз it 
should be. 


WAVES AND TIDES. 


We are accustomed to think of Italy as a country where 
hydro-electric enterprise is highly developed. This is true 
enough as regards Lombardy, the Alpine provinces, but 
scarcely of the coastal districts, if we except Liguria. 
Apart from mountainous regions, rivers are few and far 
between, and practically dry for many monthe of the year ; 
and as Italy is very nearly coalless, there have been many 
who have turned to the sea as a possible source of power. 
Prcfessor Ricardo Salvadori is the latest to turn his atten- 
tion to this matter, and he has been giving the benefit of 
his researches to the Italian Electrotechnic Association. 
His efforts were devoted to the utilisation of wave force. 
As might have been expected, his report is the very reverse 
of sanguine. He found that the mean energy of the waves 
per metre of coast line was little above 1 h.p. per annum, 
and that to recover this 1 h.p. the capital expenditure 
would have to be about 5,000 lire, or £200. He estimates 
that on the Italian coast there are 200 days in the year 
with power reaching 1 metre high and over. But it is 
notorious that Mediterrancan storms are fierce, sudden, or 
comparatively of little duration, and most irregular. To 
recover force of waves seems a hopeless task. It is other- 
wise with tides. In the Mediterranean the tidal movement 
is negliable; not so in other seas. On certain coasts it 
would be quite possible to utilise tidal force for hydro- 
electrical works at no great expense. By an arrangement 
of flounces, it would be casy enough to fill a reservoir of 
desired proportions, and by regulating the descending 
force, drive turbines or water-wheels. Even the ascending 
tide might do its quota of work. Of course, accumulators 
would be necessary with any such system. 


ELECTROLYTIC BLEACHING. 


A strike among lime quarrymen, leading to irregularity 
in the supply of "bleaching powder, and a rumour that а 
combination among chemical manufacturers would lead to 
enhanced prices, has caused many cotton manufacturers 
to turn their attention to the production of bleaching 
liquor by electrolysis. The process has been before bleachers 
for several years now, hut has received very little welcome 
in England, though used to a considerable extent on the 
Continent. The bleaching liquor is merely an electrolytic 
solution of common salt. It is an established fact that a 
given quantity of chlorine produced electrolytically from 
salt is more powerful than an equal quantity produced 
chemically from lime. But the question is not so much 
one of superior strength as one of price. In Switzerland, 
where water power is used, electrolytic bleach is cheaper 
than bleach made from bleaching powders, but, then, 
bleaching powders are dearer on the Continent than they 
are here. In England, it would seem, that if power is 
purchased from a central station, the electrolytic process is 
more expensive than those of bleaching powder, but if 
power is generated on the premises, all is in favour of 
electrolysis : it is quicker, gives good colour, and is cheaper. 
Attempts have been made to introduce electrolytic bleach- 
ing in laundries, but so far without any great success. 
The plant required is simple enough, and there 
is no trouble with the process, but in laundries there is & 
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tendency to use the bleach too strong, and then, again, the 
question of cost comes in. Has anyone attempted to use 
sea water, say, on board ship or in some coast town, for 
the preparation of an electrolytic bleach? It is worth 
trving. 


ELECTRICITY AND TRAMWAY COMMITTEES. 


Usually municipal tramway accounts are condemned as 
little less than fraudulent, on the ground that the Tram- 
wavs Committees obtain their power far too cheaply from 
the tax-supported electricity generating station. In Man- 
chester, however, the accusation is the other way about, 
somebody having 
charging too high a price for the electric current, thereby 
crippling the tramways and inflating the budget of the 
Electricity Department; and it is hinted that that Tram- 
wav Department ought to generate its own power. To this 
Mr. George Howardt, Chairman of the Electricity Com- 
mittee, replies that within the last few months the Tram- 
wavs Committee have considered whether they could have 
obtained better results if the City Council had installed 
separate generating and distributing plant instead of the 
present combined plant, and after careful detailed com- 
parisons with other towns they came to the unqualifed 
conclusions (1) that the combined supply had been justi- 
fied, and (2) that, making proper allowance for differences 
in physical conditions and financial policies (e.7., density 
of population and treatment of depreciation), traction 
current was being produced and sold as cheaply in Man- 
chester as in апу other municipality. 


SPARKING OF PORTABLE LAMPS. 


A curious accident 1s reported from Bradford. It appears 
that a mechanic was in the mspection pit in the Central 
Motor Garage, and was using a portable electric lamp. 
Through some cause or another the lamp fused, sparks were 
emitted, and ignited the petrol and oil soaking the sand at 
the bottom of the pit. Happily the man escaped without 
much harm, but there was an explosion, five cars and the 
building being badly damaged. This is a point worth 
studving, for we usually recommend electric portable and 
other lamps on account of their safety. It should not be 
feasible for these to attain such a temperature as to make 
fusing possihle. 


MARCONTS “WIRELESS” AND THE 
POST OFFICE. 


We are olad to find our view as to the all-round satis- 
factoriness of the agreement between the Post Office, 
Marconi's International Marine Communication Co., Ltd., 
and Marcom’s Wireless Telegraph Co., Ltd., confirmed. 
The Secretary of the latter Company has sent out a circular 
to shareholders in the course of which he remarks that 
none of the stations belonging to Marconi's Wireless Tele- 
graph Co. are included in the agreement with the Post 
Office. Moreover, the agreement does not affect the Trans- 
atlantic stations at Poldhu and Chfden, nor does it in any 
way relate to the trans-oceanic business of Marconi's Wire- 
less Telegraph Co., Ltd. The directors are of the opinion 
that this agreement, whereby a verv small portion of the 
business of the International Co. has been transferred to 
the Post Office, is distinctly satisfactory to both Companies. 
The manufacturing business of Marconis Wireless Tele- 
graph Co. will be affected beneficially, and the closer rela- 
tions which are now established with His Majestv's Post 
Office will assist both the Companies in many ways, not 
only in this country, but also in the Colonies. 


A DRASTIC STEP. 


A beneficient revolution is threatening the railwavs of 
Chicago—probably the greatest railway centre in the 
world, all things considered. A municipal ordinance has 
been published, and in all probability will be carried into 
effect, makingcompulsory, by January, 1912, the substitution 
of electricity for steam as a motive power within an eight- 
mile radius of the City Hall. In this particular matter 
the Chicago railways, with two notable exceptions, would 
appear to have maintained a curiously conservative policy. 
Notwithstanding the object-lesson afforded by the City of 
New York, they have consistently declared against the 


blamed the Electricity Committee for: 


THE ELECTRICAL ENGINEER, OCTOBER 22, А 


1909. 


— ——— — — — 


practicability of electrification, and where valid arguments 
on this point have failed them. have fallen back upon the 
contention that even if New Vork has shown their calcu- 
lations to be erroneous in this respect, the question of 
cost still makes the change impossible. As a matter of fact, 
technical authorities of high standing have shown that the 
conditions which indubitably made electrification extremely 
costly in New York City are practically non-existent in 
Chicago, vet New York grappled with the problem and 
emerged triumphant ultimately to find its reward in the 
fact the number of passengers carried was increasing 
at the rate of 55,000,000 per annum. Details of the some- 
what drastic step contemplated by the City Fathers of 
Chicago are given elsewhere in to-day’s issue by our New 
York Correspondent, but it may be pointed out here that 
the proposal is by no means the outcome of any sudden 
access of reformers’ zeal. Chicago, like London, has suffered 
for many years under the smoke nuisance, and the railway 
corporations, alternately cajoled and threatened, have 
"sat tight” and made no attempt to minimize the evil. 
If the clectrification ordinance is carried the companies 
will have none but themselves to thank for it. 


MINES COMMISSION REPORT. 


The interim report of the Royal Commission on Mines 
just issued is interesting in many ways. Although dealing 
mainly with accidents underground from falls, and the way 
to prevent them, electricity does come in for some con- 
sideration. It is evident that the Committee had no 
prejudices against electricity, but they observe that in 
certain mines, and they appear to incriminate North 
British mines especiallv, the electricity arrangements leave 
much to be desired. They pertinently point out that the 
blame is not so much to be laid on electricity as on the 
management, men deficient in electrical knowledge often 
being in control. This should not be. No doubt the new 
Departmental Committee will have something to say about 
the revision of the regulations and greater stringencv in 
the matter of competent supervision. We, however, are 
inclined to place more hopes on the influence of the young 
but vigorous Institution of Electrical Mining Engineers. 


AMERICAN ELECTRIC RAILWAY SCHEME. 


Subseriptions have been invited in this country for 
400,000 shares of £1 each in the Washington Traction Co. 
The company was formed under American laws to construct 
and operate au electric railway for freight and passenger 
service in the State of Washington, the length ot railway, 
which passes through Columbia, Walla Walla, and Franklin 
Counties, being about 88 miles. The company is empowered 
to acquire and operate steamers, lighters, barges, etc., 
on the Columbia and Snake Rivers, and also to acquire 
docks, piers, and wharves, and to generate and supply 
electric power for all purposes, its charter being for a term 
of 50 years. Electricity will be generated by water power 
derived from the Toucanon River, and it is expected that 
there will be a large surplus of power available for sale, 
after providing for the working of the railway. Some 
11,500 acres of Jand have been acquired, about 40 per cent. 
of which is under cultivation, and sales of this land, to- 
gether with the proceeds of the present issue, are expected 
to be sufficient to cover the cost of the development of the 
water power construction and the complete equipment 
of the railway. The capital of the company is 5,000,000 
dols., in shares ot 5 dols. each. 

The Advisorv Board in England include :—Mr. H. G. 
McMicken, Railway Traffic Manager, 14, St. Mary Axe, 
London, E.C., Mr. A. C. Colebrook Codd (Messrs. Hutchin- 
son & Co., bankers), 29a, Charing Cross-road, W.C., and 
Mr. Gilbert Rosenbusch, Ex-Chief Assistant Engineer, 
Underground Railways, London, of Queen Anne's- 
chambers, London, S.W. The registrars and transfer 
agents are Messrs. Hammerton & Co., Ltd., 6, St. Swithin's- 
lane, London, E.C. 


TECHNICAL PROBLEMS. 


Owing to an unfortunate error the Questions published 
in our last issue were wrongly numbered. They should bear 
the numbers 1206 and 1207 respectively. This, of course, will 
make no difference in the adjudging of the competition. 
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ELECTRIFICATION OF THE FERNDALE 
COLLIERIES* 


By W. H. PATCHELL, M.Inst.C.E. 


When the author was called in to advise the directors of 
Messrs. D. Davis & Sons, Ltd., upon the electrification of 
their Ferndale Collieries he was asked to look at the matter 
on broad lines and to report as to the best scheme in view 
of the present and ultimate requirements. 

It was decided that it would not be advisable to put up 
a generating station at any rate in the earlier stages of the 
work, while the demand for electricity would only be 
moderate. 

As the South Wales Power Co. was supplying in the 
district, arrangements were made to take energy from 
them. This settled the question of system and pericdicitv. 

A complete scheme was got out in sections so that, while 
when completed the whole would be homogeneous, the 
development could be carried out by such stages as were 
desirable. 

The general plan of the collieries is shown in Fig. 1, from 
which it will be seen the principal pits lie in a line about 
three miles long in the Rhondda Fach Vallev, No. 3 pit at 
Bodryngallt is in the big Rhondda Valley and isolated from 
the other pits by à mountain. The sinking of No. 9 pit was 
at that time only just put in hand, now it is finished. It 
will further be noticed that the pits are in pairs, 8 and 9, 
6 and 7, 1 and 5, 2 and 4, following their order in the valley 
from south to north. 

The heaviest work at that time was at Nos. 6 and 7 pits, 
and as the supply of steam was sometimes inadequate, 
attention was first directed to that point, and electric power 
was taken from the Supply Co. for eight main haulages, 
pumps, and sundry surface motors. 

No. 8 pit called for attention next, there three main 
haulages, three pumps, and the surface motors and screening 
plant were electrified. 

The directors then thought 1t wise to make themselves 
independent of an outside supply, and as by the time the 
power station could be equipped the load would be increasing 
rapidly, and closely approximate the paying stage, the 
power station was therefore put in hand. 

After considering several sites, one was settled upon 
nearly opposite Nos. 8 and 9 pits at Tylorstown. This is 
not at the electrical centre of gravity of the system, but it 
possessed better advantages, taking it all round, than any 
other available site. 

Meantime the fan at No. 9 pit was started, and prepara- 
tions were made to change the steam-driven fan at No. 6 
pit to electrical driving, while an equipment of main 
haulages, pumps, and surface motors for Nos. 1 and 5 pits 
was put in hand. 

The power station was first operated in March, 1908, 
when a load of 2,164 h.p. installed was being handled bv 
the Power Co. At Easter No. 6 fan was ready, and the load 
on the station then began to assume important dimensions. 

The equipment of main haulages, pumps, and surface 
motors for Nos. 2 and 4 pits, the installation of ‘ Sirocco“ 
fans at the upper and middle fan pits, and the addition of 
sundry other motors at the pits already electrified, com- 
pletes the sketch of the progress of the works, with the 
exception of а very important item, the large electric 
winder at No. 9 pit. 

Table I. summarises the various classes of plant electri- 
fied—stand-by motors being omitted. 


TABLE I. 

Total 

Number Type Н.Р. 
22 i - .. | Haulages 5s Vs 3.250 
4 ЕЕ ex .. | Fans - 1,060 
40 £a $a .. | Various surface plant 810 
11 Р Be .. Pumps. ix 590 
4 Motor generator sets | Surface lightin 261 
8 Transformers .. | Pit bottom lighting .. 64 
.. | Winder 2,000 
Total 90 | 8.035 
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* Abstract of paper presented before the South Wales Institute of 
Engineers, October, 1909, 
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Having thus described the plant in general outline, 
details of the various sections will be more readily followed. 


POWER STATION. 


The building is about 165 ft. long by 100 ft. wide, and is 
of steel frame construction, the brickwork merely acting ав 
a filling between the steel stanchions, which take the weight 
of the roof, the upper floors, and the traveller. This type of 
construction was adopted on account of the ever-present 
possibility of subsidence on the surface of a colliery. The 
engine foundations are for the same reason constructed 
independently of each other and of the building foundations. 
The engine-room walls are lined with glazed bricks, the floor 
is finished. with red tiles, and the underside of the roof is 
match-boarded. The roof trusses are of the usual steel 
construction and the roofs are covered with slating, except 
where glazed. All the roof glazing is of wired glass. The 
floors are constructed of steel joists and concrete, calculated 
to carry safe loads of from 1 to 5 ewt. according to their 
position in the building, A siding in connection with the 
Taff Vale Railway passes through the temporary end of the 
building on to the engine-room floor, and another passes 
over the coal hopper and along the west side of the building. 

The overhead travelling crane is of Messrs. Herbert 
Morris & Bastert’s manufacture, constructed for lifting up 
to 25 tons safe load, the span being 62 ft. 5 in. 

The speeds when the crane is fully loaded are as follows :— 

Hoisting 12 ft. per min. with a 35 h.p. motor. 

Traversing .. 80 ft. per min. witha 6 h.p. motor. 

Travelling .. 130 ft. per min. with a 12 h.p. motor. 

The coal trucks are tipped bv hydraulic rams, worked 
by the boiler-feed pumps, over a hopper in the vard under 
the boot of which the end of a Gibbons Bros. endless 16 in. 
belt conveyor runs. The conveyor rises at an angle of about 
15? to the top of the steel coal bunkers in the boiler house, 
and thence runs along the bunkers into which the coal is 
delivered by a throw-off carriage at any desired point. The 
conveyor is driven bv a 6 h.p. motor at a speed of 250 ft. 
per min., and will deliver 20 tons of coal per hour. The coal 
falls bv gravity out of the bunkers into the hoppers of 
mechanical stokers by the Underfeed Stoker Co., Ltd. 
Dumping grates allow the clinkers to be discharged into 
deep ash pits under the boilers, from the bottom of which 
thev are discharged into trucks and run out to the tip. 

There are four 4-drum water-tube boilers, made by the 
Stirling Boiler Co., set in pairs. Each boiler has 6,209 sq. ft. 
of heating surface, a steam superheater of the McPhail tvpe, 
with 800 sq. ft. of heating surface, two underfeed stokers, 
and will evaporate 30,000 Ibs. of water per hour at a steam 
pressure of 180 lbs. per sq. in. The feed pumps and water 
heaters for the sake of cleanliness are divided off from the 
boiler-room. The pumps are of Clarke Chapman & Co.’s 
Compound Vertical Wocdeson tvpe, and the water heaters 
of the Cochrane tvpe by the Erith Engineering Co... Dupli- 
cate feed mains are provided with separate check valves on 
the boilers. The draught for the underfeed stokers 1s pro- 
vided by two fans, 78 in. in diameter, driven by 15 h.p. 
motors, one of which is placed on the boiler-house floor, the 
other in the basement. 

The steam pipes have British Standard welded flanges. 
A common header is fixed at the back of the boilers into 
which the boiler and engine branches are connected. There 
is no steam ring. On the engine room side of the wall each 
engine branch has a steam separator. 

A СО» recorder supplied by Messrs. Sanders Rehders, 
type D, is fixed in the engine room, and connected by small 
pipes to the back of each of the boilers. This instrument 
records automatically the percentage of CO? present in the 
flue gases. The flue gases, at each operation of the instru- 
ment, are made to pass through a solution of caustic potash, 
which absorbs any СО» present. As many as 40 separate 
analyses can be recorded in one hour. The charts which 
rotate on a drum are suitable for 24 hours. Owing to the 
fact that forced draught is used for the underfeed stokers 
the suction draught at the back of the boilers 1s almost nil, 
and consequently the movement of the gases passing to the 
recorder was very sluggish. To overcome this an“ inducer ” 
wa3 fixed in the return pipe line and cennected to the 
suction side of the boiler fans, which has quite got over the 
difficulty. 

The generating plant consists of three cress compound 
horizontal type engines manufactured by Messrs. Sulzer 
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Bros., each of which is capable of giving 2,250 b.h.p. at 
normal load and of carrying a 30% over-load. 

Each engine is provided with two jet condensers in the 
basement, the air pumps of which are worked from the 
crank pins. Following a practice which he had previously 
edopted, the author modified Messrs. Sulzer’s design by 
inserting a water-heater between the low-pressure cylinder 
and the jet condenser. This practically forms a small 
surface condenser. Another modification on Messrs. 
Sulzer’s design which is due to the author was mentioned by 
him on page 528, vel. 25, of the Proceedings. This modifica- 
{ion has proved most beneficial, and has the effect of 
turning Messrs. Sulzer’s open engine into practically an 
enclosed engine with automatic lubrication. The path of the 
crank pin is enclosed in a planished steel casing which is 
connected by a similar casing to the front end of the engine 
frames. Doors are fitted to the side of the frames to enclose 
the slides. A cylindrical oil vessel is mounted on a pillar 
between the two cylinders, and the oil is kept in constant 
circulation from this oil vessel to which it is returned by 
small pumps driven off the engine. 

As the river water was not satisfactory, either as regards 
quantity or quality, injection water is provided from cooling 
towers standing upon concrete tanks. The cooling water 1s 
taken from the tanks by a light steel pipe, 4 ft. in diameter, 
which is buried in the concrete block which forms the floor 
of the engine room basement. After passing through the 
condensers the water is delivered into a steel pipe 5 ft. in 
diameter, which forms the hot well and from which it is 
lfted by centrifugal pumps to the cooling towers. These 
are circular steel towers. They are 33 ft. in diameter at the 
base and 83 ft. high to the top of the chimney. This height 
is necessary as they depend solely on natural draught. 

The alternators are of the Lahmeyer Electrical Co.’s 
revolving field, three phase type, keyed directly on to the 
crank shafts of the engines, and are of sufficient weight to 
give even turning without a separate fly-wheel. 

Each machine has a normal continuous capacity of 1,600 
kw. at a power factor of 0-85 and a pressure of 2,200 volts 
to 2,500 volts. They are further capable of carrying a 30% 
over-load, and indeed when this load was applied the engine 
and machine operated as smoothly as when worked under 
normal conditions. The generators are separately excited 
at 200 volts. The necessary supply is given alternatively 
from a 75 kw. Belliss-Lahmeyer steam-driven exciter 
running at a speed of 525 r.p.m., or a motor-generator 
booster set of 120 kw. capacity, consisting of a 180 b.h.p., 
2.200 volt, 3-phase motor, coupled direct to a shunt wound 
120 kw. generator. On an extension of the shaft of this set 
is mounted a small booster which is capable of raising the 
Voltage from 200 to 280 volts to charge the station battery. 
The battery is of the Tudor Co.’s make, and has a capacity 
of 380 ampere hours when discharging at a 38 ampere rate. 
Hand regulating 21 contact switches are used for the charge 
and discharge. The battery can also be charged by the 
Belliss-Lahmeyer set without the booster. The continuous 
current supply is also used for the station lighting, for some 
of the auxiliary motors in the station, and in connection 
with the tripping coils of the automatic switches on the 
main switchboard. 

The main switchboard is located at the south end of the 
building on galleries. The switchboard operator controls 
the various circuits from the first gallery upon which a set 
of generator panels in the form of desks are located. Each 
machine desk comprises an ammeter, voltmeter, kw. meter, 
and ammeter for the field circuit as well as the handle for 
operating the main switch. The field resistance is located in 
the basement and worked by a chain from the wheel on the 
front of the desk. The synchronising gear is of the lamp 
tvpe and fitted on the underside of the upper gallery so 
that it is directly in front of the operator when he is at the 
d^sks. 

On the floor underneath the operating gallery is located 
the whole of the 2,200 volt high-tension switchgear. Each 
machine has a three-phase oil switch which is worked by a 
rod connected to the lever on the desk above, the switches 
being fitted with over-load and reverse current relay. The 
current after passing through the switch goes to ring bus- 
bars located above the iron framework carrying the 
switches. These bus-bars are provided with links so that 
they can be broken up in sections for testing or other 
purposes. The generators feed into the front half of the 
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ring. At the two ends of the ring the bus-bars are broken 
and main meters are inserted. All current going from the 
generators round the ring to the feeders therefore has to 
pass through one or other of these meters. The connections 
for the supply are taken off from the back side of the ring, 
which is also broken up by links into sections. Each feeder 


Fig. 1. Power Station: Feeder Switch Pillar. 


is provided with an oil switch which is connected by rods 
to the levers on the fecder pillars which are situated on the 
gallery immediately over them. The fecder-switch pillars 
are shown in Fig. 1. It will be notcd that the cperator in 
the ordinary course cf his work only has low-tension gcar 
to handle. The whole of the high-tension work is locked up. 
The various automatic switches and connections forming 
the high-tension gear are arranged on an iron framework 
and enclosed with perforated iron sheeting. What has bcen 
described as the front and back half of the ring bus-bars 
form two parallel lines with a passage-way in between 
giving safe and easy access for inspection. 

The advantage of this tvpe of construction over the brick 
partition type is that less room is taken up and the whole 
of the gear can be inspected without removing any doors or 
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shields. The supply for the pits in the vicinity of the power 
station is taken at 2,200 volts. The supply to the pits further 
away is transmitted at 6,600 volts. For this purpose trans- 
formers are located in the switch-board basement, t.e., in 
the space below the high-tension floor. There are three 
transformers, two of 500 k.v.a. capacity, and one of 1,000 
k.v.a. capacity, of the Lahmeyer Electrical Co.’s oil cocled 
type. 

The 2,200 volt supply is taken direct to these trans- 
formers from the automatic switch controlled by a feeder 
pillar. The high-tension current at 6,600 volts is taken from 
the transformers bv insulated cables to the top gallery 
where arrangements are made for putting any transtormer 
on to any line, and the lightning arresters with liquid 
resistances and choking coils are located. From this point 
bare wires are taken through the wall of the building to the 
overhead transmission line. 

All the a.c. local supply 1s at 2,200 volts, and controlled 
from the switehboard gallery by the station feeder pillar. 
the connections from which go direct to a distribution board 
situated against the east wall of the high-tension switch 
floor. A separate cable is run from the feeder-pillar switch 
to one of the three centrifugal circulating pumps, so that 
the distribution board can be shut down for cleaning without 
interrupting the working of the station. The distribution 
board consists of & light iron framework, bus-bars, and one 
set of high-tension oil fuses for each circuit, all enclosed bv 
perforated metal screens. There are five circuits, one for 
each centrifugal pump, one for the motor generator set, 
and one for the a.c. forced draught fan motor. 

The continuous current switchgear is located at the east 
end of the operating platform, and consists of three marble 
panels mounted on an iron framework. The left-hand panel 
contains the switchgear for the Bellis exciter set; the 
right-hand panel is for the motor-generator exciter set; 
and the middle panel is equipped with the switchgear for 
the battery, the booster, and the various feeder circuits for 
the station c.c. auxiliaries. The battery regulating switch 
is not mounted on this board, but at the other end of the 
gallery, thereby obviating the crossing of the gallery by the 
numerous battery leads. All fuses are mounted at the back 
of the board where a wide passage 1s provided to facilitate 
inspection. 

The general idea of the distribution system is as follows : 
Each pit has a duplicate supply from the power station 
to a distributing centre or sub-station convenient to the 
pit top. From these centres the surface-plant cables and 
the duplicate-shaft cables radiate. The supply to motors 
and for lighting in the pits radiates from the underground 
distributing centres. To facilitate inspection and testing 
every cable is provided at each end with an oil-break 
switch. Four 2,200 volt feeders are run from the power 
station to Nos. 6 and 7 and 8 and 9 pits sub-stations re- 
spectively. For the supply higher up the valley this voltage 
is stepped up at the power station to 6,600 volts by means 
of the 1,000 k. v.a. and two 500 k.v.a. transformers. 

The 2,200 volt supply is taken by insulated cables from 

the feeder switches to a lightning-arrester house built near 
the bed of the stream, on the way to which the Taff Vale 
Railway is crossed by means of six iron pipes laid in con- 
crete. Thence the supply to Nos. 8 and 9 pits and the 
winder house is continued by duplicate cables, but the 
supply to Nos. 6 and 7 pits is carried further by a bare 
overhead line. 
The 6,600 volt supply leaves the power station from the 
second floor at the east side and 1s run on two separate pole 
lines to Nos. 1 and 5 pits sub-station. At this sub-station a 
tapping is taken off for the 6,600 to 2,200 volt step-down 
transformers and for the 6,600 to 440 volt step-down trans- 
formers for the local supply. Thence two three-core 6,600 
volt feeder cables are taken across the Taff Vale Railway 
in a similar manner to the 2,200 volt supply at the power 
station, over the river and through Ferndale town until 
they are connected to the so-called“ House in the Field ” 
which forms a terminal for the bare overhead line. From 
this point two pole lines are run io the middle fan sub- 
station where the 6,600 volt fecder is finally connected on 
to the switchboard. 

At the middle fan house the current is stepped down for 
a 2,200 volt and 440 volt supply. A 2,200 volt single pole 
line is thence run.to Nos. 2 and 4 pits and continues to the 
upper fan. A 440 volt insulated cable is run to Nos. 2 and 4 
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pits, and another to the wagon shop, for supply to the 
small surface motors. The poles are all arranged to even- 
tually take two three-wire circuits, and the distance from 
the ground to the lowest wire is not less than 20 ft. The 
insulators are of the double petticoat delta type. Brown 
insulators were chosen in preference to white as they are 
not so conspicuous a target for stone throwing. The insu- 
lators are fixed on brackets on the sides of the poles. 

Wherever the line makes an angle shackle insulators have 
been used. This tvpe has also been adopted as terminal 
insulators for anchorages at the power station and at all the 
sub-stations. All the poles are provided with a metal hood 
and lightning conductor which are connected by an earth 
wire to the various brackets, so that all the ironwork on the 
poles is in metallic continuity. Substantial lightning 
arresters of the horn type are provided at all the sub- 
stations and at all the terminals of the various overhead 
lines. In connection with these lightning arresters, choking 
coils and large water resistances are provided, and dis- 
connectors are inserted in front of the horns so that they 
can be inspected or adjusted without discontinuing the 
supply. | 

It will be noted that the distribution system on the 
surface is partly insulatcd cable and partly bare overhead 
lines on poles. The latter at first sight seems to be the 
cheaper construction, and in the case of long runs over 
clear spaces it undoubtedly is so. In the case of short runs 
the cost of suitable terminals and lightning arresters, as 
also the cost of cradles and protecting the lines, may raise 
the expense of the pole line till it closely approximates, 
even if it does not exceed, the cost of insulated cables. 

Bitumen or lead-covered paper-insulated cables protected 
by lock-coil wire armouring are attached at suitable dis- 
tances by long wooden clamps to the buntons. "There are 
no joints in the shafts. Where it has been necessary to join 
& cable it has been taken into a lodge room where the joint 
can be made and inspected with ease and a certainty 
unobtainable in the shaft. | 

In the pits the shaft cables terminate at oil switches in 
switch rooms near the bottom of the shaft. These oil 
switches are arranged in iron-clad switchbeards alongside 
the various feeder-cable switches. The fecder cables to the 
various haulages and pumps are of the bitumen or paper- 
insulated lead- covered type protected bv two layers of 
steel-tape armouring. In some cases they are laid in 
shelves or ledges formed in the bricked sides of the roads, 
while in other cases they are suspended by thongs from the 
timbering. 

The question cf converting some of the existing haulages 
to electric driving was considered, but in view of their age 
and the fact that they could not well be spared during the 
time necessary to convert them, it was decided to put down 
complete new haulages. The result of this decision has been 
satisfactory, as no time or coal was lost during the fixing of 
the new sets, and the power exerted by the new sets has been 
considerably mere than the old gears could have trans- 
mitted without breakdowns. The author has no hesitation 
in saving that both the beds and gearing for electric 
haulages must be more heavily constructed than the cor- 
responding parts of steam or air driven haulages of equiva- 
lent nominal power. The sub-contract for the gears was 
placed with the Uskside Engineering Co., whose experience 
as builders cf haulage sets is second to none, and the author 
well remembers their reluctance to increase the strength of 
parts which he called for when settling the drawings. 
When the time came to settle subsequent orders the makers 
readily admitted that the strengths decided upon for the 
earlier sets were not in excess of absolute requirements. As 
an example of the possibilities the members may be in- 
terested in hearing that in the case of a journey having run 
wild on an incline the resultant heap at the bottom is not 
laboriouslv cleared up by à breakdown gang in the usual 
wav, but the haulage rope is attached to the top tram and 
the heap drawn out by an application of two or two and 
a-half times normal torque, into something like order which 
very considerably shortens the time during which the road 
is blocked ! For the sake of convenience and to keep down 
the number of spare parts three sizes of haulages were 
decided upon, 200, 100, and 50 h.p. respectively. With the 
exception of those in No. 6 pit the motors work at 2,200 
volts. As in No. 6 pit the haulage rooms are in the return 
air, 440 volts is used and obtained from step=downy trans- 
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formers installed in a room conveniént to the pit bottom 
and ventilated with fresh air. In the case of the 50 h.p. 
haulages, double reduction gear is used, while angle 
reduction was adopted for the larger sizes. This necessitates 
a large slow-speed motor, and as, if it was placed behind 
the drums, it prevented the engine man seeing his ropes, 
it was placed at the side of the gear and connected thereto 
through a flexible coupling to accommodate any slight 
inequality or settlement in the foundations. | | 

This coupling also fills an important office in preventing 
the vibrations of the gearing being transmitted to the 
motors. For this purpose it is constructed in the form of a 
claw coupling, with the difference that the claws are faced 
with heavy indiarubber blocks. Each half coupling is in 
two parts so that it can be removed or replaced without 
displacing the shafting, but up to the present this feature 
has not been called into service, nor have any of the rubber 
blocks been renewed. The first-motion shaft also carries a 
brake which has proved of considerable convenience in 
handling the motor. The gearing in some cases is of cast 
iron, in others of cast steel. The drums are of cast iron with 
steel cheeks and brake paths, and are substantially bushed 
with bronze. The brake blocks are of cast iron renewable 
in segments. | 

The management took a liberal and wise , 
view when deciding not to cramp the haul- 


brake. The lever in the centre actuates the 
reversing switch and the controller proper. 
The right-hand lever actuates the clutch 
coupling of the right-hand drum, and between 
it and the pedal for the drum brake will be 
noticed the lever tor actuating the emergency 
brake on the first-motion shaft. The weight 
of the foot pedals and levers is balanced by counter- 
weights suspended from them by wires. The starting, 
reversing, and speed control is all done by the movement 
of the centre lever. 

Controllers very much of the tram-car type or liquid- 
resistance switches were in common use and put forward 
by the various contractors when tendering for this work. 
The author was of the opinion that neither type was likely 
to give satisfactory results without considerable nursing 
and maintenance which in practical everyday use they were 
not likely to get, he therefore rejected them all, and in 
connection with Messrs. Lahmeyer evolved the type adopted, 
which they called Patchell’s System.” 

The controller consists of à drum of insulating material 
fitted with blocks forming contact segments. The fingers 
which make contact to complete the circuit through these 
segments are connected to the resistances. The lid of the 
cast-iron containing box is hinged and the drum is attached 
to the underside of the lid by two bearings and rotated by 
means of a segmental rack and pinion. The connections to 
the contacts are brought through bushings in the lid. This 
arrangement admits of easy opening and inspection of the 
contacts. A ratchet wheel between the pinion and the drum 
limits the motion from stop to stop. The drum and contact 
fingers are totally immersed in oil. The reversing switch is 
also oil immersed, and as previously mentioned, both it and 
the controller are connected to one lever, the motor being 
started up by pushing the controller lever forward and 
brought to rest by bringing the lever back into the centre 
position. Reversing is effected by pulling the lever side- 
ways. These motions perpendicular to each other are inter- 


ages, but made good wide arches for engine ю 25 

houses, and to save expense smaller pocket зо 

arches were made for the motors. In some = 

cases the haulages are erected on the road о 52 

level, in other cases they are erected over the 703 

roads. In the former cases Code found- gi 

dations are provided. In the latter con- w= 

crete foundations can only be put under the sme 4b 
motors, and the haulage gears are carried on o E 

heavy steel joists spanning the roads. These 0. P 5 1 = 

joists are built into the walls in such a way 5 HHH = 

that alterations of level can easily be сог- x | | | pcs | 
rected. The engine man controls the haulages — | | | | мо meter 

by means of four hand levers and two foot [221 | | | | | | » 4 | 
pedals. The left-hand lever actuates the i | | | | — = 017 

near it is the foot pedal for the left drum ES | | | 


| 
clutch coupling of the left-hand drum and | 


pz 


locked mechanically so that reversing cannot take place 
when the rotor is short-circuited. The resistances in con- 
nection with the controller are metallic and oil immersed 
in iron cases, and to insure thorough cooling rotary pumps 
worked by the haulages circulate the oil from the resistance 
boxes through suitable radiators. 

In the first haulages put down the pumps forced the oil 
in two directions according to the direction of the rotation 
of the motor. 'lhis was found to be a disadvantage, as in 
some cases the radiators were some distance away from the 
haulages, and the result was that the oil practically moved 
from the radaitor to the haulage and back on the return 
journey without being thoroughly circulated. In order to 
obviate this a set of non-return valves was afterwards pro- 
vided, so that the oil is now forced in one direction no 
matter in which direction the pump is driven. The amount 
of heat to be dissipated when starting up a three-phase 
motor does not always receive proper consideration, the 
result being evident in burnt out motors and damaged 
resistances. In the case of liquid resistances it is no un- 
common thing to find the liquid low in the container due to 
evaporation. When starting a slip-ring motor up to full 
speed about half the energy put into the motor is converted 
into work and given out on the shaft, the other half is turned 
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Fig. 3. Haulage: Controller, Diagram Connections. 


into heat which must be dissipated, and it is important to 
dissipate as much of this heat as possible outside the motor. 

In the case of a 200 h.p. haulage motor starting up and 
accelerating to full speed on full load in 20 sec., the heat to 
be dissipated amounts to some 2,000 b. th. units; the 
cumulative effect of this amount of heat unless readily 
dissipated may be serious. Observations were taken on one 
of the 200 h.p. sets, where the amount of work done at a 
reduced speed was practically negligible, or in other words 
the controller and resistance were used only for starting up. 
The temperature of the motor after the day’s work was 
77° Fah., while the temperature of the oil in the resistance 
tanks was 112° Fah. The supply to each haulage set can be 
cut off at the engine house by a three-phase oil switch, 
fitted with automatic release, which is fixed quite clear from 
the switches used for working the haulages. 

The type of motor which was used in a part of the mines 
where General Rule 8 applied is fitted with “ plate pro- 
tection.” This form of protection, as mentioned by the 
author in the discussion on Mr. Robert Nelson’s paper, 
Transactions, Inst.M.E., 1909, vol. 37, page 488, was 
developed during the course of some experiments in Ger- 
many which were started in 1903. 

The experiments covered tests on totally enclosed motors, 
motors ventilated with gauze over the openings, labyrinth 
ventilation, tube ventilation, the plate-protected type, and 
oil immersed motors. Very drastic tests were applied, and 
the plate-protected motors were the only type that with- 
stood these tests satisfactorily. The way in which different 
authorities calculate the power called for by a haulage set 
varies within wide limits. For instance, whilst some take 


а Еа — 


50 of the weight of the load and 54, of the weigth of the rope 
in allowing for friction, others take 5; of the load and rope. 

When several haulages are required it is more economical 
to use standard sizes, and as the tendency is generally in 
the direction of increasing rather than of decreasing the load 
on haulage after it is put to work it is sate to put down the 
next size larger rather than the size calculated to exact 
requirements. 

The varying conditions in a pit render close calculation 
impossible, but for all that the author thought it worth 
while to get some readings from which existing formule 
could be checked. Twelve loaded trams were taken just as 
they came out of the pit for the purpose of the experiments. 
Weight of total load, 48,400 lbs. ; weight of wagons empty, 
12,300 lbs. ; useful load, 36,100 lbs. Each tram had four 
wheels, 16 in. in diameter on the tread. Diameter of the 
axles, 2 in. The axle boxes were of the common type, open 
at the bottom, a fairly loose fit, and lubricated with grease. 
Gauge of track, 2 ft. 104 in.; width of rail-head, 2 in. The 
line was practically straight with a gradient against the load 
of 5°, that is 3-15 in. per yard. The haulage with which the 
experiment was made was a 100 h.p. single-reduction set 
with a drum 5 ft. diameter. The pull P indicated on the 
dynamometer fixed between the rope and the first truck 
with the load on the gradient and moving at a speed of 5] 
miles per hour, that is 8-2 ft. per sec., was 5,500 lbs. 

P is made up of :- 

p = weight component due to gravity, or W sin 5°, 
pi — tractive resistance. 

Inserting the values we get 

p = 48,400 x -08716 = 4,219 lbs. 

At the low speed air resistance may be neglected and the 
tractive resistance, ру, t. e., the friction of the journals in the 
bearings and the friction of the wheels on the rails, is easily 
determined. 

pı = 5,500 — 4,219 = 1,281 lbs. 

We can now find the tractive co-efficient X which is 
always dependent on the component of the weight acting 
vertically on the rails. | 

We have 1,281 = 48,400 cos 5° X 


1,281 
Hence X = =, Y e = -0265 
| 48,400 cos 5° 
As the trial track was rather better than usually obtains 
underground, this result ought to be increased slightly, or 


say, rounded off to -03. We can then establish the following 
formula— | 


P = W x 03 on a straight horizontal track, 
P=W sin A + -03 W cos A cn a straight 
gradient, 
where A = angle of inclination of the track to the 
horizontal. 

For small gradients up to 1 in 20 the value for the cosine 
can be neglected. 

pi can be expressed either as a co-efficient -03 or as 67 
Ibs. per ton. 

The trail was made on a straight track, and it will be 
understood that the rope friction is not included as the 
dynamometer was placed between the haulage rope and the 
trams. The author regrets that he could not get corres- 
ponding figures for curves, but if, as he hopes to be able to, 
he can get them at an early date he will have pleasure in 
communicating them. While on the question of electric 
haulages the author would like to mention a few points in 
their favour which are often overlooked. The saving in 
transmitting and transforming the energy are too well 
known to need emphasis, but collateral savings are not so 
obvious. In the case of electricity the power is always 
available, without anv delay, by merely turning on the 
switch so that an odd journey can be run at will in the 
middle of the night without waiting for water to be drained 
out of pipes, ete. This facilitates small repairs to roads 
which would be postponed until really urgent and so makes 
for generally increased efficiency. The steady starting and 
hauling of the journeys decreases the amount of coal 
shaken out of the trams on to the roads or otherwise broken, 
and also lengthens the life of ropes, shackles, and trams. 
The ammeter, which should be fixed in view of the engine 
man on every haulage gear is & valuable indication not only 
as to the working of the machine, but also of the state of 
the road, and so promotes better maintenance of the roads. 

At the same time the author would not recommend ,the 
universa] adoption ot electric haulages as the result of 
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taking electricity into some places may cost more than any 
possible saving, to say nothing of the disturbed peace of 
mind of the management. There will alwavs be a field of 
usefulness for compressed-air haulages in places outside the 
safe sphere of electricity. 

In some quarters the driving of ventilating fans by 
electric motors is not received with favour, as at first sight 
the long-hour user and consequent elimination of stand-by 
losses seems to discount the saving due to electric driving. 
An up-to-date steam engine and boiler equipment will 
develop a brake horse power on a fan shaft for less coal per 
hour than would be necessary to deliver the same power 
generated and transmitted electrically. The cost of labour 
in attending to a steam plant is greater than for a motor- 
driven fan, but the chief reason for driving the fans from 
the power station is most appreciated when the effect of 
their steady load combined with the intermittent load of 
haulages, etc., is considered. The full advantage can then 
be obtained which is due to the concentration of the 
generation of power. The first fan of this group to be driven 
electrically was No. 3 at Bodryngallt. The pit had pre- 
viously been ventilated by a furnace at the bottom of the 
shaft. А double inlet steel plate Schiele“ fan, 10 ft. 
diameter, with self-aligning bearings and ring oil lubrication, 
capable of exhausting 100,000 cubic ft. of air per min. at 
4-in. water gauge when running at 255 r.p.m., was put 
down, and driven by cotton ropes from a motor of 125 h.p. 
running at a full-load speed of 720 r.p.m. At week-ends and 
holiday times less air is required than is normally called for. 
Unfortunately alternating-current motors cannot be regu- 
lated in speed with the same economy and facility as 
obtained in the case of continuous-current motors. 

Two methods of regulating the amount of air dealt with 
were consideerd — 

(a) Cascade, in which a second motor is thrown in series 
with the main motor so altering the number of poles and 
the speed of the main motor. 

(b) Throttling, in which the volume of air moved is 
regulated by doors in the drift, the speed of the fan remain- 
ing constant. 

Regulating by a resistance in the circuit of the motor was 
turned down as it was generally considered inefficient. 
Regulation by cascade was decided upon, and a small two- 
pole motor was fixed on the shaft of the main four-pole 
motor with suitable switches to give alternative speeds of 
485 and 720 per min. Very soon after the main motor was 
started, and the ventilating furnace put out, the cooling of 
the shaft caused a heavy fall, which, going down the shaft 
like a piston, reversed the air-current, and pulled up the 
motors. The main motor was uninjured by the shock, 
which, however, burst the bands off the rotor of the small 
motor. The small motor was disconnected and the work 
immediately resumed with the large motor, and the facility 
for reducing the main motor speed to two-thirds at week- 
ends was for the time being abandoned. 

The author later closely considered the characteristics of 
induction. motors and ventilating fans, and came to the 
conclusion that the general antipathy to regulating by a 
resistance in the electric circuit was not well founded as 
regards fan motors. Introducing a resistance in the rotor 
circuit of an induction motor reduces the speed, but not the 
input or the torque, so is quite a convenient method for 
starting a motor, as it enables full-load torque to be deve- 
loped at a reduced speed. The input tc the motor remains 
practically unaltered, the balance of the energy not given 
off at the shaft being developed in heat and so lost. These 
conditions obtain in the case of a haulage or other work 
when there is a force opposing motion and so causing the 
motor to keep up the torque and maintaining the equili- 
brium for each particular speed. Hence we may determine 
the speed obtained on the addition of a resistance when there 
is a force opposing motion equal to the torque at that 
particular speed. If the slip with a given torque is 5% it 
will be 10% or 20% if the resistance in the rotor circuit is 
increased twice or four times. When a fan speed is varied 
the power varies (approx.) as the cube of the speed. 
Accordingly when a motor is driving a fan and its speed is 
reduced by inserting resistance in the rotor circuit, the 
torque due to the resistance is greater than is called for to . 
turn the fan at the reduced speed, and the result is a 
compromise of a new speed and a lower torque with reduced 
current. Experiments were accordingly put in hand, the 
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results of which were so satisfactory that permanent 
arrangements were made to regulate on these lines at No. 3 
pit. 

No. 9 pit is used as an upcast shaft for the ventilation of 
No. 9, No. 8, and part of No. 6 pits, so that although No. 9 
pit is new, a good load was available for the fan to the 
relief of the“ Schiele“ fan at No. 6 which had previously 
ventilated Nos. 6, 7, and 8 pits. In view of the ultimate 
duty required, a “Sirocco” 98-in. double inlet fan was 
installed with duplicate 300 h.p. motors connected to it by 
15 1}-in. ropes on the first floor of a building, the ground 
floor of which is used as a switch house. In this case regu- 
lation by resistance is employed. | 

Two further Sirocco“ fans were put down in place of 
old steam driven Waddle " fans at the upper and midde 
pits. The duties called for were— 

Ultimate. 
.. 125,000 cub. ft. at 4.3 in. W.G. 
150,000 cub. ft. at 3-5 in. W.G. 
Initial. 

Upper .. 111,500 cub. ft. at 3:5. in. W.G. 

Middle .. 131,500 cub. ft. at 2:75 in. W.G. 

A little sacrifice was made in efficiency for the sake of 
uniformity and duplicate plants put down in each case, the 
only difference being that while the upper fan ultimate speed 
is 337 r.p.m. the middle fan only runs at 307 r.p.m. 

In each case the fan is of Messrs. Davidson's ** Sirocco 
tvpe, 77 in. in diameter, double inlet. They are driven by 
means of 9 1l-in. cotton ropes. Clutch couplings are pro- 
vided on cach side of the fan, so that the rope pulley at either 
end can be disconnected, and the ropes need not be taken off 
the pulleys when the load is changed over from one motor to 
the other. In this case again resistances, of the iron grid 
tvpe, are used for regulating the speed and are designed to 
allow a continuous speed reduction of 3095. The pullevs at 
present on the motors are smaller than will be required to 
drive the fans at the speed called for to give their maximum 
output. In other words, the fans are ordered larger than 
are necessary for the present requirements of the pits. 
Before the middle fan was put on to the pit, an opportunity 
was taken to test it under fresh-air conditions on a tem- 
porary drift with an adjustable orifice, and to determine 
the losses in the rope drive. The motor running light by 
itself absorbed 5 kw. The motor driving the ropes and a 
short length of shaft carrying the pullev absorbed 15-5 kw. 
The difference between these figures is 10:5 kw. = 14-1 h.p., 
&nd represents the power absorbed in the rope drive 
including the friction of two fan bearings, the friction of 
the ropes on the pulleys, and the windage. Аз 14:1 h.p. 
equals 7-995 of the full output of the motor, we may take 
it in this case the friction of the rope drive is 80% of full load. 
In making these calculations 1t has been assumed that the 
power absorbed by the rope drive varies directly as the 
speed, this being near enough for the purpose. 

Although the number of motors employed is somewhat 
large there is no special point of interset to which attention 
need be drawn. They are throughout of the three-phase 
induction type, generally of 440 volts, although in cases 
some of the larger motors are wound for 2,200 volts. In 
special places protected type motors have been used, and 
oil switches fitted with a maximum release are generally 
employed to obviate the necessity and delay caused by 
replacing fuses. The type of plant driven includes screens, 
elevators, saw mills, mortar mills, blowers for the smith 
shop and foundry, and various wood and ironwork machines 
in the wagon shop in which seven motors ranging from 
30 h.p. to 5 h.p. are employed. 

There are 12 pumps. The first pumps to be put down 
at Nos. 6 aud 7 pits were of the three-throw type worked bv 
slip ring motors through double reduction gearing. Latterlv, 
wherever the conditions were suitable, Messrs. Sulzer's 
high-lift centrifugal pumps have been employed. In the 
case of No. 8 Upper Lodge the centrifugal pump was verv 
urgently wanted, and after being put to work 1t was run 
practically continuously for 18 months, during which time 
it was never opened. When it was inspected a few months 
ago the tool marks were found to be still fresh on the 
wearing parts; the only deterioration"that had taken place 
was a slight pitting between two of the cast-iron distance 
pieces which do not rotate. This pitting had taken place at 
the top of the pump opposite one of/the ports, and is 
believed to be due to an air chamber in the pump casing. 
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Perhaps the most interesting point in this pump is the 
belt drive. A stock pump had to be taken on account of the 
urgency of delivery, and the speed had to be such as was 
called for to fulfil a particular duty. The range of speed 
with 25 cycle motors is limited, and the best combination 
that could be arranged gave a belt speed of 7,050 ft. per min. 
over a pulley 131 in. in diaemter. Such conditions hardly 
seemed to promise satisfactory working without a par- 
ticularly pliable belt, and in view of the belt speed the 
author preferred to try a plain leather belt rather than a 
link belt. An orange tan belt 8 in. wide was supplied by 
Messrs. Tullis. It was put on at the start and was prac- 
tically as good as new after running 1,500,000 miles and 
transmitting steadily about 110 h.p. The electrically driven 
centrifugal pumping plant that has been erected under- 
ground for dealing with the make of water in the lodges and 
sumps of the lower, middle and upper fan pits, provides 
some interesting points. 

The two pumps are placed in a heading near the sump of 
the lower fan pit. Normally, one pump deals with the water 
from all three sumps, which is collected at the lower pit 
sump by pipe lines running from the upper and middle pit 
sumps. 

The second pump deals with the water from the middle 
pit lodge and lower pit lodge, the suction mains being con- 
nected to a common main just prior to joining the pump. 

The pumps are situated about 1,210 ft. below the surface. 
The head of water on the suction side of the second pump. 
due to the position of the middle pit ledge, is 955 ft.. so 
that the real head of lift is 1,210—955, = 255 ft., and the 
pump is, as it were, working at the bottom of a “ U " tube. 
The head of water on the suction side of the pump. due to 
the position of the lower pit lodge, is slightly more than 
955 ft., and to prevent water finding its way from the lower 
pit lodge to the middle pit lodge, à non-return valve is 
placed in the main from the middle pit lodge. 

The pumps are placed side by side at 40 ft. centres, and 
belt driven from two identical motors placed between them, 
each of which is fitted with two different size pulleys. By 
an arrangement of valves either pump can be put on either 
duty in case of an emergency, but as the actual heads of 
these duties are so different, namely, 1,228 ft. and 255 ft., 
the pumps are run at different speeds, depending on the 
duty required. The change of speed is effected by altering 
the diameter of one of the motor pulleys. 

The pumps are of Messrs. Sulzer's high-lift eight-stage 
tvpe; the duty when running at 1,800 r.p.m. 1s 150 gallons 
per min. against a manometric head of 360 ft., or 80 gallons 
per min. against a manometric head of 1,262 ft. at. 3,000 
r.p.m. The motors are connected to a three-phase circuit 
of 25 cycles, 2,200 volts, 720 r.p.m., the rated full lead 
output of each machine being 62 h.p. They are mounted 
on slide rails and drive the pumps by means of belts 12 in 
wide. 

An automatic device for stopping the pump when the 
water level in the sump has been lowered to a certain level 
18 erected in the form of a float, the wire connection to which 
actuates a relay switch and cuts out the motor by tripping 
the automatic switch. 

The surface lighting is аё 220 volts, continuous current. 
In most cases the supply is given from motor generators, 
but where existing dvnamos were good enough they have 
been converted into motor generators by the addition of a 
direct coupled motor. 

Small transformers have been put in the various switch 
rooms at the pit bottoms by which the energy is transformed 
to 100 volts. This comparatively low pressure was decided 
upon in view of the risk of shock and the impossibility of 
maintaining lighting circuits absolutely trustworthy under 
pit-bottom conditions. 

The question as to whether the new winder for No. 9 pit 
should be steam or electrical received long and careful con- 
sideration, The sinking of the shaft was already in hand 
with a temporary winder, so that comparative merits of 
the two systems for sinking did not arise. It was decided 
to put down an electric winder on the Ilgner svstem, the 
contract being placed with the Lahmever Electrical Co., 
who carried out the whole of the electrical work, with 
Messrs. Fraser & Chalmers acting as their sub-contractors 
for the drum. The winder is of the cylindrical drum type 
and provided with a tail rope for equalising the weights. 


THE ELECTRICAL ENGINEER, OCTOBER 22, 


The winder being electrically operated and arranged on 
the Ilgner system, a fly-wheel motor generator set is placed 
in series with the load to equalise the demand on the station. 

The cylindrical drum has a diameter of 16 ft. and a tread 
of 9 ft. Wrought-iron arms carry the shell by means of 
riveted angle iron rings. The drum shell is lagged with oak. 
At each end of the drum brake-rings are fixed in such a 
manner that the brake pressure is taken up by the arms. 
The drum shaft is of m.o.h. steel, while the motor shafts, 
which are coupled thereto, are of s.m. steel. 

The shaft is in three parts, resting in four bearings, the 
middle bearings being provided with special oil lubrication 
from an oil tank fixed on the engine house wall, the two 
outer bearings are provided with ring lubrication only. 

The emergency brake and the working brake are com- 
bined, and consist of two sets of Whitmore post brakes, one 
on each side of the drum. Under ordinary working con- 
ditions the brake is actuated by hand by means of the lever 
on the attendant’s platform. The brake weight when falling 
brings the interlo-king gear into action, which moves 
the controlling lever into zero position. The compressed air 
plant for operating the brakes consists of a small air com- 
pressor, driven by a 3-h.p. motor. This compressor keeps 
up a pressure of 70 lbs. per sq. in. in the air vessel, which 

is provided with a safety valve, from which the air is 
supplied to the single-cylinder brake engine. 

The brake acts as an emergency brake as follows :— 

1. When released by hand by means of the emergency 

switch placed in front of the attendant's platform. 

. When released by the depth indicator in case of an 

over-wind. 

. When released by the brake magnet if the exciting 

current fails. 

. When the compressed air supply fails. 

When released by the automatic cut-out, which opens 
when the current exceeds the maximum permissible 
amount. 

In every case the controlling lever is brought back into 
the zero position and held there by a spring. 

The depth indicator is in the form of a vertical column, 
provided with two heavy square threaded spindles, which 
are driven positively by chain gear from the drum shaft. 
The rotation of these screw spindles causes the indicator 

travellers to move up and down, showing the position of the 
cages in the shaft at any instant. 

As the cage approaches the bank the indicator traveller 
causes a gong to be sounded, which gives the attendant due 
notice to pull the controlling lever back to the zero position. 
Should the attendant fail to bring the lever back into the 
zero position, а roller on the traveller comes into contact 
with a curved lever which actuates a system of rods, forcing 
the controlling lever back nearly into the zero position, 
thereby automatiaclly reducing the speed of the winder. 

In order to prevent the attendant pushing the controlling 
lever over too rapidly and so accelerating at an undue rate, 
a retarding gear is provided which has a curved lever in 
contact with the before-mentioned roller, so arranged that 
the roller has to be worked out of the way by the screwed 
spindle before the lever can be pushed over to the full-speed 
position. In the event of over-winding occurring, the 
traveller on the depth indicator releases a catch, which, by 
means of the system of connecting levers, causes the 
emergency brake to act and opens the automatic cut-out, 
and so cuts off the supply from the winder motors. The 
automatic cut-out at the same time closes a relay circuit 
which interrupts the supply of current to the brake magnet, 
so that its core falls, causing the emergency brake to come 
into action. If for any reason it is necessary to wind the 
cage above the bank, a spring catch on the emergency lever 
can be raised and the desired over-wind effected. In order 
to prevent the possibility of the attendant throwing the 
controling lever right over while the brakes are applied, 
when the brake is put on it pulls a curved lever over, and 
so indirectly interlocks the controlling lever. The depth 
indicator also carries an ammeter, volt-meter, and an air- 
pressure gauge, thus telling the attendant at a glance the 
condition of his plant. 

From the depth indicator spindle à small belt is taken to 
a Karlik recording speed indicator, which gives a complete 
continuous record of the number of winds and the speed of 
each wind throughout the day, the scale of the record being 
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such that a rope speed of 1} meter per sec. corresponds to a 
height of diagram of 1 millimeter. 

Two continuous current 250 volt separately excited 
motors are directly coupled, one on either side of the drum. 
These motors are electrically connected in series and fitted 
with carbon brushes and compensating coils, so that the 
position of the brushes is fixed, and the conditions of 
running are sparkless from full load to no load when the 
drum is revolving in either directton. | 

The Ilgner fly-wheel motor generator set stands at the 
end of the engine-room at right angles to the winding-drum 
shaft. It consists of an induction three-phase motor, а 
continuous current dynamo, and a fly-wheel. The motor has 
an output of 700 h.p. at 500 r.p.m., and takes the three- 
phase current at 2,200 volts, as generated by the power 
station. The continuous current dynamo is designed for 
500 volts and is furnished with compensating poles. The 
excitation voltage is 220 volts, which can be raised to 240 
volts for regulating purposes. Between the three-phase 
motor and the generator a flexible Zodel-Voith coupling is 
inserted. 

The fluctuations in the load are equalised by means of 
the fly-wheel, which has an outside deameter of 12 ft., a 
width of face of 2 ft. 6 in., and weighs ЗО tons. A magnetic 
coupling is provided between the fly-wheel and the generator 
in order that the former may be disconnected, if desired, 
and the motor generator set run without the fly-wheel. The 
fly-wheel shaft. runs in. heavy bearings, provided both with 
ring lubrication and forced lubrication. The oil pressure 
under the bearings is about 150 lbs. at starting and 50 to 
60 lbs. after the set is running. | | 

In order to stop the fly-wheel in case of emergency а 
Foucault magnetic brake is provided, by which the fly- 
wheel can be stopped in about 7 minutes. 

In order that the fly-wheel may give up its stored energy 
during the fluctuations of the load, an automatic slip 
regulator 1s provided, which switches resistance in the rotor 
circuit of the three-phase motor as the load comes on. The 
contact apparatus is in the form of an induction motor, the 
stator frame of which is pivoted so that it is capable of 
partial rotation, and is kept in position by means of a 
spring. The rotor of the contact apparatus is driven by 
means of a flat linked chain direct from the motor generator 
shaft, and is connected to the high tension network through 
a transformer. The stator is connected in а similar manner 
with the slip rings of the three-phase motor. The smallest 
speed variation of the main motor causes a corresponding 
variation in the speed of the rotor of the contact apparatus. 
This speed variation determines the position of the floating 
stator, which makes contact at each end of the limited path 
through which it can travel, and so energizes the magnetic 
circuits on the resistance switch. The resistance switch 
consists of a contact switch in the form of a commutator, 
the separate segments of which are connected to the 
resistances which are located in the basement. In addition 
to the contact brushes, the switch is provided with three 
rollers which act as sparking pieces. In the foot of the frame 
carrying the commutator switch is placed a small motor 
which drives a rocking wheel, upon the edges of which teeth 
are cut. Centrally over this wheel double magnets are 
mounted, with pawls attached to their armatures. When no 
current is passed through the magnets both the pawls are 
disengaged from the teeth of the wheels. One or other of 
the pawls is brought into contact with the wheel as soon as 
the floating stator of the contact apparatus completes the 
circuit by making contect at the end of its path. 

A small motor gener. tor is provided for exciting the main 
generator and winder motors. This set has an output of 
20 kw., and runs at 750 r.p.m. A switchboard to control 
the apparatus in the winder house is erected along the wall 
at the right-hand side of the attendant's platform. This 
board consists of five panels, the high-tension gear being 
the usual three-phase oil switches adopted elsewhere 
throughout the installation. The direction of rotation of 
the winder is regulated by the position of the controlliug 
lever, a suitable contact on which reverses the current in 
the field of the dynamo of the motor generator set. 

The important feature in the winding plant is its immu- 
nity from the effects of wrong manipulation on the part of 
the attendant so long as the parts are in working order. 
The safety devices allow the attendant a free hand so long 
as he keeps within the prescribed limits. As soon; however, 
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as he oversteps the mark, either by running at too high a 
speed or neglecting to slow up at the proper time, the safety 
devices act. The human element is therefore eliminated as 
much as possible, and danger from faulty manipulation 
avoided. 

To demonstrate the reliability of the safety devices, the 
winder has been repeatedly started up and then left to 
complete the wind of its own accord, which it invariably 
did without the slightest irregularity. 

Special attention has been paid to the arrangement and 
erection of the plant with a view to accessibility for in- 
spection or repairs. 

The financial results are an all-important point in an 
engineering scheme, but the directors of a trading company 
frequently prohibit any disclosure of costs. In the present 
case the author while not being able to put the costs of the 
scheme and complete working details in the paper, by the 
kindness of the Ferndale directors is able to give some 
figures which he hopes will be of interest and service. 

The scheme may be divided under two main heads :— 

The supply and the user of electricity. 

The power station is now supplying at the rate of 
9,000,000 units per annum. 

The Works Cost per Unit delivered at the pits d. 

with coal at 5s. 8d. per ton are.. pa .. 210 

Interest and Depreciation.. 272 


Total Cost.. - T .. 482 

As regards the user of electricity a ready way to appreciate 
the value of the change is to consider the user of small coal 
at the collieries. The amount of coal consumed monthly at 
the power station is rather less than the amount consumed 
previously to make steam for the three fan engines, which 
have now been replaced by electric motors and “ Sirocco ” 
fans. That means that the same amount of coal which was 
used to drive three fans now supplies energy to run motors 
aggregating 8,000 h.p., including three motors driving the 
new fans, which are doing some 10% more volume than the 
fans which they have replaced. 

The principal trouble exeprienced has arisen from the 
failure of insulators on the transmission line. At first stone 
throwing was suggested, but when it was found that in 
nearly every case the tops were burst clean off the insulators, 
it was difficult to sustain the claim. The first insulators put 
up were of particularly fine porcelain on iron stalks cemented 
in with sulphur and glass cement, which swelled and burst 
off the caps or cracked the insulators. On a shower of rain 
after hot weather, the cracks became leakage paths and an 
“earth resulted. The surges due to the sudden“ earths ” 
burned up some transformers used for switchboard instru- 
ments and also put some of the 500 kw. transformers out of 
service. The interruptions to the supply were only short, 
but still were interruptions, so should be noted as such and 
duly guarded against as far as possible. The only other 
failure was in connection with a fan motor working on an 
upcast pit and without any stand-by, other than the old 
steam engine, which had been superseded but not removed. 
At times when the pit top was open the load on the motor 
was increased owing to the fan keeping up its speed on a 
reduced water gauge. This effect is not noticed in a steam 
driven fan, as the engine will slow up or at any rate has only 
a limited capacity for overload before it slows up, while an 
induction motor will exert from two to two and half times 
its normal torque before falling out of step. The ventilating 
ducts became blocked with fluff off the cotton ropes and 
dust, and the insulation gradually perished. One day it was 
stopped for cleaning, and on restarting a short circuit 
developed, probably through a crack made by the cleaning. 
The motor had to be re-wound ; meantime the old engine 
was put back into service and the extra coal consumed 
thereby was an eloquent plea for electric driving. 

Another minor trouble in the power station is worth 
mentioning, as although slight in certain circumstances it 
might be serious. The setting of water-tube boilers to get 
good and smokeless combustion when burning bituminous 
coal has received much attention during late years, and the 
distance between the grate and heating surfaces has been 
increased with that object. When burning Welsh smokeless 
coal on underfeed stokers, the heat is very intense and local. 
It is not а case of caking fuel and “ blow pipe " action at 
г of the grate where the fuel cake cracks, but the general 

eat is so great that unless the tubes are kept especially 


clean they are damaged at the parts nearest the fire. Some 
tubes blistered, and when cut out were found to be in such 
a state as would generally be accepted as clean. The over- 
heating was due to the close proximity of the tubes to the 
fire on one side and a slight scale on the other. Although 
the scale was principally magnesia its amount was certainly 
not sufficient to cause any anxicty under ordinary circum- 
stances. 

During the period of fixing and subsequent working, 
about five vears in all, there have only been two bad 
accidents, which in view of the difficulties to be overcome 
is most satisfactory. 

The paper contained various interesting tables, and was 
profusely illustrated. 


TRANSFORMER NOTES AND CALCULATIONS. —I. 
By ELECTRON. 


While the theory and principle of action of the static 
transformer are fully dealt with in most text-books and 
are well-known by the average student, it 1s surprising 
that so much difficulty 1s experienced in solving trans- 
former problems. For this reason the following typical 
examples, with solutions, have been prepared for students 
of alternate current working, with the hope that they may 
supply the missing link, as it were, between what is given 
in text-books and what one meets with in practice. 

As is well-known, the essential elements of a st tic 
transformer are the two copper circuits interlinked with a 
closed magnetic circuit, and in the majority of cases it 
will be found that many of the ordinary transformer 
problems may be solved by applying the laws of electro- 
magnetic induction and the fundamental principles of 
alternating current working. In what follows it will be 
assumed that 1t will be sufficient to state these laws and 
principles, since they are explained in detail in the many 
treatises on alternating currents, and attention will mainly 
be devoted to the application of the fundamental principles. 

From first principles, for instance, it may be shown 
that the relation existing between the effective (virtual) 
value of the periodic E.M.F. induced in a coil of 5 spirals, 
which is interlinked with an alternating magnetic flux N 
at & frequency f is given by the equation— 


E = 4/2 v f NS 10-8 volts! 
= 445 f NS 10-8 volts) 


and if A be the effective area of cross-section of the iron 
(laminated) core and B,,, be the maximum value of the 
flux-density interlinked with the S coils of wire, then 


Е = 4457 (AB,,) S 10-8 volts.......... (2) 


In transformers with closed magnetic circuits, the E.M.F. 
induced in the primary winding is approximately equal to 
the difference between the E.M.F. applied and the diop in 
volts due to the1esistanceof the winding. It is also obvious 
that the values of E and / are generally fixed by the 
conditions of the supply, and from the efficiency point of 
view the value of Bmax (which depends upon the capacity 
of the transformer, the frequency / and upon the 
volume of the iron core) is selected, so that the iron loss 
does not exceed 0:015 watt per cubic centimetre of the 
core. And since the same magnetic flux is interlinked 
with both the primary and secondary windings, the above 
formule may be applied to both windings, and the ratio 
between the number of primary turns and the number of 
secondary turns is approximately equal to the ratio between 
the (induced) primary and secondary voltages; this ratio 
is known as the ratio of transformation, and 


Erample 1.—An alternate current transformer has 200 
turns in its secondary winding, and the induced E.M.F. is 
102 volts. the frequency being 100 periods per second. 
Assume that B,,, does not exceed 4,000 lines per square 
centimetre, and that 90% of the core is iron: (1) What is 
the cross-sectional area of the core, and (2) what is the 
E.M.F. applied to the primary, if there are 4,000 turns on 
the primary ? 

Let A = gross cross-sectional area of the core 
then % А = net cross-sectional area of the iron, and 
by substitution we have 


102 = 4:45 x 100 x (485A x 4,000) x 200 x 10-8 volts, 
102 x 108 | 


oA LLL S 
4:45 х8 x109 x9 
= 31:835 sq. ems. 
And since E "g 
Ei ul x E; E x 102 = 2040 volts. 


S2 200 

Example 2.—In a certain transformer the ratio of the 
primary to the secondary turns is 20 : 1, and the output is 
3-6 kw. at 100 volts at a power factor unity. If the effi- 
ciency is 90%, determine the primary pressure and current. 
Since output = E212 | 

3`6х 1,000 = 100 х1 

3,600 

100 
and the primary current I; is 

І, = 45 x 36 = 1:8 amperes. 
With an efficiency of 90% 


= 36 amperes. 


Input = Ed 9 = 4,000 watts 
3,600 
EI = 13X09 


= 2, 222 volts. 

During the process of conversion from high-pressure 
currents to low-pressure currents, or vice-versa, electrical 
energy is dissipated both in the copper and iron circuits. 
As regards the copper losses, the heat produced is pro- 
portional to the square of the currents and to the resistances 
of the windings, and 

W. = (II2 RI + Iz Rz) watts. 
and at full load II? Ri is approximately equal to I2*Re. 

The iron losses are due to hysteresis and eddy currents, 
and are independent of the load, being, in fact, constant 
from no load to full load. The hysteresis loss may be 
calculated from the formula 

Wn = (Bm f х y7 x V) watts. 
where n is the coefficient of molecular magnetic friction, a 
good average value of n being 0-0024, and V is the volume 
in cubic centimetres of the iron core. 

The eddy current loss is given by 

W, = V (f t Bass x 10-8)? watts. 
where ¢ is the thickness of the iron plates in mils. The 
total iron loss is, therefore, given by 
WtW., 
[r / BIA, x 10-7 + Ві, x 10-19] x V watts. 

Example 3.—A 1:5 kw. transformer, used to convert 
alternating currents from 2,000 volts to 200 volts, is known 
to have iron losses equal to 24% of the full load output. 
The thickness of the plates is 20 mils., and the frequency 
of the currents supplied 50 periods per second. Determine 
the volume of the core of the transformer. Take Bmax = 
4,000. 

Since output = 1:5 Kw = 1,500 watts 


the iron losses — LA. x 1,500 


‚= 


100 
=37°5 watts. 
E" 0:0024 x50 x4,000!° 502 x 20? х 4, 0002 


Let х = 4,000!°6 
then log z = 1°6 log 4,000 
= p6»x 3:6021 = 57634 


= log 580,000 
and z = 580,000 
31:5 = Vol x [0:00696 + 0:0016] 
= 0:00856 Vol. 
37:5 . 
folus = 
and Vol = 600856 4,381 cu. centimetres. 


Example 4.— The total core loss in a transformer con- 
nected to a 500 volt supply at a frequency of 50 periods 
are found to be 300 watts, of which 70% is due to hysteresis, 
and 30% to eddy currents. Estimate what the total core 
losses would be if the transformer were connected to mains 
at 800 volts at a frequency of 100 periods. 

On the 500 volt mains at a frequency of 50 periods— 

hysteresis loss = 0°7 x 300 
= 210 watts. 


Eddy current loss = 300—21 = 90 watts. 
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Now, since E = Ve т f B,,, AS 10-8, we have, as 
the value of the flux-density Bl,, when the transformer is 
connected to the &00 volt mains at a frequency of 100 
periods. 

800 у т 100 B, AS 10-8 
500 Ver 50 By, AS 10-5 
Bx UT 8 x i Dx 


— 


IF Umar 
Consequently the hysteresis loss upon changing over 
will be given by 
, Bar:) 5 
W = ae ; 6 X 210 

EN 100 | 16 Bmax ) 1-6 
50 Bax! 
=2 x 210 x (b)! 
=2 x 210 x 0:699 


= = 293°6 watts. 
Similarly the eddy current loss upon changing over will 


be given by 

_ (Л) х (Bmax)? 
Ux Gun e 
= (199)? x (75)? x 90 
= 2304 watts. 
total core loss = 293:6 + 230-4 

— 524 watts. 

An increase of 75%. 

Example 5.—A 20 kw. transformer converts from 100 
volts to 1,000 volts, and the copper losses ате 1:5% of the 
output at full load. Determine the lengths and cross- 
sections of the primary and secondary windings, given that 
the current density in these windings is 150 amp. per sq. cm., 
d that the resistance of copper is 1-6 microhms per cm. 
cube. 

Since output = 20 kw = EsIs 

S 7610007 
and since current density is 150 amp. per sq. cm., the cross- 
sectional area of the secondary winding is 

20 
Ag 150 0.133 Sq. Cm. 

Similarly, since I; = 101» = 10 x 20 = 200 amperes, 

the cross-sectional area of the primary winding is 


x 210 


20 amperes 


200 
200 _ 1:33 sq. em. 
150 да 


Тһе соррег 1оззез аге 100 x 20,000 = 300 watts, and 


assuming that 1,2 RI = 12? Re we have 
1,2 К, = 122 RZ = 150 watts. 


. _ 150 a. 
cL 
but Ry = ——! 
u 1 А, 
Е 1:6 Li 
2n 0:00375 — 19s х 1-33 
_ 133 x 3750 
= 31:17 metres. 
Similarly Lo = 3117 metres. 


(To be continued.) 


ELECTRICITY IN THE COAL MINING INDUSTRY.* 

Electricity is practically independent of distance. There 
is no other form of energy that is transmitted as eff.ciently 
and conveniently as electrical. The coal-cutting machine 
is no longer an experiment. A practical electrically-driven 
drill has been devised. Also a puncher, which can be 
operated either by direct or alternating current, has been 
manufactured, and is now operating on a commercial basis. 
Fans which the mine owners were originally afraid to drive 
by electricity are now replacing the steam-driven kind 
with their long and uneconomical and expensive steam 
line. We also have electrically-driven tipple machinery, 
and the electrically-driven pump in wet mincs. Some of 
our mcst satisfactory box-car loaders are electrically driven, 
while at many plants the coke-drawing machines are also 
electrically operated. 

The power house of to-day is rapidly evolving itself into 
Abstract of paper by F. C. Albrecht, Westinghouse Electric and 


Manufacturing Company, Pittsburg, Pa., read before the West Virginia 
Coal Mining Institute. 
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source of power for a number of mines. 
that attended the initial introduction of alternating current 
have been largelv eliminated, with the result that the poly- 
phase system, which means either a two-phase or a three- 
phase system, of alternating current transr.ission—with 
its adaptability to large units and long distances—has 
proved itself a commercial success. 

The modern switchboard will be equipped with its oil 
circuit breakers and oil switches, its various safety devices, 
together with meters, including volt-meters, ammeters, 
frequency meters, power-factor meters, etc. We must not 
forget our exciter set, consisting of a direct current com- 
pound-wound generator, usually wound for 125 volts and 
used for excitation of the generating units. This exciter 
set may be either engine or motor-driven. We also have 
transformers, which are used to raise the original generator 
voltage to the proper transmission voltage. In addition, 
there are installed lightning arrcsters, choke coils, discon- 
necting switches with their details, for protective apparatus, 
so that we now have our alternating current power house 
most complete. 

Among the principal advantages of a central power 
station there is the great saving in copper, and also the 
maintenance of a steady-working voltage—cspecially where 
the workings are Iccated considerable distances from the 
power house. The saving in copper more than balances in 
many instances the entire cost of the sub-station during 
the life of the equipment. In transmitting the power, 
alternating current is used. The main power house generally 
furnishes current at approximately 2,400 or 6,600 vcl's, 
although 3,300, 13,000, and other voltages are used. This 
current being for power service, should be a 25 cvele, 
3,000 alternation, polyphase circuit, preferably three-phase. 
The current 1s transmitted from the power house to sub- 
stations, where it js transformed to a lower voltage, and 
then in turn by means of a rotary converter or a motor 
generator is transformed from alternating into direct 
current. 

The lowering transformers are generally arranged to 
transform from 2,400 or 6,600 volts high tension to approxi- 
mately 440 volts low tension. The approximate ratio of 
the alternating current to the direct current voltage is 
about 7 to 10. If the alternating current voltage cn the 
rotary converter is approximately 160 volts, then the 
direct current voltage will be around 250 to 275 velts. 
Generallv speaking, it is considered advisable to put in 
lowering transformers, even with motor generator sets, as 
that makes it safer for the operator. A further advantage 
is that the lowering transformers act as additional pro- 
tective apparatus—having the high tension and low tension 
sides separated. This arrangement also has the additional 
feature that taps may be taken from the transformers to 
operate independent alternating current circuits. The sub- 
station equipment requires practicallv no attention, and is 
alnest automatic, easily adjusting itself to the various 
loads and conditions. Sub-station equipment requires no 
sped 11 foundation and an anchorings. It is also true that 
the floor space required is considerably less than an engine 
and generator unit. 


It 1s feasible to operate two circuits at & mine. Both 
alternating and direct current are used. The alternating 
current will operate the fans, crushers, tipple machinery, 
and pumps.  Alternating currents have the additional 
advantage that any number of alternating current veltages 
may be obtained from the same generator, it being only 
necessary to use the proper transformer taps. The direct 
current will operate thc lecomotive and the direct current 
cutting machine. By his means, the operations are in- 
dependent of each othe The sub-station, therefore, feeds 
both kinds of current simultaneously to the same mine. 

As to mine locomotives, it is a better practice to have 
two 10-ton or two 13-ton, or even two 15-ton locomotives, 
which can be operated either separately or together in 
what is known-as a “ tandem arrangement,” than to have 
a locomotive of 20-ton capacity or more. Too heavy a 
locomotive means heavy iron for the track, and such an 
engine is often unwicldly and inefficient. 

There are also the reel and the gathering locomotives. 
This latter tvpe, known as the “ traction reel” or “ crab 
type,” does not go into the room at all, but a wire cable 


of from three-cighths of an inch to five-eighths of an inch. 


thick and about 500 ft. long, is easily pulled in the room 
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and fastened to the loaded car, which is then pulled out 
by means of a separate motor with its equipment of con- 
troller, resistances, hose and wire and other details. Both 
of the gathering types of locomotives are now being built 
so as to use one of the main hauling motors of the locomo- 
tive for gathering also. 

As regards the cost of operating with electric haulage, 
it is obviously difficult to give exact figures which will 
apply in all cases, but it has-already been pointed out that 
electrical haulage is cheaper than animal haulage. The life 
of the locomotive in the first place is longer than that of 
the mule, there being locomotives to-day in actual service 
which were installed 10 or 12 vears ago. Against this, two 
or three years is the average life of a mule. The lengths of 
the haul and speeds required are also in favour of the 
locomotive. ; 

The motors uscd for the operation of fans must be 
perfectlv reliable, as on the successful operation of these 
depend the lives and efficiency of the men underground. 

As regards the form of drive for fans, that is, whether 
the fan should be geared or belted or chain-driven, that 
should be carefullv studied in each instance. Where there 
is a great fluctuation in voltage, either a belted or chain 
drive is desirable. If floor space 1s an item, then between 
these two the chain drive is the proper one. If the voltage 
is constant and good regulation secured, then a geared fan 
is proper. Coupled fans can also be seriously considered, 
and these are in actual operation. Variations in speed can 
be obtained by either variable-speed motors, or, in the 
case of belted machines, different pulley combinations can 
be used. 

As regards the direct-current voltage in the mine itself, 
there has been, and still is, considerable discussion. Many 
are of the opinion that the voltage should not excecd 279 
or 300 volts. On the other hand, there are just as many, 
if not more, who consider 550 to 600 volts not excessive. 
Certainly there is no getting away from the fact that with 
the higher voltage, there is a great saving in copper. and 
also that in most cases a better working voltage wil be 
maintained. Looking at the question from the standpoint 
of safety, it is true the higher voltage is more likely to kill 
a man than the lower. But the point is to keep away from 
the wire. Especially in high coal this should easily be 
arranged. In many instances the trolley wire can be placed 
from 5 to 7 ft. above the rail, and should always be placed 
fiom 4 to 8 in. to the outside of the rail. With ordinary 
precaution this should be entirely safe. Where the coal is 
low, it might then be considered proper to put in the lower 


voltage, although it is by no means considered absolutely 


necessary. 

It has been pointed out at various times by some operators 
that they consider the higher voltage safer than the lower. 
Their argument is that with the lower voltage the men 
get familiar and careless. On the other hand, they have 
considerable respect for the higher voltage, and are more 
careful and have fewer accidents. Local conditions will 
largely determine what voltage should be installed. 

No matter whether 250, 275 or 550 volts is used, the 
conductor should be bare, uninsulated wire. Insulated 
wires in a mine are treacherous. The insulation will not 
last in à mine more than six months or a year at most. 
It deteriorates rapidly, and becomes а menace instead of 
an additional safeguard. 

A system of wiring that meets with much favour where 
conditions will permit is the three-wire system. By this 
means 550 volts can be taken from the generator or rotarv 
converter and divided in half, using two circuits of 275 
volts each. 

The three-wire system was originally introduced in order 
tlat a saving in copper might be cbtained. The system 
has become in general use for both lighting and power 
distribution. It permits of a saving of 25°, in copper in 
tLe feeder, when figured on a basis of current capacity ; 
or а saving of 62% when figured on a basis of drop of 
potential, when the neutral wire is considered as equal in 
size to one of the outside wires. 

Three-wire generators may be operated in parallel with 
each other, or in parallel with two-wire generators if 
required. By means of the three-wire system, it is possible 
to use the higher voltage; that is, 550 volts, for the 
stationary motors, such as pump motors, and 275 volts for 
the locomotives, considering the track as the neutral and 
return. : 
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ELECTRIFICATION OF SWISS RAILWAYS. 


Switzerland has shown wonderful enterprise in 
establishing electrical railways, the Federal Govern- 
ment doing everything possible to promote the 
movement short of giving direct subsidies. Having 
the goodwill of the central authorities there never 
seems to have been any difficulty in financing the 
schemes, thanks largely to two great organizations, 
the Swiss Railway Bank, now a branch of the 
Switzer Bankverein, and the Société Franco-Suisse 
pour l'Industrie Electrique of Geneva. According 
to the latest returns available, £4,160,000 are in- 
vested in these railways. All'the undertakings are 
of a hydro-electric character. A still more formid- 
able development is now contemplated. Six years 
ago the Federal Government appointed a Commission 


to study the question of electrification for the 


Government railways. The Commission consists of 
thirty-three members representing the Govern- 
ment Railways Department, electrical engineers, 
the electrical industry, railway companies, and 
financial interests. The Commission has been 
working by means of four sub-commissions, each 
such sub-commission having salaried expert 
associate-members. The first sub-commission's 
duty has been to study the general conditions : (1) 
length of lines, depots, gradients, permanent way, 
rolling stock ; (2) administration : length of trains, 
time table, weight and character of rolling stock ; 

(3) H.P. required to operate the Federal railways. 
The second sub-commission has been making a 
comparative study of different systems of electrifi- 
cation, both from the technical and financial sides, 
and with a view:to arrive at a decision have visited 
many countries in "Europe and have also been to 
the United States. The third has been engaged with 
the hydraulic question, ascertaining the total 


| amount of water power still available in Switzerland, 
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its distribution, economical exploitation, and the 
cost of generating electricity to the total H.P. 
required as determined by the first sub-commission. 
The fourth is practically the plenary body, its duty 
being to study the reports of the other sub-commis- 


CORRESPONDENCE. 


'" One man’s word is no man's word, 
Justice needs that both be heard." 


TO CORRESPONDENTS. 


sions and then elaborate complete schemes, showing | дуу communications intended for the Editor should be addressed 


applicability of electric traction, economic advan- 
tages and cost. 

Practically the work is complete for the finishing 
touches to the final report, which is expected to 
be ready shortly. Meanwhile, Monsieur Wyssling, 
the general secretary of the Commission, has given 
publicity to certain facts and figures which are of 
great interest. He estimated that as regards 
electricity, 1,200,000 H.P. hours will be required, 
the turbines will have to generate 3,000,000 H.P 
hours, or I25,000 H.P. per 24 hours (although only 
100,000 H.P. will be required in the slack season 
of winter). The water power still available largely 
surpasses this requirement of 125,000 per day, but 
its distribution presents considerable difficulties, 
for it is doubtful that the whole of it can be utilised 
economically. Two lines of research have, therefore, 
been undertaken : (1) on the one hand to see how 
far the power demanded can be reduced while 
maintaining efficiency and sufficient elasticity for 
future growth ; (2) on the other, to see whether, 
bv choosing chicfly high falls these will not suffice 
with the aid of accumulators. This seems to be the 
best solution, because it must be remembered that 
while the general average of power required is put 
at 125,000 H.P., and the winter average at 100,000 
H.P., it is calculated that the maximum to be pro- 
vided for is five times the minimum, or 500,000 
H.P., and it is for such a power that the generat- 
ing stations, lines and distribution, etc., have 
been planned. Whether economies could not be 
effected by co-operation, if not amalgamation, of 
the non-state lines, does not seem to have been 
considered so far. It appears that the system likely 
to be adopted is the single phase with low periodicity, 
at least for the main lines, though for the branch 
lines with steep gradients poliphase continuous 
current may be used. It is interesting to state that 
the Federal Railway Department has recently 
issued a rule that the periodicity of single-phase 
current for railways is to be 15, though where the 
power is taken from stations generating at between 
40 and 50, some latitude is allowed, the minimum 
being 13:13 periods and the maximum 16:6. Doubt 
is still expressed concerning the equipment of 
generating stations, both as regards the hydraulic 
and the electrical plant. There has, indeed, been a 
rumour that some, at least, of the generating 
stations may not be hydraulic after all. But this 
scems extremely unlikely, for the water power is 
there abundantly and only requires skill in economi- 
cal manipulation. The great charm of electrifica- 
tion to the Swiss is that it would free them from 
the necessity of expending large sums abroad for 
coal. The final report of the Commission will be 
awaited with interest, as this scheme for the 
electrification of a whole national system of 
railways is one of international, indeed, world- 
wide importance, owing to the lessons it may 
afford the scientific student and the practical 
engineer. 


** THE EDITOR, 149, Fleet Street, London, E. C. Anonymous 
communications will not be noticed, Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


LIGHTNING CONDUCTORS. 


"ir, —When the Lightning Research Committee published 
its report in 1905, the Secretary sent me a copy, which I 
may regard as official, and I have since purchased copies 
to ascertain whether anv amendments had been made 
later. I can assure A. W. P." that I have read these very 
carefully, and 1t 15 very obvious that he has not, for the 
* rules " ате not numbered, there is no“ se Fig. 6” after 
the tenth or any other rule, nor are there anv illustrations : 
and the verv definite pronouncement as to ` the old method 
which is condemned "—to which he attaches such import- 
ance—does not appear in the Report. 

It 1s also obvious that he has been reading m Mr. 
Killingworth Hedges’ book, Modern Lightning Condue— 
tors,” which purports to be the Committee’s Report, but 
contains, over the signatures of the members, added 
matter that is not in the official report! It is to a portion 
of this added matter that“ A. W. P." refers! It would 
be of interest to know how Mr. Hedges came to publish 
these additions without an explanatory note to justify 
their inclusion. 

The fact that“ A. W. P." has evidently been led to 
place a wrong construction on the effect of bends suggests 
the possibility that other electricians who hold similar 
views owe them, directly or indirectly, to the same source : 
and, if so, this explains what had been a rather puzzling 
feature to me. I am, therefore, glad that his letter has 
enabled me to draw attention to what appears to be a 
grave matter. The inaceuracies of the original Report are 
serious enough, but if we are to be favoured with other 
versions liable to still further disturb the public mind, 
scientific knowledge on this subject, already far from as 
clear generally as it should be, is not likely to be 
advanced. 

I did not think that anvone now regarded the Report 
of the Lightning Research Committee as highly authorita- 
tive; but as vou gave me a considerable space in vour 
columns in Mav and June, 1905, for comments on the 
subject, I feel I have no right to ask vou to let me trespass 
still further. 

Yours, ete., 
ALFRED HANDS. 


"IR,-—' А. W. P." founds his remarks simply on the 
Report of the Lightning Research Committee, so it тау be 
concluded he is not acquainted with the subject, or that 
Report would not be his vade mecum. 


Hillside, Sparkhill, Birmingham. W. DALBY. 


HEAT TRANSMISSION.* 
By PROFESSOR W. E. DALBY, M.I.Mech.E., of London. 


Transmission by conduction and convection is generally held 
to be conditioned by the fact that at the boundary of the hot 
gases in the fire-box and flues there is clinging to the plates 
a thin film of gas, in which convection currents do not ap- 
parently take place and which offers a high resistance 
to the passage of the heat other than radiant heat, since 
the heat can pass across the film by conduction only. 
There is a similar film of water on the water side of the 
plate, though the resistance to the passage of heat through 
it is considerably smaller. 

Starting from a point in the interior of the mass of gas 
in the fire-box, the path of the heat flow to a point m the 


* Abstract of paper read beforethe Institution of Mechanical Engineers. 


THE ELECTRICAL ENGINEER, OCTOBER 22, 


interior of the mass of water mav be considered as made 
up of the following parts :— 

1. The gaseous part of the path from the starting point 
to the gas film elinging to the plates. 

2. The gas film itself. 

3. The surface of contact between the plate and the gas. 

1. The part of the path through the metallic plate. 

5. The surface of contact. between the plate and. the 
water. 

6. The water filin. 

7. The water from the film to the point in the mass of 

water. 
If the plate be dirtv, there must be added a laver of sooty 
deposit on the gas side and a laver of scale on the water 
side, on which there may be in some cases a deposit. of oily 
matter. The method of transmission along this path 
differs in the different elements. Thus, starting from the 
assumed point in the mass of hot gas, the heat is carried 
to the boundary by a movement of the hot particles of 
the gas, caused partly by convection currents and partly 
by currents caused by the draught. Conduction plavs a 
negligible part in transferring the heat along this element 
of the path. Transference across the bounding gas film, 
through the metal of the heating surface and across the 
water film, takes place by conduction, after which the heat 
is carried to the interior of the water mass mainly bv con- 
vection. 

So far as transmission is concerned, the part of the path 
which requires special consideration is the metallic plate 
with its film coatings. Transmission of heat along this path 
may be likened to a flow of electricity. through a circuit 
made up of the elements of different resistances. The 
potentia] difference, which causes the current to flow along 
against the resistance of the elements of an electric circuit 
may be compared. to the differences of temperature along 
the elements of a heat circuit. Just as it requires a large 
potential difference to force a current of electricity through 
a small element of circuit of high resistance, so it requires 
a large temperature difference to force heat to flow along 
a small element of path offering a great resistance. Differ- 
ence of temperature may be regarded also as a “ tempera- 
ture head," by analogy with the flow of water ; with known 
data the temperature head could be plotted in a diagram. 

It must be confessed that notwithstanding the large 
number of researches and papers bearing on the subject 
of heat transmission there is a general absence of complete 
data regarding the actual phenomena occurring in a steam- 
boiler when working under the ordinary conditions of 
practice. No data exists, for instance, which gives the tem- 
perature gradients at different parts of a boiler flue with 
accuracy: isolated experiments furnish incomplete data 
from which the gradient тау be roughly imagined, but 
researches and papers alike have had very little influence 
in modifying the general design of steam-boilers. The 
Cornish boiler is still of the same design as it was a century 
ago. The Lancashire boiler has been scarcely modified 
in any essential particular. The locomotive boiler of to-day 
isa magnified type of the Rocket boiler. The most import- 
ant development. of recent. vears has been in the gradual 
introduction and perfecting of the water-tube type, but 
even in this modern product the essential features of the 
old types persist. This general absence of complete data 
is in no way due to the lack of endeavour or to the dearth 
of able and distinguished men in this field of research, 
but rather to the inherent difficulties of the problem and 
to the enormous cost of carrving out complete experi- 
ments upon a large boiler under ordinary working condi- 
tions. Many valuable experiments on boilers have been 
made of the kind which have been made classical in the 
published researches and experiments of Kennedy and 
Donkin, but these experiments are incomplete in the sense 
that the temperature distribution in the apparatus was 
not one of the objects of the experiments. We ean all 
appreciate the formidable difficulties which surround this 
kind of investigation, when we think of the enormous 
rate at which hot gases give up their heat. As an example, 
in 1884 some experiments were made on the Orleans 
Railway [Abstract 352] with a locomotive boiler. The 
temperature in the fire-box was 2,912" F., and in the smoke- 
box 752" F., corresponding to a drop of temperature of 
2,160° F. along a tube length of 16-4 feet. The velocity 
of the gases was 164 feet per second, so that the gases 
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traversed the tubes in 45, of а second, and the heating 
surface therefore was sufliciently efficient. to cause. this 
large drop of temperature, namely, 2,160? in 41; second. 
The costly nature of the experiments may be gathered 
from a recently published set made by the Steam En- 
gineering Division of the Technological Branch of the 
United States Geological Survey, an abstract of which 
is given in the Journal of the Western Society of Engineers, 
U.S.A., vol. 12, pp. 285 and 661, 1907. These experiments 
cost 100,000 dollars, and cover a large^part of the field 
of research in connection with this subject. Some of them 
were made on small multitubular boilers, heated electric- 
ally. It may be desirable to give here a brief account of 
the experiments. Stefan's law was used to calculate the 
proportion of heat transmitted by radiation, and the 
transmission by conduction and convection was assumed 
to vary as the difference of temperature. Groups of from 
15 to 30 tests were made under constant conditions, the 
groups forming a series in which the conditions of working 
were varied for each group. The effect of varving the 
initial temperature and the flue dimensions was studied 
together with the relation between the velocity of the air 
passing over the heating surface and the rate of heat trans- 
mission. The results show— 

(1) That the heat absorbed by the boiler varies almost 

directly as the calculated velocity of the air. 

(2) That the rate of heat absorption does not rise as 

fast as the initial temperature. 

The curves given show that as the velocity of the air 
increases the true boiler efficiency of the boiler drops at 
first very rapidly, but after a certain velocity is reached 
it becomes nearly constant with a low initial temperature, 
and varies little with a higher initial temperature. The 
velocity at which for any initial temperature the true 
boiler efficiency curve becomes nearly horizontal is called 
the critical velceitv, and the critical velocity varies with 
the initial temperature. These experiments are well worth 
careful study. 

The most complete set of experiments made on a toco- 
motive boiler is that recently conducted by Professor 
Goss, and published by the Carnegie Institute of Washing- 
ton in 1907. The boiler was of the usual American type 
belonging to a 4-4-0 engine, and contained 1,322 square 
feet of heating surface. Ninety-seven individual experi- 
ments were made, divided into six groups, the boiler 
pressure being maintained constant in each group, and 
ranging from 120 to 240 pounds per square inch. In each 
group the cut-off of steam in the cylinder was varied. 
The records furnish a mine of exact information concerning 
the working of a locomotive boiler from the practical 
point of view. 

Professor Nicholson, in a Paper before the Junior 
Engineers records and discusses some experiments he has 
made in connection with a Cornish. boiler which lead. him 
to recommend radical changes in boiler design. 

In none of these recent experiments, however, has any 
attempt been made to measure directly the. temperature 
gradient. 

Considering the mass of work which has already been 
done, the century of accumulated. practical experience 
in the design, construction, and working of steam boilers, 
the numbers of able engineers who have devoted their 
attention to boiler construction and design, and the dis- 
tinguished men who to-day control and influence the 
industry, it would almost seem that present practice 
represents the survival of the fittest and that there is hardly 
a necessity for further research. But recent vears have 
been fruitful in researches in other directions, and Pro- 
fessor Callendar, bv his brilliant work m platinum ther- 
mometry, has placed at the disposal of engineers a practical 
wav of measuring temperatures unknown to early experi- 
menters. We have now a means of accurately measuring 
the temperatures at different parts of a boiler directly. 
The author ventures to suggest, therefore, that a research 
might be undertaken by the Institution in which steam 
boilers of different types working under practical condi- 
tions may be made the subject of experiments in which 
all the elements of their working are measured, together 
with temperature measurements for the purpose of estab- 
lishing the temperature gradients at different parts of the 
heating surface. Such a research would be very costly, 
but would be well worthy of the Institution, 
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In this Section of “ The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


TYPES OF TRANSFORMERS. 


In another column will be found the first of a series of 


three articles entitled Transformer Notes and Calcula- | 


tions.” Although written mainly for students, the notes 
and formule will be found of use to a far wider circle. The 
problems touched upon are those which call for solution 
in actual practice under varying circumstances. In order 
to add to the value of these Notes and Calculations,” we 
give below a few brief particulars of the leading types of 
transformers, adapted for different purposes. 


THE BRITISH WESTINGHOUSE. 


Quite & number of types of transformers huve been 
developed by the British Westinghouse Electric and 
Manufacturing Co., Ltd., London and Manchester. One 
of the accompanying illustrations shows a Westinghouse 
special heavy current Transformer for furnace work. It 
is designed for 1, 200 k. v.a. 50 periods and 5,000 volts 
primary voltage. The secondary voltage can be regulated 
between 30 and 50 volts by means of taps on the high 
tension side and the arrangement is made such that the 
full output can be obtained at all these voltages. The 
secondary current is from 40,000 to 24,000 amperes. The 
low tension winding consists of 8 coils, each of one turn, 
which are all connected in parallel with each other. At 
the average voltage (40 volts 30,000 amps.) the efficiency 
is 98.39, and the short circuit losses (1-05%) are only 
230% larger than the copper losses calculated from their 
resistance of the primary and the secondary winding. 

The above figures are for the transformers being hot. 

In actual working the eddy losses will be still smaller 
than obtained from the short circuit test as all low tension 
coils are separately connected to the terminals of the 
furnace by copper bars. The arrangement is made so that 
the reactance and the resistance ot the copper bars are 
as similar as possible. The transformer is cooled by means 
of a cooling coil in the upper part of the transformer tank 
through which water is circulated. The cooling coil inside 
the tank has only welded joints. The especially solid 
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Transformer for Furnace Work. 


Transformer for Furnace Work. 


construction of the transformer body and of the case was 
chcsen to enable the transformer to be shipped, erected 
and connected up in its own case. The transformer as 
packed in this manner had a long sea voyage and several 
re-shipments without suffering any damage. The Westing- 
house Co. have built quite a number of these transformers 
with different cooling arrangements. 

The Westinghouse oil-insulated self-cooling three-phase 
Transformers are designed to operate on circuits 
of any frequency and all voltages for sizes up to 
about 1,500 k.v.a. or voltages up to 7,000; they are 
made in numerous standard sizes ranging from 5 to 100 
k.v.a. of the type shown below. | 


NEGET. 


Oil-insulated Self-cooling Three-phase Transformer. 


Oilunsulated Self-cooling Three-phase Transformer, 


HALF MAIN VOLTAGE 
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The transformer is of the core type and is entirely 


immersed in oil. The containing tank, which is fitted 
‚ with a drain plug, consists of a corrugated sheet-iron case 
supported by a cast-iron base and surmounted by a cast- 
iron top. The corrugations provide a very effective cooling 
surface, and the combination of the cast-iron mountings 
and sheet-iron body results in construction of great strength 
and lightness. 


BRUSH ELECTRICAL ENGINEERING CO. 


A very high grade of core transformer is being made 
by the Brush Electrical Engineering Co. The Brush tans- 
former is manufactured in both single and three-phase 
types. The primary and secondary coils are each wound 
independently on formers. The high tension winding 1s 
divided into several coils to keep down the voltage between 
layers and reduce risk of breakdown. Each coil is separately 
taped up with oiled linen. The insulation between primary 
and secondary, and between secondary and iron consists 
of tubes of special material. This method of winding 
and insulating is calculated to result in a much 
space factor than in the older types, but it is really most 
practical and economical. Over the iron core is slipped 
a tube of insulation on which the secondary coil is wound. 
Then over the secondary coil is slipped another tube 
of insulation, and over this are slipped the various primary 
cous, which are then connected up in series. 


BIRCH BROS. 

The Birch Transformer merits attention as one of the 
best and lowest priced on the market. Scientifically de- 
signed and of high-class workmanship, it is of the core type, 
air cooled, with protected terminals, and has a guaranteed 
efficiency. 


|t is simple, strong, 
economical, reliable, per- 
fectly insulated, and 


absolutely silent. The 
dimensions of the Birch 
Transformer are moderate 
and the apparatus is of 
long life. 

It has protected ter- 
minals, low hysterisis 
losses, low eopper losses, 


low eddy current 


r 


losses, 


lower 
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Connections for Single Circuit Birch Trausformer without cover. 
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and  non-mductive 
loads. Messrs. Birch 


Bros. (3, Brunswick- 
place, A Leeds), make 
transformers in water- 
tight and other cases 
for working in con- 
junction with arc 
lamps for street 
lighting and other 
purposes. 


DISTRIBUTION | BOARD 


HALF MAIN VOLTAGE 


Co inections lor Two Circuit Balancer Birch Transformer, cover removed. 


THE BRITISH ELECTRIC TRANSFORMER CO., LTD. -- 


The Berry Transformers manufactured by the British 
Electric Transformer Co., Ltd., continues to be in high 
favour. The firm specialize in transformers and their 
shops at Haves are among the most up-to-date in exis- 
tence. The Berrv Transformer embodies the improvements 
suggested bv long experience of its manufacture at 
home and abroad. Easily adapted to meet any special 


The '00-h.p. Berry Transformer Single-phase Tron-clad. 


requirement, it 18 offered at u comparatively low cost; it 
is simple and strong and secures a safe supply. 

The seetor-shaped bundles of iron-plate forming the 
core are held apart by wedge-shaped spacing blocks placed 
Steel bands or wires 
passing completely round the 
transformers, Immediately over the 
blocks, hold all together 
in an arch-like construction that 
is perfectly rigid. This " iron- 
clad” arrangement gives complete 


bet ween neighbouring sections. 


spacing 


short magnetic circuit, small magnetic leakage, and protection against mechanical drainage. The plant is built 


small magnetising current, combined with high per- 
meability of core, good voltage regulation, on inductive 


bv highly skilled workmen, and only time-tested material 
is used, 


2 
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The Berry Transformer is actually a radiator— vertical 
ventilating ducts are uniformly disposed through the 
copper and sub-divided iron circuits, so that the cooling area 
is enormous. Whether the transformers are used with air- 
cooling or oil these ventilating channels are of the utmost 
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Vertical Section of Berry Transformer. 


value in permitting the maximum duty to be obtained 
from each pound of active material. It has the advantage 
of being able to work at high temperatures in emergency, 
and moreover is valuable "alive" and intrinsically 
valuable“ even after vears of use. 


LAHMEYER ELECTRICAL CO. 


The Lahmeyer Electrical Co., Ltd., also make a special 
feature of transformers. The firm have a world-wide 
reputation for single and three-phase transformers for all 
voltages and capacities. These transformers are either 
cooled naturally by ventilation, or artificially by oil or oil 
and water. They are of the core type, a type in which the 
iron, for the most part, is enveloped in the surrounding 
winding. The single-phase ventilated transformers have 
two and the three-phase transformers three vertical cores. 
The cores are built up of exceedingly thin metal stampings 
coated with paper. | 

These stampings are of such dimensions as to reduce the 
production of eddy currents in their mass to a minimum. 
The parts of the transformer holding the stampings 
together and their insulation are so arranged as to avoid 
additional loss. The cores are yoked at both ends, top and 
bottom, thus forming a closed circuit. Each core is provided 
with primary and secondary windings lying concentrically 
one above the other. The single and three-phase transfor- 
mers are constructed normally for one secondary voltage 
only, but alternating current transformers can be built 
with secondary windings connected with terminals so 


arranged that the windings may be placed in parallel or 
in series with one another, whereby the transformer may 
be used for two secondary voltages. The oil immersed 
and the oil-cooled transformers are also of the core-type 
construction. The great advantage of the oil-immersed 
transformer is its capability of dealing with overloads. 
Another important point is that the oil-immersed windings 
of the transformer are protected from the oxidizing effect 
of the air and that their insulation therefore cannot become 
brittle. High efficiency, small “ iron loss," small drop in 
potential, are outstanding features of the Lahmeyer 
transformers. 


ELECTRICITY FROM REFUSE. 


The work of installing a new destructor in connection 
with the electric light station at Melbourne, Australia, 
has now been completed. The contractors for the work 
were the Horsfall Destructor Co., the amount of their tender 
£17,000. The building adjoins the electric light station, 
at the corner of Spencer and Lonsdale-streets. It is a 
substantial brick structure, the main bay being 134 ft. 
long by 37 ft. wide and 45 ft. high; whilst the boiler 
house is 84 ft. long by 20 feet wide and 23 ft. high. In 
describing the installation, the Australian Mining and En- 
gineering Review says the destructor consists of six large cells 
and combustion chambers, with three water tube boilers, 
arranged so that each pair of cells with its boilers can be 
worked independently. This arrangement of independent 
" units" permits of a section of the plant being shut 
down for repairs or cleaning without interfering with the 
working of any other unit. By firing the two cells of each 
unit alternately, a steady steam pressure is maintained in 
the boiler, while the combustion chamber is also kept at 
a sufficiently high temperature to thoroughly cremate 
the noxious gases which escape from the newly-charged 
refuse. Although six cells have been installed, it is thought 
that four cells will be ample to do all the work at present. 
required, but the third pair will serve as a stand-by, and 
also allow for the expansion of the city. 

The furnace grates, which slope from back to front, 
have each an area of 25 sq. ft., and are constructed to 
efficiently burn 135 cub. ft. of refuse at one charge. The 
grate bars are perforated with a large number of small 
holes, and a high pressure blast is forced through these 
by means of electrically-driven fans. It is generally recog- 
nised that, to ensure a complete combustion of colonial 
refuse in destructor furnaces, an air-blast system is the 
best, but hitherto the blast has been delivered at com- 
paratively low pressure. The grates and fans are constructed 
for а specially high pressure, and are fully expected to 
show a distinct gain in efficiency over the older system. 
The Sirocco fans, of which there are three, are coupled 
direct to British Thomson-Houston variable speed motors 
of the totally enclosed type. The starting and regulating 
switches are fixed conveniently near the fans, and imme- 
diately under control of the workmen. The refuse is 
delivered to the furnaces without handling of any 
kind, and, while effecting a saving in the cost of 
labour, ensures a degree of cleanliness which is truly 
remarkable, having regard to the nature of the material 
dealt with. For the treatment of the residual clinker, an 
electrically-driven crushing and screening plant has been 
installed in close proximity to the destructor house, and 
is so arranged that the various grades of clinker can be 
delivered into carts instantly and without any handling. 


CATALOGUES AND LISTS. 
From the General Electric Co., Ltd., comes their latest list, 
describing and illustrating shop lighting fittings, including 
lanterns, reflectors and advertising signs. 


OBITUARY. 
MR. P. A. JONES. 


The death took place at Perth of Mr. P. A. Jones, Super- 
intendent and Acting Manager of the Perth Electric Tramways 
Co., and inventor of the water jet for cleaning tram rails. 
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CONTRACTS. 


СА OF LONDON. 


The LONDON COUNTY COUNCIL invites tenders for an 
installation of electric lighting at the Buxton Street Elementary 
School, Whitechapel, now in course of erection. 

Full particulars, and also information as to the conditions to 
be observed by tenderers, will be given in the London County 
Council Gazette of October 25th, 1909. The Gazette, which is 
published weekly. contains particulars of all the tenders invited 
by the Council, and can be obtained from Messrs. P. S. King 
& Sons, 2 and 4, Great Smith.street, Westminster, S. W., price 
Id., post free 144. an issue, or for the whole year a prepaid 
subscription of 6s. 6d. 

Tenders must be upon the official forms, to be obtained from 
the Chief Engineer of the Council, Mr. Maurice Fitzmaurice, 
C.M.G., at the County Hall, Spring Gardens, S.W., on and after 
October 25th, upon payment to the Cashier of the Council of the 
sum of £1 for the specification, etc. This deposit fee will only be 
returned if a bona fide tender is submitted. No tender reccived 
after 11 a.m. on NOVEMBER 3rd, 1909, will be considered. 

The Council does not bind itself to accept the lowest or any 
tender, and it will not accept the tender of any person or firm 
who shall on any previous occasion have withdrawn a tender 
after the same had been opened, unless the reasons for the 
withdrawal were satisfactory to the Council. 

G. L. GOMME, 
Clerk of the London County Council, 

County Hall, Spring Gardens, S.W. 

October 19th, 1909. 


(OPEN OF SOUTHAMPTON. 


— —— 


NEW OFFICES, ST. JAMES' STREET, 
WINCHESTER. 


To Electrical Engineers. 


PERSONS desirous of Tendering for the INSTALLATION 
of ELECTRIC LIGHT at the above Building may, on 
deposit of £2 2s. see Plans, Specification, and General 
Conditions of Contract, and obtain all other information at 
the Office of Mr. W. J. Taylor, County Surveyor, The Castle, 
Winchester, on and after Monday, the 18th October, 1909, 
between the hours of nine a.m. and 5 p.m. (Saturdays 
nine a.m. and one p.m.). 


No information will be sent by post. 
A copy of the plans will be handed to Contractors. 


All deposits must be by cheque, made payable to Hants 
County CouxciL and crossed BANK OF ENGLAND. 


Tenders, on forms to be obtained from the County Surveyor, 
are to be endorsed New Offices, Electric Wiring," and de- 
livered to me not later than ten a.m. on Monday, the 25th 
October, 1909. 


The County Council do not bind themselves to accept the 
lowest or any Tender. 
H. BARBER, 
Clerk of the County Council. 
The Castle, Winchester. 
14th October, 1909 
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INSTALLATION WANTED. 
By a Large Firm in Yorkshire, 
QUOTATIONS FOR THE INSTALLATION OF 
ELECTRICAL DRIVING 
all through their Works. 


Anyone applying for this work must be prepared to quote for 
the Plant on loan for a five or seven years’ lease, with a penalty 
for stoppage. 


Apply, Box 41a, c/o. THE ELECTRICAL ENGINEER, 149, Fleet- 
street, E.C. 


P PATENTS. 


[НЕ PROPRIETOR OF LETTERS PATENT No. 27.449. 

of 1904, relating to Method and Apparatus for Electro- 
static Separation,” desires to dispose of the Patent or to grant 
licences to interested parties on reasonable terms, with a view 
to the adequate working of the Patent in this country. En- 
quiries to be addressed to—CRUIKSHANK & FAIRWEATHER 
LTD., International Patent Agency, 65-66, Chancery-lane, 
London, W.C. 


TAR PROPRIETOR of the PATENT No. 21,181, of 1905, for 
"Improvements relating to Electrical Measuring Instru- 


ments," is desirous of entering into arrangements by way of 


licence, and otherwise, on reasonable terms for the purpose of 
exploiting the same, and ensuring its full development and 
practical working in this country. 


All communications should be addressed in the first instance 

to :— ' 
HASELTINE, LAKE & CO., 

Chartered Patent Agents and Consulting Engineers, 


7 and 8, Southampt n-buildings, 


< 


Chancery-lane, 
LONDON, W.C. 


[NVENTIONS: CAPITAL REQUIRED. 


М.Іхвт.Е.Е. REQUIRES FINANCIAL ASSISTANCE TO 
START MANUFACTURE OF ENTIRELY NOVEL LINE 
OF SMALL MOTORS; to be made in large quantities like 
cycle parts. Difficulty of winding for 220 and 400 volts overcome. 
Can be placed on market at about half present prices. New types 
of small starters. Resistance units and Magnetos can also be 
made. A financial man with some technical training preferred. 
Apply to ‘‘Gamma Ruo,” c/o THE ELECTRICAL ENGINEER 
Offices, 149, Fleet Street, London, E.C. 


HE PROPRIETOR of the PATENT No., 29363 of 1904, for 

* Improvements in and relating to Electrical Measuring 

Instru ments,” is desirous of entering into arrangements by way of 

license, and otherwise, on reasonable terms for the purpose of 

exploiting the same, and ensuring its full development and 
practical working in this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting Engineers, 7 and 8, Southampton-buildings, Chancery- 
lane, London, W. C. 


J. Q. WHITE & Oo., Ld., Electrical Engineers & Contractors 
9, Cloak Lane, Queen Street, Е.С. 


See advertisement on front cover last and next week. 
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ONTRCOLÜFaR 


Adams Mfg. Co., Ltd., London & Bedford. 


ELECTRICAL TRADES EMPLOYMENT REGISTER 


Advertisements under this heading: Twenty-four words, 1s. per insertion; three insertions 2s. 6d. 


APPOINTMENTS VACANT. 


WANTED for High Tension Electric Plant, at large mine South Europe. Healthy climate, one Central station attendant, and 
one assistant to look after outside plant, motors, etc.Age 25 to 35, single preferred. Address, stating full particulars of past 
experience and salary expected to C. P. P., c/o Streets, 30, Cornhill, Е.С. 


LAMP Exhauster Wanted; good berth for suitable тап. — Box No. I, c/o THE ELECTRICAL ENGINEER, 149, Fleet.street, E.C. 


EMPLOYMENT WANTED. 


ELECTRICIAN.—Speciality—Armature Winding.— Box O, c/o THE ELECTRICAL ENGINEER, 149, Fleet Street, Е.С. 


CONSTRUCTIONAL FOREMAN. Telegraph and Telephone fittiugs in a'l its branches. Home or Abroad. — Вох P, c/o THE 
ELECTRICAL ENGINEER, 149, Fleet Street, E.C. 


SWITCHBOARD Attendant, junior; five years with City of London and L. C. C. Generating Station. Box A, c/o THE ELECTRICAL 
ENGINEER, 149, Fleet.street, E.C. 


ELECTRICIAN.— Home or abroad; experience on State Railways in India.—Box B, c/o THE ELECTRICAL ENGINEER, 149, Fleet- 
street, E.C. 


SALESMAN or Traveller.— Advertiser, experienced in Electrical, Mechanical, Power-house and Sub-Station work, desires post in 
any capacity.— Box C, c/o THE ELECTRICAL ENGINEER, 149, Fleet.street, E.C. 


FOREMAN.—Experienced in charge of Bitumen Department; own mixings; refs.—Box D, c/o THE ELECTRICAL ENGINEER. 


FITTER.—(Englishman), age 27 ; experienced 1n repair and construction of Dynamo and Motor parts, Power-board work, Resistances 
Electric Light 1 and Railway work. Can speak Spanish and French fluently.— Box E, c/o THE ELECTRICAL ENGINEER, 
149, Fleet-street, E.C. 


POWER Station Assistant, or Electrician on private estate ; experienced in Water Turbine Installation, Gas, Oil and Petrol Engines, 
and test-room in instrument-makers’ factory.— Box F, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


SWITCHGEAR Draughtsman, age 23; thoroughly accustomed to designing Switches, Fuses, Circuit-heaters, etc.—Box G, c/o 
THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ELECTRICAL Engineer.—Fully qualified Engineer, practical experience in all Electrical work; Marine experience as Chief 
Electrical Engineer. Board of Trade certificate.— Address, Вох Н, THE ELECTRICAL ENGINEER, 149, Fleet.street, Е.С. 


ELECTRICAL and Mechanical Engineer, Bachelor Science ; extensive experience Cable Testing, desires post in Consulting Engineers’ 
office or workshop.— Вох I., c/o THz ELECTRICAL ENGINEER, 149, Fleet-street, Е.С. 


CLERK of Costs and Estimates; experience with B.W., G.E.C., and B.T.H. Coys.; age 37; salary, £2 weekly.—Box J.,c/o THE 
ELECTRICAL ENGINEER, 149, Fleet- street. 


TESTING Room Assistant, well up in high-tension work for X-Rays and Wireless Telegraphy.— Box K., c/o THE ELECTRICAL 
ENGINEER, 147, Fleet-street, E.C. 


COIL and Battery Maker or Wireman; 10 years in last sit.— Box L., c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ENGINE Driver, 20 years’ experience with steam engines, boilers, dynamos, and pumping plant; can do repairs.—Box M., c/o 
THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ENGINEER or Electrician; experienced in ship lighting and wiring; has had entire charge of Union Castle Line vessels, — 
Box N., c/o THE ELEcTRICAL ENGINEER, 149, Fleet.street, E.C. 


PLANT WANTED AND FOR SALE. LATINUM UTENSILS, SCRAP, LAMP TOPS.-— Best 


prices given by DERBY AND Co., LTD., 44, Clerkenwell 


Advertisements under this heading : Road, London, E.C. N.B.—Platinum Sold. 


Twenty-four words, 1s. per insertion ; three insertions for W C. Motors « 50, any voltage, } to 3 h. p. 
2s. 6d. ; or each additional line of eight words. 4d. Also Electric Air Compressor for A. C. State full partic- 
HAE ulars and cash price.—Box Q, Тнк ELECTRICAL ENGINEER, 

ANTED TO PURCHASE, 5 or 6 h.p. Motor, single phase, etc., 149, Fleet-street, E.C. 


(for alternating current), good second hand.—TURNER, 
117, Putney Bridge Road, S.W. 


AS ENGINE, Crossley, 9 B.H.P. and compound dynamo 

carbon brushes, 220 a, 15 amps, sliding rails and belt, £30. 

Stockport Gas Engine, about 25 B.H.P , equals new, all fittings, 
£24.—28, Haslescott Road, Nunhead, London, S.E. 


\ \ ТГ ANTED, METALS, RUBBER, LAMP TOPS, MERCURY 


PLATINUM, FALSE TEETH, etc.—WasTE AGENCY, 
2, Jackson Road, Holloway. 


MISCELLANEOUS. 


EN OUT OF EMPLOYMENT in all branches of the 
Electrical Trade should write to Box No. 20, c/o Tue 
ELECTRICAL ENGINEER, 149, Fleet Street, London, E.C. 


GENTS Wanted, Private Christmas Cards; books free; large 
profits. —CuiPCHASE, Cardex,“ Darlington. 


p: — 


TASMANIAN HYDRO-ELECTRIC SCHEME. 


The hydro-electric plant of the Pioneer Tasmanian 
Mining Co., Bradshaw’s Creek (Tasmania), has recently 
been completed and is working very satisfactorily. The 
total cost of the installation was £38,080, savs the Aus- 
tralian Mining Standard, 

The dam from which the power is obtained is 623ft. 
long, 51 ft. deep to bve-wash level, and 54 ft. deep over all, 
its capacity being 426,000,000 vallons. The dam is founded 
partly on solid rock and hardpan, and constructed of ` loose 
rock in pieces up to five tons in weight dumped in place. 
The up-stream slope is l to 1, and down-stream slope 
14 to 1. the former being hand laid and well packed with 
spalls for a distance of 12 ft. in, and faced with rubble 
concrete, 2ft. 6 in. thick at the bottom, tapering to 6 in. at 
the top which is 11 ft. wide. This conerete facing is carried 
down in a deep trench across the front of the dam, and 
acts as a cut-off wall. The down-stream slope is left rough. 
The bve-wash, 178 ft. in length and lined with 3in. of con- 
crete, is situated in the embankment, which at this point. is 
founded on solid rock. Water is drawn off in a concrete 
culvert 30 in. in diameter through the base of the dam, 
and in the up-stream end of the culvert is built a wrought 
iron pipe with a heavy flange, to which is attached the 
sluice gate, operated by gearing from a tower built of cast 
Iron piping in the dam, and reached by a foot-walk. From 
the dam the water is brought through a race 13 miles to 
the pressure box at the head of penstock, which is of wrought 
iron 36 in. in diameter, and 1,200 ft. long, from the end of 
which it issues to the turbine nozzles under a pressure 
of 189 Ib. per sq. in. 


The generating plaut consists of three units, one being 
a spare, comprising Voith impulse. turbines (with. two 
nozzles) direct coupled to A. E. G. generators of 325 kw. 
runuing at 500 revolutions per minute. The system used 
is three-phase, and current is generated at 6.500 volts, 
at which pressure it is transmitted to the motors, no trans- 
formers being used except those for the instruments and 
lighting. From the turbines the water passes through a 
measuring weir to the race three miles long, which delivers 
it to the main nozzle column at an elevation of 250 ft. 
above the mine. After transmitting the current a distance 
of four miles to the mine the line branches in two, and each 
branch encircles the workings to a point opposite the 
barges, where it terminates in the lightning arrestor gear 
(mounted on poles) and mast switch. From the latter 
an armoured cable 110 vds. long, laid on the surface of 
the ground, carries the current to the motors on the barges. 
The switchboards are of the carriage type and constructed 
of steel, all the instruments being mounted on travelling 
carriages forming the inside of each panel, which can be 
withdrawn on to a small truck for inspection, thus ob- 
viating the necessity for attendants to go behind the board. 
Variation in speed of the motors driving the gravel pumps 
is obtained by a liquid controller which gives a speed 
variation of 15 per cent. For greater variations in speed, 
split rope pullevs of dfflerent diameters are provided for 
the motors. Power station and barges are equipped with 
all necessary instruments and safety devices, and an 
automatic voltage regulator at the former keeps the voltage 
constant at the mine independent of variations of load. 
The lighting at the mine is controlled from each electric 
barge, while on No. 1 steam barge a changeover switch 
enables all lighting circuits, in the event of a break- 
down at the power station, to be driven off the dynamo, 
which is kept as a standby on that barge. Provision is 
also made by an arrangement of the head-races, that a 
breakdown of the new head race carrying the power water 
will not interfere with the working of the steam plants. 
The completion of the hydro-electric plant necessitated 
a re-arrangement of the barges under which the old No.l 
steam plant has been dismantled, the barge cut in half, 
and converted into two electric. barges, each of which 
is more powerful than the steam plant replaced, though 
only about one-quarter of its weight. These two electric 
barges are now working m conjunction, No. 2 lifting the 
lower bench ground to the sluicing level of No. 1 electric, 
which in turn pumps to the tail race on the surfaces. 
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ELECTRICAL ENERGY IN FACTORIES.* 
By MR. H. O. WRAITH, M.I.E.E. 


Discussing the 1909 Home Office regulations for the 
generation, distribution, and use of electrical energy in 
factories-— which: use has beer certified, in pursuance of 
Section 79 of the Factory and Workshop Act, 1901, to be 
" dangerous," the author said that the number of accidents 
from the use of electricitv apparatus was small as com- 
pared with those on the engine and boiler plant. This 
spoke very well, indeed, for the safety of electrical power 
transmission, as well as for the soundness of the apparatus 
used. [t seemed, if one might judge from these statisties, 
that the use of electricity in factories was not so dangerous 
as many other kinds of machinery, though if badly de- 
signed and carelessly looked after there was no doubt that 
an electrical installation was a source of great danger: 
and, in view of this, an attempt had been made in the 
new regulations not to hamper the user of electric energy, 
at the same time giving the Home Office a handle for 
insisting that his electrical installation should be a safe 
and properly conducted one. At this early stage, before 
the effect of the regulations had had time to show itself, 
and before the weak or contentious points had actually 
arisen in practice, it was verv hard to know exactly how 
to deal with a number of them, or what their exact 
meaning might turn out to be. One point which was 
noticeable in connection with them was that they were 
crammed full of such qualifying phrases as " where neces- 
sary to prevent danger," “ so far as reasonably practicable.” 
This, while it made the regulation less rigid, at the same 
time might be a very great evil. Who was going to decide 
whether any proposed or existing apparatus was neces- 
sary to prevent danger,” or was“ reasonably practicable ” Y 
As they were at present, certainly the Home Oſtice, with 
all due respect to them, were not competent to do so all 
over the country at once. It was not the properly equipped 
installations, with up-to-date apparatus and competent 
men, that would be affected bv the regulations: 1t was to 
the hole-and-corner places, which were not properly in- 
stalled or looked. after, that thev would make a difference, 
and rightly so. The author did not think they would find 
any properly installed and; conducted installation in the 
country which did not conform, if not in the letter, whollv 
in purpose, to the regulations, and he had no doubt that 
as time went on they would be placed in the hands of 
properly qualified electrical engineers to administer, who 
would be sufficiently acquainted with the installation and 
use of electric power to recognise what conformed to safe 
and good practice and what did not. As far as he could 
find out, among the crowds of public authorities, private 
ventures, and manufacturers that were represented at the 
inquiries held when drawing up these regulations, no single 
representative of the working or artisan classes was present. 
One of the chief objects of the regulations was to ensure 
reasonable safetv for men working on electrical installa- 
tions, and he thought they guarded against every con- 
ceivable danger that might arise to the men working on 
electrical installations. It spoke volumes for the honesty 
of purpose and open-mindedness of the controllers of 
electric power and manufacturing works in this country 
that in no case during the inquiries was any attempt made 
to sacrifice safety of men to cheapness, but, on the con- 
trarv, every attempt was made to draw up the regulations 
so that the safety of workmen was the first consideration. 


CONCESSION FOR ELECTRICAL SHIPMENTS. 


We hear that the National Electrical Manufacturers’ 
Assceiation has obtained a concession from the South 
African. Steam-Ship Conference regarding the freight. of 
electric light glass shades. Hitherto, these have been rated 
in the first class rate, while gas lamp shades were carried 
at the second class rate (a lower rate). The matter was 
taken up with the conference bv the Association, and the 
South African lines in the conference have agreed that in 
future common glass shades for electric lights, packed in 
cases, shall be carried at the second class rate. 


* Abstract of paper read at 


epee meeting of Session, 1909-10, ої 
Shetlield Society of Engineers au 


Metallurgists. 


ое 


The Student's Guide to Knowledge. —Chap. V. 
VOLTMETERS. 


These instruments possess the following 


ELECTROSTATIC 


o 


advantages: — 


20 to 1,500 volts. 


cut * 
ECCCUMBE 
ar ү 


800 to 25,000 volts. 


ETTA 


10 to 200,000 volts. 


LOW TENSION PATTERN. 
30 to 1,500 voits. 


87, Victoria Street, 
WESTMINSTER, S.W. 


HEENAN & 


IN 
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They absorb no energy, have no tempera- 
ture error, are unaffected by etray magnetio 
They can be used on direot or alter- 
nating ourrent oirouits and are unaffected 
bv variations in wave form or freqwonoy. 

They are made in three patterns: 

(а) Low Tension Pattern for voltages from 


(b) High Tension Pattern for voltages from 


(c) Extra High Tension pattern for volt- 
aves from 6.С00 to 200.000 volts. 
chain of instruments of the electrostatic 
type is thus provided giving a total range of 


Full Particulars in Catalogue Sheet 15. 


EVERETT, 210900098 


AND 60,170), 


FROUDE, 
MANCHESTER & WORCESTER. 


OULA TORY 


WANTED TO PURCHASE 


ELECTROSTATIC VOLTMETER 


A complete 


HIGH TENSION PATTERN. 
1.000 to 25 000 volta. 


Collindale Works, 
| HENDON, N.W. 


LTD., 


LONDON OFFICE: 
56, VICTORIA STREET, WESTMINSTER, 8.W. 


In Stone Ware and Porcelain, 
also Wall Tubes and Battery 
Jars. 

PRICE, POWELL & CO., 


The Potteries, Bristoi. 


from Electric Lighting Companies and 
Electrical Engineers. — Dynamos 


Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers 


Surpius Stocks. 
Telegraphic Address: “ Verey, Dover." 


ACCIDENTS 


The bulk being for re-use, High Cash Prices can be paid.—A. VEREYW & Co., Dover 


OF ALG HIN DS, 


Siokness, Employers? Liability, Burgiary & Fidelity Guarantee Risks 


INSURED AGAINST 


BY THE 


RAILWAY PASSENGERS ASSURANOE OO. 


Capital (fully subscribed), E , O00, 000. 
па, CORNHILI, LONDON. 


CHIEF OFFICE IN CANADA: BAY ST., TORONTO. 


*COLLINGWOOD'S" ELECTRICAL 


EQUIPMENT. 


H.M.S. 


The usually well informed on matters maritime, Western 
Morning News, says that electricity will be used on board 
the Collingwool to the fullest possible extent, one novel 
application being that of dropping lifebuoys electrically 
from the navigating bridge should a man fall overboard. 
The latest electrical appliances for controlling the firing of 
the boilers are also being fitted, and by their use the men 
attending the fires will know exactly when to replenish 
them, thus ensuring uniform intensity. of heat. Every 


Claims paid, E 5,600,000. 


A. VIAN, Secretary. 


possible operation, in fact, Including water-pumping, air- 
compressing, ventilating magazines, firing the guns and 
torpedoes, hoisting in amel out heavy boats and torpedo 
nets, coaling ship, and providing. power for the wireless 
apparatus will be performed by electric motors. 

The searchlight equipment of the Collingwood will be 
the most powerful vet installed, consisting of no less than 
20 projectors, mounted in pairs, in positions which are 
designed to give a maximum concentration of light on all 
angles, acting in co-ordination with the 4-inch guns by 
means of an efficient system of control. The rigging is 
being fitted with а new pattern Insulator, in which 
porcelain is substituted for wood. 
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B. T. H. 


of the house service type for C.C. circuits are 
superior to any other ampere hour meter now 
in use 


They have the highest possible ratio of 
torque to weight; all parts are made of metal 
and will vot warp with changes of temperature 
or excessive heat. The total losses have been 
reduced to an extremely low figure, and all parts 


are made standard and interchangeable. 
The curve of this meter approximates to 


nearly a straight line. Compounding, with its 
attendant troubles and losses, is avoided. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers. 
Head Office & Works: Rugby, England. London Office: 83, Cannon St., E.C. 


A 


FEW ; 
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roster || LIGHTING 
TRANSFORMERS ||| PLANTS 


First n no Field From 100 to 1,000 Watts. 
for the following reasons :— 

Téledlones: They are made with Steam, Gas or Petrol. 
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Sen High Efficiency. — 

Fine Regulation. 

Telegrams: Silence Guaranteed. 


'5 Fosteraco, 


eg es Stuart Turner, Ltd., 


Delivery frem Steck. 
Reascnahie Prices. Engineers, 
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* MODEL ENGINEER" EXHIBITION. 
ELECTRICAL NOVELTIES AND SPECIALITIES. 


Electrical novelties and specialities are among the leading 
features of the Model Engineer Exhibition, which opened at the 
Royal Horticultural Hall, Westminster, S.W., on the 15th inst., 
and closes to-morrow, the 23rd. Sir Hiram Maxim performed 
the opening ceremony in the presence of a large gathering. Sir 
Hiram is himself an inventor, and he was the recipient of a 
model in silver of the steam aeroplane invented and built by 
him some twenty years ago, a machine which was really the 
pioneer of the aeroplane as it exists to-day, and the first heavier- 
than-air flying machine to lift itself from the ground. The pre- 


sentation was made by Mr. Percival Marshall, editor of T'he 


Model Engineer, a founder of the Society of Model Engineers, 
by whom the Exhibition has been so admirably organised. 

Working model steam and electric railways, model engines, 
electric clocks and motor, and numerous kindred productions 
are shown in large numbers in the competitive and loan sections ; 
while the London Society of Model Engineers have a workshop 
for demonstrating how models are constructed. The model 
locomotives on view vary from 16 in. to 16 ft. in length. In the 
model-making competitions there are upwards of 200 entries, 
the models coming from various parts of the country, and 
representing the work of all classes of society. Electric gyro- 
scopic steering gear for model steamers made by an Army 
officer, model electric locomotives and tramcars, a miniature 
Wheatstone Bridge P.O. pattern (sent by a Naval lieutenant), 
an electric lamp for facilitating dental extraction, a balancer 
transformer, electric motors, and an adjustable mercury inter- 
rupter are a few of the specimens in one of the competitions. 
Then there are electrically-driven models of motor boats, torpedo 
boats, yachts, launches, and even a model torpedo boat destrover 
(electric). Miniature aeroplanes appear well to the fore, over 
fifty specimens representing the latest types of construction 
having been attracted in one competition alone. 


A notable feature of the loan section is the special exhibit 
by Dr. William Wilson, of the China Inland Mission, illustrating 
the electrical work done by his native students in the far interior 
of China; 1,500 miles from the coast. Among this collection of 
apparatus made by Chinese science students, using only native 
material, will be found an electro-magnet, an electric bell, a 
needle telegraph instrument, a Marconi wireless telegraph re- 
ceiving apparatus, a telephone receiver, and a shocking coil. 
We understand that the whole of the materials employed were 
prepared on the place, even to the cotton insulation of the 
copper wire. In the main exhibition hall one of the Model 
Engineer Society's model railway tracks has been erected, and 
several of the members' locomotives, both electric and steam, 
are shown running at intervals during the evenings. A new 
pattern heliograph, lent by Messrs. C. Hollis & Co., has attracted 
considerable attention ; and another noteworthy exhibit is a 
receiving set for wireless telegraphy sent by Mr. R. P. Howgrave- 
Graham. Three of the members of the Victoria Model Steam- 
boat Club show electric launches, which figure prominently in 
the collection of members’ work; while the Clapham Steam 
Sailing Club also exhibit some electric boats, including one of 
the paddle type. 

In the Demonstration Room the various systems of telegraphy, 
as used in the Inland and Submarine Cable Services, can be seen 
in operation. A complete long-distance installation of the 
Marconi system is shown working to a distant station some few 
miles away, the apparatus being operated by students from the 
British School of Telegraphy. A special feature is made of 
receiving in the hall messages from transmitting stations in 
various parts of the country. The Gell " typewriting telegraph, 
now being extensively used in the postal service, is to be seen 
under actual working conditions for the first time in public. 

Not only the amateur, but also the professional, engineer will 
find much of interest in the trade section. Of the 35 stands, 
a good proportion are devoted to electrical appliances, and at 
some of the stalls demonstrations may be witnessed at intervals. 

At the first stand, Messrs. Stuart Turner, Ltd., of Henley- 
on- Thames, have a very effectively arranged display of the up- 
to-date and reliable products of the Shiplake Works. Mr. 
Stuart Turner is a pioneer of high grade model engine castings, 
and the selection on view, in sizes ranging from a model engine 
of J in. bore to a double compound motor engine of 30 h.p., 
well merit inspection. Working models of several sizes of 
engines constructed by the firm add to the interest of the 
exhibition. The specialities shown by the firm also comprise 
small electric light plants from 100 watts up to a fine direct- 
coupled 1 kw. set, the engine of which we illustrate. 

This engine is of the two-cycle type, i.e., valveless, and the 
explosions take place at every revolution. The cylinder is 
34 in. bore by 3} in. stroke, and at a speed of 600 revolutions 
will develop about 14 h.p. with gas, and with petrol 2 h.p. 
Electric ignition is used, but magneto can be fitted if required. 
Messrs. Stuart Turner are supplying this engine mounted ona large 
cast-iron base, direct coupled to a dynamo, giving an output 
of 1 k.w., at a speed of 750 revolutions, when running on petrol, 
or with a somewhat lower output if gas is used. This set needs 
no special foundation, and can be bolted to any good floor. 


Stuart Turner Engine 


Near by is exhibited Dr. Dinshah P. Ghadiali's "anti-forge" 
automatic electric desk and pen, recently referred to in our 
columns. The invention is based on the power of high-tension 
electric sparks to pierce physical matter which offers resistance 
to their passage and on their caloric property. One secondary 
wire of an induction coil of suitable spark size is joined to a 
polished smooth metallic plate, set in an insulating block, upon 
which plate the writing paper is placed. The coil may have a 
condenser to intensify the spark and render it thicker and more 
effective, and it may be worked by a suitable primary current 
from a given source. The other pole of the secondary is joined 
to a metallic point inserted in a pencil-like instrument of insu- 
lating material. On writing with the pen on the paper placed 
on the metallic plate the sparks jump across the paper resist- 
ance, perforating it, and by a simultaneous carbonization of the 
paper fibres produce the permanent and indelible writing with- 
out ink. By turning a screw, the electric current can be so 
modified that it only perforates tiny holes without scorching 
the edges, making the writing invisible till held up to the light. 

Another popular centre of attraction is the ingeniously- 
arranged exhibition of Messra. W. J. Bassett, Lowke & Co., the 
model manufacturers of Northampton and London. The firm 
show at two stalls, " Northampton and London " respec- 
tively. The one end is represented by a tunnel mouth 29 ft. 
wide, and the other by a replica of the Doric entrance at Euston. 
Between the two stands are tracks, with scenery behind the rails. 
These tracks are laid with electric third rail, miniature L. N. W. R. 
trains being despatched from one end to the other. Among the 
new models are several official L. N. W. R. locomotives as used at 
the White City." One of the interesting novelties consists of 
an electric mechanism complete, with motor wheels, frame, and 
collecting shoe, round which the amateur can build a model 
tramcar, locomotive, or motor coach without doing any wiring 
whatever. The motor has a permanent field, and, therefore, is 
reversible, like the other models mentioned, from any point in 
the track ; and, as demonstrated, the trains can be started, 
controlled, and shunted by à combined reversing switch and 
resistance without the necessity of touching the engine. 

Fastnut, Ltd., have a striking display of their Fastnut ” 
washer, as supplied to H.M. Dockyards and leading railway 
companies. 

Model and large sized corrugated aerocurve aeroplane pro- 
pellors attract attention to Messrs. Cochrane & Co.'s stand; 
Mr, Percy Pitman shows a fine collection of apparatus, including 
his hydro-electric charging set; the L. S. Starrett Co. make 
a strong feature of small tools for engineers ; and at the Twining 
Aeroplane Co.'s stall will be found a Wright machine to scale 
of 1} in. to 1 ft., fitted with electro-motor in petrol case. 

Practical demonstrations are given of the various uses and 
advantages of the Fluxite Soldering Paste by the Auto-Con- 
troller and Switch Co., ; Messrs. Darton & Co. exhibit a selec- 
tion of electric models for various purposes; and the Syn- 
chronome Co. show some of their Electrical Impulse Clocks. 


HALFORD STEVENS PETROL-ELECTRIC. 


Messrs. W. A. Stevens, Ltd., are showing one of their 
demonstration patent petrol-electric vehicles, fitted with 
а private omnibus body, at Blackpool during the aviation 
week. 
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STORAGE 
BATTERIES 


are to the front in all modern develop- 
ments. They are made on the results 
of 30 years’ experience, and we spare 
neither trouble nor expense in carrying 
out contracts to our own satisfaction 
and therefore to that of our customers, 
whose numbers on our books we have 
doubled during the past two years. 


eee 
WE HAVE FAITH IN OUR PRODUCTIONS AND ARE ABLE CONSEQUENTLY TO GUARANTEE THEM 
eee 


"uu: THE D-P BATTERY CO. L™ 


“BATTER Y, 
BAKEWELL” Head Offices: BAKEWELL, DERBYSHIRE 


LONDON.” 


D-P Stand at Manchester Exhibition 


CONTRACTORS 
TO ADMIRALTY 
& WAR OFFICE 


Telephones: 


2 BAKEWELL 


London Office: II VICTORIA STREET. S.W. „„ WESTMINSTER 


Code: ABC, 5th Ed. 


' WIRELESS TELEGRAPHY FOR MULTIPLEX 
| WORKING. 


THE BRITISH ELECTRIC | An invention, which has just been patented in Berlin by 
‚ F. van der Wonde, has for its object, states the Post Office 
TRANSFORMER Co., Lr». 


Electrical Engineers’ Journal, the adaptation of wireless 
telegraphy to multiplex working. The antenna is Joined to 
a spiral device carrving a number of contact arms, which, 
when revolved, makes the following connections: (1) 
Transmitter joined up; (2) antenna earthed; (3) trans- 
mitter cut out; (4) receiver joined up; (5) earth discon- 


nected ; (6) receiver cut out. The speed of action is such 
that several revolutions take place during the time necessary 
for the sending of a Morse dot. | 


ELECTRIC FAN REGULATORS. 


' There is an impression which has been widely current 
even among engineers (says the Indian and Eastern Engi- 


, neer) that the fitting of a regulator to an electric fan of 
FOR | the ceiling tvpe results in no economy of current, as the 


, resistance takes up all the balance of current which would 
ALL PURPOSES. 


| have otherwise passed through the fan motor. To set the 

| question at rest, Messrs. Balmer, Lawrie & Co.’s Electrical 
Department, Calcutta, asked Mr. A. K. Tavlor, Electrical 
Inspector to the Government of Bengal, to carrv through 
a series of tests of consumption of current with a fan 
motor stopped down with the “ Short" Regulator, a 
patented device invented by Messrs. Balmer, Lawrie & 
‘0.8 Chief Electrical Engineer (Mr. F. M. Short). The 
result showed that, with the fan stopped down to low 
speeds, the economy of current consumption is verv 
marked indeed—-some 500% in fact. 

There are other advantages in the use of a regulator, 
such as economy of wear on moving parts, hence longer 
life in the fan, and again in starting up and switching off 
through the regulator the strain on the insulation of the 
motor is extensively reduced. There is, therefore, good 
reason for fitting every fan with an accompanving regulator. 


Works & Offices — 
Hayes, Middlesex. 


Telegrams- -Transfundo, 
Hayes, Middlesex. 


Telephones—226 (P.0.) Ealing. 
12 (P.0.) Hayes. 
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REVIEWS. 


The Patent Road to Fortune." Ву a Successful Traveller 
on it. (Hull: Burtt Bros. Price За.). 

Probably the author takes a rather sanguine view of the 
success that awaits inventors, but he writes interestingly, 
gives sound enough advice and some practical informa- 
tion. To those inventors who possess httle or no know- 
ledge of patents’ laws and practice, this little book will 
prove a serviceable introductory guide to what is a very 
intricate and thorny pathway. 

Jack Carstairs of the Power House.” By Sydney Sandys. 
(London: Methuen & Co. Price 63.). 

Since Mr. Kipling made his fictional irruption into 
certain bye-paths of engineering, a fashion has arisen to 
break away from the ordinary run of novel writers’ stock 
scenery and lay figures, and to invade the realms of 
industrial activity in search for“ copy.” Mr. Sandys has 
chosen the electrical world, and undoubtedly his descrip- 
tions of engineering experience, whether in the remote 
Scottish power-house, the South of England municipal 
generating station, with the quaintly “‘shoppy " talk of 
his characters, affords excellent reading. There is evidence, 
too, that he can create à character, but taken as a whole, 
the work is a dismal failure, because the author wrong- 
headedly forsakes the realms of reality for the lurid regions 
of melodrama. It is thoroughly incongruous in a work 
dealing so largely with electrical engineering to find the 
"long arm of coincidence " so frequently brought into 
plav. In the main, the story is one dealing with the 
struggle between good and evil. Carstairs is the good 
prineiple, his friend. Darwen the evil. The latter is a 
physical and intellectual giant, who murders and mutilates, 
charms with his smile, his music, and his beauty, while he 
cheats and robs with effronterv, enjoving the game as a 
master of high art. These two fall in love with a gipsv 
maid, who is really the stolen daughter of a disreputable 
baronet, and sister of Darwen, sothev fall out as friends,and 
the most grotesque events ensue. Intermixed with all this 
Is 4 running commentary on the incompetence or knavish- 
ness of most station engineers, and a wholesale libelling 
of municipal councillors and officials. In a cateh-penny 
note on the cover the publishers describe the book as“ the 
healthv storv of a voung engineer, with his failures and 
successes, and his struggles with municipal corruption." 
It is a good idea spoilt by muddle-headed economics and 
politics. 


BOOKS RECEIVED. 

* Rose's Universal Code Eeconomiser." By Sydney A. 
M. Rose, A. M. Inst. E. E. London: Sedgwick & Jackson, 
Ltd. Price. 108. 6d. | 

* Elements of the Differential and Integral Calculus." 
By A. E. Н. Love, M.A., D.Sc., F.R.S. Cambridge Univer- 
sity Press. Price, 5s. 

“ Arithmetic of Electrical Measurements.” By W. R. P. 
Hobbs, R.N., A. I. E. E. London: Thomas Murby & Co. 


Price, Is. 


PUBLICATIONS. 
* The Physical Review.” September. 
Macmillan Co.) 

Several papers of electrical interest appear in this in- 
teresting double number of the American Physical Societ y's 
journal. Mr. T. P. Irving has a suggestive article on 
„The Electrical Character of the Source of Light Radia- 
tion," giving results of experiments which may prove of 
considerable practical value. Mr. V. Bjerkins deals with 
“ The Absolute Measurement of Electromagnetic Quanti- 
ties“; Mr. Jacob Kunz with “ The Photoelectric Effect 
of Sodium-potassium Alloy and itszBearing on the Struc- 
ture of Ether"; and Mr. C. D. Child with “ Counter 
Electromotive Force in the Electric Arc." 

The Electron." Price 6d. 

The September number of the official organ of the 
Siemens’ Stafford Institute contains, as usual, a varied 
assortment of articles, all worthy of note. The part 
played by electricity at the Maidstone Sewage Works is 
dealt with in a brief paper, well illustrated. One of the 
latest innovations im electric traction, the use of motors 
fitted with special commutation poles, is described in an 
eight-paged article, also with illustrations. Mr. F. E. 
Read continues his description of the Continental Siemens’ 


(New York: The 


firms, the illustrations of the apprentices’ schools giving a 
good idea of the thorough way in which these works are 
equipped for attaining and retaining a leading place in 
electrical engineering. | 


DIARY OF EVENTS. 
WEDNESDAY, OCTOBER 27. 

STEPNEY.—. At 3 p.m., opening of new generating station, 
Blyth's Wharf, Narrow-street, Limehouse, by Mayor of Stepney. 

INSTITUTION OF ELECTRICAL ENGINEERS (Leeds Local Sec- 
tion).—At 7.15 p.m., at Leeds University, presidential address 
by Мг. W. M. Rogerson, M. I. E. E., also Notes on Super- 
heated Steam,” by Mr. A. B. Mountain. M. I. E. E. 

FRIDAY, OCTOBER 29. 

FERRANTI, Ltp.—At 12 o'clock at Basildon House, Moorgate- 
street, London, fourth annual meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—At 8 p.m., extra 
meeting to resume discussion on Professor Dalby's report on 
“ Heat Transmission." 

FRIDAY, NOVEMBER, 12. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham Local 
Section).—At the Grand Hotel, Culmore-row, annual dinner. 
TUESDAY, NOVEMBER 16. 

Institution OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).—At 8 p.m., at Glasgow Technical College, Chairman's 
inaugural address. 

Turespay, NOVEMBER 23. 


IxsriTUTION. oF ELECTRICAL. ENGINEERS (Manchester 
Students' Section).—At Municipal School of "Technology. 


Manchester, The Testing of Electrical Machinery," by Messrs. 
R. F. Blackmore and V. W. Newman. 
WEDNESDAY, DECEMBER I. 
INSTITUTION or ELECTRICAL ENGINEER (Glasgow Local 
Section).—At the Grosvenor, Gordon-street, eighth annual 
dinner. 


THe ELECTRICAL ENGINEER TERRITORIALS (London Divi- 
sion). — Officer Commanding, Col. R. E. B. Crompton, C.B. 
For weck-ending October 31st. Monday, 25. 1 Co., 
Hopkinson Cup competition, 7 p.m. ; Tuesday, 26, "B^ 
Co., Hopkinson Cup competition, 7 p.m. ; Wednesday, 27, 
Gymnasium 6.30 to 9.30 p.m. ; Thursday, 28, “C” Co., Hop- 
kinson Cup competition, 7 pm. : Friday, 29, " D“ Co., Hopkin- 
son Cup competition, 7 p.m. — Signed) P. H. Campbell, Capt. 
R.E., and Adjutant, for Ө, C., E. E., L. D. 


Just Published. Fifth Edition, entirely re-written. 
and Enlarged. In 2 vols. 21s. nct. 


THE DYNAMO: 


ITS THEORY, DESIGN, AND MANUFACTURE. 


By С. C. HAWKINS, M. A., M. I. E. E., and F. WALLIS, M. I. E. E. 
With 600 Illustrations. 


` Oontente. The Magnetic Field and its Lines of Force—The Magnetic 
Circuit and its Lines of Flux— Production of an E.M.F.— The Magnetic Pull— 
Self-Induction and Alternating-Current Phenomena—Classiflcation of Dyna- 
mos— Heteropolar Alternators——Homopolar Alternators—Open-Coil Arma- 
turea— Closed Coil Armatures—Magnetie Properties of Iron— Continuous 
Current Armatures—Field Magnets —The Ampere Turns of the Field Series, 
Shunt. and Compound Winding—-Armature Reaction in Cont inuous-Current 
Dynamos—Commutation and Sparking at the Brushes- The Heating of 
Dynamos Design of Continuous-Current. Dynamos— Working and Manage- 
ment of Continuous-Current. Dynamos—Armature Winding of Alternators— 
Armature Reaction in Alternators— Construction of Alternator Armatures and 
Field Maynets—-Alternator Design— Working of Alternators in Parallel— 
Descriptions of Typical Dynamos Index. 


PRINCIPLES OF ELECTRICAL ENGINEERING (Direct Current). 
By JAMES R. BARR, A. M. I. E. E., Lecturer in Electrical Engineering at 
the Heriot-Watt College, Edinburgh. With 294 Illustrations. 108. net. 


“The author developa his subject. in such a way aa to give instruction 
to his reader. . . The scheme of the work is good, and the selection 
of problems is useful to the reader. The use of coloured diagrams 1n 
the illustrations is also worthy of mention." — Engineering. 


ARMATURE CONSTRUCTION. A Practical Handbook for Elec- 
trical Engineers. By Н. M. HOBART, M. I. C. E.., M. I. E. E., and A. G. 
ELLIS, A. C. G. I. With 420 Illustrations. 158. net. 

The Diagrams of Polyphase Windings and Multiplex Continuous- Current 
Windings have been printed in different colours. 


“ The authors have covered the whole subject of armature construction 
in a very practical manner, which makes the book a uscful guide to those 
who are engaged in this industry.“ Engineering. 


TRANSFORMERS FOR SINGLE AND MULTIPHASE CURRENTS. 
A Treatise on their Theory, Construction and Use, by GISBERT KAPP, 
M.LC.E., M. I. E. E., Professor of Electrical Engineering at the University 
of Birmingham. Second Edition. — Eutirely Re-written and Enlarged. 
With 219 Illustrations. 10s. 6d. net. | 

„The volume is undoubtedly a most valuable treatise. It deals not 
only with questions of pure design, but also with the cost of operation 
and various other points."— Electrician. 


STEAM TURBINE ENGINEERING. Ву T. Stevens, A. M. Inst. C. E., 
A. M. I. E. E., and Н. M. HOBART, M. I. C. E., M. I. E. E. 820 pages. Medium 
8vo. With 516 Illustrations. 218. net. 

„Will be found very useful to all engineers, because of the large number 
of good illustrations, accompanied by detailed information as to machinery 
and boilers used and resulta obtained." — Engineering News, N.Y. 


ENGINEERING, ETC., 


Revised 


Books oN ELECTRICITY, 

Post FREE. 
WHITTAKER & CO., 2, White Hart Street, Paternoster Sq., 
London, E.C. 


CATALOGUE OF 


"t {+ Ld 
| "IET | 
{ 


THE ELECTRICAL ENGINEER, OCTOBER 22, 1909. 


Main and 
Sub-statlon 
Switchboards 


Distribution 
Boards 


Detail 
owitchgear 


Dil Switches 
Relays 


Mouse Meters 


FERRANTI SUB-STATION SWITCHBOARD 


supplied for the 


MANCHESTER ELECTRICAL EXHIBITION, 1908, 


ELECTRIC ORGAN BLOWING EQUIPMENTS. 


The Adnil Electric Co., Ltd. (Marples, Leach & Co., Ltd.), 
who specialise in electric blowing installations for church 
and public hall organs, have recently been favoured with 
a number of important orders, including the following :— 
Direct Current: Brunswick United Methodist Church, 
Burnley ; St. Chad's Church, Stafford; Parish Church, 
Colne, Lancs. ; St. George's Schools, Ascot; St. Mark's, 
Surbiton ; the Chapel, Welbeck Abbey (for. His Grace the 
Duke of Portland); Earl of Cadogan’s Church, Culford ; 
the residence of Mr. R. W. Hawkey, Chiswick; Christ 
Church, Chester; Tonbridge Schools, Tonbridge, Kent; 
and chamber organ at Messrs. Chappell's warehouse, New 
Bond Street. Alternating Current.—St. Matthew’s hoch 
Southsea ; St. Anthony's Catholic Church, Forest-gate : 
and St. Edmund's Church, Roundhay, Leeds. Marples’ 
Patent System of regulation is employed in all the direct 
current installations, and the Adnil ” single-phase, self- 


starting | alternating current motor in the alternatin 
current installations. n 8 


FERRANTI -. 


HOLLINWOOD, 


LANCASHIRE. 


SECRECY BY RADIO-TELEGRAPHY. 


A Norwegian captain named Hovland has, says the Post 
Office Electrical Engineers’ Journal, invented a system of 
secret type-printing for radio-telegraphy, and lately gave 
a demonstration of it in Melsomvik, Norway, to the local 
authorities and pressmen. Wireless“ telegrams were 
exchanged between a station erected by the inventor and 
a station at Tjómó, belonging to the Norwegian Navy, over 
a distance of 20 kilos. By the experiments Hovland showed 
how it was possible by means of his system to ensure 
absolute secrecy of communication and how easily ordinary 
type could be automatically converted into secret characters. 
The characters are transmitted by means of a key-board 
similar to that used on an ordinary type-writing machine. 
On reaching the receiving station the telegram may be 
received at will in secret or ordinary type. Hovland is a 
Norwegian naval officer, and has had considerable aid in 
perfecting his invention from the naval authorities of 
Norway, at whose disposition he has placed the results of 
his labours. 
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AMERICAN NOTES. 
(From our Correspondent.) 
NEW YORK. 


Probably the most important electrical development on this 
Continent during the past week is an ordinance introduced into 
the Chicago City Council by Alderman Bernard Snow, Chairman 
of the Finance Committee, providing for the compulsory elec- 
trification of all City railways within an 8 mile radius of the 
centre of Chicago. The ordinance, if adopted (as to which no 
doubt seems to prevail), will come into force in January, 1912. 
It may not be without interest to your railway readers if I cite 
the essential clause of this ordinance. 


The Essential Clause. 


This is the second clause of the ordinance, and it provides that : 
“ Every railroad company now operating or propelling cars or 
trains of cars in the city of Chicago or now authorised by ordi- 
nance so to do shall within one year after the passage, approval, 
and publication of this ordinance, submit to the commissioner of 
public works of the city of Chicago plans and specifications for 
operating and propelling all of its cars or trains of cars in the city 
of Chicago by means of electrical power. If the manner in which 
any railroad proposes to operate its cars by means of electricity, 
‘as indicated by said plans and specifications, is one which, in the 
judgment of the commissioner of public works, is reasonably safe, 
the commissioner of public works shall approve said plans and 
specifications, and thereafter the railroad company presenting 
plans and specifications so approved shall proceed within six 
months to electrify its line of road as in and by plans and speci- 
fications provided, and shall continue said work with reasonable 
diligence.” 


Anticipated by Engineers. 


Although it has provided some of the daily newspapers with 

plenty of material for demonstrating their resources in the 
matter of scare-headlines, the electrification ordinance cannot be 
said to have taken engineers altogether by surprise. In fact, it 
has already, my Chicago correspondent tells me, been anticipated 
in many quarters, and plans laid accordingly. Meanwhile, within 
a few months, all the Illinois Central tracks within the city limits 
of Chicago will be ready for electrical operation. The electrifica- 
tion will proceed in six sections, namely: First, suburban tracks, 
Randolph-street to 63rd-strect, from steam to protector third 
rail; second, express tracks to South Chicago, third rail; third, 
‘electrification Kensington tracks ; fourth, electrification subur- 
ban and through passenger tracks to Burnside ; fifth, passenger 
and freight tracks between Park Row station and Burnside ; 
sixth, passenger and freight tracks to Riverside. | 


A Colossal Project. 


Nevertheless, the project is a colossal one. It is something 
(but not quite) like a Local Government Board Act demanding 
the immediate electrification of all your London terminals— 
Euston, Marylebone, Paddington, St. Pancras, King’s Cross, 
Victoria, Waterloo, Charing Cross, Holborn Viaduct, Cannon- 
street, London Bridge, Liverpool-street, Broad.street. What an 
outcry there would be on the part of the Companies concerned ! 
But, on the other hand, what a difference it would make in the 
smoke-laden atmosphere of your grimy Metropolis ! It is on this 
smoke question that Alderman Snow takes up his stand. In the 
matter of smoke Chicago can easily beat London, and the 
Alderman not only believes that the city can use its police powers 

to abate the smoke nuisanze by compulsory electrification, but 
can, if necessary, fall back upon an unrepealed section of the old 
City Charter of 1863, which gives the Council power “ to regulate 
and prohibit the use of locomotive engines within the city, and 

require railroad cars to be propelled by other power than that of 
steam.” 


America Ahead of Europe. 


Probably one of the reasons why the electrification ordinance 
has made less stir here than it would in the Old Country is the 
fact that in our newer atmosphere we take more kindly and 
naturally to big changes, especially in the matter of anything 
concerned with electric energy. Mr. E. W. Rice, the vice-president 
of the General Electric Co., who has just returned to New York 
from Europe, is quoted as declaring that while electrical develop- 
ment there is progressing satisfactorily, ** progress is not so great 
as in this country, and the adoption of electrical appliances із 
slower. I expected to find railroad terminals, eapecially in the 
large cities, applying electricity, as is being done in this country, 
but such is not the case. "The application of electricity for 
terminal purposes must come sooner or later in such cities as 
London, Manchester, Birmingham, Glisgow and other large 
cities. The smoke nuisanc? is terrible in those cities. and in some 
of the long tunnel approaches. It is more a disinelination to 
depart from the old custom than a question of expense that 
delays the change, but it will surely come soon." 


Inter-urban Trolley Lines. 


With regard to the proposed inter-urban trolley system to 
connect all the cities of the Piedmont section of North Carolina, 


1909. 


Piedmont Carolina Railway Co. as a nucleus, and the trolley line 
being built by this company from Salisbury to Concord viá China 
Grove and Kannapolis, will be one of the links of the big trolley 
system. The principal line will extend from Greensboro to 
Charlotte, a distance of 98 miles, connecting between these cities 
High Point, Thomasville, Lexington, Concord and Salisbury. A 
line will be extended to Winston-Salem, a distance of slightly 
more than 25 miles, and other lines will be extended to Gastonia 
and Monroe, each about 30 miles distant. The total estimated 
expenditure is set down at 81, 500.000. 


Some Large Orders. 


Recent ordera received by the Crocker-Wheeler Co. include 
one from the Southern Iron and Steel Co., of Rogers, Ga., calling 
for two 250 kw., engine-type, 550 volt, direct-current generators 
and 275 h.p. in 590 volt, direct-current motors. This is in addition 
to a recent order for 1,450 kw. in engine-type generators and 1,200 
h.p. in slow speed motors from the sume concern. The Republic 
Iron and Steel Co., Youngstown, Ohio, placed an order for а 
600 kw., engine-type, 250 volt. direct-current generator which 
will be added to a plant consisting of two 300 kw. Crocker- 
Wheeler generators. Another order has been booked from the 
Nonquit Spinning Co., New Bedford, Masa., covering 375 kw. in 
250 volt Crocker- Whe:ler type D direct-current generators. One 
250 kw., 250 volt, engine-type, direct-current generator and two 
50 h.p. motors are to be installed in a wooden mill for the South- 
wark Mills Co., of Philadelphia, Pa. Two 75 kw., engine-typs, 
125 volt, direct-current generators will be installed in the factory 
building of Goodman, Loeb & Co., Philadelphia, Pa. 


2 Single-Phase Motor Device. 


Among the patents of the week is one obtained by Mr. H. B. 
Scheibe, protecting a switch arrangement for automatically 
opening the auxiliary starting circuit of a single-phase induction 
motor when the rotor has attained a predetermined speed. The 
device is actuated by the cross magnetising flux produced in the 
primary core by secondary magnetomotive force when the rotor 
has reiched the proper speed. Use is made of a plunger electro- 
magnet. for operating the switch for disconnecting the auxiliary 
starting circuit. This is located within the primary field core with 
its plunger ends at points of equimagnetic potential so far as 
concerns the magnetomotive forces of the main and auxiliary 
starting circuits. As the rotor accelerates from rest there is 
produced, in space-quadrature with the main field flux, a flux 
which exerts a pull on the plunger of the electromagnet, which, 
it is claimed, is sufficient to open a switch in the auxiliary 
starting circuit when the rotor has reached the predetermined 
speed. 
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TYNESIDE NOTES. 
(From our Correspondent). 
NEWCASTLE-ON-TYNE. 


The prospects of general manufacturing, and incidentally of 
electrical engineering, upon the Tyne are steadily improving. 
The basis of the better conditions is the staple industry of 
Tyneside—the building of ships; and recently placed orders 
are putting the shipyards in a very much more hopeful position. 
Messrs. Palmer's Shipbuilding & Iron Co., Ltd., of Jarrow, for 
example, are in receipt of an order from the Government to 
build a battleship, and, in this connection, Messrs. Siemens 
Bros. Dynamo Works Co., Ltd., have the order for electrical 
wiring and other plant. Messrs. Swan, Hunter & Wigham 
Richardson, Ltd., have an order to build a destroyer, and this 
is interesting as being the first ship of war built by this firm. 
Messrs. Armstrong, Whitworth & Co., Ltd., are at their Elswick 
works commencing operations upon a second-class cruiser for 
the British Government. "These warships will involve a con- 
siderable amount of ordera for electrical plant, such as winches, 
ammunition hoists, fans, and auxiliary machinery generally. 
There is, therefore, à prospect of renewed activity among the 
electrical firms represented in Newcastle. 


Synchronised Time-Service on Ships. 


A rather interesting feature which promises to develop a new 
sphere for electrical applications on board ship is à new master 
clock for time-service installations. It is independent of the 
usual pendulum, and has been manufactured by Mesar. Gent 
& Co., Ltd. The contrivance is at present being exhibited at 
their Newcastle depot. It is obvious that a large passenger 
boat, with its great number of compirtmonts, із in need of a 
system by means of which all the chronometers can be svn- 
chronised and kept to time. The difficulty has hitherto been 
in the application of the electric impulse mechanism to the 
ship’s chronometer. This has been overcome by Messrs. Gent 
& Co. by an ingenious addition to the usual bilance-wheel 
escapement action, and the electric impulses passing to the 
clock gears are, therefore, independent of any rolling of the 
ship. Means are also provided on the mister clock for accele- 
rating or retarding the movement of the hindrat will, in order 


it is announced that a company will be formed with the present .] to compensate for the effect of latitude on time indications. 
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Extenslon at South Shields. 


During a discussion by the Electricity Committee of the 
Borough of South Shields upon the Engineer’s Annual Report, 
the question as to the best manner of providing for future 
increases in the magnitude of the demand arose, and one of 
the Councillors suggested that, in place of increasing the capital 
costs of the undertaking by ordering fresh generating machinery, 
the Corporation should take steps to determine under what 
conditions a supply of electricity in bulk could be obtained from 
the power company operating in the area surrounding South 
Shields. It will be remembered that the County of Durham 
Electrical Power Distribution Co., Ltd., has already an extensive 
system of mains feeding Harton, Whitburn, and other adjacent 
localities. The Town Clerk, however, pointed out that the 
Power Distribution Co. would not be able to enter the borough 
as, except for the purpose of supply to the mines of the Harton 
Coal Co., Ltd., it had no Parliamentary powers to enter that 
area. Under the circumstances, therefore, the matter was 


allowed to drop. 
A Far-Reaching Problem. 
The reply of the Town Clerk of South Shields, which was a 


perfectly correct one, raises an example of present disabilities 
which should be removed if the Electric Lighting Acts Amend- 
ment Bill, now before Parliament, is passed. It will be re- 
membered that the Bill is a modification of a measure which 
has been brought up annually for consideration since 1903. 
This year, however, the chances of its becoming law are more 
hopeful, as it has passed the controversial stages of debate. 
In the provision which it contains for the purpose of allowing 
supply authorities in adjacent areas to make such agreements 


with each other as to supply in each other's areas without pro- - 


ceeding to Parliament for a special Bill, it deserves the support 
of all members of the electrical industry. If this were passed, 
a borough such as South Shields, faced with the necessity of 
obtaining more electrical power, could avoid the purchase of 
further plant by negotiating with a neighbouring undertaking 
whose better diversity factor or larger plant could enable it to 
give power on satisfactory terms. It should be clearly under- 
stood that such overlapping of power supplies would not take 
place without mutual consent. The present position at South 
Shields is, therefore, of interest throughout the United Kingdom. 


LANCASHIRE NOTES. 
(From our Correspondent). 
MANCHESTER. 


During the last few days several meetings of interest to 
engineers generally have been held here. Mr. J. H. Stubbs 
opened the present session of the Manchester Association of 
Engineers. He gave a stirring presidential address on “ Engin- 
eering Efficiency,” and made some strong comments on 
England's slackness and inditference in connection with trade 
and commerce. 


Institute of Metals. 


This socicty, only 20 months old, has already over 500 mem- 
bers, and is the only society of its kind in the world. The second 
annual conference opened at the Municipal School of Technology, 
when three very able papers of indirect interest to electrical 
engincers were read. The first, by Messrs. J. H. Andrews and 
C. H. Edwards, dealt with tcrnary alloys, and is the result of a 
long series of original investigations. From the constitution and 
appearance of the alloys it is clear that those possessing reason- 
able mechanical strength must contain more than 86% of copper, 
or more than 85°, aluminium. There is, theoretically, no 
advantage in adding tin to alloys containing about 10° alumi- 
nium and 909, copper. Probably an alloy with 6:595 aluminium, 
5:5% tin, 88% copper, would have the same properties as the 
10% aluminium, 90% copper alloy, but such a ternary’ alloy 
would be cheaper and have a lower specific gravity. Alloys 
containing the compound Cu AI? with tin may be found useful as 
bearing metal, for when made under certain conditions it consists 
of hard constituents embedded in a soft matrix of tin. The other 
papers were on the “Surface appearance of solders,” and 
Causes of the corrosion of copper and brass.“ A visit was paid 
to the Victoria University, and the visitors, who were accom- 
panied by Vice-Chancellor Hopkins, Prof. H. C. H. Carpenter, 
and others, were greatly interested in the new engineering 
laboratories (recently opened bv Lord Morley). 


Blackpool Aviation Week. 


Owing to the great use that is being made of electricity during 
the flying week, manufacturers in the district have received some 
very urgent large orders, particularly for are lamps and lighting 
material. In one case a large firm obtained an order for a series 
of lamps, but being unable to supplv their own choke coils in 
the short time, had to obtain these from their biggest rivals in 
the district. The Town Hall and the approaches to the aviation 
courre are beautifully illuminated, the scheme being prepared by 
the Borough Electrical Engineer. In addition there are extensive 
private illuminations, and the contractors have had a very busy 
time. 
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The Cotton Trade. 


Naturally, this is a subject of never-failing interest to us here, 
and there are many examples of electrically driven cotton mills 
in the county. One of the most interesting of these installations 
belongs to the Kearsley Spinning Co., and was built about four 
years ago for electric driving. The pri me movers are two 750 kw. 

orizontal Curtis turbines 3,000 r.p.m., each direct coupled to a 
three-phase generator. The whole plant was supplied by the 
Electrical Co., and has proved highly satisfactory. Steam is 
supplied by a battery of four Lancashire boilers, and is super- 
heated to 550° F. River water is used for cooling, and also in 
the boilers to make up waste, a jet condenser being in service. 
Cheap coat of poor calorific value is obtained from a local colliery, 
and the cost of power is stated to compare very favourably 
against the ordinary slow speed mill engine. The turbines and 
generators are all water-jacketed, and a stream of water keep3 
them cool. A full station switchboard is installed with panels for 
generators, parallelling and distributing. The motors are a!l of 
large output, about 450 h.p., one being employed on each floor, 
directly coupled to one end of the main shaft running down the 
centre of each spinning room. The mules are belt driven from 
these shafts. The motors themselves are mounted outside the 
spinning room, on platforms built where the rope race would be 
in a steam driven mill, and are thus working under the best 
conditions. Extensions on each floor are easily made by lengthen- 
ing the shaft at the far end, and the only limit te this is the shaft’s 
strength (and, of course, the capacity of the motor). The speed of 
the electric drive is about 50% greater than for steam. The mill 
is lighted by D.C. current supplied bya small Browett Lindley 
Westinghouse set, the wiring being one the three-wire system. 
I understand several mills in the district which have been 
tepped are re-starting under new management. The Wilton 
Spinning Co., Radcliffe (now in liquidation), is also stated to be 
re-starting. Additional machinery and full equipment is to be 
installed as early as possible. Trafford Park continues to grow a3 
the home of factories. The latest arrival is the Rubber Re- 
generating Co., of America. Asecond American “ Мус” works is 
being rapidly built, and its seven sections are already let. 


UNDERGROUND CABLE SYSTEM. 


Steady progress is being recorded in the extension of 
the underground telegraph cable system. The line to 
Glasgow has been in successful operation for some time. 
Warrington is now joined to Liverpool and Manchester 
by underground cable, and the line is being pushed on to 
Leeds. Meanwhile, says the Times Engineering Supplement, 
work to join this cable is proceeding south from Newcastle, 
on which section the underground main has been completed 
as far as Stockton. The West of England line is now 
practically completed to Penzance, the route followed 
being by way of Bristol. From Birmingham a section of 
another underground route has been completed as far as 
Worcester, and from Bristol the southern end of this 
section has been finished to Berkeley. Yet another cable 
route is in progress from London to Birmingham by 
Watford and Coventry, the work being now finished to 
Hunton Bridge, two miles north of Watford. There has 
been an underground line to Chatham for some time past, 
and it is intended to carry the wires underground to Dover. 
Other connections and branches of the main routes out- 
lined are projected. An underground telegraph system 
has been planned for Ireland between Belfast, Dublin, 
and the south and west, but none of the work has yet been 
put in hand. In Great Britain the need for extension of 
the underground trunk telegraph routes has been, and, 
indeed, still is, a matter of necessity, not merely for the 
greater efficiency of telegraphic business, but owing to the 
growth of telephonic communication; and it has only 
been made possible to develop the trunk telephone system, 
and to maintain efficient working, by the main trunk 
overhead wire routes being relieved of the telegraphic 
work through the extension of the underground telegraph 
cable lines. In connection with the improvement of tele- 
phonie communication, the Post Office authorities have 
Just ordered a new type of cable for the London-Paris 
telephone service, which, as measured by the standard 
cable used for testing purposes, is three and a half times 
more efficient than the last cable laid for the crcss-Channel 
service. This high efficiency is attained by the loading 
of the line with Pupin coils which are inserted at every 
knot. Experiments are also being carried out in the treat- 
ment of underground telephone cables, which it is hoped 
will have the effect of increasing their efficiency. The 
difficulty, hitherto, has been to overcome the troubles 
arising from the increased capacity due to proximity to earth. 
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COMPANIES' MEETINGS AND REPORTS. 


ORIENTAL TELEPHONE AND ELECTRIC CO., LTD. 


The directors of the Oriental Telephone and Electric Co., Ltd., 
have declared the following interim dividends: 39, on the 6% 
Cumulative Preference Shares for the current year, less income 
tax; and 3°, on the Ordinary Shares, free of income tax, 
payable to those shareholders whose names were on the share 
registers of the Company on October 13. The warrants will be 
posted on 30th inst. The share transfer books will be closed 
till the 27th inst. inclusive. 


UNITED ELECTRIC RAILWAYS OF CARACAS. 


The annual report of the United Electric Railways Co. of 
Caracas covers 18 months to the end of June, and includes the 
first period of operation since the converted system has been 
handed over by the contractors. Up to March 15, 1908, the lines 
were worked by the contractors, who bore all the expenses, but 
since then operation has been under the control of the local 
concern, the share and Debenture capital of which the United 
Co. owns. The local undertaking earned a net revenue of £10,300, 
and the amount received bv the United Co. was £13,200, which 
permits of the Debenture service being met, the payment of 
administration expenses and the carrying forward of £900. The 
lines did not do quite so well ax was expected, but circumstances 
were not wholly favourable. Since the end of Junc the use of the 
tramways has considerably increased and operating expenses 


have been reduced. 


CITY ELECTRIC LIGHT COMPANY, LTD., BRISBANE. 


The report of the City Electric Light Co., Ltd., Brisbane, for 
the half-year ended July 31 last states that the output amounted 
to 1,035,429 units, as against 960,715 for the corresponding 
period of 1907, being an increase of 7100. Comparing the revenue 
from the sale of electricity for the same periods, the increase was 
11195. while the revenue from all sources increased 74%. The 
results of the half-year's working were such that, after placing 
£500 to the credit of the Franchise Purchase Sinking Fund 
Account, £150 to the Accident Insurance Account, and a sub- 
stantial sum to the credit of Renewals, Replacements, and Con- 
tingencies Account, there remained a credit balance of £2,686 
6s. 2d. ; which, with the balance brought forward from last half- 
year, made a sum of £4,621 12s. 114. to be disposed of. The 
directors recommended that a dividend, at the rate of 695 per 
annum, be paid on the Preference shares, and a dividend at the 
rate of 7% per annum be paid on the Ordinary shares, in pro- 
portion to the amount paid thereon ; they also recommended a 
bonus at the rate of 2°, per annum on the Ordinary shares, in 
proportion to the amount paid up thereon. The payment of the 
above-mentioned dividends and bonus, together with the 
dividend duty, would absorb £3,217 15s. 3d., leaving a balance of 
£1,403 17s. Sd. to be carried forward. During the half-year. all 
the machinery and plant, as well as the underground mains, 
worked well, and had been maintained in a state of high efficiency, 
and the thanks of the shareholders were again due to the staff 
for the good work performed. During the half-year the 700 kw. 
turbine plant mentioned in the last report was installed, and had 
now been taken over from the contractors. The anticipation of 
the directors had been justitied in connection with this plant, as 
the maximum load in the station increased 270% during the half- 
year. Good progress had been made in the extension of mains 
in the Valley area, and also in the laying of ducts for feeders 
from the new power house to the Queen-street area. The plans 
for the new waterside (William-street) power house had been 
completed by the company's architects, who were now calling 
tenders for its erection. 


FERRANTI, LIMITED. 


The report of the directors of Ferranti, Ltd., for the year 
ended June 30 last, states that the profit on trading was 
£29,218 4s. 9d., and, after crediting discounts and interests 
and transfer fees, and deducting general establishment charges, 
repairs and renewals, legal expenses, bad debts, and directors’ 
and trustees’ fees, there remains a balance of £12,239 13s., 
which has been applied as follows :- -Interest on Prior Lien 
Dekentures, £817 10s. ; Interest on First Mortgage Debenture 
Stock, £5,000 ; Interest on Bank Loan, £1,115 Js. 7d. ; and 
amount charged in respect of depreciation, £5,000; making 
a total of £11,932 118. 7., and leaving a balance of £307 Is. 5d. 
This sum has been deducted from the balance standing at the 
debit of Profit and Loss Account at June 30, 1908, reducing 
the amount to £1,829 15s. 7d. The commercial depression has 
continued during the whole of the financial year, and the results 
show a falling off as compared with the previous year. The 
directors who retire by rotation are Mr. S. Z. de Ferranti and 
Mr. Arthur Whittaker, who, being eligible. offer themselves 
for re-election. The auditors of the company, Messrs. W. Bolton 
& Co., chartered accountants, also retire, and offer themselves 
for re-election. 


CLEVELAND AND DURHAM ELECTRIC POWER. 


The annual report of Cleveland and Durham Electric Power, 
Ltd., states that during the year to June 30, investments 
in the associated companies have increased by £7,987. Capital 
expenditure on works has amounted to £14,064; this small 
expenditure is due to continued trade depression, which has 
diminished the amount of new business. The gross profit for 
the year amounted to £2,098. After providing for Debenture 
and other interest there remains a debit balance of £4,909. 
From this has to be deducted the amount brought forward, 
viz. : £1,252. leaving a debit balance of £3,657 to carry forward. 
The connections to the system aggregate 20,849 h.p. This is 
an increase of 9,744 h.p. connected during the vear, as com- 
pared with 10,933 h.p. connected the previous year. An addi- 
tional 3,500 h.p. has been contracte for. In addition to the two 
waste-heat stations at Spennymoor' and Middlesbrough men- 
tioned in the last report, the company has arranged to operate 
a third at the works of the Tees Bridge Iron Co., Ltd., at Stock- 
ton. This has recently been put into commercial ser vice. 


CONTRACTS OPEN. 
HOME. 


ArTRINGHAM.— County High School. — Electric lighting ang 
wiring. October 23. 


DuxpEE.— Corporation. October 23. 


Leyton.—Urban District Council. —Electric light installation 
at Canterbury- road schools. October 26. 


MouNTAIN Аѕн. — Urban District Council. Annual supply of 
electrical stores. October 25. 


OVERSEAS. 


Batavia.—Colonial Government.—Extension of Atjeh tram. 
way. Est., £100,000. (Part., Ministère des Colonies, The Hague). 


BoroaNA.—Material for extension of electric tramways (Soc. 
An. des Tramways de Bologne). 


BRvs4.—Municipality. Construction and exploitation of 
electric tramways. November 30. 


CHRISTIANIA (Norway).—Norwegian State Railwaya.—For the 
supply of transformers and electromotors for the Drammen Rail- 
way Works. October 25. 


CoNSTANTINOPLE.—Post and Telegraph Department. — Insu“ 
lators, dynamo meters, and other telegraph material. October 28, 


LeqHorN.—Tramway construction. — Material and rolling 
stock (Soc. An. des Tramways de Livourne). 


MELB.ENOUR—Deputy Postmaster-General. — Two sets of 
accumulators. By 3 p.m., November 23. Postmaster-General.— 
To supply coin attachments (for coins of different values) for 
telephones. Spec. No. 184. 370 50 c.p. metallic filament lamps, 
with bayonet cap fittings, for 110 volts A.C. ; 630 25 с.р. ditto ; 
160 16 c.p. Linolite carbon filament lamps, 110 volts A.C. ; 
1,000 16 c.p. T.H. screw socket carbon filament lamps, 110 volts 
A.C. ; and 100 32 c.p. metallic filament lamps, with bayonet 
lap fittings, 200 volts А.С. December 7. 


SPAIN. — The Ministerio de Foneato.—Tenders for а 60 years’ 
concession for the construction and working of an electric tram- 
way from Sans to Coll-Blanch (Barcelona). Tenders must be 
enclosed in sealed envelopes, bearing on the outside the name of 
the tenderer, and addressed to the Dirección General de Obras, 
Públicas, Madrid, where they will be opened at noon on Novem- 
ber 20. To qualify any tender, a deposit will be required of 
1,295 pesetas (about £47), which should be enclosed in a separate 
envelope. An application respecting this concession has already 
been submitted by the Compania General de Tranvías, who 
have certain preferential rights in the competition.—For a 15 
years’ concession for the working of the urban telephone system 
at Oviedo, the present lease expiring on October 31, 1909. 
Tendera will be opened by the Dirección General de Correos y 
Telégrafos, Madrid, at 11 a.m. on November 8, but they must 
reach that address not later than noon on November 2. The 
concessionaire is to have the right to modify or extend the pre- 
sent telephone system within a radius of 15 kilos.—The Com- 
pañía Nacional de Tranvías have applied to the Dirección General 
de Obras Publicas, Madrid, for a concession for the construction 
and working of an electric tramway in Barcelona, called the 
Sans Extension, being an extension of the Company's existing 
lines. One month from the 4th inst. is allowed for the presenta- 
tion of competing offers at the above-mentioned Dirección.— 
The Gacetas, containing further particulars, may be seen by 
British firms interested on application to the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. Local representation ta necessary in each case. 

SypNEY.—Postmaster-General. —Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 

TovLousE.—War Department.—Electric motors. October 30. 


VALENCIA.—Harbour Board. Six one-ton clectric cranes for 
timber unloading. Nove nber 2. 


Steel tramway rails. 
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BUSINESS NOTES. 
LIGHTING AND GENERAL—Home. 


ABERDEEN.— The Corporation Electricity Committee held a 
meeting to consider the dispute that has arisen with the Suburban 
Tramways Co. on the question of the arbiters award in the 
reference on the matter of the price to be charged for electrical 
energy and the duration of the proposed agreement. In view of 
the terms of the award and the question as to whether it was 
within the terms of the reference, a sub-committee appointed to 
inquire into the matter recommended, with a view to avoiding 
litigation, that the Electricity Committee should without preju- 
dice to the award fix a price at which energy should be supplied, 
and if necessary confer with the directors of the company to 
secure an amicable agreement. After considerable discussion the 
sub-committee's report. was adopted by the casting vote of the 
chairman. 


AsPULL.— The seal of the District Council was attached to the 
agreement handing over the Electric Lighting Order to the 
Lancashire Electric Power Co. The Clerk said the total amount 
which the Company would have to pay was £308, and out of 
that the Council would get £250. Mr. Alker observed that this 
would be the finish of the Order, and so far as the Council was 
concerned, it was quite satisfactory. 


Barrow.—The supply of appliances for heating and cooking 
by electricity came under discussion at the Council meeting. 
Alderman Smith steted that the appliances were made in small 
numbers, and were, consequently, expensive ; but by combina- 
tion with other municipalities it was believed some of the articles 
could be obtained at about one-half the present cost, for some 
large firms would lay down plant for the manufacture of such 
articles. They did not want to interfere with local enterprise, 
and would very much prefer the local people to supply the 
articles. 1f, however, outside firms by getting a combined order 
could supply these articles more cheaply, they could supply the 
local contractors with them at practically cost price. with per- 
haps 5% added to cover expenses. It was desirable they should 
join this scheme, which would tend to increase cooking and 
heating by electricity, and thus benefit the Corporation’s under- 
taking. 

CooksTOWN.— By 38 votes to 17. a publie meeting adopted a 
resolution in favour of the installation of electric light, and 
calling upon the Urban Council to take steps in the project. 
Mr. J. B. Gunning- Moore, D.L. (Chairman of the Urban Council) 
referred to a scheme outlined by Messrs. T. L. Miller, Wilson, 
and Pegg, Belfast. Mr. Pegy’s report, he said, estimated the 
cost of installation at £3,665, with an annual (estimated) ex- 
penditure of £578 and an annua] (estimated) income of £025, 
showing a substantial annual net profit which would go to the 
relief of the rates. The revenue estimate was based on the 
assumption that there would be a considerable demand for 
private consumption, otherwise the Council would not be justt- 
fied in carrying out the seheme. Mr. John M'Nally, J.P., a 
member of the Urban Council, submitted that electricity would 
be a better light; and, on Mr. Pegg's figures, would not only 
be cheaper than gas, but would ultimately tend to the relief 
of the rates. 

DvxNpEE.— The Town Council, after consideration of the 
relative merits of electricity and gas, and also of reports by the 
engineers on the subject, have unanimously agreed that High- 
street, Lochee, should be illuminated by electricity. 

EDINSBURKGH.— The City electric lighting accounts for the year 
1908-9 shows that the aggregate receipts were £127,853 78. Ї14., 
and the expenditure £66,118 8s. 9d. Out of the net surplus a 
кит of £9,794 15s. 2d. was contributed towards the relef of 
the rates and £747 carried to Reserve Fund. The electricity 
sold for the year ended Мау 15 last totalled 15.255.465 units, 
of which 9.833.301 were for private lighting, 3,589,527 for 
motor power, 1.806,946 for street arc lamps, and 25.691 for 
street incandescent lamps and stair lighting. 

FaREHAM.— Mr. Hawes, of the firm of Messrs. May & Hawes, 
consulting engineers, reported to the Urban Council 
respecting the progress of the work in connection with the new 
electric works. He said that it had been a very trying time for 
all of them on account of the delay in the erection of the gene- 
rating plant, and in consequence it was not quite in satisfactory 
order. The delay which had kept back the work was largely 
attributable to the alternator section. They did not see any 
hope of getting the plant in satisfactory working order for some 
considerable time. They could not start the general supply 
with one set of plant ; they must have a proper reserve, and 
they could not allow any work to be started for the public 
lamps until they could see a reasonable prospect of giving them 
current. lt was propcsed to take temporary measures in con- 
nection with the are lamps until they were fairly ready for the 
current, and then new lamps could be put up promptly. They 
proposed to order forward 1.000 pairs of carbons, 10 tons of 
crude fuel oil to be delivered at convenient times, and a cask of 
petroleum. With regard to the change over of the system, 
there was a considerable amount of work to be done in con- 
nection with the alteration, embracing the alteration and re- 
construction of the old transformers and the alteration of meters, 
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GRASSINGTON.-— -Electric light has been introduced for 
illuminating purposes at Grassington., the current being taken 
from a generating station erected on the banks of the river, the 
water in the river being used as the prime mover. 


GREENOCK.—The Electrical Engineer (Mr. J. A. Robertson, 
M. I. E. E.). in his report to the Corporation Electricity Com- 
mittee for the year ended June 30 last, states that the chief 
feature of the year's working has been the substantial reduc- 
tion in working costs, and although this was partly counter- 
balanced by increased loan charges, the nett profit of £1,045 
may be considered quite satisfactory. The total income amounted 
to £23,709 6s. Id., of which £8,663 12s. 4d. was received from 
lighting, £9,299 28. 5d. from power, £4,002 9з. 8d. from traction, 
and £946 15s. from public lighting. The current used by free- 
wired installations and motors amounted to 236,357 units, and 
the receipts to £2,368 18s., being 10:4 and 13:29, respectively 
of the totals for the whole undertaking (exclusive of traction 
supply). Terms have been arranged for a supply to Messrs. 
Scott's shipyards, estimated at 1} million units per annum, 
and to the Admiralty Torpedo Factory at Battery Park. In 
order to cope with the additional demand, an extension of the 
generating plant at Dellinzburn Works has been ordered, com- 
prising one turbo-generating set of 1,000 kw. capacity, with 
water-tube boiler, condensing plant, switchboard, and sub- 
station transformers, It is estimated that the new plant will be 
in operation early in January next. The turbo-generator is of 
the Parsons-Westinghouse type, and will generate high tension 
current, which will be transformed to suitable working pressures 
in sub-stations on the consumers’ premises. ‘The coal contracts 
for the coming year have been placed on a slightly more favour- 
able basis, and, as the concentration of plant at Dellingburn 
will enable the whole output to be generated there during six 
months of the vear, a further reduction in operating costa may 
be confidently expected. 


Leeps.—With regard to the electricity undertaking. mention 
was made at the Tramways and Electricity Committee meeting 
of a proposed extension to Thwaite Gate. This, it appears, 
will probably have to be carried out soon. Among other matters 
to be taken into consideration are the supply of electric power 
for the sewage plant on the new estate at Tenplenewsam, and 
a similar supply to the Waterworks Committee for pumping 
purposes at Headingley. The tramways manager (Mr. J. B. 
Hamilton), presented a half-yearly statement, showing not only 
satisfactory results to date. but the promise of another good 
financial year. An application from Otley that the tramway 
system might be extended to that township from Guiseley 
was referred to the new Traffic Sub-committee. 


Lowerstort.—-The Electric Lighting Committee reported to 
the Council that there а now connected to the mains 1,168 
consumers, representing 53,388 8 c.p. lamps. The seal of the 
Council was affixed to a policy of insurance between themselves 
and the Municipal Insurance Co., Ltd., for the insurance of the 
Electric. Light station. The Engineer submitted tenders for 
third party and workmen's compensation insurances. — The 
tender of the Ocean, Accident Insurance Co. for third party 
insurance at the rate of £5, and that of the Law, Car, and General 
Insurance Co. at 78. 60.00, were accepted. On the recommenda- 
tion of the Engineer, it was decided to provide two Babcock & 
Wilcox chain grate stokers to No. 1 and 2 boilers, at a cost of 
£330 ; and that application be made to the Local Government 
Board for sanction for a loan for the sum of £400 to cover their 
cost, and the expense of the necessary alterations. 


Port GrAscow.—At a private meeting the Council agreed to 
approach the Greenock Corporation with a view to obtaining a 
supply of electricity from that. burgh. 


REpprrcu.— The Urban Council resolved that the electricity 
works Manager be authorised to purchase 12 flatirons, 8 kettles, 
and 3 hot plates; that current be supplied free of cost ; and 
materials in stock be lent for lighting purposes at a bazaar in 
Mount Carmel Church room ; that 2 barrels cylinder oil, 2 ewt. 
waste, 250 Osram lamps. 2 dozen turn-down lamps, l gross 
files, etc., be ordered. The Works Manager having reported upon 
the cost (estimated at £5,090) of providing means for passenger 
traffic between Redditch and the surrounding towns and villages, 
the Committee, while not prepared to undertake an electric 
omnibus scheme at present, offered to co-operate in every possible 

way in the promotion of such means of transit by a syndicate, 
company, or private individual. 


Royton.—To the Urban Council the Clerk read an applica- 
tion from the Oldham Electricity Committee to supply elec- 
tricity within the Royton district. ‘Councillor Smethurst inquired 
if a provisional order would be required by Royton. If so. he 
thought they ought to give consent if Oldham paid for the 
order. The Clerk pointed out that they were already tied at 
Royton by the Lancashire Eleetrie Power Co. Consideration of 
the matter was adjourned. 


SovTH SHIELDS.—Answering outside criticism on the elec- 
tricity undertaking, Alderman Rennoldson explained to the 
Council that at the end of March last the capital expenditure 
on the concern was £182.30), and the amount contributed to 


* inking fund and interest was 46,400, The amount paid to 
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reserve fund was £13,400, making a total of £59,800. Deducting 
that sum from £182,300, there was left a balance of £122,500. 
In addition to that, there was à sum of between £18,500 and 
£18,600, being expenditure on land, buildings, ete., upon which 
they were not entitled to write off depreciation, because the 
land had appreciated more than the buildings could have depre- 
ciated. This made a balance of £103,500, which might be con- 
sidered to be subject to further depreciation. During the 12 
years the undertaking had been fairly on its feet the gross 
profits had been no less than £99,448. They might add to that 
the amount paid in interest and to sinking fund, which was 
£2,700, and this brought the total protits to £102,000. When 
the plant was put down they went ahead of the times, and it 
was doing its work as well, if not better, now than it was when 
the undertaking was started 13 years ago. The undertaking 
was absolutely secure and essentially sound, and it was un- 
doubtedly one of the best of its character in the country. In 
view of the increasing demand for power, the Council resolved 
that the plant be extended at a cost of £8,500. 


WESTMINSTER.—At Westminster City Council it was stated 
that Oxford-street was regarded as the best lighted thoroughfare 
in London. The Council has made arrangements to provide an 
improved kind of arc electric lamp for the illumination of Regent- 
street. 


WipNEs.—The Town Council asked the engineer to prepare 
plans, etc., for an electrical station, at an estimated cost, in- 
cluding land, of £4,100. Mr. Clarke explained that about four 
years ago the Corporation obtained an Electric Lighting Order, 
and the time had come when they would have to do something 
or else the Order would lapse. A short time ago a Company 
representing the Salt Union, or a portion of that Company, 
proposed to erect a large generating station at Weston Point, 
and they submitted certain proposals for the supply of elec- 
tricity in Widnes. "Those proposals did not satisfy the Com- 
mittee, and they made fresh proposals which were to be laid 
before an expert. In the meantime, the Widnes Corporation 
still held the Order. If satisfactory arrangements were come to 
with the Salt Union, then the Corporation scheme would not 
be proceeded with. 


LIGHTING AND GENERAL--Overseas. 


AusTRIA-HuNaARY.— The Società Adriatica d'Elettricità has 
been formed in Fiume for the purpose of erecting a central 
generating station equipped with an installation capable of 
developing 45,000 to 50,000 h.p., which may, if necessary, be 
increased to 80,000 h.p. "The capital of the Company will be 
about £1,000,000. The motive force will be obtained from the 
powerful waterfalls of the river Gaska, near Otociac, on the 
Croatian frontier. The energy generated will be utilised for 
lighting and industrial purposes. 


WELLINGTON (New Zealand).—The report of the Engineer and 
Manager (Mr. Stuart Richardson, M.LE.E.) to the Power 
Stations and Tramways Committee of the City Council on the 
working of the City tramways for the year ended March 31 last 
states that the gross revenue from all sources amounted to 
£136,436 Is. 14., as compared with £125,010 14a. 4d. for the 
previous year, an increase of £11,425 6s. 9d. Tne traffic revenue, 
including Karori and Nuramar mileage dues, amounted to 
£129,032 13s. 9d., an advance of £10,226 12s. 7d. over the pre- 
ceding year. „The excess of revenue over working expenses 
totalled £44,763 2s. 1d., and, after allowing for interest, sinking 
fund, and depreciation, there remained a net surplus on the 
year’s working of £5,934 9s. The total capital outlay to the 
end of the year was £564,354 5s. 8d. The passengers carried 
on the city lines during the year numbered 21,079,902, or 
1,574,179 more than last year. The generating plant at the 
power station was worked to its full capacity during the year, 
and the Council placed an order for additional plant with 
the Electric Construction Co., of Wolverhampton. The con- 
tract included a Belliss and Morcom high-speed engine, coupled 
to an Electric Construction Co.'s generator, with a capacity of 
750 kw. output, with the necessary condensing plant, clectrical 
and other accessories, and a main switchboard panel. Two 
Lancashire engines, manufactured in Wellington, have also been 
supplied. Rail corrugations were generally evident over the 
whole of the routes, but most apparent in Lambton Quay, 
where the noise caused by cars traversing the line became very 
annoying. The only remedy at present adopted has been to 
grind the corrugations out—a tedious and expensive process. 
This method has been adopted in the City, the apparatus be ing 
attached to a car and the work done after traffic hours. The 
attachment was constructed at the Newtown Car Sheds, from 
designs by the Car Shed Superintendent, who also supervised 
the grinding operations, which, up to the present, have been a 
great success. The Enginecr’s report on the lighting under- 
taking shows that the gross receipts amounted to £44,321 8s. 2d., 
and the working expenses, including renewals of plant, £25,018 
19s. 2d. After providing: for interest and capital charges and 
depreciation, there remained a net surplus of £4,272 6s. 6d. 
The units generated totalled 2,571,688. The tender of Messrs. 
C. A. Parsons & Co., of Newcastle-on-Tyne, for the supply of a 


1,500 kw. turbine generating set was accepted. During the 
year the consumers increased in number from 3,683 to 4,136, 
being a record increase in electric lighting in Wellington in any 
one year. 


TRACTION— Home. 

Lonpon.—It has been resolved to proceed at once with the 
Harrow-road electric tramway extension. The new lin» of tram- 
way will form a connecting link between the lirge network of 
tramways serving the north-western district and the terminus 
of the Bakerloo tube, bringing to the tube traffie from Kensal 
Green, Willesden, Sudbury, and so on. 


TRACTION— Overseas. 
GEELONG.—The Melbourne Electric Supply Co. have been 
invited by the Town Council to instal a trackless trolley service 
for the Barwon ward. 


Inpia.—The Madras and Southern Mahratta Railway Co. 
have under consideration the question of introducing the Renard 
road traction on the Mysore-Siddapur-Tellicherry and Mercara- 
Siddapur roads, a total distance of about 140 miles. Theobald's 
block instruments for train signalling were recently installed at 
the Kumbakonam station on the South Indian Railway in 
connection with the Mahamagam festival. Up to December 31, 
1908, the points and signals were interlocked at 49 out of 262 
stations on this line. The List and Morse system was in force 
at 25 stations; Winter's system at 14 stations; Dutton's at 
6 stations, and 4 stations were fitted experimentally. Winter's 
block and ticket issuing instruments for train signalling were in 
use at 24 stations, and Theobild's train key instruments at 16 
stations. The Oudh and Rohilkhand State Railway are re- 
ported to be arranging to fit Stone's system of electric lights 
and fans to 12 more upper class coiches next year. Stone's 
electric lights and fans are to be fitted to the existing upper 
class carriages of the North-Western State Railway, the work 
being spread over a period of five years. At present, most of 
the vehicles on this liue are fitted for lighting with gas, namely, 
3.204 coaches of kinds, while 34 vehicles were fitted for elec- 
trical lighting and 279 vehicles were not fitted for lighting on 
either of these systems. 

SwITZERLAND.—A decree has been issued granting to the 
St. Gall-Speicher-Trogen Railway Co., of Trogen. a concession 
for the construction and working of a single-track, metre-gauge 
electric railway, 54 miles long, on the St: Gall- Walzenhausen 
route, via Trogen and Heiden, with a branch from Kaien to 
Rehetobel. The concession will expire on May 16, 1949. The 
line is to be built in two sections: (1) Trogen to Heiden, in- 
cluding the above-mentioned branch, and (2) Heiden to Walzen- 
hausen. ‘The first section must be completed within two years 
from the commencement of operations, and arrangements 
relative to the completion of -the second section will be made 
later. The total cost of the work is estimated at 1,075,000 francs 


(£43,000). 


—— 


EAST LONDON ELECTRICAL EXHIBITION. 


Three of the Metropolitan Boroughs—Hackney, Shoreditch 
and Stepney--have set a notable example to other towns and 
districts by co-operating in the promotion of a large exhibition 
for popularising the use of electricity. The exhibition, which 
is attracting crowds of visitors to the Pitfield-street Baths, 
Shoreditch, was inaugurated on Monday, the 18th inst., and 
will remain open till October 30th. Some five years ago an 
electrical exhibition in the same building drew 24.000 people 
and the organizers are hopeful of an even larger attendance 
on this occasion, The management has been wisely entrusted to 
Mr. C. Newton Russell, A. M. I. C. E., M. I. E. E. (Borough Electrical 
Engineer, Shoreditch), who has the cordial assistance of the 
Borough Electrical Engineers of Stepney and Hackney, Mr. 
Wm. С. P. Tapper, A. M. I. E. E., and Mr. L. L. Robinson, 
A. M. Inst. C. E., M. I. E. E., M. I. M. E. | 

Мг. W. M. Mordey, M. Inst. C. E., M. I. E. E., came specially 
to perform the opening ceremony and he warmly commended 
this educational work by the Borough Councils. His view was 
that they were wise in having a specialists’ exhibition of that 
description. He would not say that the time had passed for 
holding large international or national exhibitions, but he 
maintained that a great deal in a way more useful work could be 
done by bringing before the public in the different districts 
of London and the various towns throughout the country 
the developments in special branches of art or industry. The: 
districts, representing practically one-tenth of London, were 
fortunate in having, by accident or design, the same system ot 
electrical supply. That would make co-operation, when the 
time came for it, much easier than might otherwise have been 
the ease. The public seemed to be very well served in those 
districts. The average price for electricity for the whole of 
London was 2:94. per unit, as compared with 1854. in the three 
districts represented at the exhibition. The revenue from electric 
light consumers in London-was probably not more than one- 
third of the income derived from gas; yet as a domestic light: 
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there could be no doubt whatever that electric light possessed 
enormous advantages over the other illuminant. The intro- 
duction of the metallic filament lamp had at one stroke, as it 
were, doubled or trebled the value of electricity as regards 
lighting. With a maximum force of 4d. per unit flat rate, the 
consumer could have with the metallic filament lamps a 
20 c.p. light for four hours a day all the vear round at a cost of 
only 12s., or something less than a half- penny а day. Mr. Mordey 

also laid emphasis on the value of electricity for power purposes, 
“In my opinion as an engineer," he observed. the electric 
motor has no competitor from the point of view of advantages 
for power purposes." Electricity was by far the cheapest means 
of supply for power. As to heating and cooking by electricity, 
he predicted that there would be very great development in 
these directions in the next few years. “ This business of 
electrical distribution is only just beginning," continued Mr. 
Mordey ; " Borough Councils must be prepared for very large 
extensions of machinery and expenditure. I feel convinced 
that in the future the consumption of electricity will be eight 
times as great in these districts as it is to-day." Finally, he 
repudiated the idea that any other country, particularly Ger- 
many, was ahead of England in electrical distribution or electrical 
engineering. "The consumption of electricity in London was 
37 units per inhabitant as compared with 13 in the large towns 
in Germany, and whereas they paid on an average price 
of 1:854. per unit, the cost in the German towns averaged 
444. “ We are far and away the leaders in Europe in electrical 
distribution and we ought to get much further ahead." 

The exhibition merits description as one of the most attrac- 
tive and interesting of its kind yet held in London. There are 
upwards of forty exhibits effectively arranged in the two spacious 
halls, showing the latest developments in the application of 
electricity for industrial and domestic purposes. Here can be 
seen demonsteations of the advantages of electricity for 
the industries carried on in the three. boroughs, as well 
as the more recent improvements which have made electricity 
the cheapest and the safest and most hygienic of all lighting 
systems. Experts are in charge of working machinery, elcotric- 
ally driven for the various branches of the wood and timber 
trade, and plant for the manufacture of ice, tobacco cutting, 
etc., bv electricity is also on view. Domestic electrical appliances 
such as cookers, and heaters, and useful novelties are shown 
in endless variety and at prices to suit all tastes. In the central 
pavilion an Information Bureau has been opened, and visitors 
are readilv supplied. with information relating to every kind 
of supply in the respective boroughs, together with the official 
tariff of charges. 

A show-board demonstrating the application of the O. 8. 
Wiring system to economical house wiring forms one of the 
leading features of the displays by Messrs, Siemens Bros. & Co., 
Ltd. The show-board is illuminated with some of the latest 
types of Tantalum lamps. "The firm are showing for the first 
time a watt meter change-over switch for three-phase circuits 
unbalanced loads. By using this switch the necessity of a 
second watt meter is dispensed with. The new pattern switch 
is made for any current and insulated for 10,000 volt circuits. 
Another new production takes the form of a flush type edge- 
wise instrument with plain scale, by means of which, it is claimed, 
errors due to parallax are avoided. 

Electric heater appliances for factory use, and domestic 
appliances are shown in great variety by Simplex Conduits, 
Ltd. There are electric irons for laundry work and tailoring, 
soldering irons and glue pots, electric kettles and electric heating 
apparatus, suitable for the factory, office, or home. The Simplex 
Metal Filament lamps illuminate the exhibit. 

A completely automatic push-button electric lift is shown 
in operation by Messrs. Marryat and Place. A 500 amp. Moissan 
type electric furnace is another feature of the stand. 

A “Country House and Hotel" refrigerating plant is on 
inspection at Messrs. G. J. Worssam & Son's stand; and clectric 
cooking and heating apparatus on the“ Ruartzalite " system 
are exhibited by Messrs. Thomas L. Scott & Co., Ltd. 

At Tyler and Freeman's stand is shown their patent enclosed 
electrie winch, which is specially suitable for use in very dusty 
or wet positions. The motor is entirely inside the hoisting barrel, 
which, in fact, is the revolving field of the motor. The armature 
revolving within it is geared thereto by internally cut reduction 
gear designed for any required hoisting speed. The barrel is 
supported on large ball bearings, enclosed with housings, 
which, with the end covers similar to those of the ordinary 
enclosed motor, make the winch impervious to anything short 
of actual flooding. The armature is also mounted on ball bearings 
and ample lubrication is provided for the gearing,so that the 
mechanical efficiency is very high. A starting and reversing 
controller of the Oram type is used. 

Electrically driven wood-working machines attract attention 
at Messrs. Kirchner & Сов stand. One of the best types is 
the H. N. A. Kirchner new patent band-sawing machine. It 
is designed on unique principles, the principal feature being 
outside bearings of new design to the pulley shafts of both 
upper and lower wheels. Specimens of improved general wood- 
workers and automatic plane iron grinding machines are also 
in the collection. 
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Switeh-gear motor starters distribution boxes, fuse boxes 
and instruments are shown to advantage by Messrs. Ferranti, 
Ltd. Ordinary wire resistances are dod in the construc- 
tion of the Ferranti motor starter, a non-metallic resistance 
substance being utilised. The power-distribution fuse-boxes 
on view are built on the Ferranti Section system. The cases 
permit of displacement at either end and the addition of extra 
units. The Ferranti electric regulator merits particular mention. 
The use of this regulator enables the consumer to control the 
amount of light given by any lamp as easily as is the case with 
an ordinary gas jet. It may be used with any make of incan- 
descent lamp, and with small electric fans, no matter what the 
source of supply. 

The National Boiler & General Insuran^e Co., Ltd., are 
showing a collection of patented appliances and fittings ; ; Messrs. 
J. G. Ingram make a special feature of india. rubber electrical 
gloves and other goods, and the Albion Clay Со, Ltd., give 
prominence to Syke's Patent Stoneware Conduits for the pro- 
tection of underground electric cables, 

Shown on the stand of Messrs. Babcock & Wilcox. Ltd., is 
a model of a patent water-tube boiler, suitable for all industries, 
using all kinds of fuel and for the utilisation of waste gases. 
The model is fitted with the Babcock & Wilcox patent steam 
superheater for superheating the steam produced bv the boiler 
to practically any degree. The firm are also exhibiting one of 
their patent chain grate stokers, designed for the efficient and 
smokeless combustion of semi-bituminous fuel. A model of a 
water-softener on the Lassen and Hjort system is also on view. 
The water-softener is designed for the purpose of removing. 
by chemical means, the seale-forming matter from water prior 
to its use, thus keeping the boiler free from scale and obtaining 
the maximum of efficiency, 

The Willeox-Penberthy “ automatic " injectors, “auto-posi- 
tive injectors and other steam specialities are exhibited by 
Messrs. W. Н. Willcox & Co., Ltd., and a visit to the stand 
should not be missed. The“ auto-positive " injector is especially 
suitable for compound road locomotives, steam road rollers, 
ete. It will start on a short lift at 25 to 30 Thx steam pressure, 
according to size, and operate to 190 to 200 tbs, pressure, 
water 74 degrees Fahr., or summer temperature, and at winter 
temperature it works to 240 Ibs, pressurc. This injector is of very 
simple construction, consisting of only five working parta, 
and is operated by a single globe valve in the water supply pipe. 
Oils, plunger pumps, die stocks, are among other stores supplied 
hy the firm. 

“ Quick Grip” spanners comprise the special line shown by 
Messrs. A. G. Taylor & Co. Mr. Haydn T. Harrison, M. I. E. E., 
is exhibiting a patent D.P. switeh-fuse ; and Messrs. R. Becker 
& Co. have brought together a fine collection of wood- working 
machines, a number of which are driven by separate electric 
motors, 

The Thorpe meter (dial type), time lag circuit breaker and 
motor starter, described and illustrated in the last issue of 
the ELECTRICAL ENGINEER, are displayed by the Thorpe Meter 
Syndicate, Ltd., and are attracting a good deal of attention. 

A combined installation set, consisting of a miniature type 
of electrolytic meter, pair of fuses and sealing trough, is one 
of the latest productions placed on view by the Reason Manu- 
facturing Co., Ltd. It is neat and compact and can be used 
for either concentric or twin cable. 

Name plates in metal and other material are shown by Messrs- 
Dewin Bros., who are specialists in this branch of work. 

Mr. S. F. Huxley has a very interesting display including a 
wide range of the " Metalik " Tungsten filament electric lamp 
of Messrs. G. M. Boddy & Co., as recently doscrib-d in our 
columns. 

Some of the latest productions in electrovl radiators are to 
be seen at Messrs. Purcell & Nobbs’ stand. These radiators are 
useful for large buildings equally with small dewlling rooms 
and offices. Extremely ‘low working cost, hvgienic treatment 
of air, 100 per cent. efficiency in working, are among other 
advantages of the Electroyl.” 

Other exhibitors also include Messrs. Rashleigh Phipps & Co., 
who are showing a Kaleidoscopic Electric sign, ete. 


es 


PERSONAL. 


Mr. F. А. M. M'Carty, of Queen-street, Melbourne. Australia, 
who came from America to supervise the installation of the 
Freemantle Tramway and Lighting scheme, has decided to 
devote special attention to consulting work in electrical engi- 
necring. 

Mr. Clifford Coffey, who recently completed a three vears’ 
course in electricity at the Bendigo School of Mines, Victoria 
(Australia), has been appointed Manager of the Electrical 
Supply Co `s power-house in that city. 


Mr. T. W. Ellis, electrical engineer, of Swansea, has become 
a member of the South Wales Institute of Engineers. 
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ROYAL COMMISSION ON MINES AND 
ELECTRICITY. 


The Committee appointed by the Royal Commission on 
Mines to inquire into the causes of means of preventing 
accidents from falls of ground, underground haulage and 
in shafts, has just issued its report. This is a bulky volume, 
with many diagrams and tables, but there is very little 
said as about electricity. It 1з clear, however, that the 
members of the Committee approved of electrical winding 
engines. They remark that the motive power almost 
entirely employed in the United Kingdom for winding 
purposes is steam, directly applied, and although two or 
three electrically-driven winding engines are in operation, 
electricity has not been adopted to anything like the extent 
that it has in Germany and France, where, since the 
Invention a few years ago of the arrangement known as 
the Ilgner-Halske System, its use has been attended, in 
some cases, with considerable success. In the former 
country there are between 50 and 60 Ilgner sets’ at 
work. We were particularly impressed with the electrical 
winding appliances at the No. 11 Pit of the Compagnie des 
Mines de Béthune, where the Ilgner-Halske set, driving a 
Koepe drum winds a cage of two decks, weighing 5 tons 9 
cwts. from a depth of 510 yds. The drum, or sheave, is 
8 yds. 2 ft. in diameter, and a steel rope 2-24 in. in diameter, 
made up of seven strands, each 1-18 in., makes only one 
half turn, lying in a birch ‘trod,’ or groove way, the 
friction of steel against birch affording sufficient grip to 
prevent slipping. The ‘trod’ was built up of blocks of 
birch, keyed, the brake being applied to the rims on the 
bottom half of the sheave. The output from this colliery 
in 1906 was 1,640,451 tons. It is interesting to note that 
at Béthune the brake was worked by compressed air—an 
arrangement which is usual in Germany also—as the 
electric automatic brake depending on electro-magnet, 1s 
not sufficiently certain in its action to allow of its being 
used except in cases of emergency.” As regards haulage, 
the Committee paid little attention to the question of 
electricity in this connection, deeming that they need not 
go behind the “ Special rules." But, as we know, since their 
labours were undertaken, a special home office inquiry into 
this aspect of mining has been ordered. The Committee, 
however, remark that the electrical conditions under- 
ground at some collieries, especially in Scotland, leave 
room for much improvement." It is added that this was 
no doubt largely the outcome of a lack of knowledge of 
electrical engineering on the part of those in control. They 
were impressed with the necessity of employing reallv 
competent electricians, instead of mere “handy men," 
who might or might not know how to wire a lamp fitting. 


RADIOTELEGRAPHIC STATIONS. 


An official list of radiotelegraphie stations open for inter- 
national traffic has been issued by the International Telegraph 
Bureau, Berne. The countries included are the United Kingdom, 
Germany, Russia, Austria, Italy, Spain, Denmark, Sweden 
Norway, Belgium, Holland, Japan, Uruguay, and Chile. Un- 
fortunately, the catalogue does not include stations in the United 
States, Canada, or France. Of the 690 installations, 124 are coast 
stations, the majority being open to the general public, and the 
remainder to messages from ships in distress only. In the latter 
class are the naval and military coast stations and those on 
lightships. The list does not include any inland stations, thes? 
not coming within the purview of the convention. The distribu- 
tion of the stations on the coasts of the various countries 18 as 
follows :—Great Britain and Ireland 35, British West Indies 4, 
Gibraltar 1, Malta 1, Italy 23, Germany 15, Tsingtau 1, Russia 
13, Denmark 7, Japan 5, Norway 4, Austria 3, Holland 3, Chile 3, 
Spain 2, Uruguay 2, Belgium 1, Brazil 1, Rumania 1. Even 
without counting the British stations in Canada, and elsewhere, 
which do not appear in the list, it is clear that Great Britain has 
realised that wireless telegraphy is of far greater importance to 
her than to any other country. In the matter of ship stations she 
is also well ahead, the totals for Great Britain and Germany 
being :—-Great Britain, warships 176, merchant vessels, 86; 
Germany, warships 95, merchant vessels 53. Among the coast 
stations in Great Britain four conduct the ordinary telegraphic 
business of the Post Office, taking the place of a wire or cable. 
These stitions work in paira, on? pair communicating across the 
Wash andthe other between Mull and the Outer Hebrides. The 
British}Post Office is the first among the signatories of the con- 
ventionYMto use wireless telegraphy in place of the older methods 
as a regular means of communication. 


ELECTRICAL ACTIONS IN THE LAW COURTS. 


À number of cases of electrical interest ere down for 
hearing in the Law Courts. The Donnersmarckhütte 
Oberschlesische Eisen-und Kohlenwerke Akt.-Ges., of 
Zabeze, Germany, are bringing an action against the 
Electric Construction Co., Ltd. The ground of their com- 
plaint is alleged infringement of two Ilger patents for 
automatic control of electrical flv-wheel sets in the driving 
of reversing rolling mills. The case will come before Mr. 
Justice Warrington, but is likely to be adjourned pending 
the result of an application regarding the validity of the 
patents. An action 1s being brought by the British Thom- 
son-Houston Co., against the Midland Railway Co., for 
alleged infringement of patents relating to the multiple 
unit system for electric traction. The Llandudno 
Urban Council are bringing an action against the 
Llandudno and District Electric Tramways, and the 
question and an agreement for current supply; and 
another interesting case in the list is the action by Messrs. 
J. H. Holmes & Co., Newcastle, against the Associated 
Newspapers, Ltd., in reference to alleged infringement 
of a patent printing press contrel system. Lloyd’s action 
against the Marconi is also included in the list. 


SOME CONTRACTS. 

A contract to supply power house equipment has been placed 
by the Municipal Tramways Trust, Adelaide, Australia, with 
eus Wm. Adams & Co., Ltd., agents for Messrs. C. A. Parsons 

0. 

We hear that the Home Board of the G. I. P. Railway, India, 
have placed an order with Messrs. Brown, Boveri & Co., Ltd., 
for two “ Aichele " train lighting equipments, type C, each for 
an output of 375 watts at a tension of 24 volts. Messrs. 
Greaves, Cotton & Co. are supplying for the Nizam's Guaranteed 
State Railways an '' Aichele " train lighting set, type C, but 
for a tension of 32 volts. This equipment is intended for fans 
only, installed in the Agent's saloon, and will work in con- 
junction with an L.T. 6 “ Lux " battery by the Chloride Elec- 
trical Storage Co., Ltd. 


LAW CASES. 
BRITISH ALUMINIUM COMPANY. 


The petitions of Dick Kerr & Co., Ltd., and A. Schonfield & 
Co., for the compulsory winding-up of the British Aluminium 
Co., Ltd., came before Mr. Justice Swinfen Eady in the Com- 
panies’ Winding-up Court. 

Mr. Younger, K.C., who appeared for the company on both 
petitions, asked that they should stand over for another month. 
The petitions were originally presented in July last. The company 
was of very great magnitude, and was doing a very great busi- 
ness во it was desirable that there should be a proper reconstruc- 
tion, the figures to be dealt with being enormous. A schem? 
of arrangement had been sanctioned, and it was necessary that 
the arrangements should be further matured. 

Mr. Martelli, for the first petitioners, did not oppose, while 
counsel for the other petitioners said he only asked that his 
clients should be acquainted with what was being done. 

Mr. Younger promised there would be no difficulty in this, 
and his Lordship agreed to the hearing of the petitions standing 
over. 


BREMER ARC LAMP CASE. 

Mr. Justice Joyce delivered reserved judgment in the 
case of the British Westinghouse Electric and Manufac- 
turing Co., Ltd., v. G. Braulik, in which the plaintiffs 
alleged infringement of the Bremer arc lamp patent. 

Mr. Justice Joyce said: The invention claimed by the 
patent in this case is, “ An arc lamp having downwardly 
pointed electrodes and provided with both downward and 
horizontal feed mechanism so arranged that a certain 
amount of operation of the horizontal feed mechanism 
takes place before the downward feed mechanism is per- 
mitted to operate, subject to the disclaiming note." The 
disclaiming note is: “ The lamps to which this my in- 
vention applies, are of the type in which the current is 
supplied to the electrodes through electrode holders in 
which the upper ends of the electrodes are firmly clipped, 
and which are capable of being lowered simultaneously 
through the same distance, and about one of which the 
corresponding electrode can swing under the action of a 
device acting near its lower end, and I limit my claim to 
lamps of this description.” Apparently the original claim 
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was too wide, and by the disclaiming note the plaintiffs 
restrict the application of their invention to a particular 
kind or particular kinds or to a specified type of arc lamp, 
in such are lamp claiming any and every arrangement 
whereby a certain amount of the operation of the “ hori- 
zontal feed mechanism," a term previously defined, takes 
place before the “ downward feed mechanism," a term also 
previously defined, is permitted to operate. He does not 
claim some specified or any particular apparatus or 
mechanism to effect the purpose indicated. The patent 
is not for any particular contrivance or device to effect a 
certain object, but generally for every тее of effecting 
that object in any arc lamp having certain specified char- 
acteristics. The specification by letterpress and drawings, 
in which it is admitted on the part of the plaintiffs, for it 
could not be denied, that there are several errors and in- 
accuracies, purports to show a mechanism quite easy to 
contrive, the object being given whereby such an arrange- 
ment as claimed can be effected in the particular type 
of arc lamp to which the invention is intended to apply, 
but it does not claim this specific mechanism or any other 
particular mechanism. 

Now assuming the validity of the plaintiffs patent, if I 
rightly understand what the defendant is doing, it appears 
to me that their lamp is an infringement. But I think 
the real and serious question in the present case is the 
validity or otherwise of the plaintiffs patent, and this 1s 
impugned upon two grounds :— First, it is said that this 
patent is invalid for want of subject-matter; and, further, 
that the patent was completely anticipated by the inven- 
tion claimed in Graham's specification. As has been said, 
and as I have said before, I do not intend to describe and 
explain the details of these various lamps or to discourse 
upon the scientific nature of what I do not understand. 
Lord Justice Bowen pointed out in the Fleet Case in 2 
Times Law Reports, 1t is no part of the function of the 
Court to qualify itself as an expert. The Court, in such a 
case as this, has to act upon the evidence of experts whose 
qualifications and opinions are tested by cross-examina- 
tion, and the Court weighs the evidence so given and 
tested. Thus proceeding, to my mind the result of the 
evidence is this: That there being & well-known con- 
trivance or arrangement, common, if not universal, in the 
kind of arc lamps in ordinary use, this patent is taken out 
for the application of such contrivance or arrangement 
mutatis mutandis to a precisely similar, if not the very 
same, purpose in a particular specified type of arc lamp, 
namely, that described in the claim as limited by the 
disclaimmg clause. This contrivance or arrangement as 
emploved in the vertical arc lamp in common use at the 
date of the patent is variously described in the evidence. 
To make use of it in the manufacture of any new or 
other type of arc lamp, I think was a perfectly natural 
and the obvious thing to do, and there does not appear 
to have been the slightest difficulty in doing it. It might, 
no doubt, have been done in various ways, in any one of 
which there might possibly be invention, and, conse- 
quenily, subject-matter for a patent; but, in my opinion, 
there could not, in the circumstances, be a good patent 
merely for the use in any new or special kind of arc lamps 
of that which was already known and commonly adopted 
in ordinary arc lamps for practically the same purpose. 
Rightly or wrongly, I think the objection founded on 
want of subject-matter to be, in the circumstances, a good 
and valid objection to the patent, and that in what is 
claimed there is no invention to support the patent, and, 
consequently. in my opinion, this action fails. 

As to the other objections, I do not think it can be denied 
that the inventicn described in Graham's American specifi- 
cation is within the claim of the patent in question, and 
that the lamp described in such specification would work in 
the manner which the patentee claims as his invention, 
and for which he has obtained his patent. 

Upon the whole, I think that the plaintiffs! patent, if 
otherwise valid, has been anticipated by Graham’s patent, 
if not by others; but the ground upon which I decide 
this case ig, that in the so-called invention of the patentee 
as claimed, there was no real invention or subject-matter 
to support a patent. The result is that I dismiss the action 
with the usual consequences. 

The British Westinghouse Electric and Manufacturing 
Co., Ltd., have entered notice of appeal. 
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PATENTS. 
Producing Periodical and Intermittent Motion. 


19151.- -1908._-W. VETTER & C. Murer, Hagen I.W. This is 
an electric device for producing periodical and intermittent 
motion, either for the sake of recording time or for actua- 
ting any other mechanism in which such motion is re- 
quired. Fig. 1 shows a diagram of a device in which the 
sand-glass contains an electrically-conducting material. 
Fig. 2 a sand-glass with rotating mechanism. Figs. 3 and 
4 a side and front view respectively of the mechanism, 
Fig. 5 a diagrammatic view of a device in which the sand- 
glass contains an electrically non-conducting material. Fig. 
6 a sand-glass, and Figs. 7, 8 and 9 details of this con- 
struction. On a shaft a which is dividel into two parts, 
two pear-shaped vessels b are arranged so as to form to- 
gether a kind of sand.glass. These vessels communicate 
with each other through an opening c formed between the 
approaching ends of the parts of the shaft. Through one 
of the openings d which can be closed, an electrically- 
conducting granular mass, such as iron filings, is introduced 
into the vessel. A conducting liquid may, however, also 
be employed. A certain, exactly determined time is re- 
quired for the conductive material to pass from the upper 
vessel into the lower one. At the end of the shaft a, a 
crank e is loosely mounted and connected by drawrods 
f and fl and a lever h, pivoted at g to a plate i, serving as 
an armature for the electro-magnete k. The crank e is 
connected to a pawl I which engages a ratchet wheel m 
rigidly mounted on the shaft a, so that the oscillating 
movement of the armature i causes the shaft with the 
vessels b to rotate in one direction. Two contacts n, loosely 


mounted on the shaft a, are connected to an electric battery 
k! and to electro-magnets k. As long as the electrically- 
conducting contents of the vessel b is running from the 
upper to the lower part, a contact is formed between the 
ends of the shaft parts in the opening c and the armature 
$ is consequently attracted and retained by the electro- 
magnet, Fig. 1. As soon as the upper part of the vessel 
is emptied, however, the circuit is broken, the armature 
i released, and the lever h pressed down by the spring F. 
whereby, by means of the pawl | and the ratchet wheel m, 
the vessel b is turned so that the empty part is placed iu 
the lower position. A spring z clamps the lower part of the 
vessel and holds it in upright position. A rod o is also 
attached to the armature i and adapted to advance a 
ratchet wheel p of the mechanism intended to be actuated 
by the device. Another construction of the device is shown 
in Figs. 5 to 9, The vessels. b! are here provided with 
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collapsible bags x containing a non-conductive material ; 
for instance, finely grained sand. Lancets el, slidably 
guided in the ends d! of the vessels bl, are attached to 
the bags so that their points are located inside them. Two 
spring actuated contacts w, sliding on the shaft a, are 
connected to the windings of the electro-magnet k and to 
the current generator E. A plate i serving as an armature 
for the electro-magnet k is connected through the rods f 
and /1, and the lever h to a toothed wheel ml. This meshes 
with a toothed wheel n! loosely mounted on the shaft a, 
and provided with a ratchet ring n? which engages a cor- 
responding ring q! attached to a ratchet wheel q. The 
latter is rigidly secured to the shaft a. A spring v, pressing 
against the wheel n! holds the ratchet rings n2 and q! in 
engagement, so that when the wheel m! is rotated in the 
direction of the arrow, the vessels b are turned with it. 
At the return movement of the wheel m!, the vessels are 
retained by a stationary pawl s engaging the ratchet wheel 
q. The armature i of the magnet is connected to a draw- 
rod o which actuates a ratchet wheel p of a clock. The 
bags x are always emptied in the same time, and the lancet 
el of the upper vessel, resting with its point on the sand, 
descends in proportion as the bag is emptied. When the 
bag is quite empty, the lancet enters the opening c between 
the parts of the shaft a and closes the electric circuit. The 
armature i is consequently attracted, and the shaft a is 
turned by the described arrangement in the direction of 
the arrow, together with the vessel bl. But as soon as the 
vessel b1 has been turned over, the lancet e! drops. The 
current is then interrupted, the armature 7 released and 
the gearings returned to their initial position by means 
of the spring F pressing on the lower h, while the vessels 
bl are retained by the pawl s and the spring z1. On the 
attraction of the armature to the magnet, or according to 
the construction, on releasing it, a mechanism may be 
actuated ; for instance, the wheel-works of the indicator 
may be moved forward a certain distance, say, the division 
of a minute on the dial. Fig. 7 illustrates an electric clock- 
work driven by the armature of the magnet. 


Electric Motors for Driving Submerged Pumps. 
19384.—1908.—W. MacpoNarp, Twickenham. In salvage works 
a difficulty is frequently encountered in removing water 
from a sunken ship on account of the depth at which the 
vessel lies. A suction pump cannot be made to raise water 
from a greater depth than 30 ft., since a column of water 
of that length will balance the atmospheric pressure on 
an area equal to its cross section. In practice, naturally 
the limit of useful operation is even a good deal lower 
than 30 ft. It, consequently, happens that when water 
has to be pumped from a greater depth than this, the 
pump must be sunk right down to the level of the wreck 
and operated so as to force the water upwerd instead of 
sucking it. It is then very difficult to drive the pump, 
because long shafting is required, and as this has to operate 
in water, its use is not very desirable. The present electric 
motor can be submerged and operated in water without 
the use of any enclosing casing, and can operate without 
any risk of damage if the motor has to run for some time 


unsubmerged. Economic design is attained by taking 


advantage of the presence of the water as a cooling means, ` 


and allowing a correspondingly high current density in the 
conductors, and to avoid risk of super-heating the motor 
is provided with a pump, by which it continually throws 
a stream of water over its windings. The motor is shown 
in the accompanying diagram, but in its mechanical out- 
lines it is similar to motors already in use. It is of the 
induction type, current being supplied only to the winding 
of the stator a. The rotor has conductors passing through 
it which are short circulated at the ends by metal rings. 
These rings are enclosed in insulating material, and the 
rotor conductors are also insulated from the core, preferably 
with rubber. The shaft of the motor is mounted in lignum- 
vite bearings d, which are unaffected by the water. It is 


necessary that the conductors should have specially good 
insulation, and the insulating material is best vulcanized 
rubber, which will withstand the action of water. The large 
amount of insulation necessary results in a very small 
space factor in the slots of the machine. This, however, 
is compensated for by the large increase in the current 
density which can be allowed in the conductors owing to 
their beirg surrounded by water. The stator and rotor 
body are made from stampings which have been sherar- 
dized so as to resist the action of water. For the rest, the 
design of the machine should be such that there are no 
exposed metal parts having a large potential difference 
between them, so that there will be no considerable leakage 
currents through the surrounding fluid. The rotor body 
and the part of the stator near it should have completely 
smooth surfaces, as otherwise the windage loss in the 
denser medium would be considerable. It is also necessary 
to prevent large E.M.F's. being set up in the fluid itself, 
and for this reason the voltage between the ends of the 
rotor when running normally should not much exceed 
that required to decompose the water. It is obvious that 
the motor thus designed for running under water would 
rapidly become over-heated if used in air. "Therefore, a 
pump e is permanently connected to the motor shaft, and 
connections f, g are made between the outlet A of this pump 
and the motor body, whereby, when necessary, the fluid 
driven by the pump can be distributed over the machine. 
The stream of water should particularly be directed through 
the air gap as by the pipe g, and if considerable in volume, 
requires no further guidance. If a somewhat small stream 
is employed, however, casings and partitions may be pro- 
vided to guide it to the parts where heat is generated, 
exactly as the air for air-cooling is guided in ordinary 
machines. In the case illustrated, side branches from the 
outflow pipe h suffice to supply cooling water, since no 
cooling is necessary save when the pump is in operation, 
the load at other times being small. The use of this water 
cireulation is only essential when the motor is working 
in air, though it slightly increases the capacity of the 
motor even when submerged. Commonly, however, the 
motor is half-submerged, and when pumping is liable to 
bring the level of the water down below it by its own action. 
In general, therefore, the water circulating device should 
always be left in action. 


Firing Electric Igniters. 


14126.—1909.—F. ELEKTRISCHER ZUNDER, G.m.b.h., Cologne. 


The object of the improvements in magneto-electric appar- 
atus designed for producing a current of electricity, par- 
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ticularly for exploding mines, is to obtain `a high efficiency 
in as compart a form as possible. Fig. 1 is a vertical section 
of the apparatus, Fig. 2 a side elevation, Fig. 3 a plan of 
one construction, Fig. 4 a side elevation of the end contact, 
Fig. 5 a vertical section of a second construction, Fig. 6 
a side elevation of the key, and Fig. 7 an end view of the 
key. The whole apparatus is enclosed in a box 1. closed 
at the top by a lid 2, and carried by a strap 3. In the box 
there is an opening through which a key, such as that 
shown in Figs. 6 and 7, can be inserted into the correspond- 
ing opening 4 of the driving shaft 5. On the shaft 5 is 
fixed the spur-wheel 6, which engages in the spur- wheel 
7, provided on the shaft 8, on the top end of which the spur- 
wheel 9 is secured, which meshes with the spur-wheel 10 
on the shaft 11 of the armature 12. The shafts 5 and 8 
are journalled in the playes 13, la, between which there is a 
wooden block 15 in the space between the limbs of the 
permanent horse-shoe magnets 16. In the wooden block 
15 there is an opening 17, in which a recoil spring 18 is 
provided, the ends of which spring are attached to the 
block 15 and shaft 5 respectively. Near the bottom the 
shaft 5 is turned down to a smaller diameter. so that a 
flange 19 is formed, which fits in the sleeve 20 fastened to 
the inside of the box 1. In the spur-wheel 6 there is а 
segmental slot 21, through which projects the stop 22. 
secured to the plate 14. The wheel 6 also carries a contact 
piece 23, which in the end position of the wheel 6 comes 
into contact with the contact spring 24, by which means 
the circuit of the binding screws 25 and 26 is switched 
into the circuit of the armature 12. If desired, the spur- 
wheels 6, 7, 9 and 10 can all be provided at one and the same 
end of the apparatus, and the key can then be applied at 
the bottom of the box. as shown in Fig. 5. In operating 
this apparatus, the key is inserted into the hole 4 and turned 
smartly in one direction. By so doing, current is generated 
in the armature, which, when it has reached a maximum, 
is switched into the outside circuit of the binding screws 
25, 26 by the contact piece 23 coming into contact with 
the contact spring 24. As soon as the key is released the 
shaft is turned back automatically into the first. position. 


Electric Arc Lamps. 


19395. —1908.—H. J. J. JanvRc. Amsterdam. Tho electrodes 


are arranged side by side, and one of them is surrounded 
with a part of less dense carbon, which may be reduced 
by a lower temperature than the other parts of the elec- 
trode. This leas dense part rests on a rotatable support 
which is fixed above the points of the electrodes at a posi- 
tion where the temperature is just sufficient to reduce 
such less dense part. An electro-magnet is arranged either 
vertically between the electrodes or in a horizontal plane 
under the arc in order to assist in keeping the arc constant. 
e 


Electric Telegraphy. 


19450. —1908.—4A. MviRHEAD, Shortlands. The working of the 


cable relay employed in connection with the re-transmission 
of telegraphic signals in submarine cables is claimed to 
be much improved by fixing the vibrator to the bridge 
of the suspension piece of the apparatus, and one end of 
the conducting fibre at a point on the armature of the 
vibrator in a line with the fibre of the suspension piece, 
the other end of the fibre being attached to the syphon. 
The contacta are mounted on an insulated platform, and 
their distance apart is adjusted by a right-handed and a 
left-handed screw. 


Telephone Transmitters. 


. 12918.—1909.—E. Eaner & J. С. Ногмѕтком, Stockholm. In 


order that the vibrations of the diaphragm which are 
greatest at its centre may be made operative at all the 
contacts of the transmitter, a second diaphragm is provided. 
This is attached to the centre of the first diaphragm by an 
interposing hollow cylinder, so that the sounds are trans- 
mitted with as little delay as possible. 


Apparatus ‘for ‘Controlling the Voltage of Dynamo Electric 


Machinery. 


12704. — 1908. —W. STANSFIELD & J. J. Hart, Lowestoft. The 


apparatus has two generators, the armatures of which are 
coupled in series across the constant potential mains. These 
machines are provided with a number of exciting field 
coils connected in such a way that as the speed rises from 
zero, the two machines act together so as to build up 
their tields. Further increases of speed and further increases 
of voltage of the first machine results in consequence of 
the field winding connections in the field of the second 
machine being weakened. The field coils are во wound and 
connected that at and above the critical speed at which 
the apparatus is designed to become effective, the resultant 
voltage across the constant potential mains, due to the 
combined action of the two machines, remains constant. 


19485.—1908. 


Electrically-Driven Turret Clocks. 


19458.—1908.—-E. J. D. Newitt, A. B. WEBBER, and TRE. 


STANDARD Time Co., London. The mechanism for operating 
the hands of the clock comprises an epicyclic train of non- 
reversible type. Its construction and operation is such as 
to overcome the action of the wind in causing the hands 
to vibrate and give irregular movement. 


Electric Impulse Charges for the Purpose of Wireless Telegraphy. 
17217.—1909.—S. Eisenstein, St. Petersburg. The hot or 


pointed electrode of the rectifying valve is connected with 
the negative pole, and the cooled electrode of large area 
with the positive pole of the course of current. The feeding 
tension of the charging current is selected in such manner 
that it is located at the limit of the penetrating force of 
the valve. so that in the first place current passes from the 
large to the pointed electrode, and thereupon a fresh passage 
of current in the opposite direction takes place, but a further 
passage of current and, consequently, a continuation of 
the oscillation process is prevented, because in the mean- 
time the energy of the oscillation process has diminished, 
so that the passage of current in the direction of the first 
half period is impossible. 


Dynamo Electric Machines for Operating Rolling Mills. 


ALLGEMEINE ErLECTRICITATS GESELLSCHAFT, F. 
Kanr-Urrn, Berlin. An automatic regulator governed by 
the main current is provided for the purpose of weakening 
the excitation of the starting generator or strengthening 
the excitation of the working motor, or modifying the 
excitation of both machines simultaneously. The device 
is operative only when the current reaches a value just 
below a predetermined maximum current strength, and 
ita action is to limit the current supplied to the dr.ving 
motor. 


Regulation of Dynamo Electric Machinery. 


19921. —1903. —AKTIENGESELLSCHAFT Brown Boveri & Co., 


Baden. In this automatic regulating device for electric 
machinery the regulating resistance is adjusted by means 
of a rolling sector, the point of which is mounted in a point 
bearing, and is moved by a relay controlled by the elec- 
trical system to be regulited. The circumference of the 
sector rolls over contacts of the regulating resistance 
arranged in an arc in order to produce an adjustment of 
the regulating resistance directly by means of the controlling 
apparatus and without intermediary members. Ву this 
means the system may be regulated with practically no 
expenditure of power and without much wear of the moving 
parts. 


Incandescent Lamp Chains. 


26287.—1908.—ALLGEMEINE BLECTRICITATS GESELLSCHAFT, F. 


K ARI.-UrkRk. Berlin. The chain consists of the lamps and 
a series of insulated pieces of wire for connecting them 
together, and which carry on both ends holders for making 
the connections. The parts carrying current are com- 
pletely insulated, and the linking up of the chain or the 
disconnection can be done rapidly without coming in con- 
tact with live portions. 


Electrical Ignition Apparatus for Internal Combustion Engines. 
11223.—1909.--R. F. HarL, Moseley. This is an improved 


construction of a combined coil and switch, in which the 
coil portion can be readily removed from the switch portion, 
and in which the making of the different wiring connections 
to the different parts of the circuits is greatly facilitated. 
Self-contained means are also provided in connection with 
the switch whereby the contact maker of the battery 
circuits can be temporarily cut out or short circuited for 
starting purposes, 80 that the trembler is at once brought 
into action and the circuit completed before the contact 
maker is rotated, thereby rendering the engine self-starting, 
the charge being ignited in one or other of the engine 


cylinders. 


Converting an Ordinary Electric Lamp-Holder into a Switch 


Lamp-Holder. 


3637.—1909.—E. B. WRIGHT, Westcliff-on-Sea. An adapter 


consisting of a tube having a plug portion with pins for 
inserting into the bayonet socket of the lamp-holder, and 
a bayonet socket to take the lamp is provided. A cylinder 
of insulating material rotates within the plug portion, and 
is provided with spring contact plungers which lie within 
the socket and communicate with depressed contacts 
engaging spring plungers in the lamp-holder. A handle 
projects through slots in the barrel and permits rotation 
of the cylinder through 90°, thus breaking the circuit. at 
four points. In the on position the switch 18 lightly held 
hy the contact plungers being pressed into the depressed 
contact. plates, while in the off position this 18 effected by 
providing blind depressions in the insulating cylinder. 


THE ELECTRICAL ENGINEER, OCTOBER 22, 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial. — 


Amount 
Name. Ars 
British Insulated and 1. 1.103,00 Cables, Ord. 1-100, 00 Б 
— 6 p.c. Cum. Pref., 1-100,000 ................ . 5 
—— 4} p.c. Mortgage "Debentures . ................ 100 . 


British поша Houston Co., 4i p. c. 1st Mort. Deb. 


3 % ᷣ — 89-94 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. 
ооо and 275,001-475,000................. 3. 11 
.c. Mor Debenture Stock ........ ‚..... 100. 40-43 
Callen ег' Cable, Debentures ................ ada. 100 . 105-107 

pani eio t WEN VEDI iw о Ra T ERE S REV dieu E qd 5 .. 101-111 

— 5p ee е ө э = аё ө ө ө ө ө ө о ө ө ө е э ө еве 6 eee 5 * н 
Consolidated E Шен Co., Ordinary, 1 110, 000 ...... em -$ 
Dick, Kerr, and Co., Ordinary, 1,260,000 ......... sre 1. 1-1} xd 
— 6 .c. Cum. Pref., 1-305, 000 e 1. 1-14 xd 
—— 4ġp.c. Debenture Stock.... 100 100-103 
Edison Rad Swan United, A 8 1-99,261 ..... . 3 $4 

„A“ Shares, 01- 0171139 бз ae iu 
—— 4 p.e. Deb. Stock, Red 6 6 2 6 „ 6 „ 6 „ о „6 e 6 2 2 „ „ „ „ eee 100 . 68-73 
—— 5 p.c. 2nd Debentures................. „„ 100 82-85 
Electric Construction, Nos. 1 to 112,100 „ 2 . 7/16-11/16 
— 7 p.c. Cumulative Ргеѓ......................... 185 . 13/10-1 7/16 
— 4 p.c. Perp. 1st Mort. ОеЬ.................... РЕ 65-69 
- Ferranti, Limited, 5 p.c. 1st Mort. Deb. n . 683-743 
General Electric Com 5 (1900) 6 p.c. Cum Iu 119 84°83 
— = c. lst Ada Va aor wo KR RR d e eR Vs -87 xd 
enley's Telegraph Works, Ordinary.......... . 6.. 12-131 
— — 1 p. c. e,. 5. 54-53 
——— 4$ p.c. Debentures ........................... 100 .. 106-108 
National Electric Construction Co., 1-170,000 ........ 1 tt 
Telegraph Construction and Maintenance ............ 12 841-36 
— 4 p.c. Bonds ................................ 100 .. 101-103 
Electric Lighting and Supply.— 
Amount 
Name. paid. Last price. 
Bournemouth and Poole, 8 r „ 10. 91-101 
Brompton and Kensington, Ordinary . saeco о Bus 64-7 
— — 7 p.c. Preference ............................. 5. 1 
Canadian General Electric Со., Common Shares . . $100 .. 120-1 
—— 7 p.c. Cum. Pref. 8босК........................ 100 .. 120-122 
Central Flectric Went priy, 4 p.c. Guar. Deb. Btock ...... 100 . 97-100 
Charing Cross, nd, & City Electric Supply, Ord., 

1- 80, 000 232% о е ө ө ө о э © е оооосеоеовоовоооое ө э ee 4-4} 
—— 4} p.c. Cum.. Pref., 1-80,000 ................... 5 .. ai 
—— 4 p.c. риш k, Ród. oneei 100 .. 98-101 
—— " City Undertaking,” 4j p.c. 5 1-80, 000. 5 81-41 
City of London, Ordinary ....... o 10 .. 104 107 
— ER p.c. Cumulative Preuůꝭ .. 10 .. 111-1214 

.c. Debenture exeun f 100 121-124 
p.c. 2nd Deb. Stk, Roe q . 100 100-103 
с Dt Durham Electrical Power Distribution Co., 

Ordinary, 1-50,000 оооососвовоооооо „„ „ ө ө 5. 112 
—— b p.c. Preference, 1- -50,000 .................... 5.. sl 
County of London Elec. Supply, Ordinary . .... 10.. 74-84 
——— 6 p.c. Cum. Pref. ............................ 10 .. 10{-11{ 1 
— — 1155 c. Debentures Prov. Certs. Al pd. Rd. .... 100. 104-107 

рс 2nd Debentures, Кед .................. 100 .. 190-103 
Edman n's e Corporation, owe 1-80,000 . . $-5/16 
—— 6 p.c. Cum. РгеЇ.............................. 3 - 
EN ege в с Coat VIN 5 ua 100 . 67-€0 

upp! о р.с. 18 
ШЕ Me —á 4 Ligh ow Re ^ 5 100 . 91-94 
lectric Power an ting, 6 p.c. Non. 

Cum. Pref., 1-150,000.......................... 1.. §-27/32 xd 
Enc ы ыйын. єз fn 

ens an мо е and No p.c. 

8 9 6392ũö᷑ b? „„ „6 2 66 „„ 100 е 963-99} 
London Electric Ordinary оеоооеово е ооесоеео е ооосоеоое е 3 . 14-2 
— 6 p.c. OS EE EE RARE A res S 5. 446 
— 4 p.c. 1st Mortgage Debenture Stock, Red. ...... 100 . 93-9 
ага аач ek, Red d Corporation р . C. Construction 

Prov. Certs.), all paid.......... 100 . 734-774 xd 
etsopolitan inary, 100,001-300,000.............. 5. 4-4 
—— $} p.c. Fit ‘Mortgage Debenture Stock ......... 100 . 105-108 
—— 4$ p.c. Cum. Pref. ...... CCC 5. 1-5 
—— 3 p.c. Mortagage Debenture, Ea UV Wd Caracas d 100 . 834-864 
Mexican". Electric ht Co., 5 p.c . 1st Mort. Gold Bds. 

1-935, C 1-1,000 ($100) D 1-8, 050 ($500) M 1-4,400 

C оа clas и и = 82 84% 
Midland Electric Power Dis., 43 p.c. lat Mort. Deb. Red — 98-100 
Newcastie-upon-Tyne Electric upply, Ord., 1-50,000 

and 57,010 to 137,500........................ 5. 444 
— do. 60,001 to 67,600, 62 2 о „„ ә ө ө о „ 9252 ә э» 5. 44-4 
—— do . 1.137,00 Non. Саш. .......... Б... "n 
Notting Wil i еше Lighting ................ eee 10 .. 1211 
Oxford c, Ordinary, 1-06 and 40-14,310 za Pa Rs 5. 6-6j 
— 4 y3 Miis P ccd eerie eee 100 .. 95-98 

te Elec. Co., Ord. 1-119,687 & 120,501-120,507 1. 14-1§ 
—— 6 p.c. Non-Cum. Pref., 1-100,000 .............. . 14. ТАЛА 
—— 6 p.c. Debenture Stock, Red M Uds 100 .. 103.106 
Rosario Electric Co. 6 p.c. bam. Fret, 1-40,000 ode 5.. 5518 

Boya! Electr nd Pref. Fairy std eis & TENE ue 5. 6-6 

mpany of Montreal, p.c. 

Debentures FC 100 .. 102-104 
Shawinige Water & Por. 0. 87 6 p.c. Cons. 1st Mt. pose — .. 1054-1071» 
Smithfield Marketa Electric Supply, Ord., 1-12,000 . s 
South London, Ordinary ........................ 4 .. 24-3 
South Metropolitan Electric Light and Power Ord. ... 1. 5/16-9/16 
—— 7 p.c. Cum. Рге!............................. 1 .. 1 1/16-1 3/16 
— 4} p e. 1st Mort. Dll! 8 100 .. 100-103 
8t. uh T ӊ and 100 Mall. Ordinary, 101-20, 080 aud 

0,081 to 60,100 .......... "E Quas. D he 84-9 
— Prat. Hen, eame: esses 92925 995264 6 7-7 
—— 33 p.c с. Deb. ооезоеоооео оа * е о о эё 692552 ә о о = о ° 100 ee 84- 


1909. 603 
Amount 

Name. Bo í ers price. 
Urban Electric Supply Co., Ordinary .............. 5. rn 
—— 5 p.c. Cumulative Preference, e 50,601. 100,000..... 5 11-11 xd 
—— 4} p.c. First Mort. Debenture Stock, Red. ....... 100 . 7.4-78| 
Westm nster, Ordina 2 озо оо о „ „ „%% „%% ө. Ф э «е ө ө е е ө eeeeaed 5 е 8 -9 
—— 4} p.c. Cum. Pret., 110,101-191,379 ............- 5 .. 6-51 

Electric Tramways.— 
Amount 

Name. paid last price. 

Anglo. Argentine 5 p.c. m: Ist Pref., 1-640,000 .... 8 2481 
—— Debenture id DEUM ET EM 100 .. 92- 

Bath Rlec. Trams. et. Ord. Shares, 75,001- -160, 606 1.. 11 
—— 5 p.c. Cum. Bref. i Shares, 1-75,000 ......... .. l.. 9/16-11/16 
Bir'ham & Midland Trams., 4j p.c. Ist Db. Stk., Red. .. 100 .. 87-90 
British Columbia Electric Railway Co., Ord. Def..... .. 100 . 151-156 
—— Ord: Pref. ............................ СРР 100 .. 121-126 
—— b p.c. Cum. Р tual Pref. Stock 100 .. 109-112 
— a p.c. Ist Mt. Debs., Nos. 1-6,250, of £40 each. 180 .. 100-102 xd 
— 41 p.c. Vancouver Power Pebbv : 102-106 
British Electric Traction, Ord., 1-30,000 & 60,001-90, 000) E: ‘ -1 
— — 6p.c. Ст. Pi, 80,00 1-60, FF Ў 24-2} 
—— b p.c. Perpetual Debenture Stock .............. 100 З 821-85 
—— 4} p.c. 2nd Deb. Stock ........................ 100 . 62-66 
Buenos Ayres Lacroze Trams. Co., Stg. „ 5 p.c. 1st Mort. 

Deb. Stock, Re. "T 981-100} 
Calcutta Tramways, Ord., No. 1 20920 Sales Sew eases 5 .. 41-51 xd 
— 6 p.c. Cum. Pref., Nos. 1-3 0,000 ................ 5. 41-5 
——— 4} p.c. 1st Deb. Stock, Red. o o — ... 100 .. 101-104 
Cape Electric Tramways, Nos. 1-491,222 .......... e dz. 8/16-7/16 
City of Birmingham Tramways, 5 p. c. Cum. Pret. ..... 5.. 44-5 
— 4 p.c. 1st Mortgage Deb., 1-3,000 (1917) . .. . 100 .. f6-100 xd 
City of Buenos Avres Trams. Co. (1904), 1- 248, 000. dre 5.. 51-6 
—— 4 p.c. Deb. Stock, Red. (1985) )))) 100 . 98-101 
Dublin "United Tramways (1896), Ord., Noe. 1-00,000 .. 10. 121-131 
London United Trys (1901) 5pc. Cum. Pref. ........ 10 . 21-21 
——— 4 p.c. lst Mt. Db. Stock, nen 0 ГЕЛСЕ 100 .. 07-70 
Metropolitan Elec. Trams. Defd., 1,000,001-1 ,914,016 . Ls 1/32- 5/33 
—— $ p.c. Cum. Pref., 500,00 11,000, 000 . 1. 13-14 
—— 4} p.c. Deb. Stock, Red. 100 . 64765 
Perth Elec. Tramways (W. A.), 65 p.c. 1 Mort. Deb. Stk... 100 1004-1024 
Provincial Tramways со, Ordinary, 1-24,912 ........ 10 . - 

—— 6 p.c. Cum. Pref., 1-10,000 ............ Vau Зз 10 . 91-104 
Ban Paulo Tramway, Ligh d Power (o $100 .. 1481-1514 
— 5 p.c. 1st Mort Deb . (1929) 1-12,000 ...... $500 .. 101-103 % 


South Metropolitan Electric Tramways and Lighting Co. 


6 үр. c. Cum. Pref., 19,671-169,570, Prov. Certs. .... 14 
ipe Deb. Stock, Red. (1940) ................. 100.. 69-73 
Yorksh (LH R.) Elec. Tram. Co., Ord., 70,001-110,000 65 .. [ 5 
——— 6 p.c. Cum. Pref., 1-462601 .................... Б. 1 
— 475 p.c. 1st Deb. Stock, Röd. Que 8 100 . 81- Hi 
Electric Railways.— 
Amount 
Name. ра. Last price. 
сна London, Ordinary............ eer re rer 100 . 60-62 
—— SES lu. Ace P aeo eis 100 . 85-87 
„ deen, 8 100 43-45 
— — 4 p.c. Deb. Stock (Prov. Script Certa. fully paid) . 100 . 101-103 
City and South London, Consolidated Ordinary ....... 100 , 30-31 
—— 4 p.c. Debenture Stock ....................... 100 . 100-102 
—— b p.c. Pref. Stock '91............... dud cedere d 100 . 108-110 
— 5„ > i OG yao tid ok азат eda s a dus онь 100 . 104-107 
— y E ЎА J a don aos aH Е 100 .. 100-103 
)J; ·¹ T 100 96-100 
Underground Electric Railways of London, 5 p.c. 
Prior Ln. Babs. or ass esee ta ER — 1021-1034 
Telegraphs and Telephones. — 
Amount 
Name. рд. Lasi price 
Amazon Telegraph Co., 1-25,000 .................... 10. 3-3} 
—— 5 р.с. Debe., Red., within 1-1,609 Red DNI 100 . 95-08 
American Telephone and Telegraph Collat. Trust 4 p.c. 
1-28,000 and 53,001-78,000 ............ $1,000 .. 96-98 
Ángic- American. Telegra dar Co., Ordinary "——— 100 . 61-63 xd 
—— 6 p.c. Preferred Ordinary ..................... 100 . 102-103 
—— Deferred Ordinary ................ eee 100 .. 213-22 
Commercial Cable Co.. Ster. 600 yr. 4 p.c. Db. Stk., Red. 100 .. 88-90 
Direct dew Telegraph Co., Ordinary ............. 5 .. 3-3} 
—— 10 p.c. Cum. Preference: CC 5 "t 
— up» , 50 .. 1004-1024 
Direct United States Cable S a А Oe are 90 .. 134-134 xd 
pue aon mos Cable Co., 44 p.c. Debs., reg. within í 100 105 
E and South African, 4 p.c. Mort. Debs., within ) 

18:000 (1913,................................ - 95 100-102 
—— 4 p.c. Reg, Mort. Debs. (Mauritius Subsidy) ) 

31-8,000 (1913)................................ — 
Eastern Extension, Australasia and China, 1-300,000 . 10 T -121 xd 
—— 4 p.c. Mort. Deb. Stock, Perp. ................. 100 .. 102-104 
Eastern Tele ere h Co., Ordinary tock .............. 100 . 127-130 xd 
— St p.c. reference Stock 100 . 84-86 

c. . Debenture Stock ........:...... 100 . 1044-1061 
ret orthern Telegraph Co. (of Copen п)........ 10 .. 26'-27{ 
Marconi's Wireless Telegraph Co., Nos. 1-394 ‚190 РСР 1. Fi 
National Telephone, Preferred ..................... 100 . 107-108} 
—— Deferred Stoekkkekkkͤcd˖dddd . 100 .. 121.123 
—— 6 p.c. Cum. First Pref. 2999999292297 э ¶́çô[rc о э е ө в t... 10 oe ToL at 
—— 6 p.c. Cum. Second Pref. ...................... 10 . 103-103 
—— 6 p.c. Non. Cum. Third Pref. .......... A A eA ee Б. .5 7/16- 511/16 
—— 34 p.c. Deb. Жаны Кос CCC 100 .. 98-100 
—— 4 p.c. Deb. Stock, Re qõedmͥut—k . 109 .. 100-102 
Pacific & European Teas .c. Guar. Dbs., Red., 1-1,000 100 .. 100-102 
West Coast of America, 7 0,000 and 53, 001- 63,008 dua] е dd 
—— — 4 p.c. Debe., 1-1,500, guar. oh Western Telegraph 100 100-10 
West India and Panama Telegra Co., Ordinary ..... 10 11/1613/16 
— 6 p.c. Cum. 1st Preference - xcu Pd 0 .. 81-91 
s p.c. Cum. 2nd Preference ................. 10 .. E 
—— b p.c. Debe., Red., 1-800 *°зтз о озо эе ө ө ө ө ө ө оосеоов е 100 ee 101 -1 3} 
Western Telegraph Co. ‚4-907,930................... 10. 18 -14 
—— 4 р.с. Debenture Stock, Red 652 о э ө э ә ө ө э = э ооо во 0 „ 100 ee 103-108 xd 
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TRAFFIC RETURNS 
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1909. 


AND TRAMWAYS. 


h Half-year’s figures. 


AND ACCOUNTS FOR ELECTRIC RAILWAYS 


| 
Traffic кеши рег Increase or | Miles of past А 
еек дестеазе | track open. | а dad | 
Cost 
Line. — =) | 
| | жиы | | | | | | | аг 
Ending 1909. | 1908 Week. | Current | 1909. | 1908. | | Total | Passengers v vul | ай Ен [Mile ше mile. 
| | | year. | | | Ending receipts. | carried. | seng — | 
3 | | 
| ! | | | 
| i 
Aberdeen C ti | t. 13 1,322 13d ie 907 £ i | 
een Corporation ......... C | i А — — 27 31 . n 
Ayr Corporation .............. Beni. 18 071 662 -+ 108 — a 281 MAY 11930 РЭ 1,509,119 9 moe | 4,940, ios 
| 
Baker Street and Waterloo Бу... Sept. 6,538 | 7,241 — 703 — 4:98 | == Ex. И ды 2: РИБ | EN = 38 | me 
Birkenhead Corporation........ Oct. 10 1,080 | 1071 + 9 |— 390 24:003 1362; — | = — RN | — | = — .s- 
Birmingham Corporation Oct. 9 6,755 6,511 ＋ 24 — 86.702 58:52 e "m mA = [ee = EM | E 
Blackburn Corporation......... Oct. 6 1, 100 | 1273 — 173 — 1,036 24°53 28-3 ae | = | ы: = ee ақ | UN s 
Blackpool Corporation......... Aug.26 2,152 2,050 102 732 | = | = „= pete nus — | == = aa 
Blackpool -Fleetwood Trams. „, 2,304 2,309 t 24 * — — — = | = " = 8 — m | NS ee 
Bolton Corporation............ Oct. 10 2,416 337 + 79 — 259 42 49 | Mar. 31 . . 
Bournemouth Corporation July 21 1,681 | 1,723 — 42 - 23 | 29} | 291 | M 81 160 709 13 991.328 1.766.088 nd 1 2012 | ied 
Bradford Corporation.......... Oct. 9, 4,889) 4888 -+ 1 3,568 98 ) 81 ; . ane 
Brighton Corporation.......... oct: 17. 924 921 + 3 + 1,358 | 9˙5 s eer 295,258 15909569 5,931007 ; H H 5% SN 8 | 25 
Bristol Tramway Company..... Oct. 15 6,607 5,258 349 = 67 b Dec. 31 m — mts ue 
Burnley Corporation........... Oct. 16 1,292 | 1,185 i 107| — 191 t Mar. 81 264.261 12 $55. 058 1.202.330 123 |1283 , 5,971 | T 
BE pas hg | 
Burton Corporation............ Oct. 17 277 268 + 9 — 193 10 , 31| 14918 8,221,595 430,913 | 1-04 8-30 | 1.460 | 6-85 
Cardiff Corporation............ April 3 2,000 | 1,957 - 43 — — 4 M 109, 979 | 25,058,146 2,497, 169 | — | 10°57 att | = 
| [OS 
Carlisle ашк Company ...|June 19, 170 175 — 5 — 89 ai — — | — — — € = 
Central London Railway ....... Oct. 16 5,509 8,262 = 2,753 йы es 6:77 Dec. 31 350,150 | 41, 898, 373 1,456,781 , 2:01 : 5:769 55,404 . 30-278 
Charing X, Euston, & Hamp. Ry. Sept. 6,678 5,642 ＋ 1,036 — T7656 | — | = | = is. ЗЕ | = Z — = 
City and South London Railway Oct. 17 3,016 2,033 + 83 ＋ 1,408 7:20 | 7: | — = — em | — = — = 
Colchester Corporation......... Juy 14 200 219 — 39| — 8 | — | Mar. 31 Е . : 
Cork E. T. and L. Company..... Oct. 14 505 | 477 + 28 — 9:89 | 9:89 Dec 31 0 "eei 5.757 178 НУН 109 а 1,477 | 226 
Croydon Corporation .......... Oct. 1 1,652 1,512 4- 140 ＋ 2,666 11} | — | Mar. 81 74,182 16, 277, 418 | ] ‚884,137 106 | 9-56 3.703 7-109 
Darwen Corporation........... Oct. ] 239 | 256 — 17 — 201 7°23 | 7:93 » 91 13, 899 2,557,654 245, 584 1:30 | 13°68 1,922 | 9-40 
Dover Corporation ............ Sept. 18 230 252 — 22 — 395 | 7 — „ 31 11, 593 2,697,672 316, 754 -98 | 8-78 | Аба | баз 
Dublin and Lucan Pietre Ry. . Oct. 15 135 129 -L 84 7 7 — | a = — a = ems i mm 
Dublin U.T................... Oct. 16 5,438 | 6,821 ＋ 117 |4 1,573 | 541 544 — | En ie = So) ace | — — 
Dundee City Tramways........ Oct. 6 1.332 1,305 — 27 — 669 — 2 15 : | 7. 
East Ham Corporation Oct. 16 1,001 941 + 60 L 3686 | 15 16 May 31 47.430 15 358 701 1.051 Eos oe 056 son | is 
Glasgow Corporation........... Oct. 9, 18,088 | 18,313 — 226 — 4,723 | 189 : . 
Gloucester Corporation......... Oct. 6 39 425 — 30 + '635 | 16 кы Мау = а мы 220,949,290 0760758 a 1050 | us | 3 
97 N., Piccadilly and Brompton.. |8ері. 9,693 9,204 LE 429 = 925 | — == — How TA ET er SK, = 
alifax Corporation 9 MP. —  |52:574| 87 | Mar. 31 81,872 | 20,378,672 | 1,786,890 | 11°40 | 11-18 | 1,528 | 8-40 
Huddersfield Corporation....... Oct. 9 1,640 1,622 + 28} 28} 31! 84,704 16.200.020 1.960.329 | 1-99 | 10-87 2,421 6-10 
Hull Corporation.............. Oct 16 3,928 3,370 + 29 26 ns 31 128,792 | 80,064,254 3,022,844 1 1092 | — | 4 
Tiford Corporation EUR pasate: Oct 9 477 404 + 10 : | 6 
Ilkeston Corporation........... Oct. 13 135 139 — 4 ety " 31 27 "Wh 1 965 320 198.416 A d 2 | 1.805 | 7-04 
Kirkcaldy Corporation. ........ Sept. в — 269| 266, 7 
Lancashire United Tramways ..'Oct. 19 1,303 1,313 = 300 300 De 31 68 904 12.564,53 2.244.344 N E ere | v 
Leeds Corporation... .......... Sept.18 6,896 | 6624, 108 | 
Leicester Corporation.......... Sept. 11 2,162 2,130 $ Mi, "AE is 340,309 e poe ias E post | ets 
Jiverpool Corporation Oct. 2, 11,158 | 11,443 = 104 104 : ; | ° 
Liverpool Overhead Railway. . . Oct. 10 1,823 1,339 — 6°66 240 Tank 30 579.004 ay 111, 516 ET 109; 386 D tee meee | у 2. 
London County Council........ Oct. 2 38,768 | 38,562 124 2 з . = . 
Lowestoft Corporation......... „ 17 216 258 — d pex Sept. $0" 11 300 27 046,206 ir 370 320 1-03 17.36 2,279 612 
Maidstone Corporation......... Oct. 9 195 202 — RE = == Sa = = o" 8 | Em | = 
Manchester Corporation Sept. 11 15,681 | 15,297 4- 183 | 181 — — — — — — | — == 
Metropolitan District Hen ey. . (Oct. 16 10,168 | 10,114 ER 24 24 = жез © == "m = | — — 
Metropolitan Railway.......... Oct. 10 16,455 1,4736 — 244 |, 94] | June 30 680,357 99,846,736 — 146 — | = == 
Nelson Corporation............ ‘Oct. 16. 151 131 | 2 9 : : є 63 == 
Newcastle-on-Tyne Corporation: m Ð 4051) 3.964 1 eol | sof „ 31 215086 | 46203104 | 4411745, 110 |1148 | $604 | 6-36 
Newport (Mon.) Corporation.. {Oct 9 ез 638 14 14 . . 7-2 
Oldham Corporation....... . . . Jan. 24 1,778 | 1,616 i E | 14 e 29) сыы pa vids dik | its | 21 
Portemouth Corporation ....... Oct. 10 2,046 1,809 9R 28 ? . e — — 
Reading Corporation........... Oct 14 6 620 T 18 13 ти 31 32.760 27 935 572 ЕН 481 pay 18.93 — | 4-65 
Rochdale Corporation.......... Dec. 26 1,240 1,126 ' 20-9 | 20-93 | . 6-47 
Rotherham Corporation. Feb. 4 555 587 t zen th pem = 8 10 HAS anis ы pig ps 8 | — 
Salford Corporation........ . Sept. 27 4,5900 4662 — 78 741 | Mar. 310 244,065 46, 771,611 5,486,150 | 1:25 | 10°67 3, 185 | — 
Scarborough Tramways Co...... — — — ' — E i RH 43 е Е АИ ot | — 
Sheffield Corporation .......... Oct. 10 6, 935 5,667 -L 30 37 à | 5-04 
Southampton Corporation......|Oct. 6 1,103 1127 — 18! 18 ud 25 262 847 10 121 885 1157 461 1 3 1 ыз | 1-30 
` Southend-on-Sea Corporation .. . Aug. 21 995 657 -+ — — — — — — — — | == | ртт 
Stockport Corporation ......... = em — 25 | 25 | Mar. $1) 52004 ^ 0,156,172 1,335,911 | 1°34 | 9 = 1,830 | 4-76 
Sunderland Corporation. . . lan. 27 1,310 1,836 — Me S e e: zs ERE Ex 
Swindon e ee (Sept. 22 169 156 + — — — — — — = | —| — | те 
Torquay Tramways........ . . . . Aug. 20 630 647 — 8°41 Dec. 31! 16,065 880,420 853,207 | 1:40 | 1-028! — | — 
Wallasey U.D.C. .............. Oct. 16 918 891 + 12-68 | 12-45 | Mar. 31 43,823 8.331.038 891,540 | 12 11-79 | 3,463 | 7-72 
| | 
атш тп Corporation. [IN xx — PTS 3 XE — SERE e 8 m Mut kgs | FP 
est Ham Corporation . Sept. di 2304 | 2289 + 27 |147 | Mar. 31 122,881 36,502,836 | 2,556,854 | 789 10-95 | 4,417 6-79 
Wolverhampton Corporation....|Sept.22 879 804 + 22} | — » 31| 44,432 9,440,369 975714 | — 10-929 2,190 | 6-509 
| 
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NOTES. 
CENTRAL STATIONS AS SCHOOLS. 

An instructive little episode has occurred at Swansea. 
It appears that two lads from the Technical College had 
had a three years’ course of training at the Municipal 
Electricity Works, but the engineer -reported that this 
training was inadequate as far as making them competent 
electricians was concerned, Lecause they lacked the 
necessary workshop experience. The cheerful outlook 
before them, said somebody on the Electric Lighting Com- 
mittee, was that they would remain switchboard attendants 
all their lives. Probably this was an exaggeration, for it 
does not reflect much credit on the intelligence of the 
pupils. In this particular case, the Education Committee 
is to enquire whether the lads should not be given scholar- 
ships to enable them to attend a workshop course. This 
is merely a detail of local concern ; but the wider principle 
at stake is worthy of a moment's consideration. Have 
not the Education and the Electric Lighting Com- 
mittees been making a grievous mistake, harmful alike to 
the unfortunate lads and to the Electrical undertaking ? 
It seems clear that they were released from the Technical 
College too soon. They ought to have received their work- 
shop training before being introduced to the Electricity 
Works. In that case, they would have been less trouble, 
more use to the Electrical Engineer, and more use to 
themselves. There is no objection to Municipal Depart- 
ments, electrical or otherwise, being made a step in the 
educational ladder, provided common sense is used. Here 
common sense seems to have been conspicuouslv absent, 
so that the lads have partly mis-spent their own time and 
that of the Corporation's officials. 


MUDDLED REPORTS. 


Birmingham's Public Works Committee has distinguished 
itself by the issue of à muddle-headed report on street 
lighting. Sir James Smith, in presenting the Committee's 
report, stated that after inspecting the experimental 
installation of electric lighting arranged by the Electric 
Supply Committee, they had caused the lamps in “ seven 
of the leading streets" to be fitted with inverted incan- 
descent gas-burners, which, by experiment, they found to 
be more efficient, and they purpose to slightly increase the 
height of the lanterns." To this categorical statement 
Mr. Ellanvy demurred, maintaining that no proper com- 
parison was made between electric lighting and gas lighting. 
Very rightly he objected that it should go forth that 
proper investigations had been made, and the one svstem 
found more efficient than the other. Promptly the Lord 
Mayor made the fatuous remark that the words “ more 
efficient“ in the report meant that what was being done 
now was better than what obtained before! Then why 
not say so? That the Birmingham Public Works Com- 
mittee plump for gas lighting against electric lighting 
without due consideration and proper examination 1з 
entirely a matter for local consideration, but that so 
misleading a report should be issued by a public body 
is a matter against which everyone interested in electricity 
and truth has a right to protest. 


SEVENTY PER CENT. DROP. 


Reporting to his Committee, Mr. Thomas Roles, City 
Electrical Engineer, Bradford, estimates the fall 1n revenue 
on the lighting side as a result of the introduction of 
metallic filament lamps as high as 70%. But he does not 
show himself inordinately perturbed at the prospect, 
realising that the economy thus made will prove the most 


convincing of advertisements, leading to further exten- 
sions. This, and the encouragement to be offered to power 
consumers, he feels, should enable the revenue to be kept 
up. This is the proper spirit in which to meet improvements. 
Nevertheless, it may be well for some kind of conference 
to be held on the whole subject of charging for current 
and general service. | 


IRRIGATION CANAL. 


A very hopeful development of irrigation work is being 
put to practical test on the Upper Swat Valley, where a 
big irrigation scheme is being carried out. The water brought 
down in the canal is to be utilised for generating electricity, 
and a large station has been erected. For the present, 
and some time to come, all the power available will be 
utilised in pushing forward the irrigation scheme on both 
sides of the Malakand Ridge, which is to be pierced by a 
tunnel, work being commenced from each end. The tunnel, 
which is to accommodate a branch of the canal, will be 
over two miles long. It is probable that irrigation and 
electric power development might often go together, thus 
making both more feasible. 


AUSTRALIA AND ELECTRICITY. 


Australia has shown considerable enterprise both in the 
generation and utilisation of electricity and in the manu- 
facture of electrical appliances. Obviously, however, there 
are limitations in the latter direction, seeing the scanty 
population of the island continent and the regrettable 
slowness of growth. Of late this has been brought before 
public notice rather conspicuously owing to the Postmaster- 
General of the Commonwealth deciding to make a lavish 
extension of slot telephone appliances, and desiring to 
obtain the machines from Australian manufacturers. 
Although two invitations have been made, not a single 
tender has been sent in. This is not altogether to be won- 
dered at, when one considers the expensive equipment 
necessary for successful manufacture. Attcmpts are to be 
made to modify the design of machines and specifications 
in order to tempt the local manufacture. In a matter of 
this kind, populous countries are naturally in a better 
position to supply more efficient appliances at a lower 
price. In this instance it is probable that the Postmaster- 
General will ultimately have to seek what he wants in 
Europe or America, or ruthlessly cripple his service. 


ELECTRIC LOCOMOTIVES IN PRUSSIA. 


The Prussian State Railway Department already possess 
upwards of 70 electric-locomotives deriving their power 
from accumulators. These have answered so well that 
another 33 are on order, and are to be delivered for service 
early in the new year. The chief centre of activity is 
Worms, whence lines radiate to Oppenheim, Weinheim, 
and Bensheim. Experiments are also being carricd out 
with a petrol-electric locomotive. 


CENTRALISING SUPPLY IN FRANCE. 


The Société Central Electrique du Nord’s chief mission is 
to foster electric development in the most active of the 
industrial districts of France. One of its most promising 
offshoots is the Energie Electrique du Nord de la France, 
which is erecting a central station near Lille, with sub- 
stations at Roubaix and Tourcoing. It will generate 
electricity in bulk, for other organizations to distribute, 
but will also act as a distributing agency. Within six 
miles of the Central Station steam power is used to the 
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extent of over 150,000 h.p., and there is a population of 
600,000. Another affiliated company is the Société Elec- 
trique Lille-Roubaix-Tourcoing, whose activity is devoted 
to locomotion. A considerable extent of tramway line at 
Lille has already been electrified. 


STANDARDIZATION IN MINING. 


Mr. F. C. Albrecht, of the Westinghouse Electric and 
Manufacturing Co., American branch, when lecturing on 
electricity in the coal mining industry, as reported in our 
last issue, had much to say on the question of standardisa- 
tion. In the course of his remarks he roundly declared that : 

“ The sooner mining and electrical men get together and 
adopt a system of standards mutually agreeable and under- 
stood, the better it will be for all concerned. I am glad 
to say that some steps in this direction have alreadv been 
taken. At the last meeting of the American Mining Congress 
in Pittsburg, à resolution was passed which authorized the 
appointment of a standing committee for the purpose of 
standardizing mining practice and making necessary recom- 
mendations for electrical work in the mines. 

“ This standardization can apply not only to the voltages 
employed in the mine, but can be followed out further, 
in, for instance, the gauges of the tracks in the mines. 
Likewise, a certain standard for horse-power per ton and 
speed in miles per hour for locomotives might be at least 


approximately arrived at." 


STANDARDISATION OF CATALOGUES. 


One of the minor, but by no means least irritating, 
worries of busy men 1s the difficulty of keeping track of 
manufacturers, catalogues, price lists and booklets, owing 
to their varied forms and sizes. It has occured to à number 
of practical engineers that something should be done to 
remedy the evil, and as a result the Engineers, Standardised 
Publications Association has been formed, with Mr. J. D. 
Barton Innes as the energetic Secretarv, and Mr. John I. 
Hall as Technical Manager. The Advisory Committee 
consists of Messrs. А. Н. Dykes, A. M. I. C. E., M. I. M. E., T. W. 
How, F. C. S., Н. M. Sa vers, M.LE.E., and W. H. Booth, 
M. Am. Soc. C. E. The object of the Association is to SVS- 
tematise the keeping of catalogues by the пите duction 
of scientific classification, and by bringing influence to bear 
on manufacturers. The scheme is to get both engineers 
and manufacturers to become subscribers to the Associa- 
tion, and through its intermediary preventing waste, as 
members would apply onlv for lists relating to subjects 
in which they are interested. The Association should in 
time be able to confer a great boon on all concerned. It, 
may be mentioned that about a score of electrical engineers, 
many of them being chiefs of Municipal Electrical Depart- 
ments, are subscribers to the Association, whose address 
is Craven House, Kingsway, London, W.C. 


ELECTRICAL STANDARDISATION IN CANADA. 


A conference of municipal engineers has been held at 
the City Hall, Toronto, under the presidency of Mr. R. A. 
Ross, mainly to consider a system of standardising the 
equipment for municipal hydro-electric power schemes. 
It appears that excellent progress was made, among other 
matters, it being decided that no motor exceeding 10 h.p. 
shall be supplied with power from the lighting mains. 


SWEDISH ELECTRIC SMELTING COSTS. 


Sir Cecil Spring-Rice, writing from Stockholm to the 
Canadian Department of Mines, makes fhe following 
interesting statement regarding the development. of electric 
smelting in Sweden :—Arrangements have been made with 
the Trollhatten Water Power Co. for the construction and 
working of three electric furnaces for the production of 
pig iron. Each furnace is to receive a current of 2.500 h.p. 
and to produce 7,500 tons per furnace per annum. Two 
are to be in working, while the third is in reserve. The 
price of the current per horse-power per annum is 27-60 
kronors for the first 10 years, and 36-80 kronors the next 
10. The ore is to be brought from Grängesberg, containing 
from 0-4 to 1:995 phosphorus. Westphalia coke will be 
used, costing about 21 kronors at Trallhatten. It is calcu- 
lated that the cost of production will be 51 kronors per 
ton pig iron. The sale price is 58 kronors. With a produc- 
tion of 15,000 tons per vear the cost is calculated as folie 


Pd 


Kronors. 
Three furnaces oe ех ia ju .. 150,000 
Tools, ete. . .. 15,000 
Crushing apparatus for 35, 000 tons ore and 7,000 


tons coke Я is E T 9,000 
Electric motors, lighting, etc. T .. 6.000 
Transport of ore, and coke from harbour .. 15.000 
Transport of pig iron and slag . ES . 12,000 
Houses and shelters e - - .. 64,000 
Harbour works, levelling, etc. .. - .. 15,000 
Laboratory, unforeseen, etc. (11%) - . 20,000 
Licence єз T M is .. 34,000 
Working capital - T T T .. 25,000 
Minimum capital .. 24 m i .. 235,000 

Totals 54 .. 600,000 


The kronor is worth a little over thirteenpence. 


DEVELOPMENT OF THE MARINE STEAM ENGINE.* 


By MR. A. T. BARBER. 

The first actual experiments in the propulsion of ships 
by means of steam power were made in the early part of 
the eighteenth century. None of these early attempts led to 
anv definite practical results, and it was not until 1801 that 
the Charlotte Dundas showed the practicability of emplov- 
ing the steam engine for propelling ships. The ordinary 
beam engine was the first tvpe of engine generally used 
for driving the paddle-wheels, with which all the early 
steamships were fitted, and this arrangement is still in use 
on some American river steamers at the present date. 
A medified form of beam engine, known as the “side 
lever " engine, was very largely used from 1820 to 1860, 
and was very successful, being brought to great perfection 
by Robert Napier in the early Cunard liners. Direct- 
acting engines were introduced in 1837 in H.M.S. Gorgon, 
the evlinders being vertically below the paddle shaft, but 
these engines were objectionable on account of the short 
connecting reds, which were necessary. The “steeple ” 
engine and “ Siamese engine, intrcduced а few vears 
later by Maudslav and Field, were improvements on this, 
as thev allowed longer connecting rcds to be used. The 
oscillating evlinder engine, intreduced in 1827, did not 
find much favour at first, but was improved and re-intro- 
duced bv John Penn in 1838, and became very popular for 
paddle engines. The diagonal direct-acting engine was 
invented by Brunel, and is now the almost universal tvpe 
of engine for paddle-wheel steamers. 

On the intreduction of the screw propellor in 1836, 
gearing was necessary 1n order to drive the screw by means 
of the slow-running engines then m use. On account of 
the trouble given by the gearing, screw propulsion was 
dropped, but revived later on with higher speed engines 
working direct on to the propellor shaft. The best types 
of the early direct-acting screw engines are: the return 
connecting rod”? engine, Penn's trunk engine, and the 
short-stroke horizontal engine. The universal type of 
piston engine for all screw steamers now is the. inverted 
evlinder engine. The chief advantages of this tvpe of 
engine are: adaptability to any class of boat. even dis- 
tribution of power by using many cvlinders acting on one 
shaft, and also economy in material and fuel. 

The two chief points aimed at in the improvement of 
the marine engine have been : reduction in fuel consump- 
tion and reduction in weight of machinery. Early marine 
engines worked with absurdly low steam pressures, and 
used from 5 to 9 Ibs. of coal per i.h.p. hour, but in the 
improved mcdern type of engine the coal consumption has 
been brought down to less than 1 Ib. per i.h.p. hour. This 
has been effected bv the use of high-pressure steam, multiple 
expansion, increase in crank revclutions and in piston 
speed, and improvement in design. Reduction in weight of 
engines is usually of first importance in war vessels, and 
has fcllowed naturally with the improvements necessitated 
by a low fuel consumption. The weight of engines is re- 
duced to a minimum in torpedo craft, the weight cf 
machinery (including boilers) being about 30 Ibs. per 1.ћ.р. 
This hght weight is brought about by running at very high 
speeds. using high-pressure steam and a very low factor 
of safety. with great care in design and careful balancing 
of parts. 


* Abstract of paper to be read before. Northampton Institute Engineering 
Society, London, Oct. 29. 
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DEVELOPMENT OF ELECTRICAL UNDERT AKINGS.* 
By S. J. WATSON (Borough Electrical Engineer, Bury). 


It is, I believe, usual that a Chairman’s address at the 
commencement of each session should deal with some 
particular subject, and I, therefore, propose to make a 
survey of various points of interest in connection with the 
development of electric supply undertakings during the 
past 15 years. I have personally been engaged with supply 
undertakings for about 17 years, and may fairly claim to 
have been closely in touch with the subject. - 

In looking backward, one cannot help but be impressed 
with the remarkable growth that has taken place during a 
comparatively short pericd of time, and the tremendous 
amount of work involved in the equipment and setting to 
work of the various power stations with their distributing 
systems. 

Complete statistics are, unfcrtunately, not available, but, 
in order to illustrate the growth that has taken place, I have 
prepared a table, giving à summary of the records contained 
in issues of Lightning and the Electrical Times in 1894, 
1899, 1904 and 1909, so that you will see, and, I hope, 
appreciate, the improvements which have taken place 
during three periods, each of five years. 

It is no small thing to find that the amount of capital 
invested has increased from four to nearly 60 millions of 
money in 15 years, but such a fact does not necessarily 
imply that the capital is being employed to greater advan- 
tage from the engineering or even from the financial point 
of view, and in order to show that progress has, indeed, been 
made, I have also shown on the table what the increase has 
been during each pericd of five years, and the extra cost of 
dealing with such increase. 


extra units amounts to -768d. per unit. The load factor 
of the increased output has been 23-2%. 

The figures given on the tables need little explanation, 
but I would particularly call your attention to the fact that 
the capital cost per kw. of plant and mains installed has 
decreased from £139 in 1894 to £72 in 1909, the number of 
units sold per £1 of capital invested has increased from 3-4 
to 142, the average price charged has been reduced from 
6-16d. to 2:164. per unit, and the gross profit has 
gone up from 3-8%, to 6-695. It is also of interest to note 
that, whereas the cost of the plant and mains added during 
the period 1894 to 1899. was £92 per kw., the cost of the 
additions during the period 1904 to 1909 was only £57 per 
kw., and that the additions] working expenses for the 
increase in the output between 1894 and 1899 was 213d. 
per unit, whereas the cost for the increase in output 
between 1904 and 1909 was only -68d. per unit. A 
number of other contrasts might be made, but I will only 
mention that there is a difference of 293,095 kw. between 
the total capacity of the plant installed and the maximum 
load recorded, that is to say, that no less than 37% of the 
total plant is provided as spare. This represents a capital 
expenditure of over six millions, which is entirely unpro- 
ductive, inasmuch as it does not earn one penny of income. 
In this connection I would remind you that Parliament has 
recently granted powers to the London supply undertakings 
to interconnect their power stations. It is evident from 
these figures that such permission was badly wanted. 
There is no doubt that where power stations are situated 
within & reasonable distance of each other, the cost of 
running interconnecting cables would be small compared 
with the saving of expendiure on plant. 


RECORDS or SuPPLY UNDERTAKINGS. 


Year. 1894. 1899. 1904. 1909. 
Number of undertakings 30 100 225 290 | 
Capital expenditure .. £4,472,925 £11,895,993 £38,284,458 £57,818,142 
Plant installed 32,108 kw. 112,631 kw. 454,565 kw. 795,036 kw. 
Increase in capital ads £7,423,068 £26,388,465 £19,533,684 
Increase in plant ~~ 80,523 kw. 341,934 kw. 340,471 kw. 
Capital outlay per kw. £139 £105 £84 £72 
Cost per additional kw. 825 £92 £77 £57 
Maximum load Ge - 78.866,k w 269,680 kw. 501,941 kw. 
Per cent. to plant installed . - 709, 59% 63° 
Units sold .. = 15,231,181 76,432,250 349,003,935 824,819,503 
Increase in output ©з 61,201,069 272,571,685 475,815,568 
Percent. increase 401 357% 156% 
Units sold per £1 expenditure : 3'4 6'4 9:1 14:2 
Units per additional £1 expenditure si 8:2 10:3 244 
REVENUE vs js T ie £392,077 £1,556,262 £4,763, 111 £7,528,321 
Per cent. to capital 879, 13:194 12:49, 12:89, 
Increase in revenue .. m Dn £1,164,185 £3,206,849 £2,665,210 
Revenue per unit P 6:16d. 4:89d. 3:21d. 2°16d. 
Revenue per additional unit rae 4°55d. 2:32d. 1:34d. 
Working expenses ps £243,021 £786,115 £2,334,088 £3,081,504 
Per cent. to revenue .. 62% 51% % 49%, 
Cost per unit .. EM 3:82d. 2°47d. 1-07d. 
Cost of additional units ot £543,094 £1,347,416 
Cost per additional unit es 2:13d. 1:36d. 0°68d. 
Gross PROFIT zi £149,056 £770,147 £2,429,028 £3,846,817 
Per cent. to capital .. 3:376 64%, 6:35, 66% е 
Increase in gross profit sie .. 4621.09 £1,417,794 
Per cent. to additional capital 8-3%, 7:2 20 
Load factor total output 110% 18776 
Load factor additional output Ä 23°3% 


This method of ascertaining the cost of the extra units 
sold from year to year, and also the extra capital charges 
incurred in supplying the extra units, gives some very 
valuable assistance when working out the price to be 
charged to cover the cost of supplying large consumers. I 
have personally used this method for some years, and you 
may, perhaps, be interested to know that applying it to the 
past seven years’ records of the undertaking with which I 
am connected, during which time the output has increased 
nearly tenfold, and large extensions have been carried out 
to plant and mains, I find that the extra generating costs 
amount to -293d. per unit, the extra capital charges fon 
plant to -154d. per unit, the extra distributing costs, 
1.e., repairs and capital charges on mains, etc., to 234d. 
per unit, and the extra management charges to 087d. 
per unit, so that the total additional cost of supplying the 


* Chairman's address at opening meeting, Institution of Electrical Engineers’ 
Manchester Section, Oct. 22. ; 


I roughly estimate that within a distance of 8 or 10 miles 
of the Manchester Town Hall there are some 20 public 
generating stations, having between them a total capacity 
of 100,000 kw., which has probably cost over two million 
pounds. To construct a system of mains partly above and 
partly below ground so as to interconnect these generating 
staions would cost about £150,000, but by so doing it would 
be possible to reduce the quantity of spare plant from 37% 
to, say, 12%, and enable the existing stations to supply an 
increase in load of 25,000 kw. without any further expendi- 
ture, thus making use of existing plant, having a value of 
about £500,000 at a cost of £150,000 on mains. Some 
additional expenditure would be necessary to provide con- 
verters at some of the existing works, but against this might 
be put the saving in working expenses through running the 
plant at higher efficiencies. 1. 

It was about the year 1894 that the fight was taking 
place between the respective advocates of high-tension 
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alternating and low-tension direct current systems. Judged 
in the light of later knowledge. it must be admitted that 
both sides had very good grounds for their arguments. The 
generation of high-tension alternating currents for for trans- 
mission over large areas has become the standard practice, 
although, by the way, such currents are not single, but 
multi- -phase and low tension direct current 18 still very 
largely employed, and, in point of fact, absolutely essential 
for many purposes, although the pressure now used is 
mostly 220 or 440 volts instead of 100. 

In the earlier years of their existence there is no doubt 
that much better results were obtained from the direct 
currents than from the alternating current stations owing 
to the assistance of storage batteries, which in nearly all 
cases formed part of the equipment, and also to the much 
higher efficiency of the distributing systems, but at the 
present time, principally owing to the increase in the 
outputs and in the supply area, and also to improvements 
in alternating current transformers, there is very little 
difference between the results obtained from either system. 

Bearing in mind the rapidity with which power stations 
were constructed one after the other about 1894, it тау be 
said that, with the knowledge and experience then av: 'ailable, 
the majority of the work was carried out on lines that have 
very well withstood the test of time. On carefully consider- 
ing the matter, it appears to me that only one serious 
mistake was made, which has only become apparent as one 
extension after another has had to be carried out to meet 
the demands of a rapidly increasing business. I refer to the 
somewhat common practice originally adopted of erecting 
the generating stations in thickly populated districts in 
order to keep down the expenditure on mains, without 
taking into consideration either the facilities provided. for 
obtaining delivery of fuel, the provision of an adequate 
supplv of water for condensing purposes, or providing ample 
room for extensions. 

The growth which has taken place was verv much under: 
estimated, and in consequence of this want of foresight, it 
has been necessary in manv cases to construct new gene- 
rating stations on more suitable sites, or to make good the 
deficiencies of the existing sites at considerable expense. 

The reductions in the average cost per unit between 1894 
and 1909 is, of course, appreciable, and has been brought 
about principally through the increase in the output and 
the better load factor conditions, but these influences, 
important as they undoubtedly are, would not appear to be 
sufficient to account for the reduction which has taken place 
in the fuel cost, and, speaking broadly, there has not been 
any considerable change in the design or arrangement of 
generating plants to account for this reduction. The steam 
consumption of engines in 1894, owing to the long experi- 
ence on marine work, was verv little greater than of engines 
obtainable to-day, and the efficiency of combined plants 
was much the same. Small improvements have, however, 
taken place, steam consumptions have been slightly 
reduced, particularly through the use of superheated steam. 
boiler pressures are higher, improved mechanical stokers 
have been designed and brought into service, steam and 
other piping arrangements have been simplified and 
greater attention has been given to the losses incurred in 
auxiliary plant. Not the least important factor has been 
the increase in the size of generating sets. The limit 
appeared to have been reached with the 500 kw. bi-polar 
machine, but with the advent of the multi-pclar design, 
largely through being able to use carbon brushes, the sizes 
rapidly increased to about 1,500 kw., and to-day the Man- 
chester turbine-alternators of 6,000 kw. are the largest. in 
use in this country, although one hears of 10,000 and 15,000 
kw. sets being used on the European and American conti- 
nents. 

In dealing with the changes that have taken place in 
connection with prime movers, one 1s bound to make some 
reference to the steam turbine, which, although obtainable 
in the smaller sizes as far back as 1894, was not generallv 
accepted as a satisfactory article in the larger sizes until 
five or six years ago. For alternating currents, plants of 
1,000 kw. and upwards, turbines have now, however, 
become standard practice. 

In the early nineties a difference of opinion existed as to 
the relative advantages of single acting and double acting 
engines; а similar problem is with us to-day in regard to 
the principle of turbine construction. With the small plants 
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of, sav, 250 kw. used in the past, it would probably have 
been difficult to prove that any great difference existed 
between one type of engine and the other, although in the 
still larger sizes the double acting engine has been the most 
successful. At the present time equally gocd results are 
apparently being obtained from both the impulse and the 
reaction type of turbine, but if we accept as a sign of the 
times what is being done in other countries, it would appear 
that the impulse machine 1s being used to an increasing 
extent in the large sizes. The tendency of turbine con- 
struction is to increase the clearances, reduce the number 
of stages, and to shorten the length between bearings, and 
progress along these lines is likely to be more successful 
with the impulse rather than with the reaction machine. 

A question of some importance to supply undertakings 
is to what extent the costs can be reduced by the emplov- 
ment of exhaust steam turbines. Many generating stations 
are wholly or partly equipped with reciprocating engines, 
and the advisability or otherwise of installing exhaust 
turbines to work in connection with such plants requires 
consideration. 

The advantages to be derived are twofold :—1. The total 
capacity of the plant will be increased by an expenditure 
on the turbine sets only without any extensions of steam 
raising plants. 2. The fuel consumption will be appreciably 
reduced. 

In order to illustrate the effect of installing exhaust 
turbines in an existing generating station, it will, perhaps, 
be of interest to work out an example, and I, therefore, 
assume a case where 4,000 kw. of reciprocating plant is 
installed. consisting of six compound sets having a capacitv 
of 2,000 kw., and two triple expansion 1,000 kw. sets. With 
a mcderate degree of superheat and a vacuum of 26 in., the 
steam consumption at full load, excluding condensers and 
other auxiliaries, will be about 24 lbs. per kw. hour for the 
compound sets, and 18-5 Ibs. for the 1,000 kw. sets. Allowing 
for 1,000 kw. to be a standby, the total steam consumption 
will be 66,500 Ibs. for an output of 3,000 kw. hours, an 
average of 22-2 ]bs. per kw. hour. 

To enable exhaust turbines to be used, the reciprocating 
plant would have to run under non-condensing conditions, 
that is to say, with the exhaust steam a few pounds above 
atmospheric pressure. The steam consumption at full load 
would then become about 31 lbs. per kw. hour for the small 
sets, and 24-5 lbs. for the large set, or a total consumption 
of 86,500 lbs. steam for the output of 3,000 kw. hours, an 
average of 28-8 lbs. per kw. hour. 

The condensation and other losses between the engine 
exhaust outlet and the exhaust turbine inlet will probably 
amount to 1(095, so that there would be 77,850 lbs. of 
exhaust steam to be utilised. 

An exhaust turbine with a good vacuum will give 1 kw. 
hour for about 37-5 lbs. steam, and therefore the extra 
capacity obtainable would be 2,076 kw. hours,and the overall 
steam consumption cf the plant on a load of 5,076 kw. would 
be 17-0 lbs. per kw. hour. The result of adding exhaust 
turbines is, therefore, an increase of 69% in the capacity of 
the generating plant under condensing conditions, and a 
reduction in the steam consumption of 23-495. 

In some cases the capacity of the reciprocating plant, if 
worked non-condensing, will be curtailed, but as the 
majority of the small plant in existing stations has been 
designed to give full outputs under such conditions, I do 
not make any allowance on this score. 

It is as well to point out that, although the reduction on 
steam consumption on the prime movers works out at 
23-195, the actual saving in the fuel used per unit sold will 
be very much less, after making allowances for the constant 
losses in auxiliaries, condensation, and the extra power 
required to obtain the high vacuum, moreover, the proba- 
bility is that some 70 to 800% of the total output is already 
being supplied by the 1,000 kw. sets, having a consumption 
cf 18:5 lbs. per kw. hour, so that the saving on the steam 
consumption of the remainder of the output consisting, 
largely of peak loads, will only be a percentage of a per- 
centage. 

The cost of installing two or more sets of exhaust turbine 
plant having a total capacity of 2,076 kw., together with 
high vacuum pumps and condensers, will be £18,000 to 
£21,000. The same capacity of plant, including а single unit 
2,076 kw. turbine set with its necessary complement of 
steam boilers, etc., could be provided for £22,000 to £25,000 
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and the steam consumption on one set of plant of this size 
would certainly be less than 17-0 lbs. per kw. hour. 

These figures would appear to show that for public 
generating stations the circumstances would have to be 
exceptional to result in any ultimate advantage from 
installing exhaust or mixed pressure turbines as compared 
with high pressure turbines of equal capacity. In the latter 
case the first cost would be slightly more, but the steam 
consumption would be less. A very wide field, however, 
exists for the application of exhaust turbines for other 
purposes, such as collieries, relling mills, shipvards, and 
other industries, perticularly where large non-condensing 
engines are used. In many such cases the output could be 
increased 100% with the same consumption of fuel and 
electrical motors supplied from the generator connected to 
the exhaust turbine could be substituted for the many small 
non-condensing engines usually required for other duties, 
and so effect a still further saving in the fuel consumption. 

There is no doubt that the reciprocating engine has a very 
high thermal efficiency with moderate steam pressures, and 
it has been suggested that to obtain the highest possible 
efficiency from the use of highly superheated high pressure 
steam in large units of plant, a combination might be used 
consisting of a one or two stage impulse turbine at the high 
pressure end, a reciprocating engine for the intermediate 
pressure, and an exhaust turbine at the vacuum end. Such 
an arrangement possesses certain theoretical and practical 
advantages. There is apparently no difficulty in designing 
impulse machines to run with stcam of the highest superheat 
and pressure, and the superheat and pressure can be very 
considerably reduced in one or two stages, whereas under 
similar conditions trouble is likely to arise in the cylinders 
or valves of reciprocating engines through distortion owing 
to changes of temperature in providing efficient. internal 
lubrication, or in the maintenance of the steam glands. At 
the intermediate pressures the reciprocating engine is 
undoubtedly very economical and satisfactory. The 
equivalent of the large low pressure cvlinders theoretically 
required for the reciprocating engine working on high 
vacuum can be much better provided in а turbine. As two- 
thirds of such a combination would, however, consist of 
turbines, there would have to be a very considerable 
advantage in the economy of the reciprocating engine at the 
intermediate pressures compared with the corresponding 
portion of а turbine to warrant the additional cost and 
complication of such a combination, and as yet no figures 
are available to show that such a marked improvement 
would be forthcoming. 

So much has been written and said recently concerning 
large gas engines for power stations that I hesitate to sav 
very much on the matter. The whcle question is really one 
of load factor, and, unfortunatelv, the load factor of the 
most public supply undertakings is so low, it is impossible 
to say or to estimate with any degree of certainty that the 
extra cost of the gas engine plant will be counterbalanced 
by the reduced fuel costs. Inasmuch as the load factor, 
however, is slowly but surely improving, it is not unlikely 
that in the near future it will be found economical to install 
gas engines to deal with at least that portion of the Icad 
having the highest load factor. 

For a direct current station situated in a good position 
for obtaining coal supplies a combination of gas engines as 
the prime movers with large storage battery capacity 
appears to be an excellent arrangement. The higher capital 
cost of gas engines as compared with steam plant is only 
warranted when the running load factor is high, and the cost 
of storage batteries as compared with steam plant only 
appears advantageous when the output capacity is taken 
at the one hour discharge rate. If, therefore, the capital 
cost of a gas engine with battery station is compared with 
a steam station without batteries not on the basis of the 
capacity per kw. of generating plant installed, but on the 
maximum demand it is possible to supply. there is very 
little difference between the two. Exception has often been 
taken to comparing the capital cost per kw. cf batteries at 
their one hour rate with generating plant capable of giving 
the rated output continuously for 24 hours because the one 
is strictly speaking unproductive, while the other is pro- 
ductive plant, but so long as peak loads are obtained which 
only necessitate the employment of plant for about one 
hour per day, the comparison is quite fair. as the additional 
23 hours capacity of the steam plant is quite uscless, and 
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yet has had to be provided and paid for as part of the 
equipment. The combination, then, of gas engines with 
batteries would not much exceed in cost the steam plant 
capable of dealing with the same maximum demand, and 
as the working load factor of the gas engine would probably 
reach, if not exceed, 60%, there is little doubt that the fuel 
costs and the working expenses generally would be lower 
than the steam station. 

Before leaving the subject of gas engines, it may be as 
well to note, in passing, that the coming of the gas turbine 
still seems a long way off. In conversation with a gas engine 
manufacturer a short time ago, I was assured that gas tur- 
bines can be designed; thev cannot, however, be con- 
structed, because at the present time there is not a metal 
on the market suitable to meet the difficult conditions in 
regard to high temperatures and high pressures under which 
turbines must work successfully when internal combustion 
is employed. 

Power station engineers are evidently appreciating the 
many advantages incidental to the use of storage batteries 
on a comprehensive scale. The load can be levelled out so 
as to improve the load factor of the main plant, the supply 
pressure can be kept constant even with sudden and viclent 
changes of lcad and greater security is provided against a 
total shut down. During the last few vears batteries many 
sizes larger than previously contemplated have been put 
into use, and the ideal conditions of supply of our gas and 
water undertakings in regard to storage may even be 
realiscd in the near future. 

Much less attention is given nowadays to the cld idea of 
grading the size of plant so that whatever the demand it 
should be possible to werk with approximately full load on 
each set. The best all-round results are now obtained from 
large plants, although they do sometimes have to be worked 
on light loads. The sub-division of plant reminds me that 
the original contract fcr one of our supply undertakings 
provided for the erection of two 25 kw. and eight 66 kw. 
sets, and before they were all set to work it was decided to 
sell two of the 66 kw. sets and obtain one or more of 250 kw. 
size, which in turn have since been superseded by plants of 
still larger capacity. To a less extent, perhaps, the same 
course has already been, or will eventually have to be, 
taken bv all undertakings, and for this reason, if for no 
other, those responsible for the management should use 
every opportunity to provide funds, whether under the 
heading of reserve or depreciation, to enable the value of 
such obsolescent plant to be entirely written off from time 
to time, so that the nett capital expenditure shall only 
represent the value of the plant capable of being usefully 
and economically employed under mcdern conditions. 

One cf the greatest changes that has taken place in recent 
years has been in the extended usage of multi-phase 
current, brought about. principally through the necessity of 
generating and transmitting high pressure currents which 
could be reduced to a lower pressure by means of static 
transformers and then used for power purposes. 

As it has become the common practice to generate multi- 

hase currents, it 1s somewhat remarkable that so little has 
жш done in the distribution of such supply direct to 
consumers without conversion. A three-phase system of 
generation and distribution at high or extra high pressure 
to static transformers, and thence through a three or four 
wire low tension network to consumers, appears to cffer the 
highest efficiency with a minimum cost for attendance and 
for capital outlay, and in the future I feel sure that progress 
along these lines will be recerded. On the other hand, 
without wishing to raise a heated discussion on the respec- 
tive merits of direct versus alternating current motors, 
there is no doubt that many manufacturers appreciate and 
have taken full advantage of the improved results obtained 
by using direct current motors with efficient long range 
speed regulating devices, and would not have a constant 
speed motor even if it was given to them. For other classes 
of work the alternating current motor, with the speed 
depending on the pericdicity and practically unaffected by 
changes of pressure or load, has undoubtedly given good 
results, but with the exception of the fine spinner and a tew 
other special trades, and then only when they are always 
engaged in the production of materials of exactly the same 
kind, I am not altogether convinced that a direct current 
motor with speed regulation will not be equally satisfactory. 


It naturally fcllows, I think, that what may be the;best 


610 


— — — — À— ——— ————M——— 


speed for a given machine, be it a lathe, a rolling mill, a 
spinning mule or frame, or a loom when in use on the 
particular class of work will not be the best speed when in 
use for a different class of work, and, therefore, some range 
of speed is a very desirable thing to have. I have been led 
to this conclusion through remarks made to me recently by 
two different textile manufacturers in my town. Both of 
them installed a few direct current motors with shunt 
regulators to drive a portion of their premises. These worked 
very well, and I was subsequently approached in regard to 
the driving the remainder of the mills. A question then arose 
as to whether they should continue to use the existing 
direct current supply or wait а few months until alternating 
current is available. In each case, much to my surprise, on 
pointing out how much better it would be to use constant 
speed alternating current motors with no brush or commu- 
tator troubles, I was told that they did not want constant 
speed, as they had found it exceedingly convenient to alter 
the speed slightly to suit the work they might happen to be 
engaged on, and in regard to commutator troubles, they had 
not experienced any, and so would not benefit by the change. 
Some amongst you have probably had experience exactly 
opposite to the above, but I am inclined to think that the 
failure of direct current motors in many instances has been 
due to the fact that the supplv was given from private 
plants, and probably had considerable variation in voltage 
with consequent variation in the speed of the motors, or 
that the motors were over-rated and varied widely in speed 
with changes in load. Where such a condition of affairs 
existed, obviously much better results would be obtained 
by using alternating current supply from the public mains. 
Most supply undertakings having alternating current 
generators naturally enough wish to sell their supplv without 
conversion, and thev may be inclined to overlook the 
advantages their consumers might obtain if such supply was 
converted to direct current. 

In regard to distributing and feeder cable systems, it is 
extraordinary what little alteration in methcds obtain to- 
day as compared with 1894. The only changes of importance 
to be chronicled are that vulcanised rubber insulated cables 
have ceased to be laid for underground work, and the same 
remarks must also be made concerning the various systems 
with bare copper conductors. Otherwise the practice to-day 
is almost identical with that of 1894. Cables were then laid 
solid in wood or iron troughs and filled up with bitumen or 
were drawn into stoneware conduits very much in the same 
way as they are to-day, and advocates for one system or the 
other were equally strong in their approbation or con- 
demnation then as now, but I think that on the whole the 
tendency is more towards the use of cables having an insu- 
lated. outer covering such as bitumen than a conducting 
covering such as lead. One important improvement has 
been carried out, as it is now common practice to divide up 
the distributing network into sections corresponding 
roughly to each feeder, and to provide fuses for each set of 
distributors so that a fault or a short circuit on one set of 
cables shall not interfere with the maintenance of the supply 
to the others. 

Integrating meters both for direct and alternating current 
have been much improved in recent years both in accuracy 
over a long range, in the smallness of the starting current, 
and in general reliability. Considerable ingenuity has also 
been shown in the design of “ money in the slot," two-rate 
and time meters. Manufacturers will, I hope, strive to 
mamtain the high degree of excellence of workmanship in 
all their meters, as such appliances, although not of so much 
importance as other plant so far as the intrinsic value is 
concerned, are, nevertheless, if defective, a constant source 
of trouble and irritation to supply undertakings. 

It is hardly necessary to say much about the many 
improvements in small electrical appliances during recent 
years. The old open tvpe arc lamp had to give way to the 
enclosed arc, which in turn has been largelv superseded by 
the modern magazine flame lamp. Incandescent lamps 
having filaments of metal of one kind or another are readilv 
displacing other lamps having carbon filaments. Small 
motors are now of much better design and more reliable. 
All these changes and improvements have enabled supply 
undertakings to obtain additional consumers and the public 
generally to more fully understand and appreciate the many 
uses and advantages of the public supply of electricity. 
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The development of our public supply undertakings has 
been very materially assisted by the hiring out of different 
kinds of apparatus, particularly of motors, and I venture to 
say that had our undertakings not been in a position to 
carry out such work, there would have been much slower 
growth in power work generally than has actually been the 
case. It is, therefore, much to be regretted that steps should 
have been recently taken to seriously hamper the work 
carried on by municipalities in this direction. I do not 
remember having heard of serious opposition by manufac- 
turers of gas stoves or bv gas fitters or plumbers to the 
hiring out of apparatus by authorised gas undertakings, 
whether established by municipalities or by private enter- 
prise: in fact, it is recognised that through being in a 
pesition to carry out such work, gas undertakings have not 
only been able to obtain an outlet for their commodity not 
otherwise obtainable, but have also satisfied a public 
demand. 

I have no desire in an address such as this to raise any 
controversy regarding municipal trading, as this is neither 
the time nor place, and I would, therefore, only point out 
that, inasmuch as Parliament in its wisdom has seemed fit 
to grant powers both to municipalities and to companies to 
establish and to work electrical supply undertakings, the 
same treatment should be meted out to both alike. If an 
undertaking established by a company in one district 18 
allowed to supply its consumers direct with hired apparatus, 
it would be very unfair to debar a similar undertaking 
established by a local authority in a neighbouring district 
from doing the same thing. 

The principle invclved is not of the employment of public 
or of private capital, because, as alrcady mentioned, Parlia- 
ment settled that point many years ago, but whether it is 
in the interests of the publie that such appliances should be 
provided by supply undertakings. If it is in the public 
interests that the work should be carricd out by under- 
takings, then both companies and municipalities should be 
permitted to exercise similar rights and privileges. The 
majority of municipal underiakings are directed and 
managed at least as well as those financed by private enter- 
prise. There are, of course, bad examples of both kinds ; you 
will easily recall some to mind, but whereas any mistake or 
want of foresight on the part of the municipal undertaking 
is made the most of in the public press, similar mistakes 
on the part of companies are not of interest to the man in 
the street, and are known only to sharehclders, who, for 
obvious reasons, do not usually shout the news in public 
places. 

I have personally spent several years in the employment 
of both company and municipal authorities, and, although, 
owing to present circumstances, my opinion may be con- 
sidered to be biassed, I have no hesitation in saying that a 
careful investigation of the records cf both, whether 
compared on the basis of the capital expenditure per kw. 
of plant installed, of the percentage of gross profit to 
capital, cf costs and charges and of the amount set aside 
out of the profits for the reduction of capital, or for the 
building up of reserve or depreciation funds, that is to sav, 
the amount actually paid off or in hand as a credit to the 
gross capital expenditure, will show that the majority of 
municipal undertakings stand in as strong a position 
financially as the majority of the companise. 

Although a great deal has been said and written at difi r- 
ent times in regard to the charges for electricity supplv, I 
am tempted to say a few words on the matter. The funda- 
mental groundwork on which the charges are based is very 
well known and need not here be referred to, but it is in the 
application of these principles that there exists so much 
difference of opinion. Some discrimination must be shown 
between the long and the short hour user, between the large 
and the small consumer, between those using the supplv 
intermittently and those using it continuously, between 
those who are preparcd to use it for a short time after 
sunset, and those who will agree not to do so during this 
pericd, and so on. No tariff has vet been devised that will 
take into consideration all these different elements, nor 
would it appear possible to work out a tariff that will deal 
in a fair and comprehensive manner with the great diversity 
of conditions which must always prevail. 

It is probably less difficult to ascertain the amount to be 
charged to individual consumers on account of the working 
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expenses of the generating plant than to arrive at a fair 
figure for the cost of distribution. Apart from other factors, 
an appreciable difference in price shovld be quoted to а 
consumer who only necessitates an expenditure of £100 on 
mains as compared with another at a distance on whose 
behalf £5,000 has to be spent, The capital charges in the 
one case at 1095 per annum will be £10, and in the other 
£500. If the revenue received from each consumer at the 
same price per unit is £5,000 a year, it is clear that one is 
being charged 595 too much and the other 595 too little for 
the services rendered. 

Another point which is often lost sight of is that the cost 
of moter reading and repairs, office expenses in making out 
and collecting accounts, depends entirely on the number of 
consumers supplied or on the number of meters fixed, and 
is independent of the consumption of each consumer or on 
the amount of the annual account. Assuming that 500 
consumers are supplied using between them 1,000,000 units 
a year, and that the cost of the above items come to £500 
a vear, equal to £1 per consumer per annum, or an average 
cost of "12d. per unit on the total consumption. If one 
additional large consumer is connected using another 
1,000.000 units a year, which at a power rate of a halfpenny 
per unit would give an income of rather more than £2,000 
a year, the extra cost of the items mentioned will only be 
£l per annum instead of another £500, and it would be 
grossly unfair to reduce the charges to the other 500 con- 
sumers by 06d. per unit and to charge the large consumer 
56d. instead of 5d. per unit when the actual cost of supply- 
ing him is only quite an insignificant sum. Morcover, the 
difference between the price of 56d. and ‘50d. per unit on the 
output supplied to the large consumer is 12%, and repre- 
sents in cash nearly £250 a year, surely no small matter in 
these days of competition. 


I have only mentioned these two aspects of the problem 
to illustrate the difference which must be made in the 
charges as between one consumer and another if the 
business 18 to be carried out on sound commercial lines, and 
how unjustified is the contention so often put forward by 
those insufficiently acquainted with the subject that all 
consumers should be charged alike without taking into 
consideration all the circumstances of the case. 


There is just one other point in connection with charges 
for power supply on which I should like to say a few words 
here in Manchester, the busy industrial centre of Lanca- 
shire. When the question of power supply has been under 
discussion at engineering mectings in this and other dis- 
tricts, I have heard the remark made time after time, that 
if any great progress is to be made in the application of 
motor power supply from public mains, the price will have 
to be brought down to about 30d. per unit, because that is 
the total inclusive price (usually stated as rather on the 
high side) it is costing large consumers to work their own 

lant. Well, gentlemen, figures speak for themselves, and 
if there is one fact more than another which stands out 
prominently in connection with the most of the supplv 
undertakings in Lancashire it 1s in the tremendous growth 
in the demand for power supply during the last few years. 
At first only comparatively small users were connected with 
10 to 20 h.p., then, with slight concessions in price, appli- 
cations came in from those having 50 h.p., and with further 
slight concessions in price from 100 h.p., and so the demand 
has increased by leaps and bounds, until to-day there are 
quite a number of consumers connected with demands of 
1,000 h.p. and upwards. 

To demonstrate the many advantages incidental to elec- 
trical driving, it has doubtless been necessary forunder- 
takings in some cases to enter into a contract to supply at 
30d. per unit, but I feel quite sure it is unnecessary to quote 
so low a figure nowadays. Many large manufacturing con- 
cerns have found it remunerative in the long run to purchase 
from outside sources at prices varying between 75d. and 
50d. per unit, depending on the conditions; but, unfortu- 
natelv, it is difficult to get those who have made the change 
to come forward and give facts and figures to show what 
electrical driving has done for them. We are mostly left to 
assume that thev are entirely satisfied through the way 
motor installations are extended as the opportunity occurs. 
There is not the slightest doubt also that a price between 
"15d. and 50d. per unit is quite sufficient to enable the most 
of the larger undertakings to maintain andieven improve 
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their financial position, as their accounts show that with 
the access of the power load at these low prices the working 
expenses per unit have been very largely reduced and 
improved financial results attained. These prices are only 
intended to refer to mills or workshops using the supply 
during ordinary factory hours and where fuel can be 
obtaincd at about 8s. per ton. For longer hours the price 
can be appreciably reduced. If the demand can be used 24 
hours a day all the year round it would be possible to quote 
a works situated near the power station a price of 20d. per 
unit, equal to an annual charge of £7 per kw. per annum. 
The load factor in such a case would, of course, be 100%. 
As a better load factor than this cannot be obtained, the 
working expenses could not be further reduced, but a 
slightly lower price might still be quoted if a consumer was 
able to appreciably reduce or entirely cut out his consuming 
device durng certain hours in the winter months as a 
portion of the capital charges on the generating plant would 
then be allocated elsewhere. It does not appear likely that 
many large consumers of this kind will be forthcoming in 
the immediate future, and if they do arrive there will be 
very keen competition on the part of supplv undertakings 
to obtain their custom, but an outlet for the supply under 
such conditions may eventually be found if investigation 
into one or another of the chemical or metallurgical pro- 
cesses are brought to a successful conclusion. 


I have endeavoured to show that progress has, indeed, 
been made by electrical supply undertakings during the 
past 15 ycars, and to define some of the means whereby 
such progress has been possible. In this case it is, however, 
somewhat difficult to discriminate betwecn the cause and 
the effect, but I consider that probably the most important 
influence has been the gradual reduction in the price of 
electrical plant and appliances Large generators which cost 
£6 per kw. can now be obtained for £1 12s. 6d. Motors 
which cost £120 can now be obtained for £30. It may, in 
fact, be said that the price of all standard electrical appara- 
tus has been reduced 50% to 75%. The use of electricity 
has in consequence steadily grown in popularity, and with 
the increase in outputs supply authorities have also been 
able to grant large reductions in the price per unit. 

The only matter for regret is that many of the old- 
established manufacturing concerns, who have contributed 
so largely to the success of the industry, have not them- 
selves received the financial reward their services deserve. 
The difference between a successful and an unsuccessful 
business is, after all, only a question of the addition or 
deduction of a few per cent. to or from the manufacturing 
cost of the article produced. The annual value of appliances 
made and sold in this country has immensely increased 
during recent years, but coincident with this there has been 
no improvement, but rather a falling off in their financial 
position. 

In the earlier years of any industry changes and improve- 
ment take place at more frequent intervals of time than is 
subsequently the case, due in no small measure to the keen- 
ness and perseverance with which the young and vigorous 
brains and bodies of those always associated with new 
industries in the early days, are applied to the solving of 
the different problems as they arise. The electrical supply 
business will doubtless in time tend to remain stationary 
rather than to make further advancement. It does not 
appear possible, for instance, that manufacturers can reduce 
the cost of appliances by another £09; or 75%, or for the 
costs and charges of some of our larger supply undertakings 
to be reduced by a similar amount. 


It has often been remarked that electrical engineers 
appear to be all young men. This reproach, if such it be, is 
slowly being removed, for there are quite a number of us 

resent who are beginning to show the marks of time, and, 
in bringing this address to a close, I would express the hope 
that the industry as a whole will continue to attract to it 
young men having the same earnestness of purpose to 
perceive and to carry out improvements in the future as 
they have done in the past, and that through the work 
carried out by our members, associate members, associates 
and students, still further progress may be made in the 
direction so well expressed in the Charter of the Institution 
of Civil Engineers, viz. :—‘ The Art of directing the great 
sources of power in nature for the use and convenience of 
man." | 
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FURNACE AT DOMNARFVET, 
SWEDEN.* 


By EUGENE HAANEL, Ph.D. (Director of Mines for Canada). 


In the winter of 1905-6, a series of experiments in electric 
smelting were conducted at Sault Ste. Marie, Ont., under 
the auspices of the Dominion Government, with the object 
of establishing the feasibility of economically smelting 
Canadian magnetic iron ores comparatively high in sulphur, 
but free from manganese; and using charcoal as the 
reducing agent. 

As a result of these experiments, the electro-metallurgy 
of the reduction of refractory iron ores without the use of 
coal or coke fuel was established ; and—as far as could be 
expected from a small, experimental furnace—the output 
of pig iron per electrical horse-power-vear, determined. 
Moreover, based upon the experience thus gained, certain 
fundamental changes and improvements necessary in the 
construction of an economic electric furnace in the future 
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Fig. 1.—Plan of Electric Smelting Plant. 


were suggested, in order to render it suitable for the pro- 
duction of pig iron on a commercial scale. 

Although the Canadian experiments of 1905-6, proved 
entirely successful as regards the special objects aimed at, 
and while considerable interest in the reduction of iron ores 
by the electro-thermic process was manifested at the time, 
no additional experimentation of any significance has been 
undertaken in Canada, along the line suggested in the Mines 
Branch report, to ensure the commercial success of electric 
smelting. In Sweden, however, where the conditions govern- 
ing the economical use of the raw materials necessary for an 
iron industry are very similar to, and in many respects 
identical with, those existing in several of the provinces of 
the Dominion of Canada, the importance of an economic, 
commercial, electric smelting process was fully realised by 
three young Swedish engineers some two years ago. These 
engineers, viz., Assar Grónwall, Axel Lindblad, and Otto 
Stalhane—stimulated by the successful results of the work 
done at Sault Ste. Marie—undertook to solve the problem 
of designing and constructing a commercial electric furnace. 

Inasmuch as the electro-metallurgy of the reduction of 
iron ores had been established by the Canadian experiments, 
these Swedish inventors concentrated their entire efforts in 
an attempt to solve the practical, commercial problem, along 
the lines suggested in the official report. In carrying out 
their plans to a successful issue, they were ably assisted by 
the ironmasters of Sweden, who manifested great interest in 
this question. Special assistance was rendered by the able, 
and far-sighted director, E. J. Ljungberg, and the vice- 
director, Lars Yngstróm, of the largest and most influential 
industrial company in Sweden, the Stora Kopparbergs 
Bergslags Aktiebolag. The inventors made an agreement 
with this company, and the Trafikaktiebolaget Grangesberg- 
Oxelósund (owners of the largest iron ore deposits in 
Sweden), to carry on smelting experiments on a large scale 
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In order to concentrate their individual attention on this 
problem, the inventors formed a company called the Aktie- 
bolaget Electrometall, to which the patent rights were 
assigned. 


EVOLUTION OF THE ELECTRIC SHAFT FURNACE. 


The construction of the specially designed electrical 
machinery, and the preliminary work necessary for the con- 
struction of the furnace, were commenced in April, 1906 ; 
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Fig. 2.—Diagram of Switchboard Connections in Generating Station. 


and towards the end of that year when the installation of 
the electrical machinery and high-tension cables, etc., was 
completed the construction of the first electric shaft furnace 
was begun. 

This furnace was put in operation April, 1907, and from 
that time experiments were continuously carried on and 
improvements made ; the daily experience thus gained being 
utilised in successive changes in design and reconstruction 
towards perfection. All experimentation was conducted 
along scientfic lines, and has yielded a rich fund of usable 
knowledge and instructive data as follows :—(1) On the 
construction and operation of electrical furnaces ; (2) on the 
conductivity and other characteristics exhibited by 
materials when subjected to high temperature ; (3) on the 
qualities of the refractory lining materials ; and (4) on the 
most suitable manner of designing and constructing the 
masonry of the furnaces. In addition to this, different 
methods of supplying the current and of various contact 
devices, etc., were tried and tested. In these initial steps 
the experimenters did not confine their entire attention to 
the practical side of electric smelting, but carried on 
laborious researches and investigations concerning the 
solution of purely theoretical problems ; and the deter- 
minations made and data gathered will doubtless form an 
important contribution to the electro-metallurgy of iron-and 
steel. 

Taking into consideration the fact that the inventors 
have signified their intention of writing a detailed account 
of all the experiments conducted by them during the past 
three years, it will be unnecessary for me to enter into 
minute details ; but to set forth only such facts as have a 
direct bearing on the experimental trials witnessed at Dom- 
narfvet. 

With a view of elucidating a number of disputed technical 
points involved in the smelting process itself, initial experi- 
ments were conducted at Ludvika during the summer of 
1907, with a small furnace of 300 h.p. capacity. During 
these preliminary experiments many difficulties were- 
encountered which had to be overcome ; and it was not until 
the summer of 1908 that they succeeded in designing and 
constructing a furnace which, in their opinion, could be 
economically used in practice. Towards the end of the 
summer a number of experiments were made with this fur- 
nace, which demonstrated that the type evolved was 
durable, and that a good output could be obtained there- 
from, notwithstanding the fact that the furnace was con- 
structed with a relatively low shaft in order to reduce the 
building expense. On account of this low shaft, which was 
open at the top—as in the case of the furnace employed at 
Sault Ste. Marie—the-consumption of charcoal was large, 


viz., 9 cwt. 6 lb. per metric ton of pig iron produced. А 
considerable portion of this charcoal was consumed at the 
top of the open shaft, and the gas escaping from the furnace 
consisted almost wholly of carbon monoxide. Hence, not- 
withstanding the excellent results obtained with this 
furnace, the inventors conceived that by utilising the waste 
gases, even more economic results could be attained ; thev 
consequently decided to construct a new one of larger 
capacity, with a higher and more rationally designed shaft. 

The new furnace was completed early in December, 1908, 
and the intention was to at once begin an extended trial 
run; but owing to a severe drought this extended trial had 
to be postponed. Some time previous to the completion of 
this furnace the inventors tendered the writer an invitation 
to witness a short trial test to take place early in December. 
Although little rain had fallen up to this time, hopes were 
entertained that by the middle of December there would be 
sufficient water to carry on the contemplated experimental 
trials. 

Soon after receiving the invitation, I received official 
instructions to procecd to Sweden to investigate and report 
upon this new electric shaft furnace, and sailed for Europe 
via New York, on November 25, 1908. Immediately on my 
arrival in Stockholm, where I met Mr. Grónwall—one of the 
inventors of the furnace—it was arrangcd that we should go 
to Falun for the purpose of placing before Mr. Ljungberg, 
the general director of Stora Kopperbergs Bergslags Aktic- 
bolaget—at whose works the furnace was erected—the great 
importance to Sweden, as well as other countries, of making, 
if possible, the contemplated special trials. As a result of 
this conference, he very generously allowed the use of power 
to operate the furnace for 12 days. The inventors informed 
me, however, that they did not expect entirely satisfactory 
results as regards the output of pig iron per electrical h.p. 
vear, since a furnace of this size could not possibly arrive 
at its normal working condition in the short time allowed 
for the test inasmuch as the walls are so thick that it takes 
a comparatively long time to heat them entirely through ; 
and acceleration of the heating could only be accomplished 
at the risk cf damaging the furnace walls. In addition to 
this, the shaft should not be filled to the top until after 
several days’ working. 

In concluding this preface, it may be mentioned that the 
experimental trials witnessed were not conducted for the 
purpose of determining the output of pig iron per electrical 
h.p. year—this had been satisfactorily determined by the 
experiments at Sault Ste. Marie, as well as by the Swedish 
inventors in their experiments with the furnace preceding 
the one investigated at Domnarfvet—but to demonstrate 
the commercial feasibility of the furnace, and to prove 
whether uniform working without disturbance could be 
expected. 

DESCRIPTION OF THE PLANT. 

The experimental plant (Fig. 1) was installed in an cld 
building adjoining the basic- Bessemer converter house. The 
machinerv, which was specially designed and constructed 
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Fig. 3.—Diagram Showing Connection: of Instruments Controlling 
the Furnace. 
for the experimental trials, consists of a three-phase syn- 
chronous motor of about 900 h.p., supplied with a current 
of 7,000 volts, and 60 periods, from a three-phase cable line 
in the ironworks. This motor is directly coupled to a three- 
phase generator, which supplies current of 25 periods, 
adjustable to between 300 and 1,200 volts, through small 
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intervals to the transformers erected in the immediate 
vicinity of the furnace. By means of this extensive regu- 
lation it is possible to determine the most suitable voltage 
to be emploved with furnaces of different construction, and 
operating under various conditions. 

The fields of both the synchronous motor and the gene- 
rator are fed with current at a tension of 220 volts, from a 
direct-current generator of 20 k. w. capacity, directly coupled 
to the system. For starting the svstem a three-phase svn- 
chronous motors, directly coupled is emploved. This is fed 
with a current stepped down to 500 volts. The arrangement 
for contrelling the machines may be seen from the coupling 
scheme shown in Fig. 3. 

From the switchboard the current is conducted through 
copper bars, laid in cement. channels, to the three-phase 
transformers. The capacity of these transformers is 1,500 
k. v.a., and their ratio of transformation 14: J. By regu- 
lating the tension of the generator, the low tension sides of 
the transformers can be altered, through small intervals, 
from 20 to 85 volts. The ratio of transformation can be 
altered to 7: 1 by means of certain easily performed changes 
of coupling in the transformers; in which case the low 
tension can be varicd between 40 and 170 velts. The trans- 
formers are cocled with gir supplied under pressure by two 
electric blowers. A switchboard is situated conveniently 
near the furnace fer controlling its operation. On it аге 
mounted the following instruments :—One three-phase pre- 
cision wattmeter for differently loaded phases: three 
ampere meters—one for each phase, and cne voltmeter. 
The ampere meters, and the wattmeter, are connected to 
the current system bv means of transformers. The volt- 
meter and tension terminals of the wattmeter are directly 
connected to two of the conducting bars. 

To protect these instruments from heat when tapping, 
an iron curtain, which тау be lowered or raised, is placed in 
front of the switchboard. The connection of the instru- 
ments 1s shown by the connection-diagram, Fig. 3; while 
the external appearance of the arrangement is shown by 
the photograph, Fig. 4. It will be seen that the wheels — by 
which the cloctrodes are adjusted— are. placed under the 
instruments im such a manner that the wheel and ampere 
meter opposite to each other belong to the same phase. 


DESCRIPTION OF ELECTRIC FURNACE. 


In general appearance this clectric shaft furnace is unlike 
any hitherto constructed, being very similar in design to an 
ordinary blast furnace, in which the tuveres are replaced by 
elect rc des. 

A vertical section of the furnace is represented by Fig. 5; 
and Fig. 6 shows a plan with the shaft and electrcdes re- 
moved. The height of the furnece above ground level is 
about 25 ft. The melting chamber or crucible containing 
the electrcdes is about 7 ft. high, and 1s of greater diameter 
than any other part. The shaft is about 18 ft. high, the 
lower end of which—for about 4 ft.—has the form of a 
truncated cone ; for the purpose of directing the charge into 
the crucible in such à manner that the electrcdes, lining, 
and descending charge, could not соте in contact. This 
special feature in the design was intrcduccd by the inventors 
after repeated experiments, which demonstrated that the 
upper surface of the cclumn formed by the materials 
charged into the furnace assumes a definite angle, viz., 50° 
to 55? to the vertical, when the materals—crushed to 
normal size, and at the same temperature as that existing 
in the melting chamber—are allowed to fall through a 
circular aperture into a free space. In Fig. 5 the slope is 
indicated by dotted lines. 

It is this isclation of the descending charge from the 
lining at the point where the electrode enters the furnace | 
that constitutes the particular economic advantage of the 
construction, since it prevents the destruction of the lining, 
which occurred in all previous furnaces where the electrcde 
came directly in contact with the melting charge and the 
lining; for the temperature of the brickwork in close 
proximity to the electrodes becomes so great that the most 
refractory lining materials are rapidly destroyed —even 
when the electrodes are cooled by the water Jackets. 

The contracted neck of the shaft immediately over the 
central opening into the melting chamber is not supported 
by the arched roof, but the entire weight of the shaft 1s 
carried by six cast-iron columns arranged symmetrically 
around the furnace hearth. | 
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The melting chamber is made in the form of a crucible, 
and is covered with an arched roof provided with openings 
for the reception of the electrodes and descending charge. 
The roof and walls of the crucible are lined with magnesite. 

For the purpose of cooling the brickwork composing the 
lining of the roof of the melting chamber, and thereby 
increasing its life, three tuyeres are introduced into the 
crucible—just above the melting zone—through which the 
comparatively cool, tunnel-head gases* are forced against 
the lining of the roof into the free spaces. This gas absorbs 
heat from the exposed lining of the roof and walls, and the 
free surface of the spreading charge, thus effectively lower- 
ing the temperature of the roof and exposed walls. 

With the exception, however, of radiation from the 
tuyeres, no heat is lost by this method of cooling or lowering 
of temperature, since the heat given up by the lining of roof 
and wall to the comparatively cool gas introduced through 
the tuyeres, is imparted in passing upward through the shaft 
to the cooler portions of the descending charge. This effects 
not only a better utilisation of the reducing power of the CO, 
but in addition, produces a better distribution of heat 
throughout the charge in the shaft than in any electric fur- 
naces previously constructed. 

The tuyeres are provided with sight holes, covered with 
mica, through which the interior surface of the arched roof 
can be observed. By means of this device it 1s possible to 
determine approximately the necessary quantity of gas 
required to effectively cool the roof lining at the mouth of 
the melting chamber. 

Each electrode was built up from two carbons 1l in. 
square x 63 in. long, making the total cross section of the 
built-up electrode 11 in. x 22 in. The electrode holder is 
made of a strong steel frame, forming a support for the 
wedges by means of which the copper plates conducting the 
current from the copper cables are pressed against the faces 
of the electrode. The electrode is clamped in the, steel 
frame mentioned above, and slides on two guides, which 
serve the two-fold purpose of keeping the angle of inclina- 
tion to the vertical constant and relieving the arched roof 
of any undue strain which would arise from the weight of 
the electrode—if insufficiently supported. A steel cable, 
secured to the top of the electrode holder and passing over 
a system of guide wheels or pullevs to the drum operated by 
the hand-wheel on the switchboard, serves to lower and raise 
the electrode, by winding or unwinding the drum. In order 
to protect the parts ef the electrodes outside the furnace 
from the oxidising action of the air, a suitable covering is 
provided. 

The water-cooled stuffing boxes, through which the elec- 
trodes enter the melting chamber, are provided with special 
devices (not shown on the drawing) for preventing the gas 
under pressure within the melting chamber from leaking out 
around the electrodes. 

The shaft—as previously mentioned—is supported by an 
iron plate, resting on six cast-iron pillars arranged sym- 
metrically around the furnace hearth. To prevent the 
pillars from being cut off in the event of the molten iro 
accidentally finding its way to them, the lower parts are pro- 
tected by sand enclosed in a sheet-iron casing. This mode 
of construction enables the operator to repair or replace— 
without removing the shaft—those parts of the furnace 
n»eding the most frequent repairs, viz., the lower part of 
the shaft, and the melting chamber. 

In order to collect the waste gases at the throat of the 
furnace—with the object of utilising them economically for 
the purposes specified, and at the same time to protect the 
charcoal fuel from premature combustion—the top of the 
shaft is closed by an iron cover fitted with a charging bell 
and hopper, covered in by means of a specially constructed 
sheet-iron hood, designed to prevent gas explosions caused 
by the intrusion of atmospheric air into the shaft when a 
charge is being introduced. 

The collected gases at the throat of the furnace are dis- 
charged into a downcomer pipe, provided with a dust- 
catcher, from which the gases—largely denuded of dust— 
are drawn by means of a fan, and forced down into the 
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* During the run of the furnace now in progress (July 7) an examination 
of the tunnel-head gases was made, resulting as follows :—The escaping gases 
were kept (by regulating the circulation) at a temperature of 200° to 300° ; 
and the following is an analysis when using :— 
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smelting chamber through the tuyeres. With a view of 
preventing excessive pressure in the interior of the furnace, 
an uptake pipe provided with loaded, self-closing valve 
is placed at the junction of the outlet pipe and top of down- 
comer, for conducting the gases generated in the furnace 
(when the pressure reaches a certain point) to apparatus 
designed for the utilisation of the waste gases, or to the 
atmosphere. 

Raw Materials Used.—The iron ore placed at the disposal 
of the inventors for the trail run was magnetite from 
Grängesberg, and had the following composition :—Fe 304, 
66-4695: FeeO3, 21.2195; MnO, 0-30% ; MgO, 0:980, ; 
CaO, 3:84% ; Al203, 1:07% ; 8109, 3-16% ; P205, 2:34% ; 
S, undetermined ; metallic iron, 62-96%. 

During the first part of the trial run, coke containing 85% 
C and 0-55% S was used. This, however, had been exposed 
for a long time to the open air and rain, which made its 
percentage of moisture unusually high. Lime was used às 
aflux. The raw material—crushed to pieces of about 1 in. 
diameter—was conveved to the charging floor of the 
furnace, where it was weighed, and charged by hand. The 
instruments were read every half-hour, the product of each 
tapping carefully weighed, and samples of both the iron 
and slag taken for analysis. The iron and slag were tapped 
through the same hcle, but no difficulty was encountered 
in separating the iron from the slag after cooling. The men 
operating the furnace were divided into two shifts, each 
shift being of 12 hours duration, and consisting of four 
labourers and a foreman. 

Heating of the Furnace.—Notwithstanding the fact that 
the furnace was new in every respect, only one week was 


Fig. 4.—Wheels and Instruments foz Controlling the Electrodes. 


allowed for heating from the time the first coke fire was 
lighted in the melting chamber to the time of the first 
tapping. Experience with blast furnaces has proved that at 
least three weeks should be devoted to the drving of the 
linings in furnaces of this size, prior to charging, otherwise, 
the heat energy which should be utilised in the reduction 
and dissociation of the ores will be expended in converting 
the moisture in the brickwork into steam, resulting in the 
chilling of the iron, and consequent reduction of the output. 
The unavoidable neglect of this precaution in the present 
instance interfered materially with the normal thermal 
working condition of the furnace throughout the entire 
trial—especially at the beginning—as the output tables 
clearly show. 
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Power Supplied to the Furnace.—Although the furnace 
was designed for a much larger capacity, the power available 
at the time was only 400 to 450 kw. The tension was kept 
at between 40 and 50 volts, and the power factor—which, 
with the lower tension during the first part of the run was 
0-85—rose to 0-90 with the higher tension. 

A point in the construction of the furnace deserving of 
special attention is the almost complete absence of fluctua- 
tion in the instruments for recording the current and tension 
delivered. This, in former electric furnaces, occasioned а 
serious difficulty, and necess.tated either the installation of 
automatic electrode regulators, or the constant presence of 
a man at the switchboard for adjustment and regulation. 
Jn this case, however, the onlv regulation requircd is that 
corresponding to the consumption of the electrcdes, which 
requires to be done once a day, and sometimes for slightly 
longer pericds. The cost of the electric installation for this 
furnace, compared with that of other types, is therefore 
cheaper, inasmuch as the costly apparatus for controlling 
the electrodes is dispensed with. Since the fluctuation of 
power is almost negligible, and current shocks do not have 
to be taken into consideration, this type of electric furnace 
constitutes an ideal load for a power station. 

THE TRIAL Ком. 

The trial run was started at 6.30 a.m., December 27, 
when the readings of the different measuring ins rumen's 
were taken and recorded every half hour. Samples of the 
pig iron and slag were taken for analysis, and the iron— 
after the slag had been entirely removed—carefully 
weighed. During the first part of the trial the composition 
of the charge was: Ore, 209-0 lbs. ; coke, 48-4 lbs. ; lime, 
11:0 lbs. The coke used in this charge corresponds to a con- 
sumption of about 810 lbs. per ton (2,240 lbs.) of pig iron. 
During tapping, however, carbon was observed to escape 
through the tap-hol2 with the slag, which, in addition, 
contained a considerable amount of carbide. This indicated 
an excess of carbon. The charge was, therefore, altered the 
next morning to the following composition : Ore, 209-0 lbs. ; 
coke, 42-0 ]bs.; lime, 4-4 lbs.; corresponding to а con- 
sumption of carbon of about 704 lbs. per ton of pig iron. 
On the evening of the same day the charge was again 
changed to: Ore, 220-0 lbs. ; coke, 41:8 lbs. ; lime, 4-4 lbs. ; 
which corresponds to a consumption of carbon of about 
671 Ibs. per ton of pig iron. 

The coke used up to this time was very wet, having been 


Fig. 5.—Sectional Elevation of Electric Shaft Furnace. 
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exposed to rain and snow. As, however, dry coke, which 
consequently contained a higher percentage.of carbon per 
unit weight, was now available, the charge was again 
changed to: Ore, 220-0 lbs. ; coke, 37-4 lbs. ; lime, 4-4 Ibs. ; 
which corresponds to a consumption of coke of about 605 
Ibs. per ton of pig iron. This might be further reduced 
when the furnace.is working normally, and the gases circu- 
lated as previously described. However, this consumption 
of carbon must be considered as extremely satisfactory. 

Analyses of the pig iron from six different tappings, and 
of the slag from tapping No. 4, are given below. From an 
inspection of these analyses it will be seen that the sulphur 
content, especially in the last one, is exceedingly low. 
During the last tapping the temperature of the furnace was 
higher than in the former tappings, which accounts for the 
low sulphur content. 


ANALYSES OF Pria IRON PRODUCED. 


Cast No. C Si Mn P S 
R 3:20 0:056 0:32 1:80 0-015 
OF eae ets 3-220 0:03 0:37 1-50 ы = 
R 340 0-065 [0-34 1-64 0-015 
РОС es eave 3-20 0075 032 1-80 *. 
OF Serves ato amus 3:20 0.075 039 1:90 0-015 

VV 3:15 0-070 0:24 2:06 0-005 


In the following table is given the number of tons of pi£ 
iron produced per electrical h.p.-year, in casts Nos. 2 to 10, 
inclusive :— 

Tons of pig iron 


Cast No. per E.H.P. year. 
2 2 .. 0-744 | 
3 1-870 
4 2-180 
5 2-360 
6 2-440 
7 1-120{ 
8 3-160 
9s cus o: ke js i .. 1-950 
10 i 1-030 


From the foregoing table it will be seen that the output 
before the leakage of water into the furnace became serious 
was 2-44 metric tons per electrical h.p.-year. This figure— 
considering the disadvantagesf under which the trial was 
made—may be deemed very satisfactory. Owing to the 
short duration of the trial, it was impossible to determine 
the consumption of electrcdes per ton of pig iron produced. 
According to former tests, however, this may be placed at 
about 11 Ibs. per metric ton (2,204 lbs.) of pig iron produced. 


Fig. 6— Plan of Furnace with Shaft and Electrodes Removed. 


The trial run was intended to elucidate the following 
points: (1) Whether undisturbed and uniform working 
without troublesome regulation of the electrodes could be 
obtained. (2) Whether great variations in the consumption 
of energy would occur. (3) Whether the free spaces within 
the melting chamber would be maintained with a shaft con- 
siderably higher than in the furnaces of earlier design and 
construction. (4) Whether the contraction of the shaft 
would prevent the charge from sinking uniformly, or cause 
hanging. (5) The durability of the arched roof, and the 
possibility of cooling it by means of the circulating gas. 
)J) ß ue 

* Undetermined. 


t Electrode holder began to leak badly. 


Water leakel into the furnace in small quantities from the beginning 
of ‘he trial, but was not so noticeable until after the seventh cast. 
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DEDUCTIONS FROM OBSERVATIONS. 

The following is à summarised statement of practical 
deductions drawn from observations made during the trial 
run, having regard to the objective points specified above :— 

(a) It was observed that the furnace operated uniformly 
and without trouble of any kind, and that the electrcdes 
required absolutely no regulation, in one case, for five con- 
secutive days. In any case, the only regulation required is 
that corresponding to the consumption of the electrcdes, 
and is necessary only once a day, and sometimes not for 
much longer periods. On account of this expensive regula- 
tion can be dispensed with. 

(b) During the short trial, even though the furnace did 
not approach its normal working condition until towards 
the end, it was observed that the consumption of energy was 
remarkably uniform. This can readily be seen from an 
inspection of the readings of the different instruments. 

(c) Free spaces were maintained between the linings of 
the roof and walls, and the elèctrodes and charge at the 
openings where the electrodes enter the melting chamber. 

(d) It was found that the charge did not jam in the 
lower contracted neck of the shaft, as had been feared, but 
moved with regularity into the melting chamber. 

(e) Although the gases generated bv the reduction of 
the ore were not circulated through the cooling tuveres until 
near the end of the trial run, it was demonstrated that the 
lining of the roof of the melting chamber was effectively 
cooled by this means. 


TRANSFORMER NOTES AND CALCULATIONS. — II. 
BY “ELECTRON.” 


(6) Determine the value of the magnetising current of 
a transformer with closed iron circuit, of which the data 
are as follows: 


Primary. voltage, 2.200. 
Primary turns, 320. 

Area of core, 130 sq. in. 
Mean magnetic length cf core? 40 in. 
Permeability of iron, 2.000. 


Frequency of supply, 50 periods par sec. 

As а converting appliance, the static transformer must 
necessarily receive more power than corresponds to the 
load on the secondarv, and, neglecting magnetic leakage, 
it is clear that the power supplied to the primary winding 
must include the power lost in the two copper circuits and 
in the core, as well as the power usefully transformed. 
When the transformer, however, is on open circuit, the 
copper losses cre a minimum, since the power taken from 
the primary mains ijs automatically restricted to that 
required to balance the core or iron losses, which are 
practically constant at all lcads. Assuming that the 
primary copper loss is negligible, which is quite permissible 
when the secondary circuit is open, we have 

P, = Ei I, cos 6 

where I, is the primary open-circuit current, E, the primary 
pressure applied to the transformer, and P, in watts is the 
power absorbed. Now, a transformer on open circuit acts 
as a choking coil, and the current I, lags 0 behind the 
pressure E, ; and, as in all inductive circuits, the current 
is made up of two components: (1) a power component, 
I., such that P, = Ei lI, I, being, in phase with the 


C 


A 


Fia. 1. 


pressure Ei, directly proportional to the iron losses ; and 
(2) an idle or wattless component, Iu, which maintains the 
magnetic flux, and is known as the magnetising current of 
the transformer. This component, Iu, is in quadrature 


— 
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with I, and Ej, consequently I, IL, and Ти may be repre- 
sented in magnitude and phase by the three sides of a 
right-angled triangle, as shown in Fig. 1, in which the 
hypotenuse A С denotes the open circuit current I, and 
makes an angle 0 with I, and E, ; obviously 
Iu = als ni I> 

The magnitude of Ти may be determined from the laws 
of the magnetic circuit, if the magnetic leakage be negligible, 
since from first principles we have 
z In S1 U 
10 
Sm 7 


where / is the length of the closed magnetic circuit, д is the 
permeability of the iron, Ij and B being expressed as 
virtual values of the magnotising current and flux-density 
respectively, As the maximum value of the flux-density 
is used universally in transformer culeulations, we have 


H (Ftna) 81 
Bune . l SOR Ae tate lla sie! ce тага ЛЕК. ETE VR CR he (1) 
We also have from first principles 
Е, = /2-/8,AB,,, x 108 velts 
and since Ey = —— Ej maa, we have 

4/2 
Е, х 108 | е 

Bus = | Р i J 2 

| V2y27fS,A e 


Equating (1) and (2), we have 
4т (Ip mex) 81 p 
10 


— —— 


Е, maxX 108 

—— 2727/84 

Eros X l x 108 

2 4 NA 
10 


Therefore, the virtual value of the magnetising current 
Is given by 


and 


Ip max Pc 


I Е, { х 108 : 
E 0:8 т° f 81 m A 
and by substitution, using C. G. S. units, we have 
2,200 x (40 x 2:54) x 10° 


= 0:33 ampere. 

(7) A 20 kw. transformer, with primary at normal 
pressure of 2,000 volts, takes on open circuit a current of 
0-25 ampere at a power-factor of 0-7. When 120 velts 
are applied to the primary, and the secondary terminals 
are short-circuited, the former takes a current of 10 amperes 
at a power-factor of 0-3. Calculate the efficiency апа per- 
centage drop of volts at the seconardy terminals, when the 
full load non-inductive current is taken from the trans- 
former under normal working conditions. How would the 
answer be affected if the load, instead of being non-inductive, 
had a power-factor of 0-6 ? 


—41008——09909. 
y 
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The question of the regulation of a transformer is a 
matter of much importance in practice, and as the voltage 
drop is influenced much more by the inductances of the 
windings than by their resistances, it is а convenience to 
be able to imagine that the same result would be prc duced 
if the transformer were replaced by an ideal transformer 
(one without any drop of pressure), with a definite amount 
of impedance connected in series with it, as indicated in 
Fig. 2. In this methcd it is assumed that the reactance т» 
and resistance Re cf the secondary winding have been 
transferred to the primary side, and their magnitudes 
changed so es to be of the same order of magnitude as 
those on the primary side, as if the ratio of transformaticn 
were unity. The resistances of the windings are readily 
determined, but the inductances are difficult to measure 
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and separate; for this reason the equivalent values are 
used, and in the case shown in Fig. 2 we have 
Equivalent primary resistance = Ву + Re 812 
S2? 

Equivalent primary reactance = ту ＋ гә 81° 


x 
82 


=R 


A 
and equivalent primary impedance RZ + 2? | 

Consequently, the value of the secondary pressure 18 
given by 

E; =} [EI- II (yR? + 22)] 
=} ES 

where Е, = E, - I; VR ＋ 22 is the theoretical value of 
the pressure transformed. In applying this idea in the 


E 


І 


О E, 
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example under consideration, the problem is simplified by 
the fact that sufficient data is given to obtain the measure 
of the efficiency and the regulation. Thus, the power 
absorbed on open circuit gives the iron losses, since 
iron losses = Р, = Е, I, cos and cos 0 = 0-7 
= 2,000 x 0:25 х 0-7 
= 350 watts. 

The copper losses are also readily obtained by short- 
circuiting its secondary through a low resistance, non- 
inductive ammeter, and gradually adjusting the supply 
pressure to the primary until the ammeter registers the 
rated full-load current, and a wattmeter inserted in the 
supply circuit gives the power absorbed by the primary 
and secondary windings. Thus, when 120 volts are applied 
to the primary terminals, and the short-circuited secondary 
carries the full load current, the primary current is 10 
amperes at a power-factor of 0-3, consequently the copper 
losses at full load will be 

copper losses = Р, = E, I, cos Ө, and cos 04, = 0:3 
= 120 x 10 x 0:3 = 360 watts. 

With the full-load, non-inductive current on the secondary 
the efficiency is 


E! 


20,000 
EE!!! 
20.000 + 350 + 360 

20,000 


20,710 
= 0-965 or 96:5% 

The distribution of voltage introducing the idea of 
equivalent impedance is shown graphically in Fig. 3, in 
which O E! is the E. M. F. transformed (2,000 volts), Ei ЕЁ! 
is the primary equivalent resistance drop, and E!E, is the 
primary equivalent reactance drop. Obviously the equiva- 
lent resistance drop is 


P, 360 
€, = Т, = 10 
= 36 volts, 


and the equivalent reactance drop is 


e = yE: — е = 4/120? — 36 


= 114-4 volts, 
: e, 1144 
and equivalent reactance = x = pog 


= 1144 ohms. 
And from the geometry of Fig. 3, we have 
(О Ej? = (О Ei + Ei E) + (E! Ei) 
.. = (2,000 + 36)? + (114-4)? 
Srg E, = 2,039 volts | | 
and with a pressure of 2,039 volts applied to the primary, 
a pressure of 2,000 volts is actually transformed, therefore 
| 2,039 — 2,000 
percentage regulation = — $3000 * 100 
= 1:95% 

In the case of an inductive load of power-factor 0-6, the 
current required will be (4°) times as great, therefore the 
copper losses will be 
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Р, = (4)? x 360 = 1,000 watts, | 
whilst the iron losses will be 350 as before, consequently 
the efficiency will be 

20,000 
7 790,000 + 1,000 + 350 
= 93.69, 
The equivalent resistance-drop will be 
e, = MP x 36 = 60 volts 
whilst the equivalent reactance drop will be 
e, = M x 114-4 = 190-6 volts. 
And from the geometry of Fig. 4, the required primary 
pressure will be 
(OE1)? - (OE; oo, 0; E; E!)? HOE „„ 0j HE'E)? 
. . OE, = [2,000 x 0:6 460] + [2,000 x 0-8 4190-692 
= 2189-5 volts, 
and the percentage regulation will be 
: 2,189-5 — 2.000 А 
percentage regulation = - 300 * 100 
= 947594 
(8) A single-phase static transformer is designed for a 
primary pressure of 2,000 volts. The primary and secondary 
windings have resistances of 2 and 0-02 ohms. respectively, 
and the current. taken by the primary with the secondary 
on open circuit is 0-3 ampere, lagging bv 45° behind the 
primary E.M.F. Calculate the all-day efficiency of the 
transformer with a load of 300, 16 c.p. 4 watts per c.p. 
glow lamps on the secondary for 4 hours each day. 
Secondary pressure — 200 volts. 
Non-inductive load — 300 x 16 x 4 
= 19,200 watts, 
d 4 I P 19,200 
and secondary current 12 =k 200 
— 96 amperes. 
The secondary equivalent resistance is 
J. 2 
(=) x 2 + 0:02, or 


= 0-936 


R = 100 * 2 +002 = 0:04 ohm. 


therefore the copper loss at full load is 
P. = БВК = 96? x 0-04 
= 368-64 watts. 
The iron loss is 
P, = E, I, cos б 
= 2.000 x 0:3 x 0.707 
= 424-2 watts. 
And iron loss per day is 24 P, = 24 x 424-2 
10,180-8 watt-hours 
whilst copper loss per day is 4 P, = 4 x 368-64 
= 1,474:56 watt-hours 
10,180-8 + 1,474-56 
11,655-36 watt-hours. 
= 19,200 x 4 
= 76,800 watt hours 


nog 


.". Total loss per day = 
] = 
Output per day 


ч 76,800 
and all-day efficiency = 76,800 + 11,655-36 x 100 
= 86-89% 
E, 


О А 
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ERRATA.—TRANSFORMER NOTES AND CALCULATIONS. 

Last line but one, page 574, 8A should be 5% A. In the 
formula for hysteresis loss the symbol for the coefficient 
of molecular magnetic friction should be 7 (Greek letter) 
and not nor т. In the eddy current loss formula 

W, =V (f t Bi, х 10-8) 2 watts. 

should be W, = V (ft Bmax x 10-9)? watts. 

In last line first column, page 575, 300—21 should be 


300 — 210. 
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CADMIUM AMALGAMS AND THE WESTON 
NORMAL CELL.* 


By F. E. SMITH, A.R.C.Se. (From the National Physical 
Laboratory). 


Within the past few vears a number of researches have 
been made on the electromotive properties of mercurous 
sulphate, and as a result the standard cell is now repro- 
ducible with a very high degree of accuracy. However, 
there are manv instances of abnormal behaviour of such 
cells both with regard to constancy of E.M.F. and with 
respect to change of E.M.F. with varying temperature. 
The want of constancy has been attributed by Hulett to 
slow hydrolysis of the mercurous sulphate, and by Stein- 
wehr? to a change in the size of the mercurous sulphate 
crystals. Irregular behaviour with changing temperature 
has been observed by Tinsley !?, by Janet !? and Jouast 15 16 
and more recently by Cohen and Kruyt 17, and all of these 
attribute the observed differences to the cadmium amalgam. 
While the exact constitution. of cadmium amalgams is 
doubtful and is not discussed in the present paper, there is 
no doubt that the electromotive properties of the amalgams 
depend largely on whether one or two phases are present. 
When, by increasing the temperature a solid amalgam is 
converted into a mixture of liquid and solid phases, there is 
an immediate change in the electromotive temperature 
co-efficient of the amalgam, and a similar change results 
when the co-existing phases are changed entirely into the 
liquid state. If the temperature of an amalgam, containing 
the mixed phases, is raised, the liquid phase is increased 
and the solid phase diminished ; it is probable, however, 
that the E.M.F. of an amalgam towards a solution of 
cadmium sulphate does not depend on the relative amounts 
of the two phases. Hence, amalgams containing different 
percentages of cadmium, but possessing the two phases, 
may have the same E.M.F. towards a cadmium sulphate 
solution. With amalgams all solid or all liquid, the E.M.F. 
varies with the cadmium content. 

The present investigation was commenced in October 
1908. The objects in view were :—(1) To trace the cause 
of the electromotive difference, which sometimes existed, 
and which was sometimes absent, between 10 and 121 
per cent. amalgams. (2) To determine the limits of tem- 
perature bet ween which amalgams of various concentrations 
could be usefully emploved. (Requests for information 
on this point had on several occasions been received from 
India.) (3) To explain the abnormal E.M.F.'s of cells 
made by various observers, when the amalgams contained 
from 123 to 14 per cent. of cadmium. (4) As the recent 
International Conference on Electrical Units and Standards 
specify a 124 per cent. amalgam, it was important to decide 
whether the limits of temperature (0°—40° C.) specified, 
required amending or not. 

The author's conclusions are as fellow :— 

1. Cadmium amalgams of such a composition that if 
homogeneous—the term is used in a relative sense—they 
would be completely solid below certain temperatures, 
may not in a Weston normal cell have that E.M.F. towards 
a cadmium sulphate solution corresponding to such a 
solid. The general result is a lowering of the E.M.F. of the 
cell and is due to lack of homogeneity of the amalgam, 
the outer skin of which is of low cadmium concentration 
and the centre of the mass of high cadmium concentration. 
Diffusion tends to restore uniformity, and in consequence 
the cell is unstable for a very considerable time—the 
E.M.F. rising. 

2. When the amalgam is at a temperature near to, but 
below, the first transition point, the difference of concen- 
tration between the inner and outer parts of the amalgam 
need be only small to enable the outer skin to be a two- 
phase system. Owing to the small difference of cadmium 
concentration throughout the mass the diffusion process 
will be slow and the E.M.F. of the cell may remain constant 
for a very long time. There is, however, in general, a small 
difference in E. M.F. between such a cell and one containing 
a normal two-phase system. 

3. Cadmium amalgams of such a composition that, if 
homogeneous, they wouldtbe all liquid above certain 
temperatures, may not in a standard cell have that E.M.F. 
towards the solution corresponding to a homogeneous 
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amalgam. In such a case the E.M.F. of the cell is higher 
than usual. The effect is due to the upper part of the 
amalgam being a two-phase system and the lower part an 
all liquid system of less cadmium concentration than the 
upper part. Diffusion quickly equalises the concentration 
and the E.M.F. falls to a normal value. 

4. The 12} per cent. cadmium amalgam at present used 
in the Weston normal cell may be completely solid at 
temperatures below 12?, and cells containing it may have 
a higher E.M.F. than normal if used below that temperature. 
l'ortunately, even at temperatures such as 0° C. the amal- 
gam is comparatively near to its first transition point, 
and the conditions are similar to those noted in (2). In 
consequence, except in rare cases, cells containing the 121 
per cent. amalgam will behave at 0? as though they con- 
tained an amalgam which was always in a two-phase 
svstem at that temperature. 

5. As a 10 per cent. amalgam at 0° is above its first 
transition temperature this may be used in standard cells 
at low temperatures. Such cells may also be used at tem- 
peratures as high as 51°. We suggest that the 124 per cent. 
amalgam in the Weston normal cell be replaced by a 10 
per cent. amalgam. 


— — •2—U ̃— 


THREADS OF SPARKING PLUGS: 
STANDARD DIMENSIONS. 


The consideration of standard dimensions for sparking 
plugs in this country was the direct outcome of a conference 
held by the Sectional Committee on screw threads and 
limit gauges on October 24, 1907, at which representatives 
of the automobile industry were present. At this conference 
the representatives of the Royal Automobile Club of Great 
Britain and Ireland and the Institution of Automobile 
Engineers called attention to the necessity of standardising 
the thread on sparking plugs of internal combustion engines 
of the types used in automobile and motor-launch work. 
It was hoped in the early stages that one or other of the 
Committee’s existing standard threads might have been 
employed in this direction. but after consultation with the 
representatives of the above two bodies, it became apparent 
that the general practice was to employ a thread similar to 
that originated by Messrs. de Dion-Bouton, Puteaux, near 
Paris, and having 17 threads to the inch (corresponding to 
a pitch of 1:5 mm.). 

This particular thread is now so extensively used in this 
country for sparking plugs that the Committee were led to 
the conclusion that considerable difficulty would be experi- 
enced by manufacturers in adopting any other standard 
than that included in the present report. 

The report, after giving the standard definitions for the 
terms employed, deals with the dimensions of the thread on 
the plug itself, the tap for cutting the thread to receive it, 
and the gauges for both the plug and female thread. 

One of the disadvantages possessed by the present 
standard is its small diameter, which being under $ inch 
does not give sufficient space for the internal portions of the 
plug without rendering the walls unduly thin and somewhat 
hampering the design of a satisfactory sparking gap. This 
has led to the employment of adapters, which is at present 
& common practice, but which the Committee feel is some- 
what unsatisfactory. It is, therefore, the Committee's 
intention to hold a conference in the near future with the 
Institution of Automobile Engineers and the Royal Auto- 
mobile Club in order to draw up an alternative standard, 
which shall have a larger diameter and will, therefore, 
permit of a more satisfactory design. 

The price of the specification is 2s. 8d. post free. and it 
may be procured from any bookseller or direct from the 
Offices of the Committee, 28, Victoria-street, Westminster. 
It is published for the Committee by Messrs. Crosby 
Lockwood & Son, 7, Stationer’s Hall-court, Ludgate Hill, 
E.C., and 121a, Victoria-street, S.W. 


THEIR 


NEW PREMISES. 


Messrs. Siemens Bros. Dynamo Works, Ltd., are shortlv 
opening their new London stores and fittings showroom at 
39, Upper Thames-street, London, E.C. 
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A GOOD SERVANT. | 

Those who systematically decry municipal activity 
in the field of electrical enterprise, must at least 
acknowledge that the Corporations are doing ex- 
cellent work in popularising electricity, and demon- 
strating what a splendid servant it is to the com- 
munity at large and citizens individually. We have 
recently had to record the holding of Electricity 
Exhibitions both in London and the provinces, pro- 
moted and organised by municipal authorities. 
These are merely glorified forms of advertisements 
for the local Electricity Departments ; even so, the 
work of popularising has a wide-spread influence, 
even far beyond the borders of the particular 
Corporation. Moreover, if we take a broad view of 
matters, it is good to see the Municipalities taking 
their duties seriously and running commercial 
departments on business lines, and, as we know, 
advertising is the soul of business. These exhibi- 
tions are certainly useful to the Electricity Depart- 
ments and to the ratepayers, both as co-proprietors 
in the undertakings and as actual or potential 
customers. Another commendable side of this 
popularising campaign is the delivery of lectures by 
the Municipal Electrical Engineers, a method of 
taking the townspeople into the administrators? 
confidence first adopted, we believe, by Glasgow. 
One of the most recent emulators in this direction 
is Mr. J. W. Hame, the esteemed City Electrical 
Engineer and Tramway Manager of York. As one 
who has fearlessly grappled with the many difficul- 
ties of municipalisation, and has converted his 
department into a remunerative concern, he was 
well qualified to tell the people of the ancient city of 
York all about Electricity as the Servant of the 
Municipality," taking the last-mentioned term as 
the representative of the community. Mr. Hame 
pointed out that Electricity in this aspect is a thing 
of yesterday. When the British Association first 
met in York (in the year 1831, its inaugurative 
meeting), nothing was known of electricity of any 
practical value, but within a brief two months of 


620 
that momentous gathering, Michael Farady had 
made his great discovery in static electricity, and 
therefrom flowed all the wonderful results of which 
we are reaping the benefits to-day. Thirty-five 


years after the great meeting of British scientific 


men, York was the seat of another progressive 
movement, the holding of Fine Arts and Industrial 
Exhibition, opened in July, 1866, and visited by 
the then Prince and Princess of Wales. In honour 
of this event certain commercial men were able to 
offer the Corporation to light the streets and the 
exhibition buildings by means of electricity, an 
offer which was accepted, and then for the first time 
the citizens were introduced to the Swann lamp. 
Locally, progress was somewhat slow after this, and 
of recent years there has been a great conflict of 
opinion as to the policy of municipalising the electric 
works. But the development took part, and 
assuredly the city has had no reason to regret the 
step taken, for Mr. Hame has made the department 
pay, while supplying electricity for light and power 
so as to bring it within the reach of all. In the 
course of his lecture he said the poor man could 
light his cottage with three 16 c.p. lamps at an 
expenditure of under 81d. per week. This is bringing 
it within the reach of everybody. Next the lecturer 
dwelt on the use of electricity for heating and 
cooking purposes. Here, as Mr. Hame rightly said, 
there is still much room for improvement, but 
considerable advance has been made when we 
consider that tens of gallons of boiling water may 
be obtained in a few minutes at a very small ex- 
penditure. Then there is the industrial side, the use 
of small and large electric motors. For locomotive 
purposes, the uses of electricity is apparent to 
everybody, for it has enabled vast improvements to 
be made in tramway systems, both by way of giving 
better and cheaper service. Here, indeed, electricity 
has proved a superlatively good servant to the 
municipalities and the communities. Other ex- 
amples Mr. Hame might well have cited.  Elec- 
tricity is being largely enlisted in promoting sanita- 
tion; for instance, in the matter of ventilation, 
where we have electrically-driven fans, and also the 
supply of ozone to purify the atmosphere of schools 
and public buildings. Poplar is well pleased with 
its municipal service of so-called electrolytic disin- 
fecting fluid ; and we have many promising experi- 
ments in the electrolytic purification of both water 
and sewage by means of ozone. Municipal telephone 
systems are not unknown, both here and abroad, 
to which we may add synchronisation of time- 
pieces, signalling systems in case of fire, accidents 
or other mishaps. In fact, electricity is ubiquitous 
as a servant of the public. It has invaded well nigh 
every department of activity, even the public 
libraries, where it not only sheds light on our dark- 
ness, but gives us volumes of fresh, ozonised air ; 
it may give us ozonised books, freed from the possible 
contaminating influences of bacteria; and, in 
Germany, it is already used to save the librarians' 
and students' time, books being brought from the 
remotest parts of the establishment to the reading 
desks by means of clectrically-worked lifts and 
miniature trolley cars. Truly, Electricity is a very 
good servant, and our municipalities do wel! to 
make its virtues known as widely as possible. 
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CORRESPONDENCE. 


Опе man’s word is no man's word, 
Justice needs that both be heard." 


TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
„THE EDITOR, 149, Fleet Street, London, E. C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


LOCATING FAULT IN ARMATURE. 


Sır, —Having read the above in your issue of September 
24, I should like to give a very useful test which may 
not be known to all of your readers, so therefore, it may 
be of service to some of them. For & broken circuit, short 
or partial short circuit, the following test is all that is 
necessary to find the coil that is concerned. Sketch No. 1 
gives all the necessary connections. 

Send sufficient current through the armature to give 
a deflection on the milli-voltmeter when connected to two 
segments as shown, then test armature all round getting 
about the same deflection between any two segments. 

Now in the case of a fault. 

Short or partial. short. circuit :— 

If a coil is shorted there will be no deflection; if a 
partial short there will be a small deflection. 


RESISTANCE AMMETER 
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Broken Сой :— 

In the case of a broken coil the ammeter in circuit, 
of course, will not read, and the full voltage of the supply 
will be found between the segments to which the broken 
coil is connected ; therefore, it is advisable to use a high 
reading voltmeter first, otherwise the milli-voltmeter 
stands a good chance of being burnt out. 

In fact, with à new and sound armature, unless the 
winding is known, it is always safest to use a high reading 
voltmeter first, as it is quite possible to have the full volt- 
age between segments, as for instance, a Duplex winding. 

In the case of an earth in the armature, a test is not 
of much practical value, as I have found that in nearly 
every case I have come across it meant stripping and 
rewinding the armature. 

Yours, etc., 
W. DANCER. 


— M — 


THE MALDEN WORKS. 


Sir,—There is a part of the comment on the late Mr. 
Robertson, which appeared in your last issue, to which I must 
take exception. You say that that gentleman started the 
incandescent laboratory of the Pilsen & Joel Co., at Malden 
Works, Kentish Town. This was not so, as I started that 
laboratory. It had been formed twelve months before I 
engaged Mr. Robertson. Mr. Joel, or Mr. Margery,could bear 
me out in this, and, perhaps others. Just previous to the 
initiation of this laboratory, my services were lent to 
Messrs. Woodhouse & Rawson, and for them I took the 
premises at Charterhouse Buildings, where I formed their 
laboratory, and made 5,000 lamps, for which they had a 
contract from the Pilsen Co. I also made the first Wood- 
house & Rawson lamps from my own design. Mr. Rawson 
could bear me out in this. 

Yours, etc., 
Е. F. Bennett, M. I. E. E. 


ELECTRIC SHEEP-SHEARING.—An electric machine for operating 
an improved form of sheep shears has been invented by Мг. 
R. S. Falkiner, of Moonbria station, New South Wales. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


The Stannos System of Wiring. 


It was prophesied many years ago that electricity would 
eventually become the poor man’s light, and, with reduced 
prices for current, the low consumption of metal filament 
lamps, and improved methods of wiring, we are now 
within sight of that goal. 

By requiring only about one-third the energy for a given 
candle-power, the metal filament lamp has not only reduced 


T Joint Box, for concentric work, showing parts and method 
of jointing single wire circuit. 


Fic. 1. 


T Joint Box, for two-wire, showing parts and method of jointing 
double wire circuit. 


the current consumption bills, but it has also cheapened 
the wiring. Even at 100 volts, No. 18 S.W.G. wire 1s 
sufficiently large for most runs from fuse-boards to lamps, 
whilst the main wires from the meter to fuse-boards are 
much smaller than formerly. 


Fic. 2. 
Box with two adaptors taking one and three wires, 


Hitherto the greatest expense has been in wiring, each 
point costing something like 15s. to 25s. to connect up. 
The new Metacase " conductors, which Messrs. Siemens 
Bros. & Co., Ltd., have placed on the market are, however, 
creating quite a revolution, and 10s. a point or less is 
likely to be the rule in future. 


„Stannos' wires, as they are called, consist of a tinned 
conductor, No. 18, 16, 3-20ths or 7-20ths, and covered with 
pure and vulcanised rubber, taped and then lapped round 
twice by a closely compressed sheet of tinned copper, the 
two layers of sheet copper being sweated together to form 
one tube. The finished wire can be bent in any direction 
with the fingers, and the outer tube can be cut off by 
merely nicking it round with a penknife and bending it 
backwards and forwards. 


The outer tube is of less resistance than the inner con- 
ductor, so that when used on an earthed return system, 
for which * Stannos" wires are particularly suitable, there 
is very good regulation. 

The insulation may be “ Unvul,” a new kind of dielectric 
introduced by Messrs. Siemens, which has the advantage 
that it is free from sulphur and, therefore, does not require 
vulcanising. 


Fie, 3. 
Side Entry Earthing Clamp. 


The finished diameter of a No. 18 ‘‘ Metacase wire is less 
than } in., and two or more of them are clipped together, 
as shown in Fig. 1. Special metal clips are provided, which 
hold the wires tightly together and also fasten them 
securely, steel spikes being driven into the wall. 

Where the ‘“Stannos” wires have to connect to steel 
conduit or Kalkos fittings, special adaptors, as shown in 
Fig. 2, are used. 


FIG. 4. 
Side Entry Earthing Clamp (under side). 

The parts of the continuity fittings are shown in Figs. 
3, 4 and 5. The back plates аге made in two sizes, 24 in. 
and 34 in., and the earthing clamps are all made to give 
sound metallic connection on to the outer tubes of the 
conductors. 


— . 


It will be understood that Stannos wires can be sunk 
into the plaster, and this enables the block for holding the 
switch to be made flush with the wall, a matter of consider- 
able advantage in certain positions and styles of decoration. 


Еа. 5. 
Back Entry Earthing Clamp (under side). 


In order to enable this to be done, a frog clamp of special 
but simple design is used in connection with the back plate, 
and with a view to prevent the wires being damaged during 
plastering a temporary cap of cardboard takes the place of 
the switch cover; as soon as the plastering is completed, 
the cap is unscrewed and the switch with its cover screwed 
on. This temporary cap and the method of using it is well 
shown in our illustration (Fig. 6). 


Fic. 6. 
Temporary Cap. 


An ingenious set of screw clamps has been devised, 
which is of special service where the concentric system 
prevails. These clamps are illustrated in Figs. 7, 8, 9. 
Stannos wires are, of course, water-tight, and by means of 
the special fittings, shown in Fig. 1, it is possible to make 
the whole wiring system of a building water-tight. 


Fic. 7. Fia. 8. 
Side Entry, two ways. Side Entry, four ways, 


{ем} 


Fic. 9. 


When erected on the surface, Stannos wire is almost 
invisible. It is undoubtedly the nearest to the ideal that 
has yet come out. 


SOCIAL AND RECREATIVE. 


The Electro-Harmonic Society successfully inaugurated the 
24th season with a smoking concert in the King’s Hall, Holborn 
Restaurant, London. The purpose of the Society is to bring 
together those interested in electrical matters for musical and 
social enjoyment, including the provision of high-class evening 
concerts. e arrangements include smoking concerts on 
December 17, January 7, 1910, and March 4, 1910, and ladies 
nights, November 15 next and February 15, 1910. The hon. sec. 
of the Society is Mr. W. E. Lane. | 
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THE FOSTER TRANSFORMER. 


A type of transformer which is finding increasing favour 
is that made by the Foster Arc Lamp & Engineering Co., 
Ltd. Of high efficiency, the Foster patent auto-transformer 
is made for use with metallic filament lamps, arc lamps, 
testing purposes, etc., and a transformer with two separate 
windings may also be obtained from the firm. The Foster 
transformer (Fig. 1) can be supplied in any size up to 
30 kw. One of the features of this type of transformer is 
the patent heat conducting and fire-proofing material 
between the windings gives greater reliability, reduces 
over-load risks, and keeps the coil cool. The iron used in 
these transformers is Ei great durability, and moreover, 
that efficiency of the transformers is maintained for any 
period of time. There are upwards of 10,000 of these trans- 
formers, a fact which speaks for itself. One instance may 
be quoted in which, we understand, a large draper at 
Wimbledon reduced his electricity bill from £38 145. to 
£8 12s. for the corresponding quarter in 1909 against 
1908 by the introduction of the Foster transformer. 


Fla. 2. 

The firm also produce a Bell transformer, as shown in Fig. 2. 
These Bell transformers, for use on alternating current 
supplies only, are making much headway. By their use 
the possibility of trouble with the evaporation of batteries 
and constant attention required to them are obviated. 
They are put forward as absolutely reliable, and perfect], 
safe both from a fire point of view and from the possibility 
of shocks. Р 


FIG. 1. 


CIVIL ENGINEERS’ AWARDS. 
The Council of the Institution of Civil Engineers have 


made the following awards for the year 1908-1909 :— 


Telford Gold Medals to Prof. B. Hopkinson, M.A., B.Sc. 
(Cambridge), and Mr. G. R. G. Conway (Monterrey, 
Mexico); Watt Gold Medals to Messrs. D. A. Matheson 
(Glasgow) and W. C. Popplewell, M.Sc. (Stockport) ; 
George Stephenson Gold Medals to Messrs. Е. H. Tabor 
(London) and A. J. Knowles, B.A. (Cairo); The “ Indian 
Premium and a Telford Premium to Mr. T. R. Nolan, B.E. 
(India) ; Telford Premiums to Messrs. S. J. Reed (New- 
castle), C. T. Purdy (New York), L. A. B. Wade (Sydney), 
G. Hobbs, (Accra, West Africa), W. Cleaver (Port Talbot), 
J. D. W. Ball (London), Prof. A. H. Gibson, D.Sc. (Dundee), 
and R. D. Gwyther, M.Sc. (Buenos Aires); The James 
Forrest Medal and a Miller Prize to Mr. J. A. Wotherspoon 
(Glasgow); The Miller Scholarship to Mr. J. A. Orrell 
(Manchester); The James Prescott Joule” Medal and 
Miller Prizes to Messrs. W. E. Fisher and E. B. Wood 
(London); Miller Prizes to Messrs. W. E. R. Gurney 
(London) E. G. L. Lovegrove (London), J. Purser (Bir- 
mingham), G. C. Minnitt (Manchester), S. F. Deacon 
(Manchester), C. H. Bradley and A. E. Marshall (Bir- 
mingham). 


THE ELECTRICITY BILL. 


Conferences have been held at the Board of Trade 
between the representatives of Glasgow, Partick, and 
Edinburgh, and Mr. Tennant as to the proposed amend- 
ment of the Electric Lighting Acts (Amendment) Bill. 
When the Bill was before the House of Commons a clause 
was inserted prohibiting unauthorised distributers from 
supplying electricity in the areas served by authorised 
distributers. To this clause the Board of Trade now seeks 
to add a proviso to the effect that the proposal “shall 
not prevent any company who at the passing of this Act 
are empowered by their memorandum of association to 
generate electrical energy from affording a supply to a 
railway company for purposes incidental to that company's 
undertaking, other than the conveyance of public traffic." 
The municipal delegates considered that these terms were 
much too wide. 
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According to EXPERT REPORTS, nearly 
| 59°/. of ELECTRICAL BREAKDOWNS are due to AGE or DETERIORATION: 


EXPERIENCE has PROVED 


E “F”  Qdhlity | TO BE UNDOUBTEDLY THE BEST 
M AJ Q R S "S M” Quality - INSULATING VARNISHES FOR STANDING 
“E2” Quality | HEAT, OVERLOAD & VIBRATION. 


PRICES & SAMPLES may be had from MAJOR & Co., Ltd., Sculcoates, HULL. 


NALDER BROS. & THOMPSON, LIMITED, 


—_-MAKERS OF— 


EVERY DESCRIPTION OF EPEOT TS MEASURING INSTRUMENTS. 


NEW AND REDUCED Circuit Breakers, 


PRICES. | 
Ammeters, Insulation Testing Sets 
Voltmeters, aa Ohmmeter ard Generator). 
Wattmeters. | Recording Instruments 
1017 +++ 


Зза, QUHEN ST., 


Telegrams: ''OccLuDE, LONDON. 


LONDON, Е.С. 


Telephone Nos. 123 and 124 Bank. 


PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER IN THE 
WORLD (“ D.C.) 


IS THE 


B A SPIT AN MET ЛЕТ XP. 


THE BASTIAN METER CO, Ltd., Kentish Town, London, N.W. 


MOTORS. MCCLURE 


MOTORS. 1 
MOTORS. 


STOCKPORT. 
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CONTRACTS. 


HE LUCKNOW MUNICIPAL BOARD is prepared to 


consider proposals for the grant of a CONCESSION for 
the SUPPLY of ELECTRIC ENERGY, COAL or OIL GAS, 
within the Municipal limits of Lucknow for house and street 
lighting and other domestic or manufacturing purposes. 


Full particulars of area of supply, &c., can be obtained on 
application to the Secretary of the Board. 


Tenders will be received up to 31st December, 1909. 
R. C. A. S. HOBART, I.C.S, 


Chairman, Municipal Board, 
LUCKNOW, INDIA. 


PATENTS. 


IHE PROPRIETOR OF LETTERS PATENT No. 27.449, 

of 1904, relating to Method and oe for Electro- 
static Separation,” desires to dispose of the Patent or to grant 
licences to interested parties on reasonable terms, with a view 
to the adequate working of the Patent in this country. En- 
quiries to be addressed to—CRUIKSHANK & FAIRWEATHER 
LTD., International Patent Agency, 65-66, Chancery-lane, 
London, W.C. 


HE PROPRIETOR of the PATENT No., 29363 of 1904, for 
| ‘‘Improvements іп and relating to Electrical Measuring 
Instruments," is desirous of entering into arrangements by way of 
license, and otherwise, on reasonable terms for the purpose of 
exploiting the same, and ensuring its full development and 
practical working in this country. 

All communications should be addressed in the first instance 
to HASELTINE, LAKE & CO., Chartered Patent Agents and 
Consulting кше 7 апа 8, Southampton- buildings, Chancery- 
lane, London, W.C. 


р PROPRIETOR of the PATENT No. 21,181, of 1906, for 
‘(Improvements relating to Electrical Measuring Instru- 


э 


ments,” is desirous of entering into arrangements by way of 
licence, and otherwise, on reasonable terms for the purpose of 
exploiting the same, and ensuring its full development and 


practical working in this country. 
All communications should be ad їгезѕей in the first instance 
to:— 
HASELTINE, LAKE & CO., 
Chartered Patent Agents and Consulting Engineers, 
7 and 8, Southampt n-buildings, 
Chancery-lane, 


LONDON, W.C. 


БЕ ENTIONS: CAPITAL REQUIRED. 


М.Іхвт. Е.Е. REQUIRES FINANCIAL ASSISTANCE TO 
START MANUFACTURE OF ENTIRELY NOVEL LINE 
OF SMALL MOTORS; to be made in large quantities like 
cycle parts. Difficulty of winding for 220 and 400 volts overcome. 
Can be placed on market at about half present prices. New types 
of small starters. Resistance units and Magnetos can also be 
made. A financial man with some technical training preferred. 
—Apply to ‘‘Gamma RHO,” c/o THE ELECTRICAL ENGINEER 
Offices, 149, Fleet Street, London, E.C. 


October 29, 1909. 


Electrical Engineer, 


UNIVERSITY 
GRADUATE 


Witt many years’ Continental practice of Central 

Station’s Designing, Erecting and Superintending, wants 
situation for the FIRST JANUARY, 1910. Perfect knowledge 
of FRENCH, ENGLISH, GERMAN and RUSSIAN. First 
class References. 


Please address offers to L. F. 71607," c/o MESSRS. 
JONES & CO., 31 bis, Rue du Faubourg Montmartre, Paris. 


PLANT WANTED AND FOR SALE. 


Advertisements under this heading: 


Twenty-four words, 1s. perinsertion ; three insertions for 
2s. 6d.; or each additional line of eight words. 4d. 


ANTED TO PURCHASE, 5 or 6 h.p. Motor, single phase, 
(for alternating current), good second hand.—TURNER, 
117, Putney Bridge Road, S.W: 


AS ENGINE, Crossley, 9 B.H.P. and compound dynamo 

carbon brushes, 220 a, 15 amps, sliding rails and belt, £30. 
Stockport Gas Engine, about 25 B. H. P., equals new, all fittings, 
£24,—28, Haslescott Road, Nunhead, London, S.E. 


ANTED, METALS, RUBBER, LAMP TOPS, MERCURY 
PLATINUM, FALSE TEETH, etc.—WaSsTE AGENCY, 
2, Jackson Road, Holloway. 


LATINUM UTENSILS, SCRAP,.LAMP TOPS.—Best 
prices given by DERBY AND Co., LTD., 44, Clerkenwell 
Road, London, E.C. N.B.—Platinum Sold. 


ANTED—A. C. Motors w 50, any voltage, } to 3 h.p. 

Also Electric Air Compressor for A.C. State full partic- 

ulars and cash price.—Box Q, THE ELECTRICAL ENGINEER, 
etc., 149, Fleet-street, E.C. 


MISCELLANEOUS. 


EN OUT OF EMPLOYMENT in all branches of the 
Electrical Trade should write to Box No. 20, c/o TRR 
ELECTRICAL ENGINEER, 149, Fleet Street, London, E.O. 


| GENTS Wanted, Private Christmas Cards; books free; large 
profits. — CM CHASER, Cardex," Darlington. 
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RANIC 


ONTROL GEER 


Adams Mfg. Co., Ltd., London & Bedford. 


ELECTRICAL TRADES EMPLOYMENT RECISTER 


Advertisements under this heading: Twenty-four words, 1s. per insertion; three insertions 2s. 6d. 


APPOINTMENTS VACANT. 


DESIGNER.— Wanted, competent Designer of 2 and 3-phase motors. Give full particulars of past experience, which must have 
included the actual determination of the electrical characteristics of such motors. State age, salary, and when at liberty.— 
M. B., c.o. THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


WANTED for High Tension Electric Plant, at large mine South Europe. Healthy climate, one Central station attendant, and 
one assistant to look after outside plant, motors, etc.Age 25 to 35, single preferred. Address, stating full particulars of past 
experience and salary expected to C. P. P.,“ c/o Streets, 30, Cornhill, Е.С. 


LAMP Exhauster Wanted; good berth for suitable man.— Box No. 1, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


EMPLOYMENT WANTED. 


тар to all kinds of Wiring, both alternating and direct current work.—R., c/o. THE ELECTRICAL ENGINEER, 149, Fleet- 
street . 


POWER Station Assistant, well up in the practical and theoretical side of Electrical Engineering. —8. . c/o. THE ELECTRICAL 
ENGINEER, 149, Fleet-street, London, E.C. ; 

RUBBER Cable Work Insulator requires employment; held appointments with good firms.—T., c/o. THE ELECTRICAL ENGINEER 
149, Fleet-street, E.C. 


ur ri Engineer, well up in all kinds of work; abstainer, good refs. —U., c/o. THE ELECTRICAL ENGINEER, 149, Fleet-street, 


кы EC. 20 years’ experience on large electric light and power contracts.— V., c/o. THE ELECTRICAL ENGINEER, 149, Fleet 
street 


EXPERT Cost Accountant desires new engagement; 10 years’ experience; good systematizer, and keeper of card indexes; take 
full аа and responsibility if required ; references from 3 leading firms. —W., c/o. THE ELECTRICAL ENGINEER, 149, Fleet- 
street 


ENGINE Driver, Stoker, seeks berth ; experienced, charge corliss and other engines, boilers, generating sets, pumps, repairs; good 
references. — COLLIER, 152, Butchers-road, Canning Town. 

ELECTRICIAN.—Speciality—Armature Winding.—Box,O, c/o THE ELECTRICAL ENGINEER, 149, Fleet Street, Е.С. 
CONSTRUCTIONAL FOREMAN. Telegraph and Telephone fittings in all its branches. Home or Abroad. — Box P, c/o THe 
ELECTRICAL ENGINEER, 149, Fleet Street, E.C. | 
SWITCHBOARD Attendant, junior; five years with City of London and L. C. C. Generating Station.— Box A, c/o THE ErkcTRICAL 

ENGINEER, 149, Fleet.street, E. C. 
ELECTRICIAN.— Home or abroad; experience on State Railways in India.— Box B, c/o THE ELECTRICAL ENGINEER, 149, Fleet- 
street, E.C. | 
SALESMAN ог Traveller.— Advertiser, experienced in Electrical, Mechanical, Power-house and Sub-Station work, desires post in 
any capacity.— Box C, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 
FOREMAN.— Experienced in charge of Bitumen Department; own mixings; refs.—Box D, c/o THE ELECTRICAL ENGINEER. 
FITTER.—(English man), age 27; experienced in repair and construction of Dynamo and Motor parts, Power- board work, Resistances 
Electric Light fittings, and Railway work. Can speak Spanish and French fluently.—Box E, c/o THE ELECTRICAL ENGINEER, 
149, Fleet-street, E. 


POWER Station Assistants or Electrician on private estate; experienced in Water Turbine Installation, Gas, Oil and Petrol Engines, 
and test-room in instrument-makers’ factory.— Box F, c/o THE ELECTRICAL ENGINEER, 149, Fleet. street, E.C. 


SWITCHGEAR Draughtsman, age 23; thoroughly accustomed to designing Switches, Fuses, Circuit-heaters, etc.— Box G, c/o 
Tux ELECTRICAL ENGINEER, 149, Fleet- street, E.C. 


ELECTRICAL ' Engineer. — Full due Engineer, practical] experience in all Electrical work; Marine experience as Chief 
Electrical Engineer. Boar Trade certificate. — Address, Box Н, THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ELECTRICAL and Mechanical Engineer, Bachelor Science ; extensive experience Cable Testing, desires post in Consulting Engineers' 
office or workshop. — Вох I., c/o THE ELECTRICAL ENGINEER, 149, Fleet.street, E.C. 


TESTING Room Assistant, well up in high: tension work for X-Rays and Wireless Telegraphy.— Box K., c/o THE ELECTRICAL 
ENGINEER, 147, Fleet-street, E.C. 


COIL and Battery Maker or Wireman; 10 years in last sit.— Box L., c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. 


ENGINEER or Electrician; experienced in ship lighting and wiring; has had entire charge of Union Castle Line vessels. — 
Box N., c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, E.C. PORA 


a — 
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Economical Transmission 


is a problem which rests very 
much with the Ball Bearings. 


Our Ball Bearings are the 
best obtainable and are made 
of the finest Diamond Cast 
Tool Steel. 

They are hardened throughout 
—not case hardened. 


They are fitted with the most 
ingenious, up-to-date cages in 
existence. 


PORTABLE MOVING-IRON AMMETER, 
For Direct or Alternating Currents. 


Our works are staffed with 
experts whose advice 


Evershed & Vignoles, Ltd., Costs you Nothing 


Acton Lane Works, 
CHISWICK, LONDON, W. 


Telephone: Hammervemtth 221, Telegrams: Dorothea, London.“ 


PSANDYCROFT 


VARIABLE SPEED 


INDUCTION MOTORS 


————————— HAVE € 


NWO SLIP-HRINGS. 


They are STATOR CONTROLLED, and are the only cure for 
Slip-Ring troubles. 


GUARANTEED 


to have ALL the Good Starting and Running Characteristics 
of 


FIRST-CLASS (SLIP-RING) MOTORS. 


тне SANDYGROFT rounory co., LTD., 


MANUFACTURERS OF 


MINING & ELECTRICAL MACHINERY, 
ORESTE & LONDON. 


Fisohers Ball & Bearing Co. 
Dept. E. Birming ham 


Telephone : 1910 Midland. 
Telegrams: ‘‘Fisherdom, B'ham,” 
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G.E.C. Dry Cells. 


MADE IN ENGLAND. 


Catalogue Section L. and Test by Nat. 
Physical Laboratory sent on request. 


ALL PRICES SUBJECT 
TO TRADE DISCOUNT. 


“Mitton” LECLANCHB and DRY 
CELLS are scientifically designed, and 
manufactured from the best materials 
at commercial prices. 


L 4949 
: Size 4zin. ny 11zin. 
a. en, The General Electric Co., Ltd, ==" 
Price 1/6. HEAD OFFICE: · 


71, Queen Victoria Street, E.C. 


Nick BRANCHBS— 
anchester, Birmingham. Newcastle, Glasgow, Cardiff, 
s Dublis, Belfast, Paris, Cape Town, Johanmesbure, pA 


REC? TRADE MARK 


WORKS— i£! 
WITION, Manchester, Birmingham, London. 


AN UP-TO-DATE INSTALLATION. 


On Saturday last, the students attending Mr. E. Kilburn 
Scott's lectures on Quantities and Estimates," at the North- 
ampton Institute, Clerkenwell, visited the new laboratory of 
Messrs. Fletcher, Fletcher & Co., Seven Sisters-road. Mr. W. R. 
Rawlings (of Rawlings Bros., Ltd.), who has carried out the work, 
was present to describe the details and give particulars of the 
quantities and the materials used, etc. The installation is an 
excellent one for students to see, because it illustrates the O.S. 
(Stannos) system of wiring for (1) a two-wire system; (2) а 
surface concentric system ; (3) a watertight concentric system, 
with Kalkos fittings ; and (4) a combination of 2 and 3 in buried 
work. 

In the Stannos wire, as made by Messrs. Siemens Bros., the 
central wire is insulated with rubber and taped, then wrapped 
with two layers of tinned copper. On an earthed system the 
outer copper tube carries current, and for a No. 18 S.W.G. wire 
it is about 4rd. of the resistance of the wire. The Stannos system 
of earthed wiring is revolutionary, and the ideal. 

The supply for the lighting is taken from the Islington Cor- 
poration at 100 volts (or 200 if desired) alternating, single-phase, 
50 cycles. The mains, consisting of twin-armoured cable, pass 
from the Corporation fuses through an iron clad D.P. switch 
and fuse to the first floor, terminating at a Foster double-wound 
transformer, giving 100 volts on the lamp side and 100 or 200 
volts as desired on the supply side. The object of using a separate 
wound transformer is to isolate the installation, so as to enable 
an earth return system being used, apart from being able to 
alter the voltage. In conjunction with the transformer there is 
connected a Burston automatic switch to disconnect the primary 
circuit when no lamps are in use. Distribution from this point is 
made from a four-way board, one pole of which is connected to 
a busbar forming the return of an earthed concentric system. 
From this point, single cables drawn into Kalkos tubes are 
carried to four distributing boards, the tubes being connected 
‘to the earthed busbar. From the fuse boards, the O.S. system 
(Siemens Bros., Ltd.) of wiring has been employed, using Stannos 
wire and fittings, together with the special continuity fixtures 
provided for concentric work. On the top floor, and a portion 
of the ground floor, the system has been made watertight by 
soldering the Stannos wires into Kalkos boxes. 

Two pilot lights have been installed on the ground floor, two 
Stannos wires being used in the ordinary way without the inter- 
vention of the transformer. 

The number of points installed are 180, with 121 switches ; 
1,800 yards Stannos single, 1-18 and 3-20; 50 yards main 


cables, various; 2,500 O.S. clips; 300 continuity fixtures 
and fittings for Kalkos boxes and Kalkos tubes, etc. 

In addition to the lighting, there is a system of electric fire 
and burglar alarms worked from the 100 volt accumulators, 
which are used for the lift control. The wires leading from the 
accumulators run through fuses to the whole of the bells termi- 
nating at a relay. This portion of the wiring is carried out with 
Stannos wire, the wiring between the relay and the whole of 
the fire and burglar alarm points being carried out in ordinary 
high-class bell wire. 

The bells which are used for timing (rung three times daily), 
together with the relay, batteries, etc., are the same as are 
used for the burglar and fire alarm system, thus ensuring their 
working condition. 

The electric lift has been supplied by Messrs. J. Childs & Co., 
Ltd., Willesden-green, and it is of special interest, because, 
although the motor is single-phase, the control gear is worked 
by direct current from a Hart battery. In order to charge this 
battery, a 5-cell, 2 ampere aluminium rectifier is employed. 
The push button for stopping has two contacts, the first puttin 
the brake on partially through a resistance, and the secon 
allowing it to go hard on. In this way the lift is brought to rest 
without a jerk. 

Through the kindness of Mr. J. W. Fletcher, Governing 
Director, tea was provided for the visitors. 


CATALOGUES RECEIVED. 


We have received from Messrs. Baxendale & Co., of Manchester, 
a copy of their latest illustrated catalogue of telephones, fire 
alarms, wires and cables, overhead line construction material, etc. 

The latest catalogue issued by the Mirrlees Watson Co., Ltd., 
Glasgow, describes and illustrates the }various types of con- 
densing plant made by the firm, and sete forth the conditions 
for which each type is most suitable. The three principal types 
are the surface condensing counter-current or contra-flow ; the 
jet condensing, elevated, self-draining counter-current type 


sometimes designated barometric type ; and the jet condensing 


low level counter-current type. A number of pamphlets have 
also been illustrating the condensing plant, etc., supplied to 
municipal and other undertakings at home and abroad. 

The Electric and Ordnance Accessories Co., Ltd., are sending 
out a new catalogue of their “ Eclipse” electric heaters, in 
addition to attractive folders describing the '' Eclipse " electric 
heaters and the E. О. A." high-efficiency metal filament 
electric lamps. 
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WIRING AND INSTALLING 


Residential, Business and Factory Premises. 


Many failures have been caused by bad workmanship. 
firms, whose aim is REPUTATION as well as profit 


Have your work carried out by responsible 
Here are the addresses of a few such firms. 


Any of these firms will furnish estimates, will show samples of lamps, fittings, fans, heating arrangements, etc. 


Aberdeen.— Aberdeen Electrical Engineering Co., 17, Belmont-street. 
Ayr.—-Reid and Co., 108, High-street. 
Auld, Wm., and Sons, 70, Sandgate. 

Bedford.— Bacchus, Hy., 36, High-street. 
Belfast.— Stanley Johnston, 7-9, Queen-street. 

Lowden, J., and Co., Ann-street. 

Patterson and Co., 57-59, High- street. 

Aston Bros., Limited, 38, Donegal-strect. 

Scott, Hugh J., and Co., Ravenhill-avenue. 
Birkenhead.— Heaney and Co., 327, Borough-road., 

Stafford and Co., 117, Oxton-road. 
Birmingham. — Ellis and Ward, 75, Edmund's-street. 
Blackburn.— Thompson, W.. Victoria-street. 

Blackpool—Fylde Electrical Engineering and Plating Co., 50b, 

Abingdon-street. 

Bolton. — Hart, James O., and Co., Limited, Bank-street. 
Townson, Chadwick, and Co., 118, Bark.street. 
Bootle.— Scott, J. 
Bradford. Pullan, C., 52, King’s-arcade. 
Smith and Croft, Providence-street, Westgate. 
Bush, E., and Co., 26, Sunbridge-road. 
Seaman, J. E., 1, Tanfield-buildings, Hustlergate. 
Bridiington.— Bailey and Sons, Quay. road. 
Brighton.— Page and Miles. 60, Western-road. 
Smith, J., and Son, 33 and 34, North-road. 
Adams Bros., 11 and 12, Trafalgar-street. 
Parfitt Webber, Denmark-street. 
Edwards and Armstrong, 4, Colston-street. 
Brecknell Munro, and Rogers, Limited, Thrissel-street. 
Burnley.— Thornton and Co., 6, Howe-strect. 
Simpson Bros., Hapton, near Burnley. 
Coates, J. F., 18, Hebrew-road. 
Bursiem.— Evans, E. M., and Son, Swan-square. 
Bury St. Edmunds. Pudney, C. C., Guildhall-street. 
Canterbury.— Philpot, E. J.. 34, St. George-street. 
Cardiff. — Price. Friend, and Co., 6 and 7, St. John's-square. 
Cheltenham.— Steel, H. E., Limited, High-street. 
Chester. Brook, Hirst, and Co., Northgate Electrical Works. 
Clapham.—Stegmann and Co., St. John's.hill. 


Bristol. 


‘ELECTRIC SUPPLY IN STEPNEY. 
NEW GENERATING STATION OPENED. 


The Stepney Council's new generating station at Blyth's 
Wharf, Limehouse, London, E., was formally opened by the 
Mayor on Wednesday. The Osborn-street station has been 
found too limited for the rapidly increasing demand for cheap 
electric power in the district, and it is undoubtedly handi- 
capped owing to its position, which necessitates the running 
of all machinery non-condensing, and the carting of the coal, 
resulting in a heavy expenditure for fuel. At the present time 
the whole of the borough is worked on the three-wire system, 
with low voltage. With the new station running power will 
be transmitted at high pressure to the old station, which will 
be partly utilised as a sub-station. The plant so far installed 
will give an adidtional 2,000 k.w. supply, and there is also the 
scheme for an interchange supply with Poplar. 

The new station is located on the riverside, and consequently 
possesses the advantages of cheap sea-borne coal and a plentiful 
supply of condensing water. The buildings which were com- 
menced in the autumn of last year, consist of a steel structure 
with ferro concrete walls. The boiler house is 63 ft. in width, 
and 91 ft. in length, while the engine room is 67 ft. by 91 ft., 
and to facilitate extensiohs the north walls are of a temporary 
nature. The whole of the electrical and mechanical equipment 
is being installed to the design of Mr. W. C. P. Tapper (Borough 
Electrical Engineer), and erected under his supervision. The 
work of installing the machinery began last summer and has yet 
to be completed. The boiler house has so far been equipped with 
three Babcock & Wilcox Marine-type boilers, two with a heating 
surface of 2.410 sq. ft. each. and grate area of 5975 sq. ft., arranged 
with Babcock & Wilcox patent mechanical chain grate stokers, 
and one with a heating surface of 4,800 sq. ft., titted with an 
integral superheater of 900 sq. ft. heating surface, capable of 
imparting 150° Fahr. of superheat to the natural steam. All 
the boilers are constructed for a working pressure of 200 lbs. 
per inch, and are fitted with the necessary ladders and gang. 
ways. 

Two other boilers, with a heating surface of 4.800 sq. ft., 
will also be installed shortly. Ten thousand tons of coal can be 
stored in the coal bunkers at present installed. There is a Weir 
boiler-feed- pump. of the compound type, each set being capable 
of working independently for half the total capacity of 10.000 
gallons per hour. The storage tanks have a capacity of 40,000 


Coatbridge.— King, Jno.. and Co., 8, Dunbeth-road. 
Colchester. —k uncr, J. A., 103, Greenstead-road. 
Joslins Limited, 107, High-strect. 
Colwyn Bay.— Bevan, G., and Co., Conway-road: 
Cork.— Porte, F. C., and Co., 27, Marlborough-street. 
Fielding. C. F., and Co., 57, Grand-parade. 
Coventry.— Burbury and Co., 2, Earl.street. 
Marson, G. R., 3, Hales-street. 
Cricklewood.— Harrison and Co., 35, Cricklewood-broadway. N.W. 
Dalkeith.— Falconer, W., and Son, Buccleuch-street. 
Darlington.—Cox- Walkers, Limited, Feethams. 
Devonport.— Devonport Brough Electrical Department. 
Dewsbury.— Hirst and Son, Limited, Victoria-road. 
Dublin.— Dockrell, Thos., Sons, and Co., South Great George’s-street. 
Davy, Arthur E., Riversdale, Donnybrook. 
Cummins and Sons, 12, Lower Abbey-street. 
Dudiey.— Whittaker Bros, Limited, 204, Wolverhampton-street. 
Theedham Limited, High-street. 
Dunfermline. Fife Electric Power Co., 23, Guildhall-street. 
Durham.— Laidler and Sons, 83, New Elvet. 
Eastbourne.— Dunn, C. T., 11, Tideswell-road. 
Pearson, R. H. and J., Limited, 102, Terminus-read 
Prevette, E. A., Station.street. 
East Ham.— Stokes, J., and Sons, High-street. 
Edinburgh.— Anderson and Munro, 63, Queen-street. 
Foggo, J. and Sons, 7, South Back Canongate. 
Millar and Stewart, 7, Hanover-street. 
Cole and Co., Victoria-chambers, 42, Frederick-strect. 
Epsom.— Dorset and Co.. High.street. 
Erith.— Jarvis, J. J., and Sons, Pier-road. 
Forest Gate, E. —Woodward W. R., Boleyn-road. 
Frinton-on-Sea.— Drake, L. W., Croydon House, Connaught-avenue. 
Glasgow. Lindsay, A., 8, Bothwell-street. 
Johnston, Park, and Co., 15, Oswald-street. 
Hutcheson, Andrew, 97, Waterloo-street. 
Gioucester.— Beaven and Sons, Westgate-street. 
Govan.—Somerville, Jas., 27, Harmony-row. 
Grimsby.— Beckett and Co., Chantry-lane. 
Northern Electrical Co., 117, Cleethorpe-road. 


gallons, and are filled with an Archbutt-Deeley water softening 
plant removed from Osborn-street. The engine room contains 
two turbine driven sets, one 2,000 k.v.a. Willans-Parsons 
turbo-alternator, and one 1,000 k.w. Parsons turbine with two 
generators in tandem (the latter coming from the Osborn-street 
works). The larger machine generates high tension alternating 
three-phase current at 6,600 volts, the smaller machine gener- 
ating three-phase current at low pressure, which is transformed 
up to the 6,600 for transmission to the Osborn-street works. 
At the latter station the high tension alternating current is 
transformed to low tension continuous current and distributed 
to customers. The two turbines are completely equipped with 
'" Contraltlo" condensers and air pumps. 

The larger turbine is designed for an overload of 2,500 kw., it 
has a speed of 1,500 r.p.m.. and boiler pressure per sq. in. of 
180 lbs., the superheat being 120 degrees Fahr., and vacuum 27 in. 
The alternator of this set was made by Messrs. Bruce Peebles & 
Co., and is of the three-phase type, with direct connected 
exciter, voltage 6,000-6,600, with a periodicity of 50 cycles per 
second, the power factor being 8:5. The condenser hasa vacuum 
at full load of 28:5 in., and at overload it is allowed to drop. 
The temperature of the cooling water is 60 degrees Fahr. The 
Edwards air pump has three lines, & speed of 158 r.p.m., driven 
by electric motor of 15 b.h.p. through single reduction gearing, 
the engine having 790 r.p.m. 

The switchboard galleries run the whole length of the engine 
room on the east side, the operating gallery being well above 
the turbines. The E. H. T. boards, at both Blyth's Wharf and 
Oshorn-street, are of the Reyrolle iron-clad type. provided 
with the Merz-Price patent system of control throughout. 

The low-tension switchboards are made by Messrs. Crompton 
& Co., Ltd., of London and Chelmsford, acting as sub-contractors 
to Messrs. Willans & Robinson, of Rugby. "These switchboards 
have been designed by Mr. Tapper, and are an excellent example 
of the proper way to handle heavy low-tension continuous 
currents. The main feature of the design is that the positive, 
neutral and negative sections of the switchboards are kept 
entirely distinct from one another, and that connections between 
the dynamos and feeders are made by means of plug bars, which 
enable them to be arranged in one or two parallel groups, which 
may, if required, be worked at different voltages. This arrange- 
ment is a departure from the American practice, which has been 
somewhat prevalent in this country during the last few years. 
viz., that of providing double pole panels for the generators at 


THE ELECTRICAL ENGINEER, OCTOBER 29, 1909. 


629 


one end of the switchboards, and double pole panels for the 
feeders at the other end. The Stepney arrangement is preferable 
on account of the simplicity of the connections at the back of 
the switchboards ; the facilities for running at two voltages 
without risk of making a wrong connection, and the possibility 
of seeing by a mere glance at the switchboard exactly the con- 
ditions under which the dynamos and feeders are grouped. This 
arrangement was adopted many years ago on the switchboards 
which Messrs. Crompton & Co. built for the Kensington and 
Knightsbridge Co., the Notting Hill Electric Lighting Co., and 
the three original stations of the Westminster Co., in all of 
which places the arrangement has been found considerably 
more convenient than the American type of switchboard already 
referred to. As the switchboards at the two stations are very 
similar in their design, differing only in regard to the number 
of feeder circuits, a description of the board at Blytn's Wharf, 
which has already been erected and coupled up, will suffice for 
the two. At Blyth's Wharf the switchboard controls two turbo- 
driven pairs of generators and eight feeder circuits. The pairs 
of generators are arranged on either side of the three-wire 
system. There are thus two dynamos on the positive and two 
on the negative. Each dynamo has on its outer terminal a 
wattmeter and amperemeter, and a single-pole, quick brake 
switch, with renewable sparking pieces ; and from thence the 
current is taken to a vertical plug bar on the face of the switch- 
board. This vertical bar can be plugged on to any one of four 
horizontal bars at the back of the switchboard. At one end of the 
board four additional vertical plug bars are provided, by means 
of which any number of the horizontal back bars can be put in 
parallel. 'Thus it is possible to work the station at either one 
or two different voltages, and to connect any feeder on to which- 
ever voltage is best suited to its length and conditions of load. 
The feeders are connected to the back bars by means of plugs 


VIEW IN THE BorLER HOUSE. 


passing through 8 vertical bars on the front of the switchboard, 
and the current, after leaving these bars, passes through ampere- 
meters and quick break isolating switches fixed on a subsidiary 
panel behind the principal switchboard. Voltmeters are pro- 
vided for the dynamos, the pilot leads from the outer ends of 
the feeders, and for paralleling, the horizontal omnibus bars. 
All the dynamo and feeder ampermeters and voltmeters are of 
the edgewise scale type, and mounted above the switchboard 
panels themselves ; while on brackets at the end of the board 
are voltmeters indicating the pressures across the busbars. The 
positive and negative panels are similar in arrangement to the 
neutral panels, containing means for connecting the middle 
point between each pair of dynamos on to the middle wire of 
the system, an amperemeter and an overload circuit breaker 
being inserted into each of these connections. Two single-pole, 
quick break switches on either side are also provided for con- 
necting to the two pairs of neutral feeders. The capacity of 
each of the four dynamos is 1,500 kw., thus the dynamo fittings 
and plug bars carry 3,000 amperes ; the paralleling switches are 
each of 1,000 amperes capacity ; the feeder panels and isolating 
switches are designed for 1,000 amperes each, and each of the 
four horizontal busbars will carry 2,000 amperes. The dynamos 
are separately excited from the special excitation busbar, which 
may be connected to any of the other busbars through shunt- 
braking switches, with (discharge resistances) interlocked with the 
dynamo main switches. The main switch in the dynamo 
circuits on the negative side is provided with automatic reverse 
current features, operated by relays. Screw plugs are provided 
for connecting the vertical and horizontal busbars, each plug 
being capable of carrying 1,500 amperes. All the instruments 
are of the moving coil type, calibrated by means of standard 
milliampere gauges, and interchangeable. On the Osborne- 
street board there are 8 quick brake isolating switches for the 


feeders, and, in addition, 4 similar switches for connecting the 
new busbars to the existing ones on the original low-tension 
switchboard. 

The transformers are of the well-known “ Berry” patent 
type, without oil or any artificial cooling, supplied by the 
British Electric Transformer Co., Ltd. 

They are of the single-phase type, each transformer being of 
166 k.v.a. capacity, three units being coupled up together to 
form a 500 k.v.a. 3-phase set. They are designed for delta 
connection on both primary aod secondary sides to step up 
from 145 to 160-6,000 to 6,600 volts at 50 cycles. By the 
adoption of single-phase units coupled in sets of three for 3- 
phase supply, the question of spares becomes considerably 
cheaper and simpler. No cases are supplied with the trans- 
formers, as the iron circuit forms an efficient and mechanical 
protection to the windings. The heavy base plate carrying the 
transformer is fitted with four wheels to facilitate handling. 
The H.T. leads are taken to special porcelain protected type 
terminals, so designed as to prevent any accidental contact 
with any live metal. 


THE ENGINE Room. 


The L.T. winding is brought out in sections; these sections are 
coupled in parallel by suitable links, and a rigid and mechanical 
terminal arrangement is thus obtained. The cables supplying 
the transformers on the L.T. side consist of two in parallel on 
each pole, and the terminals of these cables are arranged to be 
bolted on to the links coupling the secondary sections. By 
this means a larger contact surface is obtained, and the current 
in the coupling bars is kept practically uniform. The trans- 
formers give a very high efficiency at all loads, the efficiency 
being over 98:7% at full load and 25% over load, 98:5% at 
half load, and the regulation on any power factor does not 
exceed 2:295. The type of transformer presents a number of 
advantages in economy of space, cleanliness, and the readiness 
with which handling and inspection may be carried out, all of 
which are points of great importance in any station. 

On the riverside a new wharf wall is in course of construction, 
and, when finished, plant for efficiently dealing with sea-borne 
coal will be installed. | 


e EDUCATIONAL. 


BRADFORD TECHNICAL COLLEGE. 


The members of a Special Committee are considering the 
matter of electrical driving in the new Textile School in con- 
nection with the Bradford Technical College, and are experi- 
menting and taking into account the results of other experi- 
ments in this direction. 


SYDNEY TECHNICAL COLLEGE. 


Mr. William H. Mason, B.Sc., M.E., has been appointed 
assistant lecturer in electrical engineering at the Sydney Tech- 
nical College. Mr. Mason took his science degree at the Sydney 
University in 1905, and won the Deas-Thomson Scholarship in 
Physics. He next graduated at the Cornell University, U.S.A., 
and afterwards gained practical experience with the Westing- 
house Co., Pittsburg, and the Mahoning and Shenango Railway 
and Light Co., Ohio. 
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because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, its six large and lavishly 
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20, 


ANNOUN CEMENTS. 


THE BEST IS THE CHEAPEST. 


The best text book on electricity is also tlie clicapest. Prof. Magnus 
Maclean's MODERN ELECTRIC PRACTICE is the best book because 


It is the cheapest not only 


illustrated volumes can be sold at 9s. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 


MODERN ELECTRIC PRACTICE 


ON EXCEPTIONALLY FAVOURABLE TERMS. 


THE CONTRIBUTORS :—A. Hay, D.Sc., 
BERG, A. T. SNELL, C.E., 


Prof. E. 
M. B. FIELD, G. G. BRAID, A. F. 


W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. LEGGAT, E. J. 
BERRY, J. T. NIBLETT, W. E. WARRILOW, J. C. A. WARD, 


W. B. Esson, W. W. LACKIE, G. BYNG, V. ZINGLER, F. BILLIOTTI, C. J. ROBERTSON, J. R. WIGNALL, V. WATLINGTO `, 
I. E. WINSLOW, A. G. SEAMAN, H. С. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. К. STOTHERT, H. O. BECK.!, 


M.A., W. H. BOOTH, J. SHIELDDS, D.Sc., Ph.D., 


W. E. LANGDON, W. B. HIRD, B.A., 


THE CONTENTS —The above six handsome 


Distribution and Transmission of Energy, 


books contain, in carefully indexed form, practical advice on Р 
Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, Switches and Switchgear, Mains, ~~ NV 
Lighting, Wiring, Fittings, Lamps, Tramways, Rolling Stock, AUDI СА 


A. С. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWSON TURNER, В.А., "a 
Dr. GOLDSMIDT, J. CAMPBELL, B.Sc., W. ALLAN. a 


Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, Р E^ 
Economisers, Electricitv in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. ee С, ev 
с? uM . 
“THE ROAD CARRYING COMPANY LTD., 65, Renshaw-street, Liverpool. , * e 
Gentlemen. — This is the best work of its kind I have seen. As a book of reference it will be invalu- . e 7 e 
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able, and at the same time, although technically written, is in such a style as can bereadily grasped by T E o + e 


coloured cardboard, prepared specially for the work by an electrical engineer, are presented 


to each subscriber. 


FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY o 


a student or practical working man.— Yours faithfully, ERNEST A. ROSENHEIM (E ngineer). c? ee 
— 5 o 
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WRITE NOW FOR AN ILLUSTRATED BOOKLET. 


CROSBY LOCKWOOD & SON’S NEW BOOKS 


ALTERNATING CURRENT MACHINES: Being the second 
volume of ** Dynamo Electric Machinery : Its Con- 
struction, Design, and Operation." By $. SHELDON, 
A.M., Ph.D., HOBART MASON, B.S., E.E., and ERICH 
HAUSMANN, B.S., E.E. Eighth edition, completely 
revised. 368 pages, 236 illustrations. | Largekcrown 
Bvo, 12/- net. [Just Published. 


ELEMENTARY ELECTRICAL CALCULATIONS. A Manual 
of Simple Engineering Mathematics, covering the 
whole field of Direct Current Calculations, the basis 
of Alternating Current Mathematics, Networks and 
Typical Cases of Circuits, with Appendices on special 
subjects. By T. O'CONOR SLOANE, A.M., E.M., Ph. D., 
Author of“ The Standard Electrical Dictionary," &c. 
314 pages, 43 illustrations. Crown 8vo, 9/- net. 

[Just Published. 

ELECTRICITY in FACTORIES and WORKSHOPS: Its 
Cost and Convenience. A Handbook for Power Pro- 
ducers and Power Users, By A. P. HASLAM, M.I.E.E. 


328 pages, 70 illustrations. Large crown, 8vo, 7/6 net. 
[Just Published. 


DYNAMO, MOTOR, AND SWITCHBOARD CIRCUITS FOR 
ELECTRICAL ENGINEERS. A Practical Book dealing 
with the subject of Direct, Alternating, and Polyphase 
Currents. By WILLIAM R. BOWKER, Consulting 
Engineer and Street Railway Engineer, "Professor of 
Physics in the University of Southern California, Los 


Angeles. Second Edition, revised and greatly en- 
larged. 180 pages, 130 diagrams. Medium 8vo, 7/6 
net. 

TELEPHONES: Their Construction, Installation, Wiring, 


Operation and Maintenance. 
and H. С. CUSHING. 
Foolscap 8vo, 4/6 net. 
WIRELESS TELEPHONY IN THEORY AND PRACTICE. 
By ERNST RUHMER. Translated from the German 
by J. ERSKINE MURRAY, D. Sc., F. R. S. E., M. I. E. E. 
With an Appendix by the Translator. 258 pages, 
145 illustrations. Demy 8vo, 10/6 net. : 


Complete Catalogue, Post Free on Application. 


London : CROSBY LOCKWOOD & SON, 
T, Stationers’ Hall Court, E.C., and 121a, Victorla St., S.W. 


By W. H. RADCLIFFE 


180 pages, 125 illustrations. 


Just Published. Fifth Edition, entirely re-written. Revised 


and Enlarged. In 2 vols. 218. net. 


THE DYNAMO 


ITS THEORY, DESIGN, AND MANUFACTURE. 


By C. C. HAWKINS, M.A., M.I.E.E., and F. WALLIS, M. I. E. E. 
With 600 Illustrations. 


Contents.— The Magnetic Field and its Lines of Force—The etic 
Circuit and its Lines of Flux— Production of an E.M.F.—The Magnetic — 
Self-Induction and Alternating-Current Phenomena— Classification of Dyna- 
mos—Heteropolar Alternators—Homopolar Alternators—Open-Coil Arma- 
tures—Closed Coil Armatures—Magnetic Properties of Iron—Continuous 
Current Armatures—Field Magnets—The Ampere Turns of the Field—Series, 
Shunt, and Compound Winding—Armature Reaction in Continuous-Current 
Dynamos—Commutation and Sparking at the Brushes—The Heating of 
Dynamos— Design of Continuous-Current Dynamos— Working and Manage- 
ment of Continuous-Current Dynamos—Armature Winding of Alternators— 
Armature Reaction in Alternators—Construction of Alternator Armatures and 
Field Magnets—Alternator Design— Working of Alternators in Parallel— 
Descriptions of Typical Dynamos— Index. 


PRINCIPLES OF ELECTRICAL ENGINEERING (Direct Current). 
By JAMES R. BARR, A.M.I.E.E., Lecturer in Electrical Engineering at 
the Heriot-Watt College, Edinburgh. With 294 Illustrations. 10s. net. 


The author dev os his subject in such a way as to give instruction 
to his reader. . The scheme of the work is good, and the selection 
of problems is useful to the reader. The use of coloured diagrams jn 
the illustrations is also worthy of mention.“ Engineering. 


ARMATURE CONSTRUCTION. A Practical Handbook for Elec- 
trical Engineers. Ву Н. M. HOBART, M.LC.E., M. I. E. E., and А. G. 
ELLIS, A.C.G.I. With 420 Illustrations. 15s. net. 

The Diagrams of Polyphase Windings and Multiplex Continuous- Current 
Windings have been printed in different colours. 


The authors have covered the whole subject of armature construction 
in a very practical manner, which makes the book a useful guide to those 
who are engaged in this industry.“ Engineering. 


TRANSFORMERS FOR SINGLE AND MULTIPHASE CURRENTS. 
A Treatise on vd Theory, Construction and Use, by GISBERT KAPP, 
M. I. C. E., M. I. E. E Professor of Electrical Engineering at the University 
of Birmingham. "Second Editi or Eutirely Re-written and Enlarged. 
With 219 Illustrations. 10s. 6d. net. 

The volume is undoubtedly a most valuable treatise. It deals not 
only with questions of pure design, but also with the cost of operation 
and various other points.“ Electrician. 

STEAM TURBINE ENGINEERING. Ву T. Stevens, A. M. Inst. C. E., 
A.M.L E. E., and H. M. HOBART, M. I. C. E., M. I. E. E. 820 pages. Medium 
Svo. With 516 Illustrations. 21s. net. 

Will be found very useful to all engineers, because of the large number 
of good illustrations, accompanied by detaile information as to machinery 
and boilers used and results obtained." — Engineering News, N.Y. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


* [f theu hast knowledge, let others light their candle at it.” 


Under this heading we insert questions of a practical 
character relating to central station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formula should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side onlv of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


Question No. 1208.—Discuss generaly the advantages and 
disadvantages and methods of working of “© central battery 
systems of telephone circuits. —'' C. B." 


Question No. 1209.— Describe the best arrangement of single- 
hase 2,000 volt 50 switch.gear and transformers 
or sub-stations up to 300 kw., allowing for six 50 kw. 
transformers, and one rotary transformer for Röntgen 
raywork. Show clearly by cross sections and plans the best 
positions for transformers and plant and cables, showing 
clearly how the cables are led in and 1аій. —* E. L.” 


Question No. 1204. —In a small central station a generator is 
required to give 220-in. volts for a two-wire system. In 
the future, as the load increases, it is proposed to alter 
the same generator for supplying energy at 440 volts, 
and by means of a balance to supply a three- wire syste m. 
Give full particulars with sketches of a special arrangement 
for the armature winding, so that the change-over from the 
lower to the higher pressure can be effected without re- 
winding, but simply by altering several connections. 
Obviously, field coils would first be used in two parallel 
circuits and eventually connected in series. What firms 
supply machines with an arrangement of this description ? 


Answer to Question No. 1204 (awarded 10s.).—In plant 
which is already installed, the changes required by this 
question might be difficult to make ; but where the design 
of the generator can be carried through with a knowledge 
of the coming change, there are many points which can be 
arranged to facilitate the alteration. 


The change in field spools—as mentioned in the question 
—gives the same ampere-turns per pole before and after 
the alteration, and thus ensures the same flux per pole. 
For if there are ¢ turns in each spool; of resistance r; 
and p poles. 


In the first case, the voltage is v, and since there are 


two parallel circuits, the current per circuit is? where 
C is total excite current. 
, с у 2V 
By ohm's lawg. -, RT 
*, Am le = ee 
* * pere-turns per pole = 2 E 
But after the change the voltage is 2v, and with coils 
2v 


in series total resistance is pr, therefore, current is — 
and pr 


Ampere-turns per pole = 57 


Of course, the same speed will be employed, and there- 
fore the only method of increasing the voltage is to increase 
the number of armature turns in series. 


No more coils nor turns can be added, as the slots will 
already be full in a normal machine; so the only arrange- 
ment left open is to provide similar facilities in the arma- 
ture coils, as in the field spools that is, some arrangement 
for converting from parallel to series connection. 
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The chief ways of effecting this are: — 
A. Lap Wound Armatures. 


1. Provide a double winding on the armature. The coils 
of each winding occupy alternate slots around the arma- 
ture periphery, and are connected to alternate commutator 
segments. 

They are quite separate, but the brushes are made wide 
enough to cover two segments each (necessarily one seg- 
ment of each winding), and thus current is collected from 
two windings in parallel. 


When the higher voltage is required it is only necessary 
to change the end connections on one side of the armature, 
in order to put a// the coils in series. The two windings 
are then connected together as one ordinary winding, 
with all conductors in series. 


This would be a change from a 
oo Doubly re-entrant, double multiple circuit winding 
to a 
o Single multiple circuit winding. 


The figure shows the winding for a doubly re-entrant 
double lap-winding (‘doubly re-entrant ' implies that each 
winding closes upon itself after having gone once right 
round the armature). 


4 poles and 64 conductors are shown. The thick and 
thin lines represent the separate windings, which are dotted 
to indicate the bottom conductors in slots, or the under- 
neath end connections. 

The chain dotted limes — -- — shown by the arrows 
indicate the changes necessary on raise of voltage. 


In Lap Windings, if 

w — total number of conductors. 

p = poles. 

y = mean winding pitch. 

The winding pitch is the number which must be added 
to one conductor to give the conductor to which the first 


must be connected. This assumes all conductors numbered 
in order as on the drawing. 


уу = forward winding pitch. 

y2 = backward winding pitch. ' 

This is a negative forward pitch and therefore means a 
subtraction to get the corresponding connection. 

In single and double Lap Windings, 

yı is the odd number, equal to or one greater than ~ 


Then 
y» = y1—2 for single winding. 
y» = y1—4 for double winding. 
For our double winding the scheme will be 
w 64 


z— =61 


p' 4 же. л = 17 
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y2 (for double winding) = 13 


Starting from conductor 1 we go to 1+17 = 18, then 
back to 18—13 = 5, on to 5417 = 22, and so on as shown 
thus :— 

17-18 2} 22 .9 26 J 30... ð 4 


when we change to single winding уз must be 15, and the 
scheme is then 


1--18 ..3^ 20.0 -22..1 / 4 v s 


In the diagram the connections have been altered on 
the side remote from the commutator for clearness ; they 
would really be changed on the commutator side simply 
by unsoldering the lug connections. This also necessitates 
the forward winding pitch taken on side remote from the 
commutator and backward pitch on the commutator 
side. | 

The above is by far the simplest method of effecting 
the required change. There remains also 


2. Change from Lap (or multiple circuit winding) to 
Wave, o& 2-circult winding. 

A 4-pole lap winding has 4 parallel paths in the arniature, 
while a 2-circuit winding has two only. 


It is obvious that by changing from Lap to Wave there 
will be double the conductors in series and double the 
voltage. 

The reason for not preferring this method is because 
the Wave Winding has inherent disadvantages, amongst 
which are :—The conductors required are governed by 
more limiting conditions than in lap, since for single 
winding 

yity 
3 =y 


Thus à Wave Winding must have 62 or 66 conductors 
to compare with our 64 conductor Lap Winding shown. 
This would mean winding with two dummy conductors 
on the 62 scheme. 


There is more likelihood of inequalities of magnetic 
balance in fields, preducing wasteful current in armature 
windings— parasitic currents which do not come through 
the brushes to do useful work. 


B. Wholly Wave Windings. 

3. Change from double Wave Winding to single Wave 
Winding. 

This is not so difficult, and could be effected in a similar 
way to the above description (under heading 4. I.). 


The Wave Winding is usually resorted to when a high 
voltage is required compared with the speed at which 
armature is run. If Wave Windings must be used (depending 
on the speed etc.), then put in à double wave and change 


to single wave when the voltage raise is required. 
“H. K. W.“ 


Answer to Question No. 1 204 (awarded 58.).— In the figure 
is shown the complete winding diagram of a 2-pole machine 
with 48 armature, conductors arranged on the double 
voltage system, here required. This diagram may at once be 
extended to suit the actual requirements of the present 
machine, both as regards number of poles and number of 
armature conductors. The salient and necessary feature 
of the design is the double commutator employed. In the 
present case a multiple circuit lap winding is assumed 
and the pitches are so chosen that one complete circuit 
of the armature (solid lines) only fills up half the avail- 
able conductor spaces, another identically similar but in- 
dependent circuit (dotted) then being wound to complete 
the armature. In the case chosen the front pitch of the 
coils =15 and the back pitch =11, the winding being 
right handed, t.e., advancing clockwise. For example, 
bar 1 is connected to bar 16, the junction being tapped 
down to commutator bar 1:16 is connected at the back 
not to 3 as in a simple lap winding, but to bar 5, which is 
in front joined to 20, this junction being joined to com- 
mutator bar 3 (not 2). There is thus left room for an exactly 
similar winding starting from bar 3: the two circuits so 
formed are electrically independent but may be connected 
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by the brushes as below. Normally, the loop points of each 
winding are taken to alternate commutator bars, all the 
commutator segments (1 to 24) (see Fig.) being arranged 
on one circumference and in the order numbered. With 
such an arrangement specially wide brushes are needed 
to span three commutator bars but only two sets of brushes 
are needed (in a 2-pole machine), just as in ordinary 
multiple circuit machines. If, however, two separate 
commutators be used as shown, one containing all the even 
and the other all the odd segments of the original single 
commutator, then, by employing four sets of brushes 
ab, a'b! we can either use these as the terminals of two 
similar but quite independent sources of electrical energy, 
or by connecting aa! and bb! and using the composite 
terminals we shall again have the identical electrical 
conditions existing when a single commutator was employed. 
Yet again, by connecting b to a! and using a and b! as the 
supply terminals, the two windings are placed in series 
and a supply at double the initial pressure is therefore 
available. The two windings being identical and sym- 
metrically disposed can be run in series or parallel as 
desired. 


Such an arrangement is very suitable for the present 
requirements. The change over from 200 to 400 volts when 
necessary will involve nothing more than the rearrangement 
of the field coils, as stated in the query, and an alteration 
in the brush connections as above. The armature bars 
must be designed to carry the maximum current required 
per conductor at the lower voltage, and the insulation 
must be such as will be satisfactory after conversion to 
the higher pressure. These two conditions together with 
the duplicated commutator and brush gear will result 
in a machine rather more costly than standard types 
of equal output, but your correspondent will experience 
no difficulty in obtaining a reasonable tender, for if not 
an offer from stock of a suitable machine from any of the 
leading makers of dynamo electric machinery. It will, 
in most cases, be convenient to have one commutator 
at each end of the armature, this arrangement being more 
symmetrical and enabling convenient connections. 

If c amps be the maximum current that can be carried 
by each armature conductor, the output of the machine = 
4c x 200 watts at 200 volts, and 2c x 400 watts at 400 volts ; 
t.e., the maximum output of the machine is, of course, the 
same in both cases, but at the higher voltage the well- 
known advantages of 3-wire distribution become available. 

The type of winding diagram adopted in the figure is the 
ordinary radial form, the bracket shaped loops representing 
the commutator connections, the radial lines, the armature 
bars and the outside V lines, the back connections of the 
coils. At least two bars will be placed in each armature 
slot, all the bars numbered odd, say, being at the top of 
a slot and all those numbered even at the bottom. Each 
bar at the top of a slot is thus connected to one at the bottom 
of another and so a smooth finish is secured to the armature 
periphery.—“ L. C." 
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REVIEWS. 
Electric Cables: their Construction and Cost." By 
D. Coyle, M. I. E. E., and F. J. O. Howe. (London: 


E. & F. N. Spon, Ltd., Price 158. net.) 


It is not a little curious that notwithstanding the vast 
and primary importance of the subject, there should be so 
great a paucity in literature on wires and cables for electrical 
purposes. As a matter of fact, whatever of moment has 
hitherto existed must be looked for in scattered volumes 
of the Proceedings of learned Societies. No doubt this 
is largely due to so much being still little understood 
outside the close ring of manufacturers and their experts. 
It is the fact that Mr. Coyle was so long connected with 
Max Sievert’s Fabriks Aktiebolag, Messrs. Siemens Bros., 
the Kabelwerk Duisburg, and the Kabelwerk Oberspree, 
and Mr. Howe with Messrs. Siemens and the Kabelwerk 
Oberspree, enables them to make the present book so 
comprehensive in plan and detail. 

We have here a really authoritative treaty, which 
enables the electrical engineer, whether engaged in lighting, 
power, telephone or telegraphic work, to determine the 
dimensions of cables and their approximate cost with 
considerable ease and great nicety. The chapter on con- 
ductors opens with a brief note on copper wires giving 
general information and some useful working formule, 
and notes. For instance, we are told that “In the case 
of extra high tension cables it is very important that curves 
of small radius beavoided in the periphery of the conductor," 
and that it may even be “advisable to provide the conductor 
with a circular metallic periphery by encasing it in a thin 
tube of lead, or by lapping it with metallic foil," points 
which, if they had been more generally observed, would 
have prevented several awkward breakdowns both in 
European and American practice. Then follow forty-five 
pages of tables dealing with copper strands, giving their 
cross sections in square inches and in square milimetres, 
weight in kilogrammes per kilometre and in pounds per 
mile, and strands in milimetres. To complete this we find 
notes illustrated with diagrams, short tables, and formule 
dealing with the diameter of strand, the lay, physical 
characteristics of copper, and its annealed high conductivity. 
More tables follow giving weight of copper wire in pounds 
per nautical mile (the diameters in inches and milimetres) : 
conversion data for reducing lb. per nautical mile to Ib 
per statute mile, per 1,000 yards, per kilometre, lbs. per 
nautical mile to kilogrammes per kilometre; Brown and 
Sharpe, or American gauge wires; Brown and Sharpe's 
rope strands; Continental normal sections of strands; 
the Birmingham wire gauge; legal standard wire gauge ; 
flexible conductors ; voltage drop ; weight and resistance ; 
temperature co-efficients ; and tables to assist in arriving 
at cost according to rise and fall in price of copper; and 
many others. Students, however, should note that the 
proposed standard specifications of the Wire Committee 
of the American Society for Testing Materials for hard- 
drawn round copper wire, grooved trollev copper wire, 
and cable wire, is not touched upon, no doubt because 
the report came out too late. But it is a valuable document, 
which should be noted in this connection. 


As regards concentric conductors, we are given a formula 
for determining the diameter and number of wires necessary 
for forming a conductor of any cross sectional area. Alu- 
minium comes in for due recognition. Besides special 
tables on mechanical tests and temperature co-efficients 
for aluminium, and graphic curves showing its resistance 
to alternating currents, ratios are given to enable the 
tables for copper conductors to be applied to aluminium. 


Chapters 2 and 3 deal respectively with impregnated 
paper and jute insulation, thickness, weight and dielectric 
resistance being considered under varying circumstances, 
much of the information being reduced to the tabular form. 
In discussing india-rubber and gutta-percha, the authors 
again give us concise notes and a valuable collection of 
tables. We are tcld of ten substances which are mixed to 
form the rubber compounds. It would have been interesting 
if results of tests showing the merits of different compounds 
had been added. For instance, both oxide of zinc and zinc 
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white (lithopone) are mentioned, but these are very 
different substances, and behave very differently under 
varying circumstances. What is their influence, say, 
on the resistance and durability of rubber? In chapter 
5 we have notes on the construction of dry core, or paper 
and air space, telephone cables, with tables giving weight 
in pounds per statute mile, diameter of wire and maximum 
resistance, the figures appearing in the metric and British 
systems ; tests on telephone cable paper; and the tele- 
phone cable construction; the last showing number of 
pairs (from 2 to 1.000), diameter co-efficient, and number 
of pairs in successive layers. Points in practice are next 
discussed, with the aid of further tabl:s and diagrams. 
A brief chapter is devoted to vulcarised bitumen, which 
brings us to a consideration of tapes and braids, and then 
to lead sheathing, with details as to appropriate weight 
and thickness for different classes of work. As regards 
cables laid direct in the ground, or in positions where they 
are exposed to mechanical injury steel armouring is neces- 
sarv, and the authors point out that cables having a 
less diameter than 12 milimetres should be armoured with 
steel wire, and those above with steel tape. Two chapters 
are devoted to this aspect of the subject. 

Having brought us so far the authors plunge into a 
consideration of labour charges, and here their experience 
in manufacturing both at home and abroad is of immense 
service in arriving at workable data. Thev sav that labour 
cost varies from 5 to 15 per cent. and they give examples 
of 7} per cent. for paper or jute insulated single conductor, 
lead sheathed and armoured cable, to 12 per cent. for 
paper or jute concentric conductors, lead sheathed and 
armoured, and for paper and air space telephone cables. 
Twelve tables of curves are based upon actual cost of labour 
for cables of various types. Of two other items in the esti- 
mate of costs they say that 24 per cent. should be allowed 
for waste, except in rubber insulated cables when 5 per 
cent. is the usual figure. while shop expenses they estimate to 
range from 100 to 200 per cent. Examples of estimating 
for cost of paper covercd, jute, rubber, and paper and air 
space telephone cables are shown, and in chapter 12 tables 
set forth a complete resumé of the cost of every description 
of cable. In a final chapter many points of very great 
interest are gone into, such as self-induction tests, electro- 
static capacity, dielectric constants and resistance, carrying 
capacity and so on. The couple of pages on extra high 
tension cables are. crowded with data of the utmost. value 
at the present. time, for this phase is by no means so well 
understocd as it should be. The authors remark that it 
may often be more economical to use aluminium in place 
of copper wires, or to strand either copper or aluminium 
wires round a dummy core of jute, hemp, or other material, 
the choice depending partly on the current to be trans- 
mitted and partly on the relative prices of the materials. 
We have mentioned that the authors have adopted the 
principle throughout of giving weights and other measure- 
ments both in British and metric systems, this is well 
not only on account of the varying sources of supply. 
but also because it will facilitate making calculations 
relating to foreign contracts. In this connection there 
is one of the most. elaborate tables for converting metric 
into British and British into metric measures that we have 
ever come across. 

From this rapid summary it will be seen that the authors 
have madea notable contribution to the literature of electrical 
engineering, and in their case we can truthfully say that 
they have filled a want. 

The publishers have done their part of the work ex- 
cellentlv. The type is clear, paper and binding good, and 
the reading of proofs well nigh above reproach. In sub- 
sequent editions we would like to see in place of the running 
title chapter headings over the pages, and a somewhat 
fuller index. | 


PUBLICATIONS. 


* Proceedings of the Royal Society of Edinburgh: Session 
1908-9." (Edinburgh: Robert Grant & Son.) 

This number forms the seventh part of Vol. XXIX., and the 
interesting contents include a paper on Hydrolysis of Salts 
of Amphoteric Electrolytes.” by Miss Heather Henderson 
Beveridge, B.Sc., Carnegie Research Scholar, and Communicated 
by Professor James Walker. 
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FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 


NEWCASTLE. 
In the Newcastle Evening Chronicle of October 19 a full report 
of the General Manager's suggestions to the Tramways Com- 
mittee of the Newcastle-upon-Tyne Corporation was published, 


and, as this contains many interesting features, it may be worth 


while referring to the suggestions made. The system has always 
been heavily handicapped owing to the variety of cars, the larger 
ones having a very limited life. and replacement becoming sooner 
or later necessary. The permanent way is not under the control 
of the tramways department, and it has been suggested that Mr. 
Hatton undertakes the complete control and management of the 
system. The rccommendations as to the running of cars are as 
follows :— 

Every car throughout the day shall be run at a minimum 14. 
fare, except for school children. On every car running before 
7 a.m. the conductor shall issue a return ticket of value 114. to 
cover the return journey over any ld. section. This involves an 
increase upon the present 4d. workmen's fare. There are only 
between 500 and 700 people using workmen's coupon tickets at 
noon in spite of the great outcry for them some time ago, and it 
is now proposed to abolish this system, as it has led to con- 
siderable abuse. The system of clerk's discount tickets, also pro- 
vided when the coupon system was first introduced, should be 
withdrawn unconditionally. The conductors have power to issue 
these return tickets only to men dressed as artizans, or who are 
to all appearances of that class. In the case of those men who 
consider that they are entitled to such reduced fares and men who 
are entitled to travel at workmen's rates up to 8 a.m. during the 
winter months, they must make application for these tickets at 
the head office or at any of the depot offices provided for that 
purpose, when they will be provided with books of tickets as at 
present, but at the rate of 12 tickets for 9d. Any women. the 
nature of whose labour entitles them to use coupon tickets. hive 
alzo to make application for thesc at the head office or any of the 
depot offices. 

Failing the adoption of these suggeations, Mr. Hatton advises 
the ld. universal workman's fare up to 7 a.m., and to those who 
desire the same a return 2d. ticket allowing for a return journey 
at any time of that day. The abolition of certain fare stages is 
suggested, and a redistribution of the penny stages would have 
to be made. In order to encourage the long-distance traveller, it 
is proposed that anywhere in the 114. sectioa a retura ticket 
covering the whole route should be issued for 24d. 


Men’s Grievances. 


In view of the conclusion of Mr. Hatton’s report, namely, that 
the course he would adopt if the undertaking belonged to him 
would be to reduce the working expenses to a minimum by 
further cutting down the expenditure and awaiting developments, 
receives a somewhat pointed reply by a meeting which was held 
on Saturday midnight by the members of the Newcastle and 
District Tramway Workers’ Union. Reference was made to the 
reduction in the tram service and the number of employés dis- 
missed. It was pointed out that although the Heaton and 
Scotswood section had yielded Is. per car mile, the service had 
been reduced by one-fifth, and as regards the Gosforth route, 
very little provision was made for extra traffic at busy times. 
Casual labour was being used to replace experienced men in the 
depóts, and assertions were made that men who cleaned cars 
during the night were, in many cases, compelled to drive during 
the day. Resolutions were passed protesting against the way in 
which previous resolutions had been dealt with by the Tramways 
Sub-Committee, and also against the Management's action in 
causing car cleaners in the several depots to miss two nights per 
week instead of one as before, and to bring in casual labour to 
do their work. 


Minin; and Mechanical Engineers. 


On Saturday, the 23rd inst., a visit was paid by the members 
of the North of Englind Institute of Mining and Mechanical 
Engineers to the works of Measrs. J. H. Holmes & Co., electrical 
engineers, Portland-road, Neweastle-upon-Tyne. The reason for 
this visit was a desire on the part of Messrs. J. H. Holmes & Co. 
to demonstrate the uses of electricity for mining purposes, as in 
the words of the firm: Although electricity for mining purposes 
has latterly in some quarters been regarded with a little mis- 
giving, there is no doubt it provides the most convenient and 
efficient means of power transmission, and also that it can be 
installed in mines by experienced firms so as to be practically 
safe under all normal conditions of work." For this purpose a 
considerable number of general and mining engineering machinery 
was shown, including a 200 kw. d.c. generator working at 180 
r.p.m., and fitted with auxiliary poles ; a 100 h.p. d.c. motor 
running at the exceptionally high speed of 750 to 2,000 r.p.m. ; 
three-phase machinery, including haulage gear set; squirrel- 
cage motors with special starting apparatus, including no-volt 


release and overload cut-outs; auto-transformer startera with 
fool proof starting handles ; a considerable amount of switchgear. 
and, in particular, thc Holmes-Page patent three-pole switch and 
fuses mounted on an iron pedestal in a cast iron box, which is 
specially suitable for mining work. It is fitted with a special 
locking device, so arranged that the door of the case cannot be 
opened until the switch is in the “ off position; moreover, the 
switch will not close while the door is opea. The outfit can be 
made either for double-pole or three-pole operation, and can be 
supplied with an ammcter mounted on the top of the case where 
necesswry. The usual cipicities for this switch are for 100, 290 
and 300 amperes, and larger capacities can be made specially. 
The inspection of the works, including the examination of the 
works plant, which is installed for the rapid and efficient handling 
of machinery and apparatus, proved of very great interest to the 
visitors, and should have an encouraging and stimulating effect 
in the use of electrical mining apparatus in the North. 


LANCASHIRE NOTES. 
MANCHESTER. 


There are signs of a general improvement in the electric 
business in the district, and the “ lighting " season has now com- 
menced in earnest. It is a tribute to the economy and efficiency 
of electric lighting, especially by metallic filaments and flime 
ares, that almost without exception all the old publie buildings 
in Manchester are electrically illuminated. Gas here is 2s. 3d. 
per 1,000, and electricity for lighting 34d. per unit; but even 
at this the use of electricity in Manchester is rapidly extending. 
The report is the same for neighbouring towns. Gas never 
seems to be seriously considered at all now for the lighting of 
new buildings of any importance. This fact has been strikingly 
shown by the lirge installations of flame lamps of all makes put 
up by all the smill skatingrinks. In the matter of street lighting 
electrically, Manchester is very far behind the outlying towns, 
and except for the lighting of Albert Squire, Piccadilly, and one 
or two streets, gas reigns supreme. Salford's main street has 
been electrically lit for years, while Stockport, Stretford and 
many of the small towns can boast of public are lighting. The 
advantages of electricity for general lighting, signs, window 
novelties, etc., are rapidly becoming appreciated even by quite 
small shopkeepers, and it is quite interesting to see shop after 
shop on the main roads adopting “ juice " while the gas ranks 
thin daily. Immediately one shop in а row adopts it, three or 
four others take a supply. and the gas mantles rapidly give place 
to metallic filament lamps until the whole row is converted.“ 


Mercury Vapour Lamps. 


Mercury vapour lamps have not found much favour here, 
although a few shops use them as doorlights. . In this connection 
they would seem to be singularly suited for exteriorly lighting 
chemists’ shops, as there the light would not appear so strange 
or out of place. As a means of attracting attention and giving 
cheap illumination (the efficiency is about } watt per c.p.), 
they have been found useful. They have been used in this way 
outside the Gaiety Theatre and in the Midland Hotel porch. 
They are also used in the drawing offices of severa] local firms, 
and the light is very soft and restful to the eyes when one 1з 
accustomed to it. Another use to which they have been put 
is for printing blue prints and such work, the light being highly 
actinic. 

Auto-Transformer 50-volt Lamps. 


The auto-transformer and the 50-volt metallic lamp is still 
greatly in demand here, in spite of the much-boomed 100 and 
200-volt low c.p. lamps. J understand that quantities of 100 
to 50, and 200 to 50-volt coils are being sold in every town 
round here, where A.C. is available. Automatic no-load switches 
are not much in favour, and this is not surprising, seeing how 
delicate is their mechanism; while by adding the price of 
switch to that of the cheap auto-transformer, a really good coil 
having high working efficiencies, but very low iron losses (no 
greater than the loss in the switch itself) can be bought. The 
50-volt lamp is popular because in first cost it is much cheaper 
than the 200-volt, is more efficient, and of course much more 
robust. Under certain conditions the low voltage circuit is an 
advantage, both where the installation is old and where new 
wiring is being employed. 

Wireless Telegraphy. 


Although not in the county, some particulars of an expen- 
mental wireless station" put up during the week may be 
of interest. This is at Stancliffe Moors, Darley Dale, Derbyshire, 
at the top of Burley Fields, the altitude being about 900 feet 
above the ordnance level. The "station," which consists of 
two masts 70 ft. high, a rough wooden hut and the receiving 
instrument, was erected in 12 hours. The object is to test the 
Balsillie system, which has been acquired by the Briti-h Radio, 
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T. & T. Co. On Friday morning, after tuning up, messages 
are said to have been taken from London, 147 miles away, 
whence they were transmitted with considerably less power 
than the Admiralty standard of } kw. per 50 miles. Messages 
from the German Lloyd station at Noreitch, 700 miles away, 
were also audible. At present the station only receives, but 
transmitting apparatus is to be brought up and I understand 
the station is likely to become an important one. The cost of 
equipment with this system is said to be very low compared 
with other systems, and great things are expected of it in the 
near future. The experiments are being carried out with the 
Government’s consent. 


New Salt Works. 


. I hear that the Salt Union are about to embark on an 
important undertaking at Weston Point, where there are several 
large chemical works. They have added 12 acres to their 
present holding, and intend to erect a large power station 
and salt and chemical works. Their chief object is to compete 
with Spanish and American salt. The salt will be made by the 
American vacuum process from brine brought up from Northwich, 
and during the purification process, caustic soda and bleaching 
powder will be made as bye-products. In addition to using 
the power for their processes, it is their intention to supply 
electricity to surrounding towns, and if they are successful in 
arranging with these towns, there is no doubt great developments 
will take place, as there are many industries in the neighbour- 


hood 


MIDLAND NOTES. 
BIRMINGHAM. 


Important extensions are being made at the Smethwick 
Power Station of the Birmingham and Midlands Tramways 
Co., Ltd. Contracts have been placed with the Brush Co. for 
a large 2,000 kw. turbo-alternator and the necessary three 
Babcock & Wilson boilers. The contract for the building has 
been placed with A. H. Guest, of Stourbridge. The necessity 
for increase has arisen mainly through the increased demands 
for power for manufacturers in Oldbury and Smethwick. Quite 
а number of ironworks and metal-rolling concerns have lately 
changed their power from steam to electricity. The firm are 
at present driving four rolling mills, each equipped with 200 h.p. 
motors, besides several smaller ones. Firms utilising the power 
include Reynolds & Bradwell and the Park Lane Ironworks. 
The power station has taken its full share of the new business, 
resulting from the adoption of electric power, and the new 
apparatus will all be of an up-to-date character. The capacity 
E the station has been increased from 3,530 kw. to some 5,000 

w. 


Handsworth Tramway Scheme. 


The Handsworth District Council have adopted a new tram- 
way scheme, the lines of which, extending about four miles, 
will be electrically equipped. This will have the effect of bringing 
residents from the more distant parts of the suburb into touch 
with the cable tram lines, and thus shortening the time required 
for getting into town by nearly half-an-hour. One object of 
the extension is to find a dayload for the electric station, the 
position of which will be very materially improved from the 
profit-earning point of view. The power house has for some 
time past been supplying current to the British Electric Tram- 
way Co., and when the cable tramways are electrified, as they 
will be at the beginning of 1911, a further demand will be made 
upon the power station. This centre is quite capable at the 
present time of furnishing sufficient driving power, not only 
to the cable tramway, if that were electrified, but to the new 
lines. It is expected, however, that when this supply becomes 
due the local demands in other directions will have necessitated 
increased equipment in the power house. 


Increased Business Expected. 


Although Handsworth is entirely residential, the Council 
Power House could drive at present a number of machines in 
the contiguous district of Smethwick and the jewellery quarter 
of Birmingham, and more business of this sort is anticipated. 
The capacity of the station at present represents 1,700 h.p. 
This includes a couple of increases of plants each of 315 h.p. 
during the last two years. At present there are six generators. 
aute is ample room for others, as requirements necessitate 
them. 


AMERICAN NOTES. 
NEW YORK. 


I am given to understand, on the best possible authority, that 
the story circulated here a week ago alleging that the biggest 
electrical houses in the States were forming & colossal combine 
with a view to eliminating competition in practically every 
branch of the electrical industry, is à pure myth. Both the 
General Electric Co. and the Westinghouse Co. authorise an 
emphatic denial of the report ; and, indeed, such an agreement 
would be impossible under the Sherman Anti-Trust law. It is 
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quite true that the General Electric has acquired full control of a 
large number of German lamp patents, and that certain agree- 
ments with the Westinghouse Co. still remain in force ; but there 
is nothing new in these agreements, and no new ones are, or have 
been, contemplated, though these agreements expire next year, 
after having been in operation 14 years. The fact is, that all the 
corporations, large and small, are doing excellent business, and 
the volume of trade is increasing at such a rate that the move 
suggested —the report of which, by the way, had momentarily a 
very marked effect on shares—is as unnecessary as it would be 
impolitic.. Another combine story (for which the New York Sun 
is responsible) assumes an amalgamation of all the traction, 
lighting, power and gas companies of Chicago, representing a 
total capitalisation of $300,000,000, and declares that Mr. J. 
Pierpont Morgan is the moving spirit behind the scenes. 


New Steel Mill Motors. 


With a view to meeting the peculiar requirements of steel-mill 
power service with its occasional heavy overloads, sudden shocks 
and reversals, rapid accelerations and other conditions involving 
exceptional strain and automatic resourcefulness, the General 
Electrit Co. is putting on the market A.C. and D.C. motors of a 
type which has been especially evolved to meet unusual needs. 
The motors are wholly enclosed in horizontally split steel 
Octagonal magnet frames, bolted at each corner and supported 
on four massive feet, each drilled for a foundation bolt. Especial 
facilities are provided for getting at brushes and collector rings, 
and for inspecting the motor parts. The stator winding is 
entirely separate from the frame, and either rotor or stator can 
be replaced with a minimum of delay. Each half of the frame has 
ribs extending lengthwise which are bored to the diameter of the 
stator and are equal in length to the distance between its end 
flanges. When the stator is lowered into the frame and the upper 
half of the frame bolted on, these ribs automatically centre it and 
prevent end motion, while rotation of the stator is prevented by 
ears projecting from the core. Flanges at the ends permit of the 
handling of the apparatus without damaging the windings. The 
coils are assembled in open slots and held in place by non- 
combustible wedges in such a manner that replacement is very 
simple. The collector spider is carried on an extension of the 
rotor spider, to which it is keyed, making it unnecessary to 
disturb any connection if it is necessary to replace the shaft. The 
collector гіп зз are bolted to this spider making their removal а 
very easy operation. The rings are of exceptional size and the 
collector throughout is ruggedly built. | 


Storage Battery Wisdom. 


Here are sem aphorisms оп the eternal subject of storage 
batteries which my Chicago correspondent has ** potted down " 
from a lecture delivered in that city by Mr. H. M. Beck at a 
meeting of the Western Society of Engineers. Let initial 
charging be long and thorough— not less than 60 hours. Over- 
charge is better than undercharge: when voltage and sp. g. have 
reached the maximum, give it one to four hours more. Use 
automatic cell fitters to keep the height of the electrolyte con- 
stant. Never let sediment collect till it reaches the plates. 
Replace evaporation with water, not electrolyte. Don't use the 
cad mium test unless you have to. To keep your battery in good 
condition overcharge it every other week and check the over- 
charge with an amp.-hour meter.” 


Tantalums for Railway Lighting. 


The tungsten lamp has been enjoying a long innings, but now 
it is the turn of the tantalum again. This week із published the 
result of the exhaustive tests made by the National Electric 
Lamp Association, of Cleveland, Ohio, to demonstrate the 
advantages of tantalum lamps for D.C. street-railway lighting, 
and the report is wholly favourable. The advantages set forth 
are as follows: Comparative freedom from flickering under 
varying voltage and from excessive dimming at points of low line 
potential ; small cost of operation both in energy consumption 
and renewals ; small current consumption, thus increasing the 
net efficiency of the generating apparatus, especially during rush 
hours when its full capacity is most needed; 27:2 watts are 
saved at every socket whena 16-c.p. carbon lamp is replaced by 
a tantalum street-railway lamp of equal candle- power; the 
strength of the tantalum filament and the clamped joints of the 
lamp fit it admirably for withstanding the shaking-up which a 
railway lamp has usually to undergo. With regard to this last 
clause, it should be noted that recent improvements have raised 
the tensile strength of tantalum to 57 tons per sq. in., thus meet- 
ing all requirements for heavy service. 

As Cousin Jonathan Sees It. 

On the principle that it is a good thing occasionally to see 
yourselves as others see you, your readers will doubtless be 
interested in the view taken by the Electrical World of this city 
of thé progress of your Electric Lighting Acts. When the 
history of the electric-lighting industry shall be drawn up and 
presented, says the World in an editorial, it will probably be 
shown that, in Great Brit iin, the development of this industry 
was long thwarted by over-legislation on the principle of the 
proverb that ‘too much care killed the cat.’ The nineteenth 
century had already witnessed in England another great public 
industrial development—the steam railroad> When, about the 
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year 1882, the advent of a new public industrial development of 
electric lighting seemed imminent in England, good resolutions 
were borrowed from the history of the steam locomotive, and it 
was determined that there should be no napping this time on 
the part either of Parliament or of the nation. It was imagined 
that capital was massing impetuously to invest in electric lighting 
for the spoliation of the worthy taxpayer, and that stringent 
legislation was necessary to protect the shorn lambs of consumers 
from the tender mercies of raging electric-lighting capitalists. 
Unfortunately, then, the reactive movement was carried too far. 
The Electric Lighting. Act of 1882 was passed by Parliament 
apparently in the belief that private electric-lighting enterprise 
was & dangerous and vicious policy, to be hampered and re- 
stricted ; while municipal electric-lighting enterprise was a safe 
and meritorious policy to be permitted and encouraged. The 
terms under which the Act of 1882 permitted private companies 
to engage in electric lighting were so severe that capital held 
aloof, and hardly any companies were able to enter the field. 
Moreover, the municipal corporations were new to the under- 
taking and also held aloof ; so that after all this legislative pre- 
caution very little happened. A new Act of Parliament was 
passed in 1888, by way of amendment, and of easing the burden 
on enterprise in electric lighting. "This gave partial relief, and 
most of the electric lighting of Great В ап has been carried 
out by companies taking Provisional O ders under this Act. 
Even then, however, the wretched companies were beset with 
all manner of hampering restrictions, in the sale of lamps for 
instance ; во that they were virtually limited to being electric- 
energy distributing companies and could hardly be called 
electric-lighting companies. As a result of much protest and 
complaint, a new Bill of amendment was brought into Parliament 
in 1903 and 1904, with the object of removing useless burdens 
on electric lighting activity ; but partly owing to municipal 
opposition it failed to pass. At the present time, substantially a 
repetition of the proposed 1903 amendment Bill is now pending. 
and has already passed the House of Lords, with certain amend- 
ments. It vests increased power in the Board of Trade for the 
potential benefit of private electric lighting companies. The 
moral to tlie long tale of woe is, firstly, that although electric 
lighting is certainly capable of being effectively carried out by 
municipalities, yet it can ordinarily be carried out with greater 
economy and commercial success by private enterprise. Human 
nature is such that the prospect of winning dividends stimulates 
to increased exertions, and leads to the selection of the best 
administrative talent. Secondly, private enterprise should be 
encouraged and not discouraged, by legislation, to make all 
reasonable profits. It is sufficient if the customer is protected 
against dishonesty.” 

і The Cost of Power. 

Some instructive and interesting deductions may be drawn 
from figures which have been published here concerning the cost 
of power in a 3,000 kw. turbine plant. The station in question is 
equipped with three 525 h.p. boilers of the Babcock & Wilcox 
type, built for operation at 175 lbs. steam pressure. There are 
two 1,500 kw. Curtis-General electric turbo-alternators running 
at 900 r.p.m.. the turbines being of the four-stage type and 
operated in connection with barometric jet condensers. The 
operating force consists of four engineers, four oilers, four firemen, 
three coal passers and three sub-station men. In the tirst year 
of service this plant generated 5.858.255 kw. hours and sold 
4,605,811 kw. hours, giving a customer-to-station efficiency of 
78 5%, including transmission from the generating plant to the 
sub-station at 13,200 volts and local distribution at 2,300 volts. 
The total energy sales of the company during the year for power 
service were 1,247,979 kw. hours, giving 27°, of the output for 
motor applications. The plant burned 8,120 tons of bituminous 
coal during the year, giving a rate, including auxiliaries, of 3:1 Ibs. 
per kw. hour delivered at the switchboard. The total cost of 
manufacture for the year was $62,089, or 1:06 cents per kw. hour 
at theswitchboard. The most important items were fuel, $36,255, 
or 0:62 cent per kw. hour, and station wages, $16,674, or 0°29 
cent per kw. hour. Repairs to steam equipment came to $2,096, 
while the electrical apparatus required only $136 for mainte- 
nance. These results show that if the plant had not been handi- 
capped by a high fuel price per ton it would have been feasible to 
generate electricity at considerably less than one cent per kw. 
hour. | 


Current Items. 


The City Council of Chieago is considering a proposition 
formulated by the late Mr. Harriman, and submitted by Mr. M. 
H. McGovern, of the company of that name, for the construction 
and operation within two years of a subway system for the city. 
The McGovern will back the scheme to the extent of $100,000,000 
“or more if required." 

Rear-Admiral Melville, Mr. John H. McAlpine, and Mr. George 
Westinghouse, have perfected a reduction gear transmission by 
which the speed of a high power turbine can be reduced in marine 
service to the required speed of a steamship's propeller. It is 
claimed that this invention will perform greater service at a more 
economical rate than any that has yet been devised. The Westing- 
house Machine Co. will have the exclusive right to manufacture 
this new invention here as well as in Europe. 


— —À — — 


Traflic on the Interborough Rapid Transit Co.'s lines broke all 
records during the Hudson. Fulton celebration. On the first day 
of the celebration, the Interborough lines carried 2,140,521 
passengers, and on the following Thursday they carried 2,157,989. 
Each of these records was far ahead of anything previously known 
on the lines. The business for the week which ended October 2 
was the heaviest ever experienced by the company. 

Rumours of the absorption of the Western Union Telegraph 
Co. by the American Co. are again current here, notwithstanding 
the emphatic denial recently issued by Mr. Clarence Mackay. It 
is said that Mr. George Gould has sold his holding to the American 
Co. 

The Westinghouse Co. has secured the contract for the power- 
house equipment of the Yellow Pine Paper Mill Co. at Orange, 
Texas, and will instal an 800 kw. turbo-generator set, Le Blanc 
condenser, turbine exciter, and from 40 to 50 motors. 

Lieutenant Ferdinand Helfer, formerly of the German Army, 
is exhibiting at the New York Electrical Show a small but power- 
ful motor which he claims will be invaluable to future Arctic or 
Antarctic explorers, The motor is small enough to be carried on 
one sledge, along with a complete wireless-telegraphy outfit. 

In a report submitted to the convention of the American 
Street and Inter-urban Railway Engineering Association, the 
impregnation of both old and new field coils is highly recom- 
mended. The wire is insulated with asbestos. held on by a thin 
cotton covering. After winding, the coil is taken out of the form 
and wrapped with porous tape. The coil is then filled with 
asphaltum compound by the vacuum process. When cooled down 
clamping plates are placed on the coil, both back and front, to 
bring the compounded coil to the exact dimensions desired. 
After the coi] is cold the clamps are removed, the first taping is 
removed and varnished cambric insulation is put on the coil. 


COMPANIES' MEETINGS AND REPORTS, 


DRAKE AND GORHAM, LTD. 


At the eighth annual general meeting of Drake & Gorham, 
Ltd., held at the offices of the company, 66, Victoria-street, 
Wetminster, S.W., Mr. Bernard M. Drake, M. I. E. E. (chairman. 
and one of the managing directors), presided. The chairman 
moved the adoption of the report and that a dividend at the 
rate of 2} per cent. per annum be paid forthwith, the balance 
of £484 13s. 5d. being carried forward to next year. The pre- 
vailing sense of insecurity among owners of property and the 
necessity for avoiding anything in the nature of a luxury had, 
he said, caused a reduction in turnover, besides which the 
stagnation in trade, especially in Lancashire, had stopp»d their 
progress in the electrification of mills. Owing to the new con- 
ditions brought about by the advent of metal lamps, the value of 
individual contracts was enormously reduced, and although a 
considerable influx of business in lighting small houses was 
anticipated (for the public were beginning to appreciate the fact 
that electric light was now the cheapest form of illuminant 
and undoubtedly the best to instal, even in the smallest houses), 
yet it must be remembered that these small houses require as 
much individual attention as larger contracts ; so that it remained 
to be seen whether a corresponding advantage would accrue 
to the company from a financial point of view. In any case, 
the cost had hitherto been the deterrent to a more general 
adoption of electric light, and that objection might now be taken 
as having been removed. Their trade department for the whole- 
sale supply of metal lamps to the trade and large users had been 
very busy. a number of important contracts having been secured. 
This department was worked independently, so as to remove 
any scruples which contractors might have in dealing with 
possible rivals. From the large increase in the number of accounts 
that had been opened with contractors it was evidently appreci- 
ated that not only were their interests safeguarded, but that 
there was a distinet advantage in dealing with a firm which was 
thoroughly conversant with their requirements under all con- 
ditions. Although the dividend was below what it had been 
in previous years, this was due to special conditions, which he 
trusted might soon be changed. 


ELECTROLYTIC ALKALI COMPANY. 


The report of the Electrolytic Alkali Co., Cheshire, shows a net 
profit for the year, after allowing for depreciation, Debenture 
interest, general upkeep, ete., of £11,919, making, with the 
balance brought forward, a credit balance of £22,174. There are 
now threc years’ dividends due on the Preference capital. The 
directors propose to pay 12 months' dividend and to carry 


forward £15,177. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO., LTD. 

The 26th annual report of the above company, for the 
business year ending June 30, has been issued. It states that 
the net revenue account shows that the sum of £26,836 8s. 7d. 
has been brought forward from profit and loss account. Interest 
on Debenture Stocks has absorbed £15,701 16s. ; £5,500 has been 
set aside as depreciation on-freehold and leasehold property, 
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plant, and tools; £4,000 has been applied in writing down 
values of stocks, and the sum of £1,213 6s. 3d. has been reserved 
on account of bad and doubtful debts. The result as shown in 
the net revenue account is a credit balance of £421 6s. 4d., to 
which must be added the sum of £9,606 1s. 2d. brought forward 
from the previous year, thus making a total of £10,027 7s. 6d., 
which the directors propose to carry forward. Cost of establish- 
ing the business, goodwill, etc., £390,432 8s. Id., has been 
brought. forward at the figure standing in the last balance-sheet. 
The freehold and leasehold property and plant have also been 
brought forward at the value stated in the last balance sheet, 
with the addition of the amount expended to June 30, 1909, 
less depreciation charged in net revenue account. The shares 
of the Altrincham Electric Supply, Ltd., have been taken at 
par, as in previous years. This concern continues to be satis- 
factory, and has paid a dividend on its shares of 7% for the year 
ended December 31, 1908. Its indebtedness to this company 
has been reduced during the year by £155 2s. 3d. "There has 
been expended on capital during the year ending Junc 30, 1909, 
£19,813 Os. 9d., almost entirely on account of additions to 
buildings and plant in connection with the manufacture of 
metal filament lamps. The manufacture of metal filament 
lamps has been considerably extended during the year, and the 
satisfactory results attained justify the directors in looking 
forward to a large and remunerative trade in the future. The 
directors regret to announce the death of their colleague, Mr. 
H. Wolfenden, junr. ; and state that Mr. Wm. Murray was 
elected to fill the vacancy. Mr. Eustace C. Quilter was elected 
& director, and both of these gentlemen offer themselves for re- 
election. 


ARGENTINE ELECTRIC COMPANY. 

The Directors of the Compania Anglo-Argentina de Llec- 
tricidad, in their report on the 3rd year's working, ended July 
30, stated that the working of the various stations gave a 
gross income of $209,772.43, and after deducting expenses, a 
net profit of $113,380.43. Out of this sum $18.163.91 is written 
off for amortization and special reserves, this leaves with 
$4,848.74 brought forward, the sum of $100,065.26, of which 
$15,000 goes to reserve, $9,521.65 to directors, $71,080 in an 
8 per cent. dividend and $4,463.61 forward. The reserve fund 
now stands at $100,000, which is 4 per cent, of the paid up 
capital During the year $85,543.31 has been spent on en- 
largements and $10,626.34 on meters, ete., making the total 
amount spent on the five stations $971,785.56 m/n. Th emonthly 
income from the stations was $26,424.40, a decrease of $532.10 
when compared with the previous year, which is due to a com- 
petitor having started in Chascomus, to rebates in the tariff 
and to the more general use of metallic filament lamps. The 
receipts for the first month of the new year show an increase of 
$2,081.07 when'compared with that for the year under review. 


CORDOBA LIGHT, POWER, AND TRACTION. 

The report of the Cordoba Light, Power, and Traction Co. 
(Limited), to 'September 30 last, states that the balance of 
profit to that date, after meeting all charges, including interest 
on Debenture stock, is £13,410. "The directors recommend a 
dividend at the rate of 2 per cent. (less income tax) and that 
the balance of £5,191 be carried forward. 


.COMPANIES' REGISTERED. 


ANGLO-GERMAN WIRELESS SYNDICATE, Ltp.—Registered 
October 12, by S. B. Cohen & Dunn, Audrey House, Ely Place, 
E.C. Capital, £200, in 1s. shares. Objects: To adopt an agree- 
ment with Baron Egbert von Lepel, General Baron von Gayl 
and Dr. W. Burstyn, and others, trading as the Drahtlose 
Telegraphicsystem von Lepel, and to carry on the business of 
electricians, engineers, battery makers, founders, generators, 
distributors and workers of and dealers in electricity, land, 
submarine and aerial telegraphy, etc. The first directors (to 
number not less than four nor more than eight) are: Baron 
Egbert von Lepel, General Baron von Gayl, W. Burstyn, Sir 
Thomas Myles, Kt., A. Holt and Viscount Massereene and 
Ferrard. 


ARCADE Picture PALACE (PonrsMovTH), LTD. Registered 
October 21, by E. Chapman, 21, Bedford-chambers, Covent- 
garden, W.C. Capital, £2,500, in 2,250 Ordinary shares of £1 
each and 1,000 Deferred shares of 5s. each. Objects: To carry 
on the business of cinematograph theatre proprietors, musical, 
theatrical, and dramatic agents, etc. Private company. 


CARMARTHEN ELECTRIC SuPPLY Co.—Capital £10,000, in #1 
shares (5,000 5% Preference) Objects: To acquire from J. B. 
Saunders & Co. the benefit of the Carmarthen Electric Lighting 
Order granted to them under the Electric Lighting Acts 1882 
and 1888, for the supply of electrical energy in Carmarthen, and 
to carry on the business of electricians, mechanical engineers, 
suppliers of electricity, etc. Qualification of managing director, 
100 shares ; of ordinary directora, 200 shares. Registered office : 
Salighvury House, London Wall, E.C. 


ELECTROLYTIC APPARATUS SYNDICATE, LTD. Registered 
September 28. Capital £5,000, in £1 shares. Objects: To adopt 
an agreement with J. T. Niblett for the acquisition of inventions 
for electrolytic apparatus, and to carry on the business of 
manufacturers of and dealers in all kinds of mechanical, chemical, 
electrical and electrolytic apparatus (except for electro plating). 
Private company. Registered office, 11, Victoria-street, S.W. 


FRANCO-BRTTIS ELECTRICAL Co., Lrp.—Registered October 
12, by W. B. Styer, 11 and 12, Fenchurch-street, E.C. Capital, 
£1,500, in £1 shares. Objects: To acquire the business carried 
on at 99a, Charing Crors-road, W.C., as the Franco- British 
Electrical Co., and to carry on the business of gaa, electrical and 
general engineers, illuminating decorators and contractors, etc. 
Private company. 


HarrsowEN LIGHTING AND TRACTION Co., LTD. Regist red 
September 29. Capital £10,000 in £1 shares. Objects: To acquire 
the rights, powers and privileges granted to G. Balfour by the 
provisional order granted by the Board of Trade under the 
Electric Lighting Acts, 1882 and 1888, in respect of the Rural 
District of Halesowen, Worcestershire, as amended and con- 
firmed by the Electric Lighting Orders (Confirmation No. 1) Act, 
1908, and to carry on the business of electricians, suppliers of 
electricity for light, heat and power, etc. Minimum cash sub- 
acription, 10% of the shares offered to the public. 


WESTMINSTER Toot AND ErEcTRIC. Co., LTp.— Registered 
September 30. Capital £1,000, in 500 ‘A’ shares of £1 each and 
10,000 “B” shares of ls. each. Objects: To carry on the 
business of electrical engineers, electricians, suppliers of elec- 
tricity for light, heat. motive power or otherwise. manufacturers 
of and dealers in electrical apparatus, ete. Private company. 
Registered office. Palace-chambers, Bridge-street, Westminster. 


ав» 


LIENS REGISTERED. 


CHURCH STRETTON ELECTRIC SUPPLY Co., Ltp.—Charge dated 
September 30 to secure £50 (supple nental to a charge dated 
March 17, 1909). Property charged—Certain freehold heredita- 
ments at Crossways, Church Stretton, Salop. Holder—E. Bond, 
43, Thurloe-square, S.W. 

ELECTRO-MECHANICAL Brake Co., Lrp.—Satisfaction in full 
(a) of mortgage, dated April 15, 1999, securing £575, and (b) of 
charge, dated June 7, 1999, securing not more than £1,500. 


Е CONTRACTS ОРЕМ. 
НОМЕ. 

Epsou.— The Urban District Council.—Eight direct current 
long burning flame arc lamps. November 2. 

LLANDUDNO. Urban Council.—Supply of hand tower-ladder 
for trimming electric lamps. October 30. 

LoxDox.— London County Council—For the supply and 
delivery for one year, from January 1, of (a) electric carbons ; 
(b) electric fittings ; (c) electric insulating materials ; (d) electric 
cables and wires: (e) electric lamps. Also other fittings. etc. 
November l.—Two marine type boilers, etc., for Tramways 
Department. November 2.— Installation of electric lighting at 
the Buxton-street Elementary School, Whitechapel. November 3, 


Luton.—Corporation.—Supply of medium pressure, single 
core, insulated cables. October 23. 

WARRINGTON. Corporation Electricity and Tramways Com- 
mittee. Are lowering gear. November 2. 


OVERSEAS. 

Catro.—Egyptian Railways and Telegraphs Department.— 
Stores. November 3. 

JOHANNESBURG. —Postmaster-General.—30 silence cabinets. 
November 3. 

LEGHORN.— Tramway construction. — Material 
stock (Soc. An. des Tramways de Livourne). 

Lucknow. Municipal Board.—-Tenders invited for a con- 
cession for the supply of electric energy, coal or oil gas, for 
house and street lighting, and other domestic or manufacturing 
purposes. December 31. 

MaprID (Spain).—Direecion-General de Obras, Publica; 
Madrid. — For a 60 years’ concession for construction ani 
working of an electric tramway from Sans to Coll-Blanch 
(Barcelona). November 20.—Direccion-General de Correos y 
Telégrafos.—For a 15 years’ concession for working of urban, 
telephone system at Oviedo. November 2. — Direccion-Gen ral 
de Obras, Publicas.—For a concession for the construction and 
working of an electric tramway in Barcelona. October 4. 

MELBOURNE.— Deputy Postmaster-General.—Two sets of 
accumulators. By 3 p.m., November 23.—Postmaster-General. 
—To supply coin attachments (for coins of different values) for 
telephones. Spec. No. 184. 370 50 c.p. metallio filament lamps, 
with bayonet cap fittings, for 110 volts . C.; 630 25 c.p. ditto ; 
160 16 c.p. Linolite carbon filament lamps, 110 volts A.C. ; 


and roiling 
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1,000 16 c.p. T.H. screw socket carbon filament lamps, 110 volts 
A.C. ; and 100 32 c.p. metallic filament lamps, with bayonet 
lap fittings, 200 volts A.C. December 7. 

SALzBURG.—Municipality.—Water power station. 
ber 2. 

SypNEY.—Postmaster-General.—Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S. W. January 10, 1910. 

Товвасн (Alsace). —Municipality.—Electric tramway. Novem- 
ber 1. 

Tourovsk.—War Department. Electric motors. October 30. 

Tunk£v.—Broussa Municipality. — For a concession for the 
installation of electric light and power, and for the construction 
of an electric tramway. December 13. 

VALENCIA. Harbour Board.—Six one-ton electric cranes for 
timber unloading. November 2. 


Novem- 


SOME CONTRACTS. 


The War Office have accepted tenders of the Edison & Swan 
United Electric Light Co., Ltd., and the British Thomson- 
Houston Co., Ltd., for the supply of electric lamps, and that of 
the British Insulated and Helsby Cables, Ltd., for telephone 
sets, etc. The General Post Office have accepted the following 
tenders :— Paper core cable: British Insulated and Helsby 
Cables, Ltd.; Johnson & Phillips, Ltd. Cables, submarine : 
Telegraph Construction and Maintenance Co. Detectors and 
leather cases: General Electric Co., Ltd. Generators: Inter- 
national Electric Co. Wire, copper, hard-drawn: Messrs. T. 
Bolton & Sons, Ltd. ; British Insulated and Helsby Cables, Ltd. ; 
Elliott's Metal Co., Ltd.;: Messrs. R. Johnson & Nephew, Ltd.; 
Shropshire Iron Co., Ltd. ; F. Smith & Co., incorporated with 
the London Electric Wire Co., and Smiths, Ltd. ; and Wilkes, 
Son & Mapplebeck, Ltd. 


A contract for a scheme of main sewerage of Bentley Collicry 
and Rostall, Doncaster, has been let to Messrs. C. Bushby & 
Sons, of Leeds. The work, which has been designed by Messrs. 
D. Balfour & Son, of Newcastle-on-Tyne and London, consists 
in the laying of the whole of the sewers of cast iron pipes on a 
concrete bed, which is necessary owing to the treacherous nature 
of the subsoil. A pumping station is to be constructed of concreto, 
each of the storage tanks having a capacity of 2,000 gallons, from 
which the sewage will be automatically pumped by centrifugal 
pumps driven by electric motors. Floats are to be provided in 
the tanks so that when full of sewage the motors will be auto- 
matically switched on, the power for which is to be obtained 
from Bentley Colliery power station. The sewage is to be 
delivered at the existing disposal works, which are of sufficient 
size to take the increascd quantity. 


Messrs. Lowdon Bros. & Co., electrical engineers, Dundee, 
have just secured important Glasgow Corporation contracts 
in connection with the Shieldhall Drainage Outfall Works. 
They have had in hand for some time the mechanical installa- 
tion, amounting to £17,764, and now they have secured the 
contracts for the electric installation (£,868), and for the oxi- 
diser plant (£1,711). The oxidiser plant is being made in the 
firm's works in Dundee. 


TENDERS ACCEPTED.. 


BnisTor.— Annual tenders for supplies were accepted by the 
Council as follows: General Electric Co., carbons, £367 ; Elec- 
trical Co., alternating current meters, £762; Messrs. Siemens 
Bros., dynamo works, arc lamp globes, £31. 


FRODINGHAM.—The Urban Council accepted the tender of 
Messrs. Reid, Ferens & Co., of Newcastle-on-Tyne, £278 13s. 6d., 
for the electric light standards and the streets and for wiring. 


HUDDERSFIELD.—The tender of the Brush Electrical Co., 
Ltd., for the supply of a new car of the Kavanah type was 
accepted by the Tramways Committee of the Borough Council, 


KIxGsTon-oN-THAMES.—The Council accepted the tenders of 
the W. T. Henley's Telegraph Works Co., 880 yards of `1 square 
inch low-tension cable, £191, and Messra. W. T. Glover & Co., 
880 yards of 10 ampere cable, £72. 


Lonpon.—The London County Council accepted the following 
tenders: Delivery and laying of high-tension cables, Western 
Electric Co., £4,757 5з. ; supply and delivery of low. tension 
cables, British Insulated and Helsby Cables, Ltd., £31,999 12s. 2d.; 
supply and delivery of tramway feeder pillara, British Insulated 
and Helsby Cables, Ltd., £1,116 10s. 3d. ; supply of steam, etc., 
piping. valves, water tanks, etc., for final portion of Greenwich 
Generating Station, Staveley Coal and Iron Co., Ltd., £7,344 
18s. 5d. ; supply of choke coils, etc., for motor generators at 
sub-stations, Electric Construction Co., Ltd., £1,098 9s. 5d. 

Loxpox.— The Education Committee, London County Council- 


received the following tenders for electric lighting and extension 
at Paddington Technical Institute: British Westinghouse 


Electric & Manufacturing Co., Ltd. (accepted), £259; White- 
head Bros., £260; Tilley Bros., £266; R. Bridger, £268 5s. ; 
Westminster Ventilating Co., £280; Pinching & Walton, £290 ; 
R. H. & J. Pearson, Ltd., £296; Foote & Milne, Ltd., £298 ; 
Sweet Bros., £299; G. Harland Bowden & Co., £306; D. J. 
Macdonald, £310 ; M. S. Smith, £311 ; Johnson & Phillips, Ltd., 
£313; W. A, Lawrance, £320 9s. ; G. Weston & Sons, £319 ; 
R. N. Cunningham & Co., £278; E. E. Beaven, £378 5s. 8d. ; 
T. L. Hellyar & Sons, £417. 


LowksToFr.— Tenders for annual supplies in connection with 
the Corporation Electric Lighting undertaking were accepted as 
follows: Mr. W. C. Jones, for the supply of coloured waste at 
20s. per ewt., and for white waste at 268. рег cwt. ; Messrs. 
Rudd Bros., wood bushes ; Mr. F. J. Smith, of Pier-terrace, for 
screws ; Messrs. J. Bishop & Son, for nails; the Vacuum Oil 
Co., for cylinder oil, 2з. 4d. per gallon, crank chamber oil— 
Vacuum Etna engine, IS. 4d. per gallon, ditto —600 W., 28. 4d. 
per gallon. 

SUNDERLAND.— The tender of Messr3. Babcock & Wilcox, 
Ltd., London, for supplying steam piping and valves for Hylton- 
road Electricity Works, and the offer of Mr. J. W. White for 
executing concrete work at the Works, were accepted by the 
Council. 


York.—The Municipality accepted the tender of Messrs. Cox: 
Walker, Ltd., Darlington, £383 8s. ld., for a traction switch- 
board. 


BUSINESS NOTES. 


LIGHTING AND GENERAL—Home. 


AINSWORTH.—4AÀ parish meeting approved of the lighting of 
a number of roads by gas or electricity. It was urged that 
electricity would be the cheaper illuminant. 


BrapForp.—The Electricity Committee passed the annual 
report by the City Electrical Engineer (Mr. Thomas Roles) 
on the working of the Electricity Department. This stated 
that the beneficial effect of the reductions made about two 
years ago, and the special terms then made to consumers taking 
à bulk supply, is now beginning to be felt. The units supplied 
to the consumers affected by these rates have risen from 
2.607,381 during the year ended June 30, 1907, to 5.039.274 
in the twelve months ended June 30 of this year, an increase 
of 87 per cent. As a result of the reduction in these charges, 
the motor hiring department has also shown better results. 
Despite the fact that £1,200 was deducted as an allowance to 
the Tramway Committee, the total revenue was £3,970 greater 
than that of the preceding year, which is attributed to the in- 
crease in the consumption of electricity for power purposes. 
The units sold for lighting purposes during the past half-year 
were less than those sold during the half-year ending June 30, 
1907 and 1908. This reduction has been in part due to & number 
of lamps having been transferred to the bulk supply, but the 
metallic filament lamp has had by far the greater effect. The 
tota] number of consumers has increased from 2,313 to 2,457, 
being an increase of 6°22 per cent. This is the largest increase 
reported since the year 1906, when the increase was 8} per cent. 
The outlook for the present year is most encouraging. The 
output for general supply purposes shows a gratifying increase, 
and the costs of generation are being still further decreased, 
due to additional economy in the working of the plant, and to 
much more advantageous contracts having been concluded 
for the supply of coal during the past few years. The total 
number of motors connected with the mains on June 30, 
was 1,556, as compared with 1,224 on December 3], 1904. 


BRAvNTON.—Messrs. Crompton & Co.'s scheme of electric 
lighting has been accepted by the Council. 


BniauToN.— To cope with the increasing demand for current, 
the Manager of the Corporation electricity undertaking recom- 
mended the purchase of another turbine, making the fifth, for 
the Southwick generating station, as well as additional trans- 
formers. 

CANTERBURY. — The cable supply and the current to one side 
of St. George’s-street suddenly failed in the early morning, and 
it took upwards of 12 hours to discover the leakage, some 
half-dozen openings having to be made in the pavement before 
the exact spot where the mischief occurred could be located. 
Many of the shops were more or less in darkness for some hours 
during the evening. 

CarpirF.—For electric lighting and the supply of an inter- 
department telephone to the Council's farm, an expenditure of 
£05 has been sanctioned. 

CLEETHORPES.—The Urban Council are applying to the Local 
Government Board for sanction to a loan of £4,000 for electric 
lighting purposes, etc. 

CRoMPTON.— The application of the Oldham Corporation for 
consent to supply electricity in Crompton again came up for 
the consideration of the District Council. It was decided to 
give the Corporation consent to supply in specific cases, subject 
to certain provisions. 
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Eprsom.—The Local Government Board's letter relative to the 
Council's application to borrow £1,500 for the purposes of ser- 
vices and meters in connection with the Council's electricity 
undertaking having been considered by the Lighting Committee, 
they recommended that in future it be a direction to the officers 
concerned to keep a separate account of the expenditure under 
each sanctioned loan, and to see that each allocation of capital 
expenditure was correctly recorded in the published statutory 
accounts. This recommendation was adopted by the Council. 
The Clerk was also directed to reply to the further points raised 
in the Board's communication. 

KIRBYMOORSIDE.—An electric lighting plant has been installed 
in one of the hotels. 

LivERPOOL. —Àt a meeting of the Corporation Tramways Com- 
mittee, Sir Charles Petrie stated that the favourable prices 
charged for electrical energy for lighting, combined with the 
introduction of the metallic filament lamp, enabled electricity to 
compete on equal terms with gas as an illuminant. Electrical 
power was replacing other sources of power, the units supplied 
this year exceeding by 69; the sales of the previous year. There 
were now 7,200 consumers connected with the electric supply 
mains. The equipment of the fourth section of the Lister-drive 
No. 2 power station was making good progress, and a portion of 
it would be in service before the end of the year. Referring to the 
tramways, he said that in 1909, as compared with 1908, there was 
a decrease in the passengers carried of 518,838, or 6%; in 
mileage a decrease of 2:995, and in receipts а decrease.of £1,968, 
or 50%. The car mile earnings had increased from 10:93d. to 
11:20d., an increase of 27d. over 1908. The decrease in receipts 
and passengers was mainly due to the extremely bad weather 
and the continued depression in trade. Notwithstanding the 
decrease in the traffic receipts, there had been an increase in the 
net profits of the undertaking amounting to £3,250, which had 
been brought about by economies effected in management. The 
policy of the committee in deciding to be their own insurers 
against third party risks had so far proved very successful. 
During the 12 months ended May 15, 1909, the sum paid in 
claims amounted to £4,052, as against a sum of £11,579 paid to an 
insurance company the previous year, or a saving of £7,527, or 


65% ; while during the 44 months ended September 30, 1909, 


the number of claims amounted to 222, as against 302 during the 
same period of 08, a decrease of 80, or 263°, ; and the amount 
paid to £610, as against £1,191 in 1908, a decrease of £581, or 
nearly 490%. Since the alteration in the fares on the first-class 
cars, the average car mile earnings had increased from 526d. to 
10:88d. The returns from the new route connecting Walton and 
the North Docks were not as satisfactory as could be desired. 
The committee had approved the new scale of fares and stages 
on the Smithdown-road, Pierhead, and Calderstones Park route, 
which it was anticipated will be in operation very shortly, 
affording direct tramway facilities to the citizens of Liverpool to 
that beautiful resort. The committee had decided to lay addi- 
tional lines in Neterfield-road for the purpose of forming a belt 
route via Everton Church, Heyworth-street, Netherfield-road, 
and the Pierhead, thereby affording the inhabitants of Nether- 
field-road district direct tramway communication with the 
Pierhead. Under the Liverpool Corporation Act, 1909, the com- 
mittee had obtained Parliamentary powers for the construction 
of new lines, and had given instructions for the work of laying 
a number of the lines to be put in hand as soon as possible. 
MarDsTONE.—The accounts of the Urban Council's electricity 
undertaking show that the sum of £15,595 was received on 
capital account during the year ending March 31 last. The 
capital account has also been credited with £974 9s. withdrawn 
from accumulated profits in order to adjust certain expenditure 
originally charged to capital, but for which the Local Government 
Board declined to sanction any loan. The expenditure charged 
to capital account during the year amounted to £8,078 7s. 10d. 
The position of the capital account at the close of the year was 
as follows: Total expenditure, £78,779 6s. 104. ; total receipts 
and credits, £78,667 9s. ; over expended balance, £111 17s. 10d. 
The total revenue for the year amounted to £13,307 13s. 2d., and 
the expenditure to £7,363 14s. lld., leaving a gross surplus of 
£5,943 18s. 3d., of which interest and principal moneys repaid 
absorbed £4,871. The balance on the year was £1,072 18s. 3d., 
which has been added to the profit appropriation account, 
making an available balance of £3,527 17s. 7d. Appropriation of 
this balance has now been made to the extent of £1,309 19s. 2d. 
to relieve the capital account of the unsanctioned expenditure 
mentioned above and certain expenditure made during the 
current year, which it is considered would be disallowed on an 
application for a covering loan. The unappropriated surplus 
remaining at the end of the year appears at £2,217 18s. 5d. 


Navan.—Application will be made by the Urban Council for 
& provisional order for the purpose of supplying electricity in 
the district. 

Norwicu.—The Town Council approved of the principle 
of substituting electricity in the place of gas for the public 
lighting of the city. The Executive and the Electricity Com- 
mittees were authorised to confer and to prepare a scheme 
for submission to the Council for ситуіпр the proposal into 
effect at the expiration of the existing contract with the Britis 
Gas Light Co., Ltd. i 
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RADCLIFFE.—The Electricity and Tramways Committee 
resolved that tenders be obtained for main extensions included 
in the scheme sanctioned by the Local Government Board. 


SOUTHAMPTON.---The Council decided to obtain Parlia neatary 
powers to carry on the work of free or assisted wiring, to instal 
wires, fittings, etc., through a contractor, but not otherwise, 
and to hire out arc lamps, heating apparatus and cookers, 
either at a rental, or on the deferred payment system. 


SovTH SurELDs.— The Council have decided to apply to the 
Local Government Board for sanction to borrow £8,500 for 
extensions in connection with the electricity undertaking. 


STRETFORD.—The accounts of the Urban Council's electricity 
department (Mr. R. Rowland, A. M. I. E. E., Resident Electrical 
Engineer) for the year ended March 31 show a total revenue of 
£11,981 188. Id., and an expenditure of £7,494 128. 9d. After 
defraying interest and capital charges, there remains a balance 
of £1,117 Os. 10d. for transfer to the reserve and renewals fund. 
The supply for the year, in Board of Trade units, was as follow : 
209,316 for public lamps, 1,334,502 for traction, and 341,532 
for private consumers by meter. 


SWANSEA.—-The annual budget of the Corporation shows that 
on the electric lighting account the total income was £22,485, and 
the profit on the years working was £1,748. To the Electric 
Lighting and Tramways Committce the Deputy Town Clerk 
explained that the insurance of plant would cost between £200 
and £400 a year. Mr. Harris suggested that, as they had a reserve 
fund of £2,000 in hand, the insurance money could well be paid 
out of that. It was decided to leave the matter in the hands of a 
small sub-committee. A letter was read from Mr. David James, 
the manager of the Swansea Tramways Committee, stating that 
the Glamorgan County Council were desirous of continuing the 
present arrangement with the company for the working of the 
extension to Ynisforgan until December 31, and asking whether 
the Corporation would be willing to continue the supply of current 
on existing conditions until the date mentioned. Mr. T. J. 
Davies suggested that proper stopping places should be fixed at 
Morriston. The matter was referred to the Chairman and Mr. 
T. J. Davies, who are to interview the Tramways Manager. The 
Engineer reported that an application had been received for 
current from a tradesman in Pentreguinea-road, but that he 
could not recommend the carrying out of the extension, which 
would cost £182. With regard to an application from the North 
Central Wagon Co., the Engineer was authorised to make an 
offer for lighting their works. 


UxswonTH.—To the Parish Council the Clerk reported that 
he had paid a visit to the Tramways Manager of the Bury 
Corporation, as to the lighting of the main road from Blackford 
Bridge to the boundary by electricity. He added that Mr. 
Clough would meet the members of the Council on the matter. 


WHITCHURCH.—The Urban Council asked the Lighting Com- 
mittee to consider a proposal with a view to the installation of 
electricity in the district. Mr. Elson said he believed there would 
be companies willing to instal the electric light for public and 
private purposes at a cost to the consumer of 20% lower than 
the present price paid for gas, the Council to have the option 
of purchasing the concern in, say, five or six years. A letter 
was read from the Gas Co., declining to negotiate for the sale 
of their undertaking to the Council on the basis of a draft scheme, 
and refusing, also, to make any alternative proposals. 


WESTMINSTER.— To the City Council the receipt of a letter 
was reported from Mr. C. S. Peach, the architect of the West- 
minster Electric Supply Corporation, stating that the company 
found it impossible to carry out all the Council's conditions 
in respect of the drainage of their Horseferry-road premises. 
It was agreed to modify the conditions. 


LIGHTING AND GENERAL Overseas. 


AUSTRALIA.— According to a recent decision of the Australian 
Customs authorities, relay instruments, time elements, used in 
connection with electrical circuit-breakers, but are separate and 
distinct from them, are dutiable at the rate of 17495 in the 
case of foreign productions, those of British manufacture being 
admitted at 100% ad valorem. 


RIVER Рілте. The Western Telegraph Co.'s Direct Cable 
Bill has become law.. It is expected that the new service will 
be inaugurated within twelve months. 

TucuMAN (River Plate).—The first section of the electric 
tramways has been inaugurated. 


TRACTION—Home. 


ABERDEEN.—A lengthy debate took place in the Council 
with reference to the submission between the Council and the 
Aberdeen Suburban Tramways Co. in regard to the price of 
electrical energy to be supplied by the Council to the company. 
The Electricity Committee—as announced in our last 1ssue— 
recommended, by the casting vote of the convener, that, with- 
out prejudice to the arbiter’s award, and with the view of 
avoiding litigation, a remit be made to the committee to fix 
a price per Board of Trade unit for the electrical energy supplied 


by the Council to the Suburban Tramways Co., and, if considered 
desirable, to confer with the directors of the company on the 
subject. By 16 votes to 13 the Council decided to intimate 
to the company that, so far as the Council are concerned, the 
decree arbitral pronounced by Mr. Patchell be accepted as final 
and binding; and that a remit be made to the committee to 
give effect to this resolution. The capital expenditure for the 
year, viz., £1,304 128. Id., is the smallest amount spent in any 
one year since the inception of the undertaking. During the 
year borrowing powers have been increased from £100,000 
to £120,000, principally for the purpose of obtaining additional 
alternating current plant, which it was anticipated would be 
required to meet the coming winter's load. 

Ayr.—The Burgh Electrical Engineer (Mr. Roland Marshall) 
in his report for the year ended May 15 last, states that the 
gross profit for the year amounts to £7,032 14s. 5d., equivalent 
to 7 per cent, on the capital expenditure. In this connection 
it is interesting to note that, according to the latest figures 
published in the technical press, there are only three towns in 
Scotland showing better*results, viz. :— Glasgow, 8-44 per cent, ; 
Aberdeen, 7:54 per cent. ; Edinburgh, 7:19 per cent. ; while 
the average for 284 towns in Great Britain is 671 per cent. 
After paying interest and sinking fund there is a surplus of 
41.424 68. 5d., a result which, from a financial point of view, 
makes this year the most successful this department has had. 

HvuppERSFIELD.—The Borough Treasurer's financial state- 
ment for the six months ended September 30 of the tramway 
undertaking shows that the capital outlay to date has been 
£408.326. The car miles run were 1,021,889, as compared with 
1.036,093 last vear. The income amounted to £45,837 (passengers 
fares accounting for £44,011). or 10:62d. per car mile, as against 
£44.111, or 10:36d. per car mile last year. оп the expenditure 
` gide traffic expenses amounted to £11,728. or 2:72d. per car mile, 
as against £10,723. or 2:52d. per car mile last year; general 
repairs and maintenance £7,345, as against £6,534 last vear ; 
power expenses £3,854, as against £4,037 last year. General 
expenses (salaries, rents, rate, insurance, ete.) amounted to 
£1,892, and the total working expenditure was £24,819, or 57754. 
per car mile, as compared with £23,031. or 5414. per car mile last 
year. This left a gross surplus of £21,018, or 4:874. per car mile, 
as compared with £21,080, or 4:954. per car mile last year. After 
deducting £12.163 for rent of leased lines, interest on capital, and 
taking £4,960 to wards redemption of debt, a surplus was left of 
£8,855, and the net surplus (after deducting £6,125 for deprecia- 
tion at 30) is £2,730, or 63d. per car mile. as against £2,748 or 
‘65d. per car mile last year. The reserve or renewals account now 
stands at £20,289 1s. 6d. 


— 


TRACTION —Overseas. 


ITALY. — A proposal to construct an electric railway between 
Rome and Ostia is occupying attention. 


— — 2 — — — — 


PERSONAL. 


Mr. R. Macauley, of the Corporation Electric Power Station, 
has been presented with a testimonial by the staff on leaving 
to take up the appointment of station enginecr at Bloemfontein. 


Mr. H. Hearn, of the Natal Government electric power station, 
has received the appointment of Electrical Engineer for the 
Kroonstad municipal undertaking. 

Mr. Hooghwinkel, of Messrs. Hooghwinkel, Anthony Brown 
& Partners, has just returned from Canada, where he has been 
inspecting an important electric water power scheme. 


SHEFFIELD ELECTRICAL EXHIBITION. 


An electrical exhibition, arranged by the Sheffield Corporation 
Electric Supply Department, was opened in a large shop in the 
centre of the city on the 14th inst., and is proving an unqualified 
success both in regard to the attendance of the public and the 
business which is resulting in the sale of cleetrical appliances 
and new work. It is essentially a domestic electrical exhibition, 
and no pains have been spared to get together a thoroughly 
representative display of every useful electrical appliance for 
the home. A large selection of ovens are on view under actual 
working conditions. Arrangements have been made for a full 
dinner to be electrically cooked in the exhibition to-morrow 
for a party of 12 to 15 of the principal members of the staff. 
Ironing by electricity proceeds all day long, and obtains for 
itself many converts when they see how comfortably this pre- 
viously much dreaded operation can be performed. There 
is a splendid collection of radiators and convectors. including 
el forms of the Bastian Quartzalite Heaters, also a large 
range of electric light brackets. pendants, electroliers and fittings, 
which cannot fail to satisfy every taste. The metal filament 
lamp is used almost exclusively in the exhibition, and a number 
of effective methods are employed to demonstrate the great 
efficiency of these lamps over other forms of lighting. Mr. S. E. 
Fedden, the General Manager, is to be congratulated upon the 
excellency of the exhibition. 
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DIARY. 


FRipAv, OCTOBER 29. 

NonTH-EaAsT Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS. — At Neweastle-on-Tyne, annual meeting. 

NORTHAMPTON INSTITUTE ENGINEERING Socrety.—At the 
Institute.“ Development of the Marine Steam Engine, by 
A. T. Barber. 

SATURDAY OCTOBER 30. 

East Loxpox ELECTRICAL  ExuiBrTION.—Àt Shoreditch, 

closing day of the electrical exhibition. 
Monpay, NOVEMBER l. 

Коул, INstituTion.—At 5 p.m., at Albemarle-strect, Picca- 
dilly, W., general meeting. 

P. Ахр О. Batti-WaLLans SociETY.—At 8 p-m., at Holborn 
Restaurant, London, smoking concert. 

TUESDAY, NOVEMBER 2. 

INSTITUTION OF CIVIL ENGINEERS. —At 8 p.m., at Great George- 
street, Westminster, S.W. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Section). 
—At 7.30 p.m., at the University. The Electric Ignition of 
Internal Combustion Engines," by J. W Warr, A.M.I.E.E. 

WEDNESDAY, NOVEMBER 3. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham Local 
Section).--At 7.30 p.m., at the University, inaugural address 
by the Chairman, R. K. Morcom, A.M.Inst.C. E. 

THURSDAY, NOVEMBER 4. 

CIVIL AND MECHANICAL ENGINEERS’ Socrety.—At Caxton 
Hall, Westminster, S.W., “ Technical Popular Fallacies,” by 
A. 8. E. Ackermann, B.Sc. (Engineering) Lond., A. M. I. C. E. 

TUESDAY, NOVEMBER 9. | 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION.—At 
2.30 p.m.. at Balfour House, Finsbury Pavement, London, 
E.C., con mittee meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS, (їй Students’ 
Section). —Supper and smoking concert. 


ELECTRICAL ENGINEERS (London Div.). TERRITORIALS Orders 
for the week ending November 6: Monday, November 1, ^ А” 


“Coy. Z Technical Drill, 7 to 9.39 p.m. ; Tuesdiy, November 2, 


"B" Coy., Technical Drill, 7 to 9.30 p.m. ; Wednesday, 
November 3, Gymnasium, 6.30 to 9.30 p.m.; Thursday, 
November 4, "C" Coy.. Technical Drill, 7 to 9.30 p.m. ; 
Friday, November 5, * D' Coy.. Technical Drill, 7 to 9.30 p.m. 
— Officer Commanding. Col. R. E. B. Crompton, С.В. (Signed) 
P. H. Campbell, Capt. R. E. and Adj. for O.C., E.E., L.D. 


NEW YORK ELECTRICAL SHOW. 


The New York Electrical Show held at Madison-square 
Garden from October 11 to 21, proved to be one of the 
finest and most representative on record. The decorations 
and illuminations were on a most elaborate scale and at dusk 
the scene was especially effective. Among the most notable 
exhibits were the portable electric vacuum cleaners known as 
the " Positive" and “ Reliable," displayed by the Electric 
Cleaner Co., Chicago. Mr. Chas. Biele, of New York, demon- 
strated his ** Cafe Savoy " coffee on electric stoves with perco- 
lators. The Hurley Machine Co., Chicago, displayed Thor 
and Chicago“ electric washers ; and the Electric Home Supply 
Co. showed à ten room, comp etely equipped and electrically 
lighted doll house. and a case containing an electric cooking 
outfit intended for a child. A comprehensive line of heating 
apparatus, flaming arc lamps, intensified arc lamps and a mul- 
tiple cut-out and hanger for rope suspension was shown at the 
General Electric Co.'s stand. In addition there was a wire- 
braiding machine in operation, showing the method of making 
cord for heating devices, and other features of the exhibit 
included motors, fan motors, rheostats, etc. A “ Lenix " drive 
claimed to be the paradox of an ordinary motor belt drive, was 
shown by F. L. Smidth, of New York, and the Shelton Electric 
Co., Chicago, displayed à small hand hair dryer which furnishes 
either hot or cold air by merely touching a button and which 
weighs 22 lbs. The numerous specialities of the Westinghouse 
Electrical and Manufacturing Co., were prominently displayed, 
and included electrical heating devices and their latest pro- 
ductions in lamps etc. 


METALLIC FILAMENT LAMP PROSECUTION. 


The Wolfram (Tungsten) Metallic Filament Co., Ltd., 
and the General Electrical Co., Ltd., summoned the Wels- 
bach Incandescent Gas Mantle Co., Ltd., before Mr. Bros, 
at the Clerkenwell Police Court, for alleged infringement of 
the Merchandise Marks Act, and for having in their posses- 
sion for sale electric metallic filament lamps with a false 
inscription attached, On behalf of the defendants, Mr. 
Walter, J.P., intimated that they would elect to go for trial 


before a Jury. 
Mr, Rufus Isaacs, M.P., having opened for the prosecution, 


the case was adjourned, 
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PATENTS. 
Signal System for Rallways. 


21596.—1908. GENERAL ELECTRIC Co., Schenectady, U.S.A. 


Advantage is taken of the existence of skin effect in large 
conductors carrying alternating current. This effect is 
particularly 5 in conductors of magnetic material, 
such as steel rails, and its effect is to render the impedance 
of the conductor very much higher for alternating current 
than for direct. The invention consists in the combina- 
tion with a railway having both rails conductively con- 
tinuous sources of alternating current connected at inter- 
vals across the rails, back relays connected in shunt to short 
lengths of rail, and signals controlled by the relays. Certain 
connections of relay windings and track circuits are com- 
prised in the invention, whereby the efficiency of the system 
may be rendered exceedingly high. 
Dynamo Electric Machines. 


20098.—1908. A. BOECKEL, O. GRUNBERG, J. К. KRukovsk, 


& E. LuxEeMBounG, St. Petersburg. In this machine 
the armature and field rotate in opposite directions, and 
are coupled to one another. The brushes remain stationary. 
The number of commutator bars is an integral multiple of 
the number of armature coils. Successive armature coils 
are connected in the usual manner to successive commutator 
bars, and corresponding recurring commutator bars are 
electrically connected together. 


Preventing Metal Filaments from Disintegrating into Fine Dust. 
19847.—1908. GLUHLAMPENWERK ANKER, G.M.B.H., Berlin: 


It has been shown that the pulverisation of the filament 
may be prevented if an extremely attenuated gas mixture 
is kept inside the glow lamp, acting at the same time as 
an insulator. Complex gases, phosphoretted hydrogen, and 
arseniurretted hydrogen are particularly suitable. The pro- 
cess is carried out by introducing the desired quantity of 
gas into an exhausted lamp. This may be effected by 
placing generating reagents within the lamp on its leading 
wires, or in the tube through which the lamp is exhausted. 


Trolley Heads for Electric Traction. 


19482.—1908. Е. G. HorMEs, Croydon. One or more pivoted 


spring arms are attached to the trolley head. While the 
trolley pulley is running along these, arms come over the 
top of the conductor wire and prevent the trolley leaving 
the wire, but when the trolley head comes to the suspension 
ears or to cross-overs, the arms are forced outwards and 
allow the wheel to pass. 

Controlling the Motors in Electric Cars. 


17822.—1908. W. A. Stevens, Maidstone, Kent. The con- 


trolling means consists of a dial, which comprises 13 metallic 
contact pieces, arranged in two concentric rings, operated 
by four switch arms, each insulated from the arms of a 
four-armed switch carrier. This enables a first and second 
speed, a neutral position, and a reverse speed to be obtained. 
Each motor armature is connected in series with its own 
field when running in parallel, thus ensuring the automatic 
balancing of the motors, so that the current is necessarily 
equally divided between the two motors. | 

Ironelad Electric Switches and Switch Fuses. . 


17461.—1908. V. Horr, Manchester. The boss of the switch 


handle through which loosely passes the switch operating 
rod extends into the casing, and at such point is provided 
with a crank. To this crank is connected that end of the 
spring which has hitherto been connected to the casing. 
Upon the side of the casing a short lever is pivotally mounted, 
опе end of which engages a pin on one arm of the crank 
portion of the switch operating rod, whilst its other end is 
free, and comes immediately below or in the path of a 
shoulder on the boss of the switch handle. When the switch 
blades are in the current off position, the spring lies to one 
side of the axial centre of the handle, and the cranked part 
of the switch operating rod bears against a suitable ston on 
the casing. When the switch handle is used to throw the 
switches out of the current or into the current off position, 
the shoulder on the handle meets the free end of the lever, 
which it presses and causes to tilt about its pivot, and thus 
forces the switch blades out of engagement with the con- 
tacts, simultaneously putting the spring in tension and 
moving the crank of the switch operating rod until it is 
over its centre, when the spring is free to exert its force 
and effect the rapid movement of the blades away from the 
contacts. The switch blade supporting, regulating, and 
operating devices are arranged within the cover of the 
casing, instead of in the body of the case, in order that 
when the cover is opened, the devices shall be out of the 
way. 
Alternating Current Meter. 


27283.—1908. H. Lanpis & K. H. Gyr, Zug. This is an 


improvement in current meters of the induction type, with 
a U-shaped iron core for the series coil and an L-shaped 
core for the pressure coil. An iron frame is mechanically 
connected to the core of the shunt coil in such a way that 
an uninterrupted iron circuit is formed for the motively 
ineffective lines of force pertaining to the pressure coil 


23341.—1908. SIEMENS Bros., LrD., & Е 


The frame has a projection which serve3 to close the paths 
of the motively effective lines of force of the pressure coil 
across an air gap in which the disc rotates. 
Mechanical Operation of Electric Motor Controllers. 

. О. THoMPson, 
Westminster. A ratchet wheel is fixed to the shaft of the 
controlling switch. Two pawl pieces and a plurality of 
pedals are so arranged in connection with a system of 
lever arms, rods, and shafts, that when the pedals are in 
the off position, both pawl pieces are lifted out of engage- 
ment with the ratchet wheel. During the movement of the 
pedals between an intermediate and the full-on position, 
one of the pawl pieces rotates the ratchet wheel forward, 
the second pawl engages the wheel and prevents its rota- 
tion backward. 


Apparatus for Producing Continuous Electrical Oscillations. 
23170.—1908. H. 


MawpEns, London, W. The articulating 
surfaces of the block condenser electrodes are so constructed 
as to present a central discharger of nipple shape, supported 
upon a rounded mammary-shaped base. Among other 
features of the invention is the employment of a double 
choking coil, constructed to form a closed magnetic circuit. 


Controllers for Electrice Cars. 


21988.—1908. C. H. SPENCER, Gargrave. This is an improve- 


ment in controllers provided with a slide in combination 
with a rack and pinion. The slide has pins, which engage 
with a disc. When the reversing lever is actuated, it causes 
the slide to engage with the disc, and automatically operate 
the reversing barrel in a single operation. 


Dynamo Electric Machines. 


72.—1909. A. BoECKEL, St. Petersburg. This is a dynamo 


electric machine, applicable as a generator or as a motor, 
wherein the armature and field rotate in opposite directions, 
while the brushes remain stationary. Fig. 1 is a longitudinal 
section of the machine, Fig. 2 is a front view, Fig. 3 is a 
diagram of the connections for the supplementary magnetic 
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poles, Fig. 4 is а diagram of the connections of the armature 
with the commutator rings"and of the latter with the field 
and the supplementary winding. The armature a rotates 
within a stator b, which вегуев“ о weaken the armature 
reaction. The windings arranged оп the whole circumference 
of the armature are connected to the commutator sections 
on half of its circumference, as partly shown in Fig. 4. 
The windings on the ‘part e of the armature projecting 
beyond the stator are arranged in the same manner as the 
sections of the commutator f, so that the angular distance 


25788.—1908. F. J. CLARKE, Havant. 
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between these coils is the same as the angular distance 
between the commutator sections. Opposite the part e are 
arranged stationary supplementary magnetic poles, which 
are supplied with continuous current from the main brushes 
of the machine, and serve to prevent sparking. As the 
winding of the armature opposite these poles exactly corre- 
sponds to the arrangement of the commutator sections, the 
poles will be situated in the same radial plane as the brushes. 
The winding d is so arranged as to produce & magnetic 
field, which will be about 90? behind the field produced by 
the current feeding the winding of the stator. In order to 
obtain this result, the coils of the supplementary winding, 
shown by small circles in Fig. 5, are connected with the 
coils of the stator, indicated by the large circles in Fig. 5 
—in the direction of the dotted lines—in such a manner as 
to obtain an angle of 90? between the field of the winding e 
and that of the winding d. From three points of the armature 
winding connections are made to the collecting rings, 9, h, i, 
which are provided with brushes. These brushes are con- 
nected with three stator points, so that a rotary field is 
produced in the stator, the rotation of which is in the 
oppo:ite directicn to the rotation of the armature. By 
arranging the winding in the part e, according to the dis- 
position of the sections of the commutator, all the coils of 
the winding of the part a are connected with the coils of 
only one-half of the part e. Then the stationary spools, 
regardless of their being stationary, would always retain 
their relative positions towards the contacting sections. 
It is clear that if the machine be supplied with continuous 
current at the main brushes, it will work as a motor. 


Multiple Contact Vibrator. 

In the common form 
of vibrator or circuit breaking device great difficulty is 
experienced by reason of the points of contact becoming 
corroded and burnt by the arcing of the current. This 
necessitates the removal of the contact points, cleaning, 
rubbing down, and readjusting to their correct distance. 
In this improvement the usual contact stud is replaced by 
a circular nut having a number of such contact points so 
arranged that any one point can be brought into the con- 
tact position. The vibratory contact point is also replaced 
by an elongated strip, so arranged that the points can 
touch it at different positions along its entire surface. The 
diagram shows a longitudinal view of the device, as adapted 
to an induction or ignition coil: a is à brass block about 
] in. long by } in. diameter, with a clearance hole through 
it vertically ; 6 is a short threaded pin, screwed at right 
angles into the block ; c is a circular nut running free on 
the pin ; d, d» represent two of a number of contact points 
of non-corrosive metal projecting from the nut; e is a peg 
of insulating material ebonite, or the like, projecting the 
same distance from the nut, and in like manner as the pins ; 
f is a strip of insulating material about 2 in. long by f in. 
wide, bored with clearance holes for studs; g is a flat 
spring of brass or steel bored with clearance holes; A is 
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an oblong piece of non-corrosive metal, which makes con- 
tact with the studs it is attached to, and forms part of 
the spring 9: i is a flat spring of brass or steel, bored with 
clearance holes ; 7 is a pin, the stem of which passes clear 
without touching through the spring and strip f. The head 
of the pin, as shown, is much larger in diameter than the 
stem, it will, therefore, not pass through the spring. "The 
pin is attached to, and forms part, of the spring i; k is 
a piece of iron forming the armature of the coil or magnet ; 
It is shaped according to the type of magnet or coil, and is 
attached to, and forms part of, the spring ?: / is a flat 
spring of brass or stecl attached to the block by a screw. 
]t has an elengated hole, the same length as the contact 
strip and width of the pins. When the spring is in its 
normal position, it presses against the loose nut, one of the 
studs projecting through the elongated hole. It thus holds 


24701.—1908. Е. E. SavNDEnS, Maidstone. 


642 


the nut in the desired position ; m and n are screwed studs 
having a flat flanged base to permit them being attached 
to the base of the coil or magnet ; o, p, q, r are milled. 
edge nuts, threaded to fit studs m and n, and permit the 
adjusting and locking at any desired height or distance the 
vibratory portion of the device; s is the screw that binds 
the locking spring l to its position on the block; ¢ is the 
core of the coil or magnet ; u is the insulated base of the 
coil made of ebonite ; * and w are small distance washers, 
which enable the springs to vibrate without coming in 
contact with the strip. The action of the apparatus is as 
follows: 'The current enters through the stud m, passes 
to the nut с, thence through the contact d to the contact k, 
through the spring g to the stud n, then to the coil or magnet 
windings. This magnetises.the core £, which attracts the 
armature k. This being attached to the pin j, is drawn 
down until the head of the pin strikes the spring g. This 
breaks the contact between the strip À and the stud d, 
when, the circuit being broken, the current is cut off from 
the magnet windings, the core loses its magnetism, and the 
armature k returns to its normal position, re-establishing 
contact between the strip À and the stud d. It wil be 
scen that one quarter turn of the loose nut c will bring 
into contact another of the points d, and the fact that the 
nut is threaded, causes it to travel horizontally, thus 
ensuring touching a fresh spot on the strip h; also that 
bv the milled nuts the armature can be brought to or from 
the core, thus giving an absolute adjustment of distance 
between the armature and the core; further, the stud 
being of ebonite, when brought into the contact position 
makes an effective cut off without interfering with the 
adjustment of the springs or their relative positions. The 
locking spring l is operated by pressing away from the nut. 
When the nut is placed in the desired position, the spring 
is released, and effectually locks the nut in that position. 
Anchoring Overhead Electric Conductors. 

It is well-known 
that in the majority of instances, when the conductor wire 
breaks, the fracture takes place at or near to the outer ends 
of the supporting sheath carried by the hanger. The hanger 
is usually soldered to the conducting wires, and when the 
conducting cable snaps, a length of live wire falls, with the 
attendant danger to life and property. The object of this 
invention is to overcome this disadvantage in a simple and 
effective manner, and at the same time provide means to 
prevent a live wire falling to the ground. Fig. 1 is a side 
elevation of the improved anchoring arrangement for sus- 
pending a straight conductor, and Figs. 2 and 3 are top 
and underside plan views of Fig. 1. A metalsupport (1) is 
furnished at its upper side, with a screwed socket (2) for 
attachment to the usual depending screwed plug or insu- 
lator pin at the underside of the road standard supporting 
bracket or span wire. Extending longitudinally at the 
underside of this support is a grooved web (3) of a cross- 
section adapted to receive the conducting wire (4). This 
wire, when in place, is connected to the support by folding 
under it the longitudinally extending sides of the grooved 
web. The sides of the grooved web are made of a depth, 


fig! 


7 e "d 6 ^ 


so that when hammered to embrace the conducting wire (4) 
their lower edges meet at 5, and more or less enclose the 
wire, as illustrated in Fig. 3. Projecting longitudinally 
from each side of the supporting socket (2), there are 
formed eyed webs (6) for stiffening and bracing the grooved 
web. Anchored to the eyed webs by means of cables (7) 
are two grooved supports (8), which, in use, are soldered on 
to the conducting wire (4) at points longitudinally in front 
and behind the centre support (1), sufficiently apart for 
the wire anchoring cables (7) to be kept normally stretched. 
These grooved supports ensure a firm bearing attachment 
to the conducting wire (4), and only cover half the section 
of this wire, thus ensuring smooth under running, and that 
the supports (8) never come in connection with the trolley 
wheel. The grooved supports (8) are strengthened at their 
upper part by a projecting web (9), to which the outer ends 
of the anchoring cables (7) are connected. From the fore- 
going it will be seen that any tendency of the live wire (4) 
to shear at the two ends of the centre support, grooved 
web (3) is obviated by the method of its connection, which 
provides for ready contraction or expansion due to the 
different degrees of temperature. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


t 
Name. OM 
British Insulated and Holiby Санев Ord. 1-100, 000 : v 


——— 6 p.c. Cum. Pref., 000^ salle 8 

——— 4} p.c. Mortgage "Deben tutes CFT 100 

British Thomson-Houston Co., 41 p.c. 1st Mort. Deb. 
Stock, Red. 


6 „ „% % ө „%%% % %% % е э э „% „%% ө ө е % „%%% ә э % „%% „% ө о о 


British Westinghouse Elec. and Manuf. 10 p. c. Pref. 


1-200,000 and 275,001-475,000................. e 
.°. Mortgage Debenture Stock uve v ows 100 .. 
Callendi E в en bentur ems ee ees 1 2 
— 91 p.c. vagi ) Dai RR RE RR CX E EE 5.. 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1.. 
Dick, Kerr, and Co., Ordinary, 1 260,000 ............ 1.. 
— 6 .c. Cum. Pref., 1-305,000 ....... . . ) 
—— 4įp.c. Debenture Stock. hh)... 100 .. 
Е iison and Swan United, A Shares, 1-99, 261 3 .. 
— “A” Shares, 01- 017, 189. 5 
—— 4 p.c. Deb. Stock, Кей......................... 100 .. 
—— — 5 p.c. 2nd Ребепфигев......................... 100 
Electric Construction, Nos. 1 to 112,100 ............. 2 
— { p.c. Cumulative Рге!......................... 2 
BS Perp. Ist Mort. Debbbooo Lee. 109 .. 
фета Limited, 5 p.c. 1st Mort. Deb. Stock, Red. ... 100 .. 
eneral & Limite Company (1900) 5 p.c. Cum. f. .... 10.. 
— — 4 p.c. 1st Mort. Deb. Stock .................... 100 .. 
W. W. T. A neyo T elegraph Wortes, Ordinary........... 5 
il p.c fene VP 5 
e. Debent ure k 100 .. 
Natio Electric Construction Co., 1-170,000 ........ Eu 
Telegraph Construction and Maintenance ..... TT IN. 12 
— 4 P. C. Bon ds эз 0% % оо ө е е е е «е э ө е э э ө „„ е е э е „ оь 7.0299 100 ee 


Electric Lighting and Supply.— 


Amount 

Name. pec 
Bournemouth and Poole, Ordinary ............ эжэ» 7 10 s 
зоа and Kensington, Ordinary ........... caw o КЕТ 
с. Preference ee 5 
Canadian General Electric Co., Common Shares . $100 .. 
—— 7 p.c. Cum. Pref. Stock е ө ө ә ө е Өө э %% ө э е е ө е э ө ө э э е . 3100 ee 
Central Electric Supply, 4 p.c. Guar. Deb. Stock 100 .. 

ane 000 Cross, West End, & City Electric Supply, Ord., 
—— 4j p.c. Cum.. Pref., 1-80,000 ................... 5 
— 4p c. Debenture Stock, II 100 
— “ City Undertaking,” 44 p.c. Cum. Pref., 1-80,000. 6 5 
City’ of London, Ordinary ................... eere 10 .. 
—— — 0 p.c. Cumulative Pref ———————— rere 10 .. 
—— 5 p.c. Debenture Stock ....................... 100 .. 
—— 4j p.c. 2nd Deb. Stk, Nee... 100 .. 
county of Durham Electrical Power Distribution Co., 
ry, 1-50,000 .......................... 

NE ros Preference, 1-50,000 .................... 5.. 
County of London Elec. Supply, Ordinary . ..... 10.. 
— — 6 p.c. Cum. Prein. 10 .. 
с=с, p.c. Debentures Prov. Certs. Al pd., Rd. .... 100 
TYPE a 2nd Debentures, Red .................. 100 .. 
n's Electricity 98 Ord., 1-80, 000 b. us 

— = „б. Cum: Prol. oie Geos esie Cae ewe ee n 5 

—— Af v.c. First Mort. Deb. ....................... 100 


Electric Supply Co. of Victo 5 p.c. lst Mt. Deb. 
Stock, Red. es 


Cu 1 
Kensington and Knightabridge Elec. Lt., Ord. 121,000. 5 
Kensingt: n and Knightsbridge and Notting Hill, 4 p.c. 


Ше!» iture Stock, Red ....................... 100 
London еше Ordnar e O O % ꝓ ¶ % ч ee 
— ll! ͤͤ(T¾·ͥ р 
—— 4 p.c. 1st Mortgage Debenture Stock, Red. ...... 100 .. 
madres Ka ists Sup y Corporation 6 "a Construction 

k, Red. Prov. Certs.), AM 100 
Metrop itas ordinary, 100,001- 300, 0000 OO Do d bea 5.. 
p.c. First Mortgage Debenture Stock ......... 100 .. 
—— 4$ p.c. Cum. Pref. ................. 5 
—— 84$ p. c. Мо Debentare, Red: T 100 


Mexican.. Electric ht Co., 5 p.c. Ist Mort. Gold Bds. 
1- 1 000 1-1, 000 ($100) D 1- 3, 050 ($500) M 1-4,400 


% % „% % э %R ә еэ э оэ ө э ә е э ө э = е ое оэ „% „%% ө э э ө о 


иа Electric Power Dis., 4} pe. ist Mort. Deb. Red — .. 


upply, Ord., 1-50,000 
and 57,010 to 137,500 ae 


— do. 50,001 to 57,009 — ————— — 8 
— do dor Pref., 1-137,500 Non. Cum. .......... 5.. 
Notting Hill Electric Lichtin ggg... 10 .. 
Oxford idi Ordinary, 1- 6 and 40-14, 38100. 5... 
—— 4 p.c. Debenture Stock ..................... 100 .. 
River ме Elec. Co., Ord., 1- 119 687 & 120,501-120, 507 T.e 
—— 6 p.c. Non-Cum. Pref. 1-106,000 arn T 
— 5p.c. Debenture Stoc ТОНЕ ОКЕ ОНОУ 100 .. 
новага ee oe 6 p.c. Cum. Pref., 1-20,000 ...... X 

2nd Pref., 1-15,000 ................ B 


Royal, Elec 1 сол! Company of У of Montreal, 43 p.c. First 
Mortgage Debentures ................... 100 


Shawinigan Water & Pwr. Со 5] 5 p.c. Cons. 1st Mt. pope * ind 


Smithfield Marketa Electric Supply, Ord., 1-12,000 . 
South London, Ordinary .......................... 


4. 
South Metropolitan Electric Light and Power Ord. ... ee 


1 1/16•1 3/16 
—— 4} p.c. 1st Mort. Deb. ........................ 100 .. 


—— 7 p.c. Cum. Рге!.............................. 


St. James's and Pall Mall. Ordinary, 101-20,080 and 
40,081 to 60,100 ..... Pate daos uai eU VES eas 


Amount 
Name. pes 
Proen Electric Supply Co., Ordinary ............. ee 5.. 
—— 5 p.c. Cumulative Preference, 5$0,001-100,000..... b. 
—— 4} p.c. First Mort. Debenture Stock, Red. ....... 100 . 
Westminster, Ordinary .................. eee — 
—— 4} p.c. Cum. Pref., 110,101-191,379 ............. 


Electric Tramways.— 


Amount 
Name. Е 

Anglo-Argentine 5 p.c. Cum. Ist Pref., 1-640, 000 5 

benture stock: Red РУИРОСТ 100 * 
Bath Elec. Trams. Pref. Ord. Shares, 75, 001- 150,006 1. 
—— 5 p.c. Cum. Pret 5 1-75,000 ccc cocina sees 15. 
Bir'ham & Midland Trams., 4} p.c. 1st Db. Stk., Red. .. 100. 
British Columbia Electric lway Co., Ord. Def....... 100 .. 
t deen ⁊ĩðé ĩ 100 . 
— — 5 p.c. Cum. Perpetual Pref. Зіоск............... 100 .. 
d p.c. Ist Mt. Debs., Nos. 1-6,250, of £40 each... 40 
— Ha c. Vancouver Power Deb 100 .. 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 
— 0 p.c. Cm. Pf., 30,001-60,! CCC 10 
— b p.c. Perpetual Debenture Stock .............. 100 
— — 4} p.c. 2nd Deb. Stock ...................... 100 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 

Deb. Stock, R“... 100 .. 
Calcutta Tramways, Ord., No. 1137010 ............ Б... 
— 5 p.c. Cum. Pref., Nos. 1-30,006 ЧРИ 5. 
—— 4} p.c. 1st Deb. Stock, Red ГРЕГОР ... 100 .. 
Cape Electric Tramways, Nos. 1- 491 222 1.. 
City of Birmingham Tramways, 5 p. c. Cum. Pref. ..... 5.. 
— — 4 p.c. 1st Mortgage Deb., 1-3,000 (1917) ......... 100 .. 
City of Buenos A vres Trams. Co. (1904), 1-248,000..... 5.. 
—— 4 p.c. Deb. Stock, Red. (1985) ................. 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 
London United Trys (1901) 5 c. Cum. Pref. ........ 10 .. 
— 4 p.c. Ist Mt. Db. Stock, Red. ................. 100 
ое Elec. Тгатз., Defd. 1,000,001- 1,314,016 . 1 

5 p.c. Cum. Pref., 500,001-1,080, 060 VVV 1 
—— 4} p.c. Deb. Stock, Re Vosa vas ͤ 0 183 
Perth Elec. Tramways (W. re 5 p.c. 1 Mort. Deb. Stk.. 
Provincial Tramways Co., Orlinacy 1-24,912 ........ ёз 
— 6 p.c. Cum. Pref 1-10,000 Sire aaah oN doc FCR eR 10 .. 
San Paulo Tramway, Fight, and Power xo $100 . 
—— — 5 p.c. lst Mort Deb (1929) 1-12,000 ...... $500 .. 
poate Metropolitan Electric Tramways and Lighting Co. 

бро Cum. Pref., 19,571-160,570, Prov. Certa. .... 

4 p.c. Deb. Stock, Red. (1940) ................. 100 .. 
Yorksh e (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5. 

p.c. Cum. Pref., 1-46, 20 5 

== 47 p.c. 1st Deb. Stock, Бей. ................... 100 


Electric Railways.— 


Amount 
Name. pad. 
Central London, Ordinarr . 100 .. 
— 4 di c. Pre f. %%% ee аи eee AUR COS 100 .. 
— ‚ СЧеїегтей........................... 
—— 4р ‚с. Deb. Stock (Prov. Script Certs., fully paid) . 
City aud South London, Consolidated Ordinary A exw es 100 
— 4 p.c. Debenture Stock ....................... 100 .. 
—— 5 p.c. Pref. POE Sere rrr er ee re ery eee ree 100 .. 
AD ap: % . T 100 .. 
— „ „ » 01 C 100 
ö ]˙ðꝰ̃ 100 .. 
Underground Electric Railways of London, 5 p.c. 
Prior Ln. “...... в — .. 


Telegraphs and Telephones. 


Amount 
Name. paid. 
Amaron Telegraph Co., 1-25,000 .................... 10 . 
— 5 p.c. Debs., Red., within 1-1,609 Red EEE 100 .. 
American Tele hone and Telegraph Cc Collat. Trust 4 p.c. | 
Bonds, 1-28,000 and 53,001-78 РЕЯ $1,000 .. 
Anglo-American "T'elegra h Ошу. РАНИЕРА 100 .. 
—— 6 p.c. Preferred О inary C 100 .. 
—— Deferred Ordinary ................ eee eee 100 .. 
Commercial Cable Co.. Ster. 500 yr. 4 p.c. Db. Stk., Red. 100 .. 
Direct Spanish Telegraph Co., Ordinary ............. 5 
—— 10 p.c. Cum. Preference: C 5 
up ‚с. Debs., 1-600. 1 rrr er ааа а 50 
Direct nited States Cable GG%ͤX 20 
Direct 300 Res India Cable Co., 4j p.c. Debs., reg. within 
11.200, Re sse a aur ; n 
Eastern and S South African, 4 p.c. Mort. Debs., within ) 
ч ———— PH—— n 
—— 4 p.c Reg! Mort. Debs. (Mauritius Subsidy) | 
| 8, f Peas EEAS EEEE — 
Rastern Extension, Australasia and China, 1-300,000 .. 10. 
p.c. Mort. Deb. Stock, Perp. ................. 100 .. 
Eastern epi d Co., озму tock 3 100 
reference Stock.. q 100 .. 
—— 4 .c. Mort че Debenture Stock 100 .. 
Great Northern Telegraph Co. (of Copenhagen)........ 10 .. 
Marconi's Wireless Telegraph Co., Nos. 1-394,190 ..... | ENSE 
National Telephone, Preferred ..................... 100 .. 
—— Deferred Stocl kk... 100 .. 
—— 6 p.c. Cum. First Pref. ........................ 10 .. 
—— 6 p.c. Cum. Second Pref. ...................... 10 .. 
—— 5 p.c. Non. Cum. Third Pref. .................. 5 
—— 3} p.c. Deb. Stock, Red k.. 100 .. 
——— 4 p.c. Deb. Stock, Вед......................... 100 .. 


Pacific & European Tel., 1.500 Guar. Dbs., Red., 1-1. 000 100 
West Coast of America, 1-30, 000 and 53, 001- 53, 008... 21 
——— 4 p.c. Debs., 1-1, 500 guar. b Western Telegraph 100 .. 


West India and Panama Telegrap Co., Ordinary 10 

—— 6 p.c. Cum. Ist Preference ..................... 10. 
—— 6 p.c. Cum. 2nd Preference ........... ere . 10. 
— bp .c. Debs., Red., 1-800 «е ооз ө ө е ө ө е ә „ „ % % „% „%%% э о VC 


Westerh Telegraph Co., 1-207,030 ...... Khan sees Pre vs 
—C 4 p.c. Debenture Stock, Red 11-100 .. 


104-10% 
.5 7/16-5 11/16 
98-100 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


1909. 


| Traffic Returns per Increase or Miles of 
| wee decrease. | track open. 
Line. | em = 
Ending 1909. | 1908. Week. Current 1909. 1908. 
| Fear. 
| | y | | 
| | — 
£ £ £ £ 
Aberdeen Corporation ......... Oct. 20 1,243 1,313 — 69 — 677 | 271 | 271 
Ayr Corporation .............. Bem 18 071 | 562 -+ 108 — в, 8 
Baker Street and Waterloo Ry... Sept. 6,538 | 7,241 — 703 — uid om 
Birkenhead Corporation........ Oct. 17 1,076 1,083 — 7 — 398 24:003 13-62. 
Birmingham Corporation....... ‘Oct. 16 6,966 6491 ＋ 475 — 56-709 5852 
Blackburn Corporation......... 68 6 1,100; 1,23 — 173 — 1,036 | 24:53 | 28-3 
Blackpool Corporation Aug. 26 2,152 2050 + 102 4+ 732 — — 
I- Fleetwood Trams. „ 8 304 309 — 24 — — EUR 
Blackpool-Fle | ; | 2, 2, | 
Bolton Corporation............ Oct. 10 2,416 2337 + 79 — 259 42 42 
Bournemouth Corporation...... July 21 1,681 | 1,723 — 42 -- 23 29} 291 
Bradford Corporation Oct. 16 5,028 4,596 T 432 + 4,000 98 98 
Brighton Corporation....... ..„ Oct. 24 930 765 165 ＋ 1,524 | 9:5 | us 
Bristol Tramway Company..... Oct. 22 5,596 , 4,954 + 642 — 57 | 61 
Burnley Corporation........... Oct. 23 1,214 | 1,072 142 — 1091 19 
Burton Corporation...... € Oct. 24 204 260 T 4 — 189 10 10 
Cardiff Corporation............ dm 3 2,000 1,957 43 — Р aene 
Carlisle ташуда Сошрау: ... June 19 170 | 175 — — 89 — === 
Central London lway ....... Oct. 23 65,430 8,833  — 8,403 — 40,675 32 677 
Charing X, Euston, & Hamp. Ry. Sept. 6,678 , 5,642 ＋ 1,036 — ' 715 | ЕЕ 
City and South London Railway Oct. 24 3,192 3,317 — 155 41,343 | 796. 7:26 
Colchester Corporation......... July 14 200 219 — 39 — ! B 2 
Cork E. T. and L. Company.....: Oct. 21 496 480 + 16 — 980 989 
Croydon Corporation .......... Oct. 8 1,798 1,552 -- 241 2,906 1l}, — 
Darwen Corporation........... Oct. 1 239 256 — 17 — 201 723 7-28 
Dover Corporatiooibg . Sept. 18 280 252 — 22 — 395 7 — 
Dublin and Lucan Electric Ry... Oct. 22 121 122 — 1 88 7o 7 
Dublin U. )ꝰ) ll. Oct. 22 5,285, 6,082 ＋ 202 41,737 Бар 541 
Dundee City Tram ways ‘Oct. 6 1,832 1.305 — 27 — ms ec 26} 
East Ham Corporation Oct. 23 9895 886 + 103 + 103, 15 16 
| | i l 
Glasgow Corpora on Te Oct. 16 17,531. 18,017 — 486 — 5,156 189 | 181 
Gloucester Corporation......... Oet 6 395 | 425 — 30 4+ 535 | 15 — 
GN F Plecadilly and Brompton. . Sept. 9,003 9,264 -]- 429 zs 225 z 
ax Corporation ........... — — — — — 52 3 
IIuddersfield Corporation....... Oct. 23 1,606, 1,550 + 56 41,640, 281 28i 
llull Corporation Oct. 23 2,689 2,383 + 306 2,770 | 29 , 26 
Шога Corporation Oct. 16 474 469 +- 5 + 907 10 10} 
Itkeston Corporation........... Oct. 20 139 134 + 5:— 238 4 4 
| | 
Kirkcaldy Corporation......... Sept. в 269 26 — 7 — 7 | 7 
Lancashire United Tramways .. Oct. 20 1,310 | 1291 + 19 — 743 39 89 
Leeds Corporation Sept.18 6,806 6,624 272 -]-3,062 | 108 962 
Leicester Corporation.......... pt. 11 2,162 2,130 32 — | — — 
Jiverpool Corporation ......... Oct. 9 10,929 | 11,035 — 106 — 2,228 | 1C6 | 104 
Liverpool Overhead Rallway....'Oct. 17 1,281 1299 — 18 4 21 | 0.05 2:10 
© ' | 
London County Council........ Oct. 9, 38757 | 37,840 + 1.917 38009. 126 1224 
Lowestoft Corporation „ 17 216 258 — 42 — 743 B3 | — 
Maidstone Corporation......... Oct. 23 194 173 21 | — ; 6} — 
Manchester Corporation Sept. 11 15,631. 15,297 I 334 — 2,871 183 | 181 
Metropolitan District Railway . Oct. 23 10,378 : 10,357 4 21 45,742 24 24 
Metropolitan Railway.......... Oct. 24 16,330 | 17,119 — 789 — 5,9 243 24 
Nelson Corporation ‘Oct. 16 161 181 20 2 2} 
Newcastle-on-Tyne Corporation . Oct. 16 3,912 | 3,846 t 66 — 1,397 eo | 59 
Newport (Mon.) Corporation . . Oct. 9 663 638 25 — 311 141 | 144 
Oldham Corporation........... Jan. 24 1,778 | 1,616 262 — 886, — | — 
Portsmouth Corporation ....... Oct. 10 2,046 1,809 + 237 — | 283 28 
Reading Corporation Oct 21 600 602 .— 2 — 128 131 13 
Rochdale Corporation.......... Dec. 26 1,240, 1,126 ＋ 114 ＋ 746 | 20:9 | 20°93 
Rotherham Corporation Feb. 4 555 587 -- 32 — — | — 
i ] 
вано со Hon d 8 (Sept. 27 4,598 4,0602 — 66 — 3,828 78 741 
Scarboro Tramways Co. — — — — | = — — 
Sheffield Corporation Oct. 10 65,935 5,007 +t 268 — 736 | 391 | 37 
Southampton Corporation...... Oct. 13 1,078 | 1,059 + 19 — 427 | 18 18 
ENTE ca Sea Corporation... Aug 21 995 557 + 438 - 1,483 fee ee 
трога OM ......... == — Bigz — — 
Sunderland Corporation........ Jan. 27 1,310 1,836 — 26 — 7,984 — | — 
Swindon Corporation Фоооовоов е Sept. 22 169 | 56 + 13 — | — — 
| | 
Torquay Tramways......... . . . Aug. 26 630 647 — 17 — 841 — 
W U. D. O0. Oct. 23 867 831 + 36 + 737 тез, 12°45 
Warrington Corporation — e T | — — — mm — 
West Ham Corporation......... Oct. 14 2377 | 2,250 + 126 ＋ 4,104 | 27 114-7 
Wolverhampton Corporation... . Sept. 22 879 | 804 + 75 — 784 | 22] | — 
NEN m | | 
а Iran miles. 


h Half-year's figures. 


— — = —_ .—. — 


Accounts for past year. 
| | | дерә реє 
| Total , Passengers Car miles Pas- | Car | ile of | 
Ending шы carried. ruu san mile. | track. 
— ыо ы ыш 
£ | | | 
E 31 71,930 17,517,804 | 1,566,119 | os |11-02 | 4,940, ' 
— — — = mdi — | 
x ым! ы "EE PPM 
— | 2 | — , — — | — — 
| | ш | e | 
= | — i > aps жо Aes i 
Mar. 31,117,799 , 25,402,002 | 2,492,147 |11 | 11-34 | 2,804 | 
Е 31 86,225 | 13,991,928 | 1,766,008 |1-47 11:71 | 2,912 
„ 31,235,258 47,889,509 , 5,331,007 |117 ' 10°59 2,378 | 
| — — — — — — — 
| 3 5 | | 
Dec. 31 265,362 | 46,052,980 | 5,756,842 | р шы ЕЕ 
Маг. 31 64,261, 12,955,058 | 1,202,380 123 1283 5,071 | 
| 
„ 31 14918! 8,221,505 480,013 104 8-30 | 1,460 
8 31) 100,079 25,058,146 | 2,497,169 | — pee — | 
Dec. 31 360,150 | 41,898,978 | 1,456,781 | 2-01 5-769 55,404 | 
| | 
pS pS) So SS SiS 
Mar. 31 10,983 2,308,721 | 349,539 1-09 7-74 1,477 
Dec. 31 24,044 5,737,478 | 896,045 — 643 — 
| Маг. 31 74132 | 16,277,418 1,884137 106 9-56 | 3,703 | 
„ 311 15,899 | 2,557,054 245,584 | 1-30 1368 1,022 - 
„ SY 11593! 2,697,672 316,754 | -98 | 8-78 | — | 
Жее = = ==: 5 
| May 15 60,573 | 16,867,911 , 1,281,552 ' 875 1:9 2,371 
Mar. 31 47,430 16,855,703 | 1,091,586 | 73 1026 Ev 
. May " 907,494 ; 226,948,200 20,766,722 — -96 10-49 5,080 
"X Ta = m - 
| Mar. 31 81,872 — 20,978,072 1,786,900 1140 |1113 1,528 | 
' | | | 
„ 31| 84,704 16, 200,20 1,960,829 1:29 10-37 | 2,421 
„ 8111287722 аи 3,022,844 | 1: p a" 
„ 31 25,828 | 6,886,466 634,446 87 9-58 2,066 
„ 311 7214, 1,968,850 198415 01 7-9 1,803 
| | 
May 15 14,993 ` 4,874,199 | 459,066 711 7838 1,856 
Dec. 310 68,904 | 12,654,608 | 2,244344 , — | — — 
Mar. 31 340,368. 75,734,083 | 7,604,089 | 1:06 |10-02 3,527 | 
ich L be *— „ 
Dec. 311 672,822 124,043,230 12, 281,70 1108 11:24 ! 6,508 ` 
June 30 79,004 | 11,171,515 | 1,106,386 | — — — 
| 
Маг. 311, 274,660 279 166,461 | 25,591,028 1-08 | 11°74 | — 
Sept. 30 11,3909 9,645,206 370,820 | 1:03 ' 7:36 2,270 
| 
sis! uu E med ut 
June 30 680,357 | 99,846,735! — TA — — | 
Mar. 31 7,362 | 2,060,712 204,710 ' -85 | 8.63 | 1,907 
А " 211,085 : 40,203,164 | 4,411,745, 110 (1148 3,504 
| 
„ 31 35,531 8,174,003 | 798,029 ' 1:04 | 9-80, 2,40 
Mar К 97,741 | 21,247,048 - — 110|1015  — , 
„ 31; 39,769 7,933,572 | 915,481 | — ' 893 — 
» 31 56,558 | d 1,252,925 | 1:32 10-83 | 3,693 | 
— — — | залы» К — 
| Mar. ii 244,065 45,771,613 | 5,486,160 | 1-25 |1067 | 3,185 
Mar. т 289,745 | 17,568,686 | 7,065,880 | -896| 9-842, 4,285 
„ 25 62,047 | 1,121,687 | 1,157,451 | 1:25 inl En 
| Mar. 31 52,004 | 9,155,172 | 1,886,911 ET. : 9- B 1,830 ` 
i | | 
UE ыш, — | = | MN шы. S 
| | i 
Dec. 31 15,065 2,880, 420 353,297 1.40 1023 — 
Маг. 31| 43,823 | 8,381,038 | 891,540 EL 1179 | 8,453 
m COP ee €" rm 
Mar. 31 122,881 35,502,836 | 2,656,854 | -789l 10-95 4,417 
] | | 
| „ 31 44,432 | 9,440,369, 975,714 | — де 2,190 
| і | 
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NOTES. 


MINING COMMITTEE. 


There is little to be said about the Departmental Com- 
mittee appointed by the Home Secretary to inquire into 
the working of the existing special rules for the use of 
electricity in mines, and to consider whether any, and if 
so, what amendments are required. It 1s practically an 
official body, consisting of Mr. R. A. 8. Redmayne, H.M. 
Chief Inspector of Mines, who will preside, Mr. Charles 
H Merz, and Mr. Robert Nelson, H.M. Electrical Inspector 
of Mines. Though many will criticise the presence of 
Mr. Merz, his inclusion is a decided gain. No doubt he is 
largely identified with certain lines of thought, but his 
experience has been extensive, and free from bureaucratic 
prejudices. It would be well, if it is not too late, that 
expert assessors should be appointed, one at least to be 
a mining electrical engineer, and another a working miner 
or foreman. Besides the collecting of evidence and visiting 
of works, what is needed is the carrying out of experiments 
on certain lines suggested by recent experience or criticism. 


MUNICIPAL INTER-COMPETITION. 


À momentous proposal was before the Bradford City 
Council the other day, when it was moved that the Elec- 
tricity and Gas Committees should be merged into a joint 
Lighting Committee. The avowed object was to save 
expense and to avoid duplication of labour. But the 
proposal was rejected on the ground that it was put forward 
to suppress competition between the Committees, which, 
it was contended, would mean stagnation. It was argued 
that the electricity and gas undertakings should be run as 
separate affairs and be allowed to develop along their own 
lines, and for that purpose rivalry was good. It must 
be remembered that much is at stake, for the City Elec- 
trical undertaking represents a capital of nearly a million 
sterling, and the gas undertaking of a million and a quarter. 
On the whole, the merging would probably have been a 
mistake. Reasonable competition is undoubtedly good. 
At the same time inter-rivalry is often carried to absurd 
lengths in municipal matters, as witness the difficulties 
so constantly supervening between the lighting and tram- 
way committees. The truth of the matter is that com- 
mittees ought to have a great deal of latitude as to details, 
but should be more directly under the control of the Council 
as a whole on matters of general policy, and even then 
routine work should come up for more frequent and effectual 
revision. If this was the guiding principle, then competition 
could be kept within reasonable bounds. Speaking gener- 
ally, it is electricity that usually suffers from unreasoning 
actions of the older vested interests of gas. 


DANGEROUS GAS FAILURE. 


Sunderland had a most unpleasant experience on the 
night of the 27th ult., when the gas in part of the centre of 
the town and considerable outlying districts suddenly gave 
out. Had it not been for the electricity more than half of 
the town would have been in darkness. It appears that 
someone from the Water Company had turned the wrong 
cock, thus cutting off gas from chief arteries of supply. It 
was some time before the matter was put right, and lamps 
re-lighted. But even then something like a panic reigned, 
for it was suspected that many people had gone out from 
their houses or rooms, leaving gas fires and burners alight, 


so there was considerable risk of explosion when the gas 
was turned on again. This is a danger that is often over- 
looked when considering the merits of illuminants. It is 
certainly a very serious risk, and one from which electricity 
is free. Sunderland's recent inconvenience ought to convert 
its citizens, and should in the long run prove a blessing to 
the municipal electricity undertaking. 


ELECTRIC DRIVE IN TEXTILE MILLS. 


Professor Charnock's report on electric driving in textile 
mills, printed in another column, although in no way 
decisive, presents many points of importance. The inquiry 
is to be continued, and experiments on a practical working 
scale are to be carried on at the Bradford Technical 
College. Meanwhile, sceptics are maintaining that the report 
does away with the claim that the electric drive enables 
speeding up, with its corollary of larger output. Here, how- 
ever, experience has quite clearly demonstrated that elec- 
tricity does permit of speeding up both in spinning and 
weaving. Ordinary routine manufacturing both at home 
and abroad has demonstrated this. There is, too, greater 
facility in adapting electricity to extensions and alterations 
than is the case with steam power, and less loss of efficiency 
in doing so. Critics tell us of the greater expense of instal- 
lation, and instance the necessity of having dustproof covers 
for motors when used in textile or other dusty factories. 
But even this can be overcome, as has been done at least in 
one instance up North, where the motors work in a brick 
tower adjacent to the factory, the shaft passing through 
properly stuffed wall boxes. 


THE CHINESE MARKET. 


Belgian manufacturers have recentlv been presented 
by their Legation in China with a report on the demand 
for electrical appliances and accessories on the Chinese 
market. There is pretty keen competition as matters 
stand, but there appears to be a growing market out there 
that is worth cultivating. According to the latest available 
statistics the imports amounted in 1907 to about £200,000 
as a whole, but as the increase through Tientsin alone 
rose by nearly fifty per cent. from 1907 to 1908, it is clear 
that the trade is really much larger than the first figures 
show. At Shanghai there are two electrical stations, the 
general municipal establishment, and a company concern 
run in the French concession. Last year the municipal 
station generated 4,632,775 units, of which 2,391,586 
units were sold for private lighting, 445,143 for public 
lighting, 3,805 for heating, 154,650 for motive power, 
1,430,889 for traction, and the balance for use in the works. 
At Peking the lighting is carried on by two companies, 
a Chino-Japanese concern using alternating current for 
general service, and a European concern generating con- 
tinuous current for use in the Legation quarter. At 
Tientsin private companies supply current respectively 
in the British, German and Japanese concessions, while 
the French Compagnie des Tramways supplies light to 
the French concession and to the Chinese town, as well 
as to Austrian, Italian and Russian concessions. Electricity 
is being used for manufacturing purposes and also in 
mining and railways. In order to do any business out 
there it is necessary either to make arrangements with 
one or other of the big importing firms or to have local 
resident agents, the latter course being generally adopted 
by foreign manufacturers. 


We have repeatedly dwelt upon the possibilities presented 
hv comparatively small streams as sources of power for 
the generation of electricity, so 1t is all the more gratifying 
to he able to record a success in this direction. Grassington, 
with its modest population of 500, is now provided with 
electricity which is generated by hydraulic power derived 
from the picturesque Wharfe river. Already. the village 
street is illuminated and the inhabitants are taking to the 
innovation with amazing ајасгиу. In one case, the land- 
lady of a boarding house proposes not only to use electricity 
for lighting, but also for cooking and utilising the power 
for washing and other domestic purposes. What is being 
done at Grassington might well be repeated. in many 
another place. The small stream is not to be despised. 


RENT AND PENNY PER UNIT. 


A short time ago we printed Mr. A. Hugh Seabrook's 
scheme for charging the customers of the St. Marvlebone 
Electricity Department a rental plus a uniform. rate of 
one penny per unit. This departure was welcomed by the 
local tradesmen, who saw In it an opportunity for securing 
electric supply on a really business footing. By Mr. Nea- 
brook's plan the Eloctricity Department secures. fairly 
long contracts, knows approximately the likely demand, 
and obtains a suitable rental on plant, thus being able 
to sell current at wholesale rates. It appears to work 
admirably, Living satisfaction both to producer and 
consumer. This should prove an encouragement for others, 
and lead to a general understanding among central power 
station authorities. 


SOLAR SPOTS. 


Professor George Hall, lecturing at the Roval Institution 
on "Solar Vortices and Magnetic: Fields; said that it 
was practically demonstrated that sun-spots аге electric 
vortices. He produced much convincing evidence on this 
point. Nevertheless, he shattered many of the theories 
deduced therefrom. Certainly these electric vortices, 
setting up magnetic storms, could have no effect on our 
atmosphere or earth. It is evident,” he concluded “that 
the rapid decrease upward of the strength of the field in 
spots would prevent it from having an appreciable in- 
fluence on the higher solar atmosphere. At the distance 
of the earth, as Schuster has shown, the combined magnetic 
effect of several spots, all assumed to be of the same polarity 
and not taking into account such rapid decrease in strength 
at higher levels as is actually observed, would be altogether 
incompetent to account for terrestrial magnetic storms.” 


— — 


ONTARIO AND ELECTRIC POSITION. 


Much misunderstanding has arisen over the electric 
power transmission situation in Ontario owing to the 
institution of a Government body, the Hvdro- Electric 
Commission, which buys current in bulk and retails it to 
townships or private customers. It has been alleged that 
this interference of the Government in trading matters is 
unfair. But it must not be forgotten that the step was 
taken at the direct request of municipalities and manu- 
facturers. The real position is this. Ontario is avowedly 
served by three large generating companies: The Ontario 
Power Co., Ltd., the Canadian Power Co., Ltd.. and the 
Electrical Development. Co., of Ontario, Ltd. Now. the 
second of these has its hands pretty full with American 
business, and the last-named, in order to secure wa y-leaves 
from the City of Niagara, agreed to sell current in bulk 
within the city limits at exceptionally low rates. Hence 
arose a certain amount of dissatisfaction in distant town- 
ships, where higher rates had to be paid, partly owing to 
distance, but far more owing to their ability to buy in 
sufficient bulk to obtain power at the lowest rates. As this 
threatened to cripple development, the Government 
harkened to pleas and brought into being the Hydro- 
Electric Commission. The mission of this body is not to 
generate power, but to buy it in bulk, guaranteeing a 
large and increasing annual outlet, and to retail at a price 
only sufficient to cover cost and expenses. The Com- 
mission twice called for tenders, and on each occasion 
only received replies from the Ontario Power Co., so its 
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tender was accepted. This ensures the company a good 
customer at a remunerative price, lessens its expenses, 
while leaving it free for development ‘within certain limits. 
It must be remembered that the Government Commission 
holds no monopoly. The other two companies can trade 
freely. It is mainly a question of rates. Much the same 
protective policy has beer adopted in many cities and 
states in America. 


ELECTRIC IGNITION OF INTERNAL COMBUSTION 
ENGINES.* 
By JOHN W. WARR, A.M.I.E.E. 


There is^not the slightest doubt that in whatever form 
it is applied, electric ignition is a notable advance on what 
previously existed. It provides absolute immunity against 
fire. the spark is well suited to the explosive mixture, and 
the charges which are so weak as to give irregular impulses 
with the hot tube can be fired with absolute certainty. 
Further, an increased efficiency is obtained by being able 
to fire the charge at the moment of maximum compression, 
it admits of automatic timing and consumption of current, 
and the use of higher compressions. 

The electrical ignition of all modern automobiles is pro- 
duced from either a primary or a secondary current. The 
primary current is, of course, a low-tension one, and the 
devices that can be used may be tabulated as follows: 
1, Accumulator; 2, aceumulator and series coil; 3, mag- 
neto. 

The hot-wire system, which is named “ Catalytic Igni- 
tion.“ has never been put mto commercial operation, but 
à brief description of the apparatus will no doubt be in- 
teresting. The battery, which must necessarily be of large 
capacity, has a fine platinum wire. made up similar to the 
present high-tension plug and a sliding rheostat, connected 
in series with it. Cutting in and out resistance respectively 
decreases and increases the temperature of the platinum 
wire, which advances or retards ignition due to the interval 
of time that elapses before the wire has sufficiently reached 
its correct. temperature to fully inflame the mixture. The 
great disadvantages are: the large current required. to 
bring the platinum to the required temperature, liability 
of fusing the platinum by over-running the resistance, 
waste of energy 1n the resistance, inflexibility and the un- 
certain inflammation capacity. The weakness of this 
system will be clearly indicated by the fact that the 
advancement and retardation of ignition is not neatly so 
perfectly controlled as the svstems to be considered. 

The accumulator alone with a pressure of 4 to 6 volts 
appears to be one of the very earliest devices, but owing 
to the large current taken on short circuit, the ignition 
points were quickly destroved, and the high temperature 
of the points set up by the large current frequently caused 
premature ignition. This was more marked with high 
compression. Of course, large capacity cells were necessary, 
and on account of heavy duty they had to be of massive 
construction. 

Later, the accumulator and series coil was introduced, 
the presence of self-inductance or extra current making its 
appearance as a bright hot spark at the tappet points at 
the moment of breaking circuit. The coil consisted. of 
nothing more than several turns of No. 16 S. W. G. cotton 
or silk-covered copper wire wound on a wooden former, 
with a bundle of soft iron wire in the centre. This was an 
improvement in the right direction, at anv rate as regards 
the reduction in. battery capacity, but the appearance of 
a reliable low-tension magneto probably crushed it out of 
existence. 

The low-tension magneto driven from the cam shaft was 
rapidly brought forward, perhaps on account of the neces- 
sary recharging of the accumulator and other attendant 
evils which the electrical profession. are well acquainted 
with. Even to this dav there is diversity of opinion with 
motorists as to whether the magneto has any advantage 
over the accumulator. 

Contrary to the high-tension system, all low-tension 
ignition has to be operated with mechanical make and 
break tappets from the cam shaft. Tappet gears of present- 
day design differ very much from each other, and in each 
case the patents are the property of the motor manu- 
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facturera. The gear shown in Fig. 1 is representative in | points make circuit. Immediately the V end of the follower 
principle of those used by leading builders, and is attached | mounts the svmmetrical surface of the cam, Circuit is 
vertically to the sides of the cylinder. The fixed insulated | broken, thus producing a spark and firing the mixture. 
plug is shown at “А,” and can be made and screwed in | A flat spring holds ** d ? in contact with * A.” It will now 
the plate in a similar manner to the modern high-tension | be clearly seen that the cranked lever “m” can rotate 
plug, but having only one electrode. The tappet “ B" is | the follower through a certain are on the cam “ A,” thus 
also fitted into the plate to rotate through a small arc, | retarding or advancing ignition when desired, the opera- 
both “A” and “В” projecting into the combustion | tion being controlled from the steering pillar. Some car 


chamber. With the striker rod “ C ” in the norme! position, | builders with low-tension ignition permanently fix the 
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Fig. 1. 


the tension of the spring E“ keeps the contacts apart 
internally. Shortly before ignition takes place the cam 
raises the rod “ С” through an intermediate pusher rod, 
not shown, but fixed directly underneath “ C," and allows 
the spring “ D" to bring the internal contacts together. 
A step in the cam then passes the foot of the pusher год. 
and allows rod “ C" to fall quickly, due to the influence of 
spring E." The momentary making of the circuit is at 
once followed by a quick break, thus producing a spark at 
“А” and “В.” As a rule, in multi-cylinder engines the 


Fig. 2. 


insulated plugs are all electrically connected in parallel 
from a co.nmon busbar through a knife switch, so that any 
individual cylinder can be disconnected for testing the 
action of the tappets when the engine is running. By the 
use of the busbar onlv one lead is necessary from the 
magneto. 

A simple method of retarding and advancing the tappets 
of low-tension ignition is shown in Fig. 2. “IB?” is the 
insulated plug, and directly below the tappet is fixed at 
right angles, which is connected to the striker rod “ E.“ 
The foot of the rod “ E" rests on the follower “d” at 
B.“ and when the V-shaped end of the follower falls into 
the stem of the cam A on the half-time shaft, the tappet 


period of firing so that no adjustment to suit high or low 
speeds is obtained. 

In order to dispense with complicated mechanical striking 
gear and tappets, magnetic plugs or electrical tappets are 
used. The current is generated in the two windings of the 
revolving armature from the permanent field, and attains 
a maximum voltage twice during each revolution, the two 
maximums being 180? apart and producing two sparks per 
revolution. The armature is driven at crankshaft speed. 
In the diagram of connections the dotted lines represent 


The trip lever and armature 
just before sparking. 
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Bell crank lever and armature 
in resting position. 


Fig. 8. 


the completed circuit by the car frame. On the right-hand 
side of the armature is shown the contact breaker through 
which the auxiliary winding is periodically short-circuited 
just previous to the current attaining its maximum. At 
the moment of short circuit a sufficient current in the main 
winding to attract the plug interrupter is not produced. 
However, when sparking is to take place within the com- 
pression space of the cylinder, the platinum points of the 
contact breaker are severed, the current in the main wind- 
ing being suddenly reinforced by the extra current of the 
auxiliary winding. Thus a powerful current flows through 
the coil of the magnetic plug by way of the distributor, 
vigorouslv attracting the armature interrupter of the plug 
and effecting a quick breaking of the contacts. This, in 
turn, produces a powerful and very hot spark in the same 
way as the mechanical tappets. The variation in timing Is 
effected by rotating the lever embracing the make and 
break contacts shown on the right-hand side of the drawing, 
directly below the distributor. By this means the inter- 
ruption and the spark are produced earlier or later. For a 
4-cylinder engine the rotation of the leveris about 50° on 
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the crankshaft. The engine is stopped by short-circuiting 
the armature to the frame through a single pole-switch. 

There is just one other low-tension magneto igniter that 
is used chiefly with single cylinder engines. The current is 
produced by an oscillating motion of the armature, and 1s 
moved out of its position of rest through an angle of 30°, 
a thumb on the cam shaft striking the trip lever on the 
armature shaft. The horizontal springs bring the armature 
into its normal position. The whole arrangement is shown 
in Fig. 3, including the striking rod, which operates the 
mechanical tappets. The tappets break circuit when the 
armature has passed a few degrees beyond its normal 
position. The length of the spark depends largely on the 
swiftness of the movement of the armature. The variation 
of ignition is obtained from a device on the cam shaft, so 
that the releasing of the trip lever takes place early or late 
as required. 

In comparison with the high-tension system, which 1s 
now to be considered, the low-tension ignition 1s not so 
popular. The objections are: wear of the tappet points 
and the moving parts within the combustion chamber, 
wear and tear of striking gear whilst operating at high 
speeds, and constant need of adjustment, which in many 
cases can only be perfectly carried out by experts. 

The high-tension ignition does not require any of the 
gear mentioned above, the apparatus used being of such a 
character as to prcduce a flaming jump spark between the 
electrodes of the plug screwed in the combustion chamber. 
The means used for producing the high-tension spark are : 
1, Battery and induction coil; 2, magneto and induction 
coil; 3, high-tension magneto. 

The battery and coil ignition is so well known, that it 
is not necessary to go into lengthy details concerning them. 
With the mcdern ignition accumulators we have compact- 
ness and fairly large capacities. The celluloid case enables 
one to see the condition of the plates at any time, and 
especially during the progress of charging. On the other 
hand, acid spray and bad joints between the celluloid and 
the lead terminals has brought them into great disfavour 
with a large number of motorists, the acid playing havoc 
with everything that comes in its way. Then we have the 
question of recharging. It every motorist and the persons 
who usually charge ignition cells knew how to deal scientifi- 
cally with the accumulators given into their care, we should 
not have such reports of their behaviour on the road. Too 
much reliance is placed on the voltmeter reading after 
charging, and unless the cell is doing service on its own 
coil or a suitably closed circuit, a fictitious reading is likely 
to be the result due to recuperation characteristics. How 
many persons take readings of each individual cell, or how 
many make observations of the colour and condition of the 
plates ? Then there are shorted plates due to disintegration 
of the active material which usually appears at the bottom 
of the cell, undercharging, over discharging, bad acid, and 
laying the cell aside for a long period in a semi-discharged 
state. It 1s doubtful if the accumulator is so black as it is 
painted. 

In view of the fact that recharging can now be expedi- 
tiously carried out at nominal charges by the various supply 
authorities, the accumulator is not likely to be rejected for 
the present, and there are scores of cars, both ancient and 
modern, with accumulator ignition, that are likely to 
remain equipped in this way for many reasons ; therefore, 
manufacturers will do well to investigate the various details 
that contribute to its imperfection. 

The primary dry battery has come into great favour 
lately, and there is no doubt it is being used with satis- 
factory results. The multiple cells giving an e.m.f. of 6 volts 
is suggested with a variable resistance connected in series 
with the primary of the induction coil and the battery, so 
that the pressure can be reduced to about 4 volts. When 
the battery has been used for some time the e.m.f. falls off. 
This can be detected by misfiring, and instantly restored 
by cutting out a small section of the resistance, thus raising 
the e.m.f. 

Some dry-battery makers recommend multiple series 
connections for heavy ignition service on automobiles. 
In determining the number of sets to be used, it has been 
found best to use as many sets as there are cylinders. The 
following is a summary of the various ways of connecting : 
Single-cylinder, one set of four 14-volt cells in series; 
twin-cylinder, two sets of four 14-volt cells in multiple 


series; four-cylinder, four sets of four 13-volt cells in 
multiple series; six-cylinder, six sets of fcur 14-volt cells 
in multiple series. 

Increased life is obtained by multiple series arrangement, 
due to the fact that the amount of current used by the coil 
is drawn equally from each set. The objection to this 
system of connection will be the weight and accommoda- 
tion. | 
Where it is difficult to get accumulators re-charged, the 
dry battery is to be recommended if made by a reliable 
firm. The author has now used dry batteries for ignition 
for a considerable time with most encouraging results. 

Induction coils may be divided into two classes: the 
plain type, with primary and secondary winding and con- 
denser; and the trembler type, with the same internal 
equipment, but an external high-speed trembler is fitted 
to it. Apart froni the fact that a multi-cylinder engine 
cannot be started on the switch with a plain coil, the timing 
seems to be more exact with a given piston position. In 
an experiment the author tried on a twin-cylinder engine 
with two simple make and break contacts and plain coils, 
steadiness of running was more distinct than with a rotary 
make and break. The improvement may be accounted for 
by the fact that the firing-point can be fixed more correctlv, 
due to the platinum contacts being 1n use for a short and 
equal period, whereas with the segmented rotary make and 
break, the period of contact and unequal spacing cannot 
be made exactly alike. Further, since the segments have 
to be morticed into an alien substance—7.e., brass and 
insulation—the wear 1s uneven, and metallic particles are 
carried in the insulation and give circuit when it is not 
required, A plain coil may be unintentionally left in circuit 
if the main switch is left closed, which is liable to burn 
out the coil and exhaust the battery. The trembler coil 
gives warning when left in circuit. 

With the great number of cheap coils on the market, it 
is surprising that roadside troubles are not more frequent ; 
what with imperfect tremblers and incorrect condenser 
capacity, the conditions are far from being satisfactorv. 
It is generally supposed that the condenser is simply used 
to “ absorb the extra current“ from the primary winding. 
Though this is no doubt true, the best results are obtained 
when the self-induction of the primary and the capacitv of 
the condenser are balanced, producing resonance. From 
results arrived at experimentally, the larger the current 
passed through the primary (which can be produced by 
overscrewing the contacts) the greater should be the 
capacity of the condenser. On the other hand, the gradual 
burning away of the platinum reduces the current in the 
primary and produces unbalanced effects with the con- 
denser. Therefore, the desirability of an adjustable con- 
denser seems clearly demonstrated. If the condenser is too 
small the secondary spark is short and feeble, with incur- 
able sparking at the platinum. If the condenser is too large, 
the spark is short and fat. 

There should be no practical difficulties in the way of 
turning out every coi] perfectly balanced, but until there 
are better means provided to suitably adjust the contact 
screw, excessive pitting of the platinum points is bound to 
take place when handled in ignorance. 

In the hands of an expert the adjustment of a trembler 
blade apparently requires very great care. When testing 
a coil some time ago, the ammeter connected in the primary 
showed that a current of from 1-5 to 6 amperes could be 
drawn from the 4-volt battery by altering the contact 
screw, and on closed circuit 15 amperes was indicated. In 
this instance, how could the motorist say which is the 
correct current, for both the 1-5 and 6 amperes produced 
sparks that appeared to have equal inflammation capaci- 
ties? Inexperienced persons adjust their trembler blades 
by the note that is produced from the rapid vibrations of 
the armature, a high, shrill note being considered the best. 
The author has proved that a moving-coil ammeter in the 
primary of the coil is the only guide, both as regards the 
most effective spark and economical current consumption. 
It 1s quite clear that the more pressure put on the blade 
by the screw the nearer the contacts approach short circuit. 

À very light fuse would be a useful addition in the event 
of the contact screw being lowered too far. This would 
indicate the presence of too large a current in the primary 
winding. 

A trembler that will-give absolutely perfect timing at 
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a very high speed, that is not over-sensitive to alterations. 
After being in use for some time, the platinum appears 
to leave the positive contact and builds up on the negative. 


A reversing switch would tend to keep the contacts level | 
and do away with the filing of an expensive metal. Of the 


many faults in connection with ignition coils, internally 
punctured insulation of the windings and condensers make 
up a large percentage. The author is of opinion that a 
permanently fixed spark-gap would prevent a nvmber 
of tioubles, as the coil is very often operated with the 


secondary on open circuit by inexperienced persons when 


endeavouring to locate the causes of inisfiring. 
In either type of coil it is of the utmost importance to 


have an iron wire core that will admit of rapid changes of | 


the magnetic flux. Lagging magnetic effec:s seriously 
hamper the period of inflammation. For instance, when 
the engine is running slowly it is possible to get correct 
ignition at the right position of the piston, but when 


running at high speeds ignition does not take place when | 
expected, evidently due to the time taken to magnetise | 
With an engine | 


and demagnetise the core of the coil. 
running under practically full impulse, ignition should 


cccur just as the piston starts on the expansion stroke. | 


Wi*hout considering any difference in compression pressure, 
and supposing the period of inflammation is у}; of a 
second, and the engine speed is 600 revs. per min., then 
600 x 360° 


120 x 60 
crank has still 30° to turn, . e.— fg of a revolution or 30° 


Frana 


Fig. 4. 


in advance of the dead centre of the piston. From this 
it is evident that when running at high speeds on the 
level with the spark correctly advanced, better results will 
be obtained when mounting a gradient in high gear by 
retarding the spark because the engine speed is lower. 

We now come to the question of distributing the high- 
tension current in multi-cylinder engines, With the single 
cylinder this is effectively carried out by rupturing the 
primary current with a simple make and break contact on 
the half-time shaft. A common method is to provide a 
low-tension rotary wiped roller contact, with as many 
points of rupture as there are cylinders. This type is shown 
by Fig. 4, and makes and breaks circuit at the correct 
period in the primary circuit of the coils. The high-tension 
leads from the trembler coils go direct to the plugs. Levers 
and connecting rods rotate the fixed contacts through a 
given arc so as to produce early or late ignition. The 
sketch clearly shows all the connections, etc. 

Another system consists of a combined low-tension 
contact maker and high-tension distributor, both being 
exactly synchronised and timed with the piston. Only one 
trembler coil is used. The contact maker and distributor is 


= 30°, or ignition should take place when the | t 
| more effective in inflammation capacity, free from liability 
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driven from the half-time shaft in the same manner as the 
one mentioned above. The primary circuit of the coil is 
made immediately the contacts come together, which are 
shown separately at A' (Fig. 5) for clearness. The 
induced high-tension current is carried from the secondary 
winding of the coil to the centre rotary carbon brush of 
the distributor B," through the stationary contacts, and 
away to the various plugs in the cylinders. 

A high-tension battery system can be operated without 
trembler coils. As most of the troubles arise from the 
tremblers, this method has a great advantage over the 
others. A make and break contact is fixed to the half- 
time shaft, similar to that illustrated by Fig. 5, and is 
capable of being moved to vary the timing. A single plain 
coil is used. 

When using the plain coil the timing is different to the 
trembler type. In the first case the primary circuit of the 
coil has to be made and then broken before the spark can 
be produced, and in the second case the primary circuit is 
made, and immediately the spark follows by the action 
of the trembler blades. 

Fig. 6 shows the general wiring diagram. Two tremblers 
are provided which work at each end of the iron core, but 
only one is in operation at a time, a single pole throw- 
over switch putting either one or the other in circuit. A 
reversing switch is also fitted so as to enable the platinum 
points to wear evenly. The system is a remarkable one for 
ignition purposes, as a spark, large in quantity, and thus 


to short circuit, with dirty plugs, and rapid in application, 


is undoubtedly obtained. The idea is due to Sir Oliver 
Lodge. 


Bore 


FANE 


Fig. 5. 


Two systems of magneto and induction coil ignition may 
be briefly referred to. The first consists of three main 
pieces of apparatus—viz., magneto, condenser, and induc- 
tion coil. The current generated by the magneto is stored 
in the condenser, and discharges through the primary of 
the induction coil, inducing a high-tension current in the 
secondary winding. The voltage of the magneto follows 
more or less a sine law, and the commutator of the machine 
is so arranged that only the maximum voltage is taken off. 
It is not necessary to drive the magneto synchronously 
with the engine as long as the speed is sufficient to produce 
the required number of impulses to fully charge the con- - 
denser. | 

In the second system, а low-tension magneto and plain 
induction coil are used. The high-tension current 1s induced 
in the secondary of the coil on the sudden flow of current 
in the primary winding from the magneto. 

The low-tension current generated by the armature is 
short-circuited just previous to it reaching its maximum. 
At the point when the mixture has to be fired, the platinum 
contacts open by a cam on the armature shaft, the impulsive 
current discharging in the primary of the coil and reappear- 
ing as high-tension current at the plugs by way of the 
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secondary winding and a distributor. The distributor is 
driven through gearing from the armature shaft. Inter- 
rupters are placed in circuit at convenient points to stop 
the engine. The armature is timed with the engine, and 
advance and retard are obtained from a rocker rotating 
round the cam centre on the armature shaft. 

Probably the most popular form of ignition 18 the one 
in which the high-tension current is generated in the 
winding of a rotating or stationary armature. This system 
is the simplest when compared with what has already been 
described. The diagram of connections in Fig. 7 repre- 
sents a high-tension magneto for a 4-cylinder engine. 
Between the pole-shoes of the permanent magnets, rotates 
a shuttle-wound armature, on which are two windings— 
a primary and a secondary—the latter forming a direct 
continuation of the primary. The alternating current gene- 
rated in the primary winding attains its maximum twice 
during one revolution, the two maximums being 180° apart. 
The high-tension current is produced in the secondary by 
short-circuiting and opening the primary circuit through 
the platinum pointed contact breaker twice in each revolu- 
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tion. At the moment the circuit is broken the high-tension 
current is collected from the slip-ring bv a carbon brush, 
and taken to the distributor and plugs by the contact 
brush driven from the armature spindle. The armature is 
driven at crankshaft speed, so that when the winding is 


cutting maximum field, its position must correspond to a | 


defimte position of the piston. 

Another type of high-tension magneto is one in which 
the generation 1s based on the same principle as the well- 
known inductor alternator. The armature winding is 
stationary and mounted in the permanent field. A tubular 
soft iron inductor envelope, having two slots cut in it, 
each representing a quarter of its circumference, revolves 
between the armature and the pole-shoes, By this means 
the current in the primary will attain its maximum when 
the inductor has rotated through an angle of 90? or four 
times per revolution. By rupturing the primary circuit 
during the effective periods a current is induced in the 
secondary winding four times per revolution. As no slip- 


ring or collector is required, the high-tension current is 


conducted straight to the brush contact of the distributor 
disc. 

The spark from high-tension machines of this class is 
more intense than that produced from ordinary induction 
coils. As an example, the coil spark in one experiment 
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petrol vapour and air in the proportion of 1 to 15, whereas 
the magneto spark was capable of igniting a mixture of 
1 to 19. As in the case of coil ignition, the timing with a 
high-tension magneto must be set to occur early. The 
spark can be advanced or retarded through a small angle 
varving from 25° to 50°, according to the number of 
cvlinders. Some of the machines have a condenser con- 
nected across the make and break, but in all cases spark- 
gaps are provided. Ball bearings can be fitted 1f desired, 
which, needless to say, are infinitelv better than the sleeve 
bearing. Wherever possible, gear drive should be used— 
chain and sprocket wheels severely punish either {уре of 
bearing. 

The chief advantages of magneto ignition are: an in- 
exhaustible source of current, the induced current is 
directly utilised, and the sparks have-a higher temperature. 
The vital parts are not scattered in different parts of the 
car, as is the case with the coil and accumulator ignition. 
With a spare magneto carried in the car, the faulty one can 
be removed in a few minutes. On the other hand, it must 
be remembered that the magnets require reflashing periodi- 
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cally, bearings and platinum contacts require attention, a 
perpetual load is always on the engine, and the adjust- 
ment in the timing is not so flexible as with the coil. 
Troubles do not end when you have a magneto, for, like 
the accumulator and coil, they require discreet handling. 
In all the systems mentioned, dual and even triple ignition 
can be fitted. In one instance brought under the author's 
observation high-tension and low-tension magneto and 
accumulator ignition was suitably arranged. In any case, 
it is common practice to provide accumulator and coil 
ignition for starting the ehgine, afterwards throwing over 
to the magneto. Some car builders use a high-tension 
magneto without its combined high-tension distributor. 
, The arrangement used is similar to that described bv 
| Fig. 5. The single trembler coil and battery is used to 
start the engine, after which both are cut out of circuit 
and the magneto switched in. 
A very ingenious device has just been int reduced for 
starting. The principle is bascd on temporary use of the 
primary and secondary winding of the high-tension magneto 
armature as an induction coil. Current from a dry battery 
furnishes the current, which is conducted bv suitable 
. switchgear to the armature primary winding. If the engine 
has to be started after it has not been working for a few 
days, a turn of the handle is required to rupture the div 
battery current in the primary winding, but if a charge 
is left in one of the cylinders previous to running, the 
pressing of a butten switch will start the engine whilst 
the driver is seated. The author is of opinion that energising 
the armature in this way wil] in time reduce the field 
Strength of the permanent magnets. 


DisMissED.— The action, J. H. Holmes & Co. v. Asscci- 
ated Newspapers, Ltd., for alleged infringement of the 
Clatworthy patent for electric driving of printing presses, 
was dismissed with costs, Mr. Justice Neville holding that 


was only just sufficiently powerful to ignite a mixture of | the patent was invalid. 
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CORROSION OF STEEL WINDING ROPES.* 
By M. THORNTON MURRAY, M.Sc. 


By far the greater number of the cases of corrosion of 
iron and steel which have come under the author’s notice, 
have been cases of “rusting,” and the present one forms 
no exception to the rule: in the corrosion of steel ropes, 
rust—hydrated oxide of iron—is produced, and the corroded 
areas are typical of those found in other cases of rusting. 
The old theory of rusting, which was, until a few years ago, 
almost universally accepted, was due, in the first place, 
to Crace Calvert, but was extended by Prof. Crum Brown 
in 1888, while it has since been added to by Jowett, Dunstan 
and others. For the sake of distinction, this might be called 
the purely chemical theory. It asserts that the essentials 
for the formation of rust are: — Iron, or steel, oxygen, 
carbon dioxide, and /iquid water (not water vapour). 

The equations representing the reactions are as follows : 

Carbon dioxide and water vield carbonic acid 

(i) COg+He20 = HCO; 

Iron and carbonic acid yield iron “ bi "-carbonate, and 

hydrogen 
(11) Fe +2H.CO, = ЕенН,(СОз)» +H. 

Iron “ bi "-carbonate and oxygen yield hydrated ferric 
oxide (“rust”), carbon dioxide and water 
(iii) 4FeH2(COg)2 +0: = 

2Fe203.3H20 --8COs ＋H20 

The carbon dioxide does not escape, but remains in the 
water, and is used over and over again. The action, so far 
as the carbon dioxide is concerned, is cyclic, and this 
explains the fact that, although carbon dioxide is necessary 
for the reaction, such a relatively small proportion as is 
present in ordinary air, 1s sufficient to do so much damage. 
For some time the “ chemical " theory, as enunciated above, 
stood uuchallenged ; then, quite recently, it has been 
assailed from all sides. Dunstan and Traube first asserted 
that hydrogen peroxide (H202) was formed during the 
reaction, and immediately broken up again, thus :— 

Iron and oxygen and water yield ferrous oxide and 
hydrogen peroxide 

(i) Fe +02 --H30 = FeO +H202 

Iron and hydrogen peroxide yield ferrous oxide and 

water 
(11) Fe ＋H202 = FeO --H50 

Ferrous oxide and hydrogen peroxide yield hydrated 
ferric oxide (rust) 

(iii) 2FeO +-H202 = Fe203H20 (or Fe202(0H)2) 

Mallett asserted also that magnetic oxide of iron (F3eO,) 
was intermediately formed during the reaction, whilst 
others vary the formula in slight details. Next, Dunstan 
endeavoured to show that carbon dioxide, or, indeed, 
any acid, or acid-making gas was unnecessary for the 
formation of rust. He asserted that water and oxygen by 
themselves would slowly corrode iron with the formation 
of the well-known hrydated ferric oxide. This assertion 
paved the way for the boldest theory which has yet been 
advanced—that due to Dr. Allerton S. Cushman, of the 
Department of Agriculture, at Washington, U.S.A. Un- 
doubtedly Dr. Cushman’s paper is one of the finest con- 
tributions ever made to the literature of rust. He began 
by casting doubts upon Dunstan and Traube’s theory 
that hydrogen peroxide was intermeditaely formed during 
rusting. If the formation of this compound was an essential 
stage in the formation of rust, why was it that rusting could 
not be prevented by powerful reducing agents ? Since the 
weakest “ reducer " was strong enough to break up hydrogen 
peroxide into water and oxygen. 

Next he demonstrated, by means of experiments, that 
pure iron would partially pass into solution in pure, air- 
free, distilled water, without the presence of any other 
dissolving agent. Having established this point as a pre- 
liminary, he puts forward his theory of the rusting of 
iron. This is as follows :— 

When iron is immersed in water, the water is broken 
up into hydrogen and hydroxyl “ions.” Now hydrogen 
is electrically classed as a metal. Therefore when iron is 
brought into contact with a solution containing hydrogen 
ions, iron ions“ pass into solution, and hydrogen ions 
collect on the iron; the action is analagous to the deposi- 
tion of copper on iron which is dipped into a solution of 
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copper sulphate. Furthermore, hydrogen is electro-negative 
to iron, so that the hydrogen “ions” actually set up an 
electro-motive force (analagous to the back E.M.F. in a 
polarised simple cell) with the iron. The action, thus set 
up, 1s prolonged. Iron ions pass into solution (and, in the 
presence of oxygen, are immediately oxidised). Hydrogen 
lons are ousted from the water to give them room, and are 
given off, while hydroxyl ions collect at certain points 
on the iron. The function of acids, in rusting, is, therefore, 
simply to strengthen the electrolyte and promote ionisa- 
tion. 

"ince Dr. Cushman's paper, the electrolytic theory of 
rusting has been much discussed, and papers have been 
brought out by Tilden, Friend, Moody, Walker and others, 
espousing either the chemical or the electrolytic cause. 
The publication of Dr. Cushman's paper, by the Iron and 
Steel Institute has, however, firmly established the electro- 
lytic theory—at least in the main. 

Whatever be the merits or demerits of the electrolytic 
theory of rust formation, it is certain that electrical pheno- 
mena are very closely bound up with the corrosion of iron 
and steel. Steel and iron water-pipes, when laid in the 
vicinity of leaky electric cables, are corroded with extra- 
ordinary rapidity, so that exceptional insulating precautions 
are now taken, when cables are laid near such pipes. It 
has long been known that rust itself, in the presence of 
a suitable electrolyte, sets up a difference of potential 
with clean iron and steel, and it 1s probably this peculiarity 
which partly causes an already rusted suríace to continue 
to rust so much more rapidly than a previously bright one. 
Even when the surface 18 covered with some rust-resisting 
material—either paint, tar, or another metal—and apart 
altogether from the adhesive power which a clean surface 
possesses, it must be borne in mind that rusting will pro- 
ceed even under the protector, if the protected surface 
be already rusted when covered. 

Besides the electrolytic action set up between clean 
iron and * rust," a very much more serious action is set 
up when clean iron and black oxide of iron, or “ smithy 
scale" are placed in electrical connection in a suitable 
electrolyte. In this latter case the iron serves as the anode, 
or positive pole, while the oxide acts as a cathode. Thus 
the iron is dissolved away, and precipitated (after oxida- 
tion) upon the “scale.” In the case of ordinary rust and 
pure iron, the action is reversed, the rust being dissolved 
and re-precipitated upon the iron. A somewhat striking 
ilustration of the action of magnetic oxide upon iron 
corrosion is afforded by the fact that upon painted girders 
have been found little piles of rust, emanating from a mere 
pinhole in the paint, which 1s almost invariably situated 
over a tiny, embedded particle of “ scale.” 

Mr. E. F. Law, in his paper on “ Non-Metallic Impurities 
in Iron and Steel, gives another example. He conducted 
experiments on welded bars, and found that rusting took 
place much more rapidly at the weld than elsewhere. 
This he attributed to the presence of magnetic oxide of 
iron (* smithy scale") at that point. 

The action upon iron and steel of other metals, with respect 
to corrosion, 1s yet another proof of the existence of some 
electrolytic action, in corrosion. The metals in the following 


table, which are electro-positive, will, if placed in contact 


u Electro Positiveness of Metals. 
Positive End 


Potassium Cobalt Silver 

Sodium Nickel Platinum 
Magnesium Lead Gold 

Manganese Tin Hydrogen 

Zinc Bismuth Antimony 

Iron Copper The Metaloids and 
Cadmium Mercury Non Metals 


— MX 
Negative End 

with iron tend to dissolve away, and reprecipitate upon 
the iron, thus protecting it. The protective action of gal- 
vanising is thus explained. Metals, however, on the negative 
side, tend to aid in the destruction of the iron, since, if 
they form a covering, and that covering is once broken 
through, and the iron exposed to rusting influences, an 
electrolytic action is set up, and the iron is dissolved 
away, to be re-deposited upon the covering metal, after 
it has been oxidised. 


652 


Mr. Law has demonstrated the influence of non-metallic 


“impurities ” on the corrosion of iron and steel. But it 
seems to the author that one might go farther, and assert 
that, under certain conditions, the very constituents of 
the iron or steel themselves—such as “graphite, ferrite, 
pearlite, cementite, etc.—to which our President has 
introduced those of us who were not previously familiar 
with them—that these are capable of promoting corrosion 
by mutual electro'ytic action. The author was first led to 
this belief by en investigation of the well-known variety 
of iron or steel, called * double-faggoted iron," which con- 
sisfs, as you know, of alternate lavers or “ fibres” of 
wrought iron and mild steel. Under the microscope this 
specimen exhibited a structure consisting of pure ferrite, 
and ferrite with small areas of pearlite. Now this specimen 
was exposed to damp air for some months, as was a piece 
of wrought iron and a piece of mild steel, of the same com- 
position. as the steel in the composite bar. It was found 
that the composite bar was corroded very much more 
than either the mild steel or the unwrought iron, and the 
microscope further demonstrated that the rusting began 
where the pearlite areas of the steel touched the ferrite 
of the pure iron. In the steel itself, there was, of course, 
little evidence of what might be called “ intra-granular 
corrosion," but that was due to the natural and stable 
contact between the ferrite and the pearlite, attained 
when the steel was melted, in its manufacture, and cooled. 
The incomplete junction of the pearlite of the steel and the 
ferrite of the wrought iron, however, led to the establish- 
ment of differences of electrical potential, and consequent 
rapid corrosion. 

A number of samples of steel which had been carbonised 
to a certain depth and hardened—in other words, “ case- 
hardened "—came under the author's notice. These were 
fractured. so as to expose both the high-carbon hard 

‘casing,’ and the mild steel core to rusting influences. 
It was found that corrosion proceeded very “much more 
rapidly than upon a high-carbon, hardened steel, or a mild 
steel, such as constituted the core. From these, and a 
number of similar examples, it 1s possible to assume that 
lack of uniformitv—either in carbon content, in distri- 
bution of the constituents, or in the contact of the crystals 
—tends to promote corrosion. 


CoRROSION OF WINDING ROPES. 


For a great deal of the information upon which the 
argument of the following part of the paper is based, the 
author is indebted to Mr. Hume, of the Mechanical Labora- 
tory of the Mines Department. 

For a variety of reasons, steel cables offer peculiar 
opportunities for corrosion. Firstly, the atmosphere in 
a mine shaft—especially in the up-cast shaft—generally 
contains large proportions of acid " gases, such as carbon 
dioxide, oxides of nitrogen, etc., together with some water 
vapour, while the air is generally warm. Secondly, the 
constructional nature of the cable itself 1s such as would 
assist corrosion. It is well known that the presence of 
actually liquid water is essential for the production of 
rust. In confined spaces, therefore, where evaporation 
cannot rapidly take place, the rusting action is both pro- 
longed and intensified. Such confined spaces are the inter- 
stices between the strands or wires of a steel cable. In 
many cases cables have been discovered to be internally 
corroded, when the surface was but little affected. These 
examples were doubtless due to the phenomenon above 
described, the cable, at one time or another, having taken 
up water which could not evaporate easily, even when it 
was transferred to conditions where evaporation from 
the surface might have been possible. 

There is a third reason, the author believes, for the 
particular aptitude of winding ropes to corrode, and that 
is, the continually alternating or varying stresses which 
they have to withstand. 

It would be a work of supererogation for the author to 
point out to the members of this Society how extensive 
are the ravages of corrosion upon winding ropes. 

А noticeable point in connection with the corrosion 
of winding ropes, is that owing to the continual friction 
they are subjected to in passing over pullevs and sheaves, 
the surface is generally kept fairly bright, and evidences 
of corrosion are consequently not easilv discovered, though 
the rope is corroded all the same. 
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Perhaps the most interesting aspect of the corrosion 
of winding ropes is one which is very closely allied to the 
mechanical effects of their usage upon the internal struc- 
ture of the metal. 

Most of the members will be familiar with the “flattening” 
effect of continual friction upon the outer wires of a rope. 
They will have noticed that not only has the wire been 
worn away by continued attrition, but that it is, In manv 
cases actually flatten-d. In one case a wire, which had 
been in service only nine months was flattened out at one 
place until its diameter had increased 104 per cent. Further- 
more, the wire at such points exhibits remarkable brittle- 
ness, so that it mav often be broken off short in the fingers 
when bent with the flattened surface uppermost. Often, 
too, numbers of transverse cracks have deod on the 
flattened surface, some of considerable depth and magni- 
tude. 

Briefly to summarise the question of the corrosion of 
steel winding ropes; undue strains, caused generally by 
careless usage, tend to produce internal strains, which 
promote corrosion, while the surface hardening effect 
and consequent formation of transverse cracks materially 
shortens the life of the rope, not only by impairing its 
mechanical properties but by assisting corrosion in the 
manner which has been demonstrated. 

To a certain extent these evils may be mitigated ; firstly, 
by bestowing a greater amount of care on the ropes. 
Especially is this care needed in the case when the ropes 
are emploved on compound shafts, for the greatest trouble, 
both bv hardening and corroding, has been found to occur 
on such ropes. It has been proved, in this case, that the 
bend-pullevs are responsible for the greater.part of the 
damage; the friction generated when the rope is running 
over the pullevs being often sufficient to produce actual 
sparking. It is obvious that under these conditions even 
good ropes will not last for long. Secondly, the corrosion 
can be to a great extent arrested by very careful lubrica- 
tion. Too often this duty is performed at long intervals 
of time and then in efficientlv. Both on the score of the 
danger to life and limb incurred by such neglect and of 
the money saved bv careful attentoin to the rope, the 
author believes that these little points would reward atten- 
tion. 

In concluding these notes, let it be understood that the 
author 18 offering no universal panacea for corrosion; he 
is merely placing before the Society the results of his 
investigations into the question, and he trusts that they 
will be of interest to the members. 


DISCUSSION. 


BROKEN WIRES. 
(Mr. A. McA. JOHNSTON, PRESIDEXT.) 
I have made numerous microscopic examinations of 


broken wires, and the author's results are practically the 
same as I obtained. 


THE ELEcTROLYTE THEORY. 
(Pror. J. A. WILKINSON.) 


In the first place, the theories which have been formu- 
lated to explain the chemical changes taking place during 
rusting have been very briefly stated, namely, the CO, theory 
—] prefer this name to the one used by the author, because 
I fail to see why this should be called chemical any more 
than Dunstan and Traube's hypothesis—the H202 theorv, 
and the clectrolytic theory. With regard to the first, why not 
have written the first equation according to modern practice 

CO» ＋H20 Н: +HCO3’ 
as we now know this to be he case, and more especially 
as the acid carbonate 1s supposed to be formed as an inter- 
mediate product to be afterwards decomposed by oxygen! 
This theorv still finds supporters, the Enylish chemists, 
Tilden and Moody, being, at least until recently, its 
champions. 

As regards the НО, theory, I know of no modern 
chemist who champions this, but with regard to the electro- 
Ivtic theory, I think the author is labouring under a mis- 
conception. This theory was first advanced by Whitney 
in 1903. I do not consider the publication of Dr. Cushman's 
paper by the Iron and Steel Institute to have firmly es- 
tablished the electrolytic theory, since this problem is 
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entirely a chemical one, and I have yet to learn that this 
body is the final court of appeal in matters chemical. 
There is no doubt that the electrolvtic or electro-chemical 
explanation of rusting is now obtaining general accept- 
ance. From the opening statement of the theory, as given 
bv Mr. Murray, one would be led to believe that the iron 
caused the ionisation of the water molecule, and hence 
a correction is necessary. Water, even the purest water, 
now gencrally spoken of by chemists as conductivity 
water, is not entirely composed of molecular parts, but does 
contain some hydrogen and hvdroxvl ions. It 1s on the 
presence of these ions in the water, that rusting primarily 
depends, and the equation representing the changes taking 
place would read 
Fe --2H* -20H' = Fe* * 20H" Hz 

the molecular iron passing into solution and becoming 
diferrion, its solution pressure being less than that of 
iron. The second action is caused by the oxygen dissolved 
in the electrolyte water, whereby the diferrion is oxidised 
to triferrion and finally precipitated, either in absence of 
air as hydrated ferric oxide, or possibly in presence of 
ordinary air, first, as carbonate, and finally, as hvdrated 
oxide. If the function of the hydrogen as given above is 
correct, any substance increasing the concentration of 
the hydrogen ions will assist rusting. This will serve to 
explain the function of acids in stimulating the formation 
of rust, since, as is well known, thev dissociate in solution 
with production of hydrogen ions. On the contrary, 
alkalis form in solution hydroxyl ions, which unite with 
the hydrogen ions forming molecular water, and hence 
alkalis inhibit the corrosion. This explains satisfactorily 
the non-rusting of steel girders when imbededd in concrete 
owing to the alkaline character of the latter due to the 
hme contained therein. Further, the rusting of iron is 
confincd to local spots, a fact easily demonstrated by a low 
power microscope; in other words, its solution takes place 
at some spots and not at others. According to the author 
this is due to the many and varied constituents of the iron 
or steel. 


ELECTRIC LIGHTING OF TRAINS.* 
By A. ROBB. 


The system of electric light for railway carriages, as used 
on the Bengal and North-Western Railway, might be termed 
a modified Stone's svstem, as every coach has not its own 
dvnamo and cells, only the front and rear brake vans are 
fitted with dynamos and cells, the dynamos being the 
C.R. size 24 volts. They are suspended in the usual manner 
adopted by J. Stone & Со. In the centre compartment of 
each brake van are placed the cells, 24 in number, of 13 
plates each; in the guard's compartment are placed the 
main switch, which controls half the train, and the ammeter 
which registers the amount of current being generated by 
the dvnamo ; and on the floor is placed the tension screw, 
by which the dynamo belts can be tightened or slackened 
according to requirements. In this compartment there 
are also two tumbler switches, one being a two-way switch 
for the tail lights and the other à one-way for side lights. 
The main cables cf 15 S.W.G. are run along one side 
of the coach on the roof under the corrugated sheeting, 
and down the ends of the coach, the cables being fixed on 
wooden blocks one inch thick and &bout 18 inches to 20 
inches apart. In passing water tanks teakwood casing is 
used, a similar casing being used for the ends of the coach. 
At a distance of one foot eight inches up from the under- 
frame at each end of the coach terminates the positive 
cable, and at a distance of three feet up from the positive 
cable terminates the negative cable. At each of these points 
is fixed & double socket into which is soldered the main 
cable and the flexible cable connection used to connect 
the coaches together; on the top of this double socket 
is placed a cast-iron cap to protect it, and at the other 
end of the above flexible cable is soldered a steel slip 
coupling, by which means the carriages are connected 
together. 

Each coach is fitted with à box under the seat for the 
reception of auxiliary cells, with a connection to an external 
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switch at one end of the coach, so that when а carriage is 
reserved and is going over any of the branches or a foreign 
line, the above cells, which are nine-plate, 12 in number, 
and placed in three boxes (with spring contacts on the 
sides of the said three boxes) can be accommodated. 

These boxes are pushed into the box under the seat 
and the flexible positive connection at the end of the 
coach placed in a hole provided in the external switch 
above referred to; the switch is then pulled over when the 
cells will come into action. 

The first-class carriages are provided with one duplex, 
and one single light in the saloon, and cne light in the 
bath room. The second class have two single lights in the 
saloon and one light in the bath room, these being all 
8 c.p. with the exception of those in the bath rooms, which 
are 5 c.p. 

Intermediate and third composite carriages have three 
8 c.p. lamps in the former and three 5 c.p. lamps in the 
latter. Third-class bogies have each four 5 c.p. lamps, 
and third-class six-wheelers have each two 5 c.p. lamps. 
Brake vans have two 8 c.p. lamps fixed on the roof between 
the partitions, each lamp giving light to two compartments, 
and the side and tail lamps are also of 8 c.p. The first 
and second-class carriages are provided with tumbler 
switches for each light with the exception of the bath room. 
This light being always on, means sufficient light is thrown 
into the saloon of the carriage through а frosted glass on 
the top of the bath room door, to permit of the other lights 
being switched off when the carriage is not occupied and 
yet enable passengers to see their way in, and is also a 
saving in lamps. 

The normal train for bogie stock is one first and second 
composite, one intermediate and third composite, five 
thirds and two brake vans, having a total of 295 c.p., 
but the average train has six thirds. The normal train for 
six-wheeled stock is one double first, one double second, 
one full intermediate, one intermediate and third com- 
posite, nine thirds and two brake vans, total 277 c.p., the 
average train having 11 thirds. 

A few coaches may be added to any of the above trains 
and still have a fair light, but the drop in voltage is very 
noticeable with the ordinary lamp. The Osram lamp over- 
comes this to a great extent. When shunting has to be done 
then one brake van supplies the light for the whole train 
during the operation, but if the vehicle to be cut off is in 
the centre of train, then each brake van supplies lights 
to its own portion of the train. 

Again, when non-electric vehicles have to be attached, 
such as at present, when all stock is not electrically fitted, 
there are cables in two lengths, one unit length does for 
a four-wheeled coach, and by joining another length with 
the ordinary slip coupling it does for a six-wheeled coach. 
These cables are laid along the centre of the roof, and to 
hold them on, wooden blocks are attached to the cables 
which fit into the corrugation on the roof; the cables 
are also crossed round the roof lamp fittings. А зеб of 
above cables is kept at each carriage examining station, 
and when they are used, the guard of the train to which 
the coach is attached is responsible for the cables, and when 
this coach is cut off the stationmaster is advised by the 
guard about these cables, and he sees that they are taken 
off and sent back to the issuing station. 

At present а man travels with each train who is termed 
a switchman. His duties are to attend to the dynamos and 
see that all the lights are in good condition and that any 
oil lighted vehicles that may be on the train are properly 
attended to. These men are old lampmen, and have had 
a few months’ training in the shops. At terminal stations 
and large junction stations, one day and one night fitter 
with one spare switchman each, are kept to examine 
dynamos, and do any petty repairs that may come under 
their notice. | 

During the summer months it is stated that the oil gives 
& lot of trouble. The dynamos have an oil well both back 
and front, and when the machine has run about à month 
the bushes get worn a little and the oil, which is very thin, 
is thrown up with the oil ring and leaks through the bush. 
If this is not attended to every day the wells get dry, 
and the machine runs hot, with the result that the bush 
is cut up, the armature falls, and the winding is torn. 
One or two instances of this have occurred, and at first 
there was also some trouble with belts-and the combs ; 
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the belts dropping off owing to the switchman keeping the 
belts too slack and the combs getting burnt. 

The brake vans are brought into shops every six months 
to have their batteries washed out and re-charged, and 
dynamos overhauled. 

There are two charging stations, one at. Gorakhpur, for 
the main line trains, t.e., 14 rakes, and 12 saloons whose 
batteries have to be changed every trip, as they are not 
fitted with dvnamos. The other charging station is at 
Samastipur, which deals with the Tirhoot Section, or seven 
rakes of vehicles. 


SCOTT’S PATENT FLEXIBLE SUSPENSION. 


The advantages of Scott’s Patent Flexible Suspension 
to reduce the wear and prevent the break of trolley wire 
merit careful consideration by those responsible for over- 
head systems of tramwavs. The principle of the invention 
is to give greater flexibility to the trolley wire, and its 
adoption has been found to result in a great saving in 
maintenance costs. The renewal costs for trolley wire are 
also greatly reduced, inasmuch as, bevond the actual 
saving in wear of the trolley wire, the lengths of wire 
which are too short for use from pole to pole can be 
utilised. The system is equally adaptable to span wire, 
bowstring, or bracket hanger suspension. Bv the adoption 
of this method. each trolley wire is independently sup- 
ported in a manner which ensures flexibility. Double 
suspension is provided for each wire and greater safety is 
attained, while the wear on the trolley wire and clips is 
much reduced. When the wire becomes worn at the point 
of entry to the clips, the clips may easily be extended by 
lengthening the suspension wire to take up the wear, the 
short length of wire between the clips being renewed from 
old stock. Lengths of trolley wire under 40 yards, too 
short for a span with ordinary suspension, may be used, 
and greater economy effected thereby. On a side running 
system, the wear on the overhead work is generally exces- 
sive; this suspension not only provides the necessary 
flexibilitv, but also affords a convenient means for adjust- 
ing the height of the respective trolley wires to prevent 
the booms touching the inner wire. Full particulars of 
the system may be obtained from Messrs. Thomas L. 
Scott & Co., Ltd., 28, St. Martin's Lane, Cannon Street, 
London, E.C. 


PROMOTION OF AN ELECTRICAL COMPANY. 


In the King’s Bench Division the case of Kerley & Sons. v. 
Robertson and another came on for hearing before Mr. Justice 
Coleridge. 

For the plaintiffs, Mr. Beechcroft explained that the claim 
was to recover an amount due to plaintiffs as solicitors for 
expenses incurred in connection with the promotion of the 
Electric Industries Development Co., Ltd. The defendants, 
Mr. Robertson and Mr. Meeks, were director and secretary of 
the company, but Mr. Meeks, he said, had not been served with 
a writ, as he was an undischarged bankrupt. The defence 
appeared to be that there was no written agreement, but plain- 
tiff said that he had had no denial of defendants’ personal 
liability. 

Mr. F. G. Kerley, of the plaintiff firm, submitted particulars 
as to the flotation and promotion of the company in May and 
June, 1906. The company was registered on July 11, 1906, and 
it was to take over the benefit of an agreement with the defendant 
Robertson. The company was formed, and the statutory mect- 
ing was held in due course. Mr. Robertson had never denied 
his liability. | 

In cross-examination, he admitted that, although he got his 
instructions from Mr. Robertson, the work was done for the 
company. He believed that Mr. Robertson was indemnitied by 
the company. 

Mr. John Campbell Robertson declared that he never agreed 
to be personally responsible for the expenses which Mr. Kerley 
now claimed. They were charges on the company. 

Mr. Phillips said the defendant was being sued for an amount 
of £178 odd, a claim of which he had had no particulars delivered 
to him. 

His Lordship said he had come to the conclusion that there 
was no arrangement by which plaintiff was to look to the com- 
pany, and not to Mr. Robertson. There had been а cheque 
from the company for £100 which must be taken to рау a 
liability of the defendant. The defendant, Mr. Robertson, was 
liable. and after going into the accounts he gave judgment for 
plaintiff for £48 7s. 4d., subject to taxation and costs. 
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DIARY: 
Monpay, NOVEMBER 8. 


INSTITUTE OF MECHANICAL ENGINEERS (Graduates Associa- 
tion). — At 8 p.m., at Storey's-gate, St. James Park, Westminster. 
S.W., The Commercial Testing of Railway Materials," by T. H. 
Sanders, graduate. 

NORTH East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS, — At. Neweastle-on-Tyne, meeting of Council. 

TUESDAY, NOVEMBER 9. 

NATIONAL ELECTRICAL MANUFACTURERS) ASSOCIATION, — At 
2.30 p.m., at Balfour House, Finsbury-pavement, London, E.C., 
committee meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Students 
Section). Supper and smoking concert. 

INSTITUTON OF (чуп, ENGINEERS. —.At 8 pm., at Great 
George-street, Westminster. The Single-phase Electrification 
of the Heysham, Morecambe and Lancaster Branch of the Mid- 
land Railway," by Messrs. J. Dalziel and J. Sayers ; and " The 
Equipment and Working Results of the Mersey Railway under 
Steam and Electric Traction,” by Mr. J. Shaw. 


THURSDAY, NOVEMBER 1l. 


INSTITUTION OF ELECTRICAL ENGINEERS (London).— At 8 p.m., 
at the Institution of Civil Engineers, Presidential address by Dr. 
Gisbert Kapp. 

Fripay, NOVEMBER 12. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham Section). 
— At the Grand Hotel, annual dinner. 

SOCIETY OF MOTOR MANUFACTURERS AND TRADERS.—.\t 
Olympia, London, motor exhibition opens. 

PuysicaL Socigry OF Lonpoyx.—At 8 p.m., at the Imperial 
College of Science, Imperial Institute-road, South Kensington, 
“The Absorption Spectrum of Potassium Vapour,” by P. V. 
Bevan, M.A.; “Some Further Notes on the Physiological 
Principles underlying the Flicker Photometer.“ by J. S. Dow, 
B. Sc.; Exhibition of a Colour Perception Spectrometer.” by 
F. W. Edridge-Green, M.D., F. R. C. S.; and " Table of Ber and 
Bei and Ker and Kei Functions, with Further Formule for their 
Computation," by H. G. Savidge. 

Тскѕралү, NOVEMBER 16. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Local 
Section).—-At 7.30 p.m., at the University, " Telephones,” by 
L. E. Wilson. 

JUNIOR INSTITUTION OF ENGINEERS. —At 8 p.m. at the Royal 
United Service Institution, Whitehall, Presidential address on 
* Recent Warship Machinery," by Engineer Vice-Admiral Henry 
J. Oram, C.B. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local See- 
tion). — At Bath-street, Chairman's inaugural address. 


WEDNESDAY, NOVEMBER 17. 


ости WALES INSTITUTE OF ÉNGINEERS.—Àt 7 pm., at 
Institute-buildings, Cardiff, special meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS (Leeds Local Section). 
At 7.15 p.m.. at the University, Sheffield, Some Experiments 
on Single and Stranded Fuses,” by W. T. MacCall. 


FRIDAY, NOVEMBER 19. 


INSTITUTION OF MECHANICAL ENGINEERS. — At 8 p.m., ordinary 
meeting. 


ELECTRIC LIGHT CO.'S CLAIM. 


The Isle of Wight Electric Light and Power Co. brought an 
action, in the Isle of Wight County Court, to recover £8 19s. Id. 
from the Sandown Gas Co. for damages sustained by the plain- 
tiff Company to their main in Albert-road. | 

Mr. Hiscock, on behalf of the plaintiff. Company, described 
the method adopted in laying an electric light main. After- 
wards it became necessary for the Gas Co. to take up part of 
the pavement, and the road, in order to carry the gas connec- 
tions into a house, and the Gas Сов men were found replacing 
paving stones just over the spot where the fault " was found. 
The * fault " was found where the Gas Co.'s service pipe crossed 
the Electric Light Co.’s pipe, and it was probably made by a 
pickaxe wielded by an employé of the Company. 

It was further alleged, in evidence, that Mr. Faulkner. the 
manager of the Gas Co., was shown the“ fault," and practically 
admitted the liability on behalf of his Company. 

This, however, was combatted by Mr. Marsh for the defendant 
Company, who said that there was nothing in the subsequent 
correspondence which would bear out such a contention. He 
also urged that the excavation of the trench, which was required 
to put in the gas at Kingsley, was done by the builders, and 
not by the Gas Со. No piekaxe was used by the Gas Co.'s 
employes. | 

His Honour said this was one of those difficult: cases which 
could only be determined by a process of exhaustion, and gave 
judgment for the plaintiff Company with costs, holding that 
the damage had been done by the defendants. 
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THE DOMESTIC OUTLET. 


It has been our steady contention that the heavy 
drop in the demand for current on the lighting side 
as the result of introducing the metallic filament 
lamps, although for the time worrying to central 
station men, should not be a matter for discourage- 
ment. We held that the cheapening of the illuminant 
will cause such an extension as soon to wipe out, and 
even overtake the drop, a point of view amply justi- 
fied by experience up and down the country, and 
very decidedly at Willesden, as reported elsewhere 
in this issue. Willesden has the advantage of being 
a growing and fairly well-to-do district, and so it is 
natural that new houses should be wired from the 
outset, and new customers booked as the neighbour- 
hood gradually fills up. But there, as indeed at 
Stepney, the demand for small motors for household 
and workshop use is greatly on the increase. This 
domestic outlet for power is, in our opinion, likely 
to grow to great proportions with a rapidly increasing 
progression, for our present household economy 
altogether favours this. In America, where the 
domestic servant problem is even more acute than 
it is here, electricity is used for an astonishing 
varlety of household purposes. This was well 
brought out at the great electric exhibition held in 
Madison Square, New York, in connection with the 
recent Hudson-Fulton celebrations. We gave a 
brief account of this in our last issue, but we may 
be permitted to particularise here one or two aspects 
of that most popular show. Electric carpet sweepers, 
or rather, vacuum dust aspirators, were conspicuous ; 
so, too, were toilet arrangements, such as water 
heaters, hair curlers, and driers and other appliances. 
Above all, however, was a round table rotating 
slowly round a small motor, and displaying egg- 
beater, cake mixer, ice cream freezer, meat chopper, 
coffee grinder, fruit squeezer, milk churn, potato 
peeler, and knife cleaner, any two of which could be 
coupled on to the motor and set to work simul- 
taneously. Side by side with these.were cooking 
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appliances: ovens, grills, hot plates, stewpans, 
kettles, and so on. According to exhibitors the 
domestic appliances could be run in New York for 
24d. per hour, and so it was pointed out that elec- 
tricity was not only handier, but cheaper than a 
human servant. No wonder that a splendid trade 
was done. Now, what New York can do, London 
can better. Evidence of this is forthcoming in Mr. 
R. Borlace Matthew's special little motor, devised 
for domestic use, to run just the assortment of appli- 
ances enumerated above, and many more. Once 
convince the modern housewife that electricity can 
either free her from the need of servants, or so 
simplify their work as to reduce their number in a 
big house, while saving them labour and thereby 
sweetening their tempers, and the demand for 
motors will approximate that for light. It would 
be superfluous to enumerate in this column the many 
extremely ingenious appliances by which electri- 
city may be utilised in the hall, dining room, bath- 
room, bedroom, kitchen, scullery, laundry, and 
dairy ; many manufacturers are turning them out 
on moderate terms, and these all deserve the en- 
couragement and support of the central station 
engineers. Outside manufacturing districts, it 1s the 
domestic user of power who is going to put right the 
awkward drop caused by the saving in consumption 
on the illuminating side. In this matter we may 
well take example from the gas companies, and do 
everything to broaden the basis of supply, and in 
order to do this successfully we must educate the 
public. In the near past, electricity was largely the 
luxury of the rich ; it is now the servant of the easy 
circumstanced classes, and we should see to it that 
in the immediate future it should become the friend 
of the poor man, not only in the factory, but in his 
cottage. Then, indeed, the outlgok for electrical 
extension will be practically without limit. 


— —— 


HELD Over.—Electron’s “Notes on Transformers," 
and“ Technical Problems“ are unavoidably held over. 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard.“ 


TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
„THE EDITOR, 149, Fleet Street, London, H. C.“ Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


CONTINUOUS CURRENT MACHINES. 


Sir,— We notice, in the current issue of your journal, 
that a queston (No. 1,204) in the “ Question and Answers 
Column " deals with the conversion of 220-volt continuous 
current machines to 440 volts, and that the questioner 
asks for names of firms making machines on these lines. 
We beg to say that we have for some time past standardised 
our armature coils, so as to make the same coils applicable 
to machines of various standard voltages. In the case 
of a four-pole machine, the changing over from one voltage 
to another is very simple, as а 220-volt parallel winding 
can, with the same coils, be altered to a 440-volt series 
winding; and, in the case of 110-volt machines, it is only 
necessary to connect up the armature coils— with certain 
modifications—as a double parallel winding. The practice 
of standardising one winding of an armature coil for 
various voltages has the advantage that it is necessary 
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to carry enly a comparatively small stock of armature 
coils in order to suit every standard output and veltage ; 
besides affording the users the option of easilv converting 
their machines from one voltage to another with a minimum 
of expense. 

We write this, as it will probably be of interest to vour 
readers, and remain, 

Yours, etc., 
T. W. BROAD ENT, LTD. 

Victoria Electrical Works, 

East Parade, Huddersfield, 

November 1, 1909. 


Sir, —In the first Answer to Question 1,204, the author 
(H.K.W.) apparently ignores the fact that the generator 
is, after alteration, to supply a three-wire system, for he 
makes no provision for an earth connection to the middle 
wire, or for any middle wire at all. The resulting regula- 
tion on an unbalanced load, at the consumers terminals, 
would be interesting to observe. 

I should expect the second method given to be more 
satisfactorv, although more expensive and more of a 
makeshift, as the change over could be done more rapidly. 
It is to be noted that with a reasonable growth in the 
load, the machine would finally be changed back to 220 
volts and put in series with another 220-vclt machine. 

Yours, etc., 
J. CAMERON RENNIE. 
28, Oxford Road, 
Putney, S.W. 
November 1, 1909. 


"WIRELESS" EXPERIMENTS. 

Sir, —Such extraordinary reports have appeared in the 
London and provincial Press with regard to some wireless 
telegraph experiments that we conducted in Derbyshire 
recently, that we shall be much obliged if you will afford us 
the opportunity of correcting any false impression that may 
have been created. 

We erected à temporary station in the Derbyshire hills 
to test the nature and strength of signals from the London 
station situated at the above address. The experiments 
proved a great success, and amply proved the efficiency of 
both the transmitting and receiving apparatus designed bv 
Mr. J. G. Balsillie, engineer in chiet of the company. 

It will interest vou to know that in spite of the fact that 
the transmitting station was in the heart of London and the 
receiving station in one of the hilliest districts of England. 
communication was established with an expenditure of only 
-25 kw. primary energy, 146 miles separating the two 
stations. 

No attempt was, or will, be made to communicate with 
Germany, and the statement that “ A £60 wireless station 
speaks with Germany ” evidently arose from the fact that 
signals from the German station at Norddeich certainly came 
in with great distinctness and strength; and, that the 
apparatus comprising the complete receiving station is sold 
for £60. 

Yours, etc., 
V. VINCENT SMITH. 
The British Radio Telegraph and Telephone Co., Ltd., 
5, London Wall-buildings, E.C. 


THE ELECTRIC DRIVE IN TEXTILE FACTORIES. 


Late in 1907 a lecture delivered before the Bradford 
Engineering Society by Mr. W. B. Woodhouse, on 
“ Electrical Driving of Textile Machinery." This aroused 
a considerable amount of interest and discussion, and 
led to an adjourned meeting for further debate. Subse- 
quently, a paper was read by Mr. R. V. Brook, on “ Private 
Plant v. Public Supply," and, later, the members were 
invited to attend a meeting of the British Association of 
Managers of Textile Works to hear a paper on *' Electric 
Driving," by Mr. P. B. Coulston. The discussions which 
took place at these meetings brought out the lack of 
agreement as to the method best adapted to the require- 
ments of the Bradford trade. It was stated most emphatic- 
ally on the one hand, that the only suitable system was 
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that of three-phase alternating current, which alone enables 
a perfectly uniform speed to be maintained; whereas 
with the older method of transmission by direct current, 
considerable variation in speed is known to occur. Still, 
direct current was not without its supporters at the Society's 
meetings. The question of “ individual“ versus group ” 
driving was also the centre of much controversy, and 
another point on which great difference of opinion was 
found to exist was the advantage of driving from a public 
supply as compared with a private plant. In either case, 
the desirability of adopting the steam turbine as the prime 
mover was very generally admitted. Great importance 
was attached to the claim of increased output and improve- 
ment of quality as the result of electrical transmission due 
to steadiness of speed. It was felt, however, that until 
more general agreement on the main points involved was 
found to exist, manufacturers will have a good excuse for 
the position of caution which they are accused of having 
taken up. 

The Society, at the suggestion of the President (Pro- 
fessor Charnock), therefore decided to appoint a com- 
mission to collect evidence,to carry out certain experiments, 
and to enquire fully into the various points in dispute. 
The first Report of the work of this Committee has now 
been issued, and is printed below : 

A programme limiting the scope of the enquiry was 
drawn up, and it was decided in the first place to carry 
out certain experiments to determine the actual cyclical 
variation occurring in prime movers and electric motors, 
and in shafting and machinery driven by them. 

An exhaustive series of trials was carried out by Prof. 
Charnock and Mr. Barker at Dock Ing Mills, Batley, by 
kind permission of Messrs. Brigg & Sons, the proprietors. 
This mill was selected as an example in which the plan of 
the buildings necessitates power being taken off in various 
directions by means of spur and bevel gear, belt and rope 
driving, with long lengths of shafting intervening in some 
cases. The machinery driven included mules, cards, 
drawing, and looms. From a report prepared by Mr. Barker, 
it was found that even under such circumstances the 
amount of cyclical variation was not nearly so great as 
had been anticipated. Further tests were made at the 
Leigh Mills Co., Ltd., Upper Mills, Stanningley, with worsted 
drawing machinery driven by induction motor, using 
current from the Yorkshire Electric Power Co.’s supply, 
and also on spinning machinery driven by shafting from a 
compound tandem Corliss engine. Various other tests 
were made at works in the City, and Mr. W. B. Woodhouse 
kindly arranged some experiments to demonstrate the 
speed variation due to slip in three-phase motors under 
varying load. The Committee also visited the Thor Mill, 
Whitworth, near Rochdale, on the invitation of Messrs. 
Siemens Bros., Dynamo Works, Ltd., who supplied the 
equipment for electric driving. As, however, the large 
motors installed on each floor could only be said to replace 
the ordinary rope drive, this mill could hardly be said to 
constitute a typical example of electric driving. The 

oint submitted was that even with this arrangement the 
increase in steadiness of turning was such as to lead to 
increased output, and of better quality, commanding a 
higher price on the market. Of this no actual evidence 
could be supplied, and the Committee have been unable 
to obtain any proof whatever, based on actual experience. 

The Committee after very carefully considering the 
above results, and after a thorough discussion of all the 
information before them, arrived at the following con- 
clusions :— 

(1) That in good installations there is practically no 
difference in cyclical variation between Mechanical and 
Electrical Transmission when measured at the end nearest 
the Main Drive. | 

(2) That any initial cyclical variation which may exist 
at the driving end of the above shaft is liable to be increased 
. if transmitted through long shafts. This can, however, 
in many cases, be controlled by known methods of des- 
troying synchronous vibrations. 

(3) That so far as any irregularity is concerned (ex- 
cluding breakdowns), Electrical Transmission will maintain 
its condition better than Mechanical Transmission. 

(4) That in modern textile, combing, spinning and 
weaving factories, where those factories are of ordinary 
dimensions, and where the power is generated on site, 
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power is conveyed with less loss by Mechanical than by 
Electrical Transmission ; but where the plan of the buildings 
is irregular, involving awkward angles of drives or irregular 
arrangement of machinery, the saving in power by Electrical 
Transmission begins to appear. The Committee find it 
dificult to arrive at a definite decision as to the exact 
point where the friction due to Mechanical Transmission 
is excessive, owing to the very varied conditions which 
obtain, but make the following suggestions :— 

(5) That the friction loss with Mechanical Transmission 
is excessive if over 30 per cent. By friction loss" is 
meant the proportion which the collective friction of the 
engine drives shafting with the belts on the loose pulleys 
of the driven machines, bear to the total horse power 
when the whole load is on the engine. 

(6) That Electrical Transmission is likely to be most 
efficient 

(a) Where there are long lengths of shaft from which 
power is not taken off at intermediate points. 

(b Where machinery is distributed and requires 
starting and stopping frequently during the day. 

(с) Where machines require to run at various speeds 
and have those speeds altered during motion. 

(d) Where there are excessive lengths of shafting, 
making it desirable to separate these into two or 
more lengths. 

The question as to the adoption of Electrical or Mechanical 
Driving is largely one of cost, which can only be decided by 
careful investigation of each individual case. By adopting 
Electric Driving, the following advantages can be obtained, 
whether the power be generated on site or taken from an 
outside source of supply :— 

(1) Ease of checking daily.the power required for running 
individual machines and departments, and of 
detecting any faults or deterioration of the plant. 
In the case of Mechanical Driving, this may be done 
by employing some form of power meter. 

(2) Ability to run only а portion of the plant—as for 
instance, on overtime—without serious loss in trans- 
mission. With Mechanical Transmission, the same 
object may be attained by the judicious application 
of clutches, or similar mechanical devices. 

(3) Reduction in the number of belts, shafts, gears, 
etc., with consequent improvement in lighting and 
cleanliness when individual driving is adopted. 

(4) Ease of regulating the speed, and of introducing 
periodical speed variations in certain machinery, if 
individual driving be adopted. 

(D) Ease of utilising the available space to the best 
advantage, and of extending into adjacent buildings 
at any time, irrespective of the layout of the same. 

(6) Saving in the cost of the engine house and its founda- 
tions, the latter made possible by the adoption of 
a high-speed generating set. Care must be taken 
that the possible extra cost of other portions of 
the plant or buildings, or reservoirs, does not more 
than balance any saving in the direction indicated. 

The following further advantages may be obtained if 
an outside source of supply is available :— | 

(1) A reduction in the first cost of the installation and 
buildings due to the absence of power generating 
plant. This, in conjunction with the corresponding 
saving in floor space, may be utilised for the installa- 
tion of productive machinery. 

(2) Freedom to run only parts of the plant, and to work 
overtime without any increase in the cost per 
B.H.P. of the power used. 

(3) Unlimited supply of power available. | 

(4) Less liability of total stoppage, due to the standing 
plant of the supply authority, as compared with 
private generating plant. | 

It is particularly pointed out that this Report must not 
be regarded as complete or final, being presented to the 
Society as an indication of the work already accomplished 
by the Committee. 

In transmitting the above report to us, Professor A. F. 
Barker, of the Department of Textile Industries, Technical 
College, Bradford, says that the College authorities are 
considering the matter of electrical driving in their new 
Technical School, and are both experimenting and taking 
into account the result of other people’s experiments in 
their direction. 
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WARNING. 


B.T.H. IMPULSE STEAM TURBINES. 
CURTIS PATENTS. 


The well-known Curtis Turbines are Impulse Turbines in which the 


steam is expanded in a series of stage nozzles with abstraction of 
the velocity acquired in each expansion by intervening stage wheels. 


These Turbines are sold in Great Britain exclusively by 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, 
and their LICENSEES. | 


Sellers and Users of infringing Turbines are hereby notified that they 
will be proceeded against. | 
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1000 KW. Curtis TuRBO-GENERATOR. 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 


have sold a total of 67 Curtis Steam Turbines aggregating a capacity 
of 85,000 Kilowatts. 


All of these Turbines have been manufactured or are now in course 
of construction at their Rugby Works. 


Supplied in all sizes—either vertical or horizontal. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


OIL-COOLED TRANSFORMERS. 


Since the publication of the special description of various The winding is sub-divided into sections, which are 
leading types of transformers, we have received from carefully insulated from one another and from the core, 
Messrs. Siemens Bros., Dynamo Works, Ltd., particulars | and spaces are left between 
of their latest productions. Their medium size М.О. or the sections to allow the 
М.О. (Fig. 1), and small size W.O. transformers are oil- | oil to circulate freely and 
cooled without forced circulation, and therefore specially to assist in cooling. The 
suitable for use in damp situations and in mines. For transformer case is made 
of sheet iron, and metal 
‘ribs are soldered to both 
the outside and inside in 
order to increase the effec- 
tive cooling area of the 
casting. The largest sizes 

of transformers, from 200 

to 400 k.v.a., are also pro- 
vided with four to eight 
special coolers in the form 
of deep hollow boxed 
projections to the case. 
Each transformer in which 
the pressure of the low- 
tension side does not ex- 
ceed 250 volts is fitted 
with a safety device to 
prevent an excessive use 
of voltage with the low 
voltage secondary in case 
the insulation between it 
and the primary should 
become defective. 

The transformer pillar, 
shown m Fig. 2, contains 
опе 30) k. v.a. transformer 
type M. O. 210, and one 

Fig. 1. Medium Size W. O. or M. O. Transformer. | 15 k.v.a. transformer type 
small outputs, up to 10 k.v.a. these transformers can be М.О. 160. The primary 
made suitable for fixing to a pole. The core is of the shell: voltage is 5,000 volts, 
type, and is built up of highest quality core plates insulated , secondary voltage, 223 
with paper. It is arranged with butt joints of a special, volts ; frequency, 50 cycles 
kind, so that the vokes can be easily removed to give access | per second. Fig. 2. Transformer Pillar. 
to the coils. | 
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NEW STORES AND SHOWROOM. their extensive works in this country, goods ranging from 
New premises have been opened by Siemens Bros. | a small incandescent lamp to motors of 16,000 h.p., and 
Dynamo Works Ltd., at 39, Upper Thames-street, as | from the smallest bell wire to Atlantic cable. At the in- 
London Stores and Showroom, where all the business of | vitation of Siemens Bros. Dynamo Works Ltd., members 
the Supplies Department will be in future conducted, | of the technical Press had an opportunity of inspecting 
including that hitherto carried on at 6, Bath-street, E.C., | the new premises, the visitors being courteously received 
and 1, Abchurch-yard, Е.С. The new premises comprise | by Mr. A. Н. Bate, A. M. I. E. E. (head of the Supplies Depart- 
six spacious floors and basement. The ground floor is | ment), and Mr. E. P. Barfield, A. M. I. E. E. (manager of 
arranged for counter trade, and every facility is provided | the “ Tantalum °” Lamp Works, Dalston). 
for executing customers' orders with the utmost prompt- 
ness. The first floor is devoted to an extensive show room, 
where Companies' specialities will be exhibited. One feature | ‚ , 
will be a tasteful display of the latest designs in artistic The advantages of Osram Lamps in comparison with 
electric light fitting and shades, exhibited in conjunction | carbon lamps are effectively demonstrated by a novel model 
with the well-known “Tantalum” lamps, which have | card just issued by the General Electric Co. The illustra- 
of late years taken such an important place in the electric | tion shows an electric lamp and by moving the cardboard 
lighting industry. The third floor is occupied by the manu- | “switch”? the wording encircling it,“ My electric light 
facturers of Messrs. Siemens Bros. & Co. Ltd., and a | bill for 1907 with carbon lamps was £10,” is changed to 
comprehensive stock of all sizes of wires and cables is carried. | “ My electric bill for 1908 with Osram Lamps was £2 10s. 
The remaining floors carry a comprehensive stock of all | 16 c.p. Osram Lamps only consume one unit in 60 hours. A 
articles required by the Trade. The Siemens firms are | blotter for November and December bears the hall-mark 
in the unique position of being able to manufacture at | Osram Lamps,” which “save 70% current. 


OSRAM LAMP CARDS. 
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COMPARISONS ARE SWEET. 

One of the most amusing, and at the same time in- 
structive, features of the Shoreditch Electrical Exhibition 
was a comparison of the ancient and modern types of 
lighting. Curiously enough, during the period covered by 
the Exhibition, the old-fashioned lamp shown in the 
accompanying illustration came to light, being found in the 
destructor of one of the interested Corporations, and was 
immediately siezed upon for showing a comparison of 


ANCIENT 
om 


“ Tantalum Lamps compared with Paraffin. 


lighting efficiencies. On the one hand, we have illustrated 
the oil lamp giving an efficiency which almost equals that 
of a “ penny dip," and close by its side a 50 c.p. “ Tanta- 
lum" * Sun" lamp underneath a holophane reflector. 
The photograph was taken with the two lamps alight, by a 
special process, and the general effect of illumination can 
very well be noticed in the illustration. When one thinks 
of the vast improvement in the amount of light, in cleanli- 
ness, in economy, it must be admitted that electric light 
has come to stay. However, as improvement succeeds 
improvement, the crude and unsatisfactory arrangements 
are gradually pressed out of service, and are superseded by 
newer and more up-to-date. It is interesting to notice here 
that electric lighting with “ Tantalum " lamps works out 
considerably cheaper than gas in proportion of the amount 
of light obtained. 


INVISIBLE LAMP LOCK. 


The problem of securely fixing incandescent lamps in 
their holders has been satisfactorily solved by the produc- 
tion of the Ellco Invisible Lamp Lock. The new invention 
is simplicity itself, and has the advantage of being intro- 
duced to the public at a comparatively nominal cost. A 
disc-like arrangement, the lamp lock is inserted between 
the lamp and holder, and with the ring tightened, security 
is assured. By its use the annoyance of missing lamps is 
once and for all avoided, and, moreover, the new lock, 
holding the lamp tight in the holder, prevents vibration 
and consequent breaking of the filament. The Ellco Lamp 
Lock is being placed on the market by the Electric Lamp 
Lock Co., of Glasgow, the patentees and manufacturers, 
and should be in big demand. 


ENGINEER AND FLAT RATES. 


A London electrical engineer, Mr. A. H. Seabrook, tells the 
Electrical World that after about 15 years’ experience in electric 
supply he has come to the conclusion that flat rates of any kind 
are entirely wrong. Unless various classes of consumers are 
classified and a separate flat rate applied in each case, the 
flat-rate system is unfair; but a classification would be ex- 
ceedingly cumbersome and likely to give rise to much dissatis- 
faction. The greatest objection, however, in my opinion, 
he says, “is the fact that no flat rate will induce long-hour uses 
of electricity. It would not pay the proprietor of a store to 
illuminate his windows until midnight on a flat rate as low 
as 6 cents per kw. hour. The maximum-demand system, based 
on the ‘readiness-to-serve’ charge plus a small charge per 
unit, is the only system which will induce consumers to be 
liberal in their use of electricity." 


THE ELECTRICAL ENGINEER.—PUBLICITY. 
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WAVE POWER FOR ELECTRIC LIGHTING. 


A “wave” engine has been invented by Councillor 
Robshaw, of Sorrento, Victoria. The inventor, says a 
Colonial contemporary, is so convinced that it will be 
commercially successful that he proposes to build a pier 
at Sorrento about 200 ft. long, and instal a 50 h.p. plant, 
from which the town will be supplied with electric current. 
Power is obtained by a “ free“ buoy, which rises and 
falls with the waves, and this movement is converted into 
rotary motion for driving a dynamo. The difficulty in 
obtaining continuous motion has been solved by storing 
a certain proportion of the energy thus developed in a 
weight that acts very much in the manner of the weights 
of an old-fashioned clock. | 


SUNBEAM METAL LAMPS. 


The Sunbeam Lamp Co., Ltd., are issuing some striking 
showcards and picture postcards setting forth the merits 
of Sunbeam Metal Lamps. The accompanying illustration 
shows the design®utilized :— 


Ine BEST LICHTIN THEWORLD. | 
| SAVEIA/IN THE £ ON YOUR LIGHTINGBILL. 


; Dae Hr TF A 
Tree пета Latih 


— 


PATENT GAS DETECTOR. 


We note that Messrs. J. H. Holmes & Co., of Newcastle, 
have patented a gas detector, specially adapted for dis- 
covering gases in mines before its percentage in the atmos- 
phere has reached a dangerous point. It automatically 
switches off current from electric motors and other electrical 
apparatus. By means of a very simple piece of apparatus, 
which can be mounted in any convenient position, near 
the switch gear, for example, the presence of gas in the 
surrounding air is detected, and the contrivance can be 
arranged to light up a danger signal lamp, to ring a bell 
to call attention to the fact, or to switch current off from 
the motor or other electrical plant in the immediate neigh- 
bourhood, and to render it impossible to switch current 
on again until the atmosphere is cleared of gas. The 
detector is very sensitive, and can be made to operate 
with 1% of gas in the atmosphere. 


ELECTRIC LIGHTING BILL. 


On consideration of the Commons’ amendments to the 
Electric Lighting Acts (Amendment) Bill in the House of 
Lords, an amendment, moved by Lord Belper, to provide 
that no company should be prevented from supplying 
electricity to a railway company for purposes incidental 
to its undertaking, though opposed by the Government, 
was agreed to. The Commons’ amendments were then 
accepted. 


INSTITUTION OF ELECTRICAL ENGINEERS.—At the opening 
meeting on November 11, a marble bust bv Hamo Thorny- 
croft of the late Dr. John Hopkinson, F.R.S., who was 
President in 1890 and in 1896, will be presented to the 
Institution by Professor Bertram Hopkinson, on behalf of 
his mother, Mrs. John Hopkinson. 
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ALL KINDS OF | 


— Electric Light Material. 


| Wn. МССЕОСН & Co.,Ltd. 


Manufaoturing Eieoctricai Engineers, 


28, WEST CAMPBELL STREET, CLASCOW. 


Enamelled Iron Reflector Fitting. 


WARWICK WORKS, COVENTRY ROAD, BIRMINCHAM. 


90, CHARING CROSS ROAD, LONDON, W.C. 


adopted, there would be a sum to carry forward of £15.177, 
against £10,255, or nearly £5,000 more than last year. 

A shareholder asked how much it would be necessary for the 
directors to have in hand before they paid a further dividend 
to the Preference shareholders. 

The Chairman replied that the directors thought that, in the 
resent bad state of trade, it would not be advisable to pay any 
arger amount than the 795. They considered it better to keep 

this money in hand against any contingencies that might arise. 
There was no reason why, if trade did not become worse, a 
dividend should not be paid between now and next year. 

The report was adopted. 


CAPE ELECTRIC TRAMWAYS. 


The report of the Cape Electric Tramways Co. for the year 
ended June 30 last states that after meeting the service of the 
Debenture issues, there remains a loss of £2,400, reducing the 
credit balance of £8,300 brought forward to £5,900. The 
directora state that the net earnings of the Cape Town system 
show an increase as compared with the preceding year, but the 
Port Elizabeth tramway has suffered severely from the over- 
flow of the Baakens River in November last, which did damage 
to the rolling stock and power station to the extent of £6,000, 
of which only £1,300 has so far been allowed for, the balance 
remaining to be charged against future profits. 


A TELEGRAPH COMPANY. 


The report of the Eastern Extension, Australasia and China 
Telegraph Co. states that for the half-year ended June 30 the 
gross receipts amounted to £290,931, and the net balance to 
£133,954. From this is deducted £3,068 for income-tax payable 
in England, and £15,048 for debenture interest. Adding £18,006 
brought forward, there is an available balance of £133,844. 
Two quarterly interim dividends of 1]?5 each, amounting to 
£75,000, have been paid, leaving £58,844 to be carried forward. 


COMPANIES REGISTERED. 


Franco-Britisn ELECTRICAL Co., Lrp.—Registered October 
12. Capital, £1,500 in £1 shares. Objects: To acquire the 
business carried on at 99a, Charing Cross-road, W.C., as the 
Franco-British Electrical Co., and to carry on the business of 
gas, electrical, and general engineers, etc. Private company. 
Table “ А” mainly applies. 


Howe ELECTRICAL ENGINEERING Co.—October 22, by Jordan 
and Sons, Ltd., 116-117, Chancery-lane, W.C. £5,000 (£1). 
To take over the business carried on at Liverpool and Black- 
burn as the Howe Electrical Engineering Co. Private. Mersey 
Railway-buildings, 18, James-street, Liverpool (105,542.) 


CONTRACTS OPEN. 
HOME. 


Dusiin.—United Tramways Co., Ltd.—Tenders for supply 
of general stores for the year ending, December 31, 1910. By 
November 29. 


OVERSEAS. 
HoBanT (Tasmania).—Postmaster-General.—Telegraph and 
telephone material, etc. Part. as above. December 20. 


LuckNow.—Municipal Board.—Tenders invited for a con- 
cession for the supply of electric energy, coal or oil gas, for 
house and street lighting, and other domestic or manufacturing 
purposes. December 31. 


Maprip (Spain).—Direccion-General de Obras, Publicas 
Madrid.—For a 60 years’ concession for construction and 
working of an electric tramway from Sans to Coll-Blanch 
(Barcelona). November 20. 


MELBOURNE.—Deputy Postmaster-General.—Two sets of 
accumulators. By 3 p.m., November 23. — Postmaster-General. 
—To supply coin attachments (for coins of different values) for 
telephones. Spec. No. 184. 370 50 c.p. metallic filament lamps, 
with bayonet cap fittings, for 110 volts A.C. ; 630 25 c.p. ditto ; 
160 16 c.p. Linolite carbon filament lamps, 110 volts A. C.; 
1,000 16 c.p. T.H. screw socket carbon filament lamps, 110 volts 
A. C. ; and 100 32 c.p. metallic filament lamps, with bayonet 
cap fittings, 200 volts A.C. December 7. 


MELBOURNE.— Railway Commissioners.—One single- phase 
turbo alternator, etc. December 17. 


Paris.—Algiers Post and Telegraph Department.—Copper 
wire, galvanized wire, insulators, brackets, etc. November 9, 


SyDNEY.— Postmaster-General.—Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 


TuRKEY.—Broussa Municipality.—For a concession for the 
installation of electric light and power, and for the construction 
of an electric tramway. December 13. 


POST OFFICE AND ELECTRIC RAILW AY. 


Owing to an objection taken by the Post Office Telegraph 
Department, the opening of the electrified South London line of 
the London, Brighton, and South Coast Railway has been 
postponed. The line had been passed by the Board of Trade. 
The Company proposes to work the railway on the single-phase 
overhead contact system, at a high voltage. To the proximity of 
the overhead wires to the talegraph wires between Denmark-hill 
and London-bridge the postal officials have taken exception. 
They complain that the presence of the high-tension wires will 
disturb their own circuits, and in certain instances involve risks 
to workmen engaged in repaira. By altering some of the posta 
and improving insulation, the Company hope to overcome the 
objections, and tentatively the opening of the line has been fixed 
for December 1. 

A branch of the Midland Railway which is worked on the single- 
phase principle b:tween Morecanbe and Heysham came under 
the same ban, and proceelings were commenced against the 
Company, but postponed pending the installation by the Post 
Office of a short telephone circuit. The Post Office has way-leaves 
in porpetuity over the railway syst».ns of England, and it is оп 
account of the overhead wires erectod in purauance of these way- 
leaves that the Post Office, in order to defend ite rights, has taken 
action. 


CABLE SHOPS BURNT OUT. 


A fire brcke out at Victoria-road, Charlton, S.E., on 
the premises of Messrs. Johnson & Phillips, electrical 
engineers, and resulted in the practical desiruction of a 
block of buildings used as compound cable shops. Nine 
steamers and 80 firemen were engaged in extinguishing the 
fire. 


Loxpox.— A scheme for the establishment of conciliation 
boards for the settlement of questions affecting the employees 
of the Tramways Department has been prepared by the High- 
ways Committee of the London County Council. 
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POPULARISING ELECTRIC LIGHTING. 
THE METAL FILAMENT AND THE NEW CONSUMER. 


Since the introduction of the metal filament lamp, and 
especially during that controversial period when the great 
saving of current threatened to bring about a proportionate 
increase in the rates charged to consumers, the ELECTRICAL 
ENGINEER has consistently maintained the contention that 
the increased efficiency which was regarded as so grave a 
menace by many central station managers would soon 
prove to be an enormously potent factor in increasing 
central station revenue. The metal filament lamp has 
advanced so rapidly in public favour, and its many advan- 
tages in point alike of economy, high efficiency, and 
stability have become so widely recognised, that it would 
be superfluous to reiterate that contention were it not for 
the fact that even during the past fortnight a provincial 
electric light undertaking of not inconsiderable importance 
has felt itself impelled to adopt the short-sighted policy of 
raising its rates per unit in order to compensate for the 
decreased consumption of current under the new conditions. 

Happily for the consumer as well as for the metal 
filament lamp manufacturer, and, in the sequel, the central 
stations themselves, this policy is not a general one. Though 
the metal filament is still, to all intents and purposes, a new 
development, it has already been instrumental in extending 
the use of electricity to those who had hitherto looked upon 
electric light as the luxury of the few, rather than the 
necessity of the many; and the number of new users is 
increasing every dav. As its advantages become more and 
more widely insisted upon, so will the field of use extend ; 
and the wise central station manager is he who gives these 
advantages the greatest publicity. Most people are familiar 
by now with the Tantalum poster, in which a delighted 
householder, radiant under the beams of a metal filament 
lamp, is exclaiming: “ My electric light bill halved!” 
As a matter of fact, the gam to the consumer is even 
greater than the poster indicates, for the actual saving in 
current effected by the Tantalum, Ediswan, Osram, Efesca, 
Metalik, Boddy's and other metal filament lamps is nearer 
two-thirds than half, a fact which the gas-user (whether 
electricity was as admitting or denving that under the old 
conditions cheap as gas) is everywhere taking into very 
serious consideration. 

An excellent example of the progressive policy advocated 
by the ELECTRICAL ENGINEER is afforded bv the annual 
report of the Electricity Department of the Willesden 
Urban District Council, which has just been issued over 
the signatures of Mr. B. A. Griffin, Chairman of the Elec- 
tricity Committee ; Mr. J. G. Bruce, Electrical. Engineer ; 
and Mr. Stanley W. Ball, Clerk to the Council. The Depart- 
ment has been keen to recognise the potentialities of the 
new era of lighting, and has adopted towards the consumer 
a very frank and sensible attitude. The annual report of 
the undertaking instances the fact that one of the Council's 
Institutes, by adopting metal filament lamps, has not only 
increased materially the illumination of its rooms, but has 
reduced the cost of electric lighting from £70 IIS. to £33 15s. 
for the year. The report also sets out in tabular form a 


statement showing the reduction which consumers are able 
to effect by the same means :— 


Number of 


Type of Lamp. Candle- Consumption [hours burning 
power. in watts. per unit. 
Carbon filament "E 16 64 154 
Ditto 8 32 31 
Metal- fila ment | 
(Tantalum) 25 43 23 
Ditto (Osram) .. 30 40 25 


Here is a very striking object-lesson for those country 
municipalities which recently put up their prices in a panic 
as soon as consumption temporarily fell off. 

The report goes on to point out that in some towns the 
new lamp has been adopted so generally that the accounts 
of the past twelve months’ working show a very heavy 
decrease in revenue, but in Willesden *' the revenue obtained 
from new consumers during the year more than counter- 
balances the reduction in revenue received from the older 
consumers, and there is no doubt that the cheapening of 
electric lighting brought about by these lamps will eventu- 
ally bring a great many new consumers to the undertaking." 
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The accounts show an increase in the electricity sold during 
1908 and 1909 amounting to 785,192 units, of which total 
284,996 units are under the head of domestic and shop 
lighting. It has not yet been practicable accurately to 
apportion the part which the metal filament lamp has 
plaved in thus increasing the load, but the fact that the 
increased sales synchronise with the popularisation of 
the new filament, taken in conjunction with similar experi- 
ences elsewhere, may be regarded as fairly conclusive 
evidence as to the source of the augmented demand. From 
other sources we learn that there has been a very material 
increase in the number of small consumers. It is nof sur- 
prising to learn that in one extensive section of this large 
district where ratable values run from £65 to £250 and 
upwards per annum, there is scarcely a single residence 
without. electric light; but it is a very encouraging indica- 
tion of progress to find that many very small shopkeepers 
have risen to the occasion and abandoned gas, to their great 
advantage, and that householders rated down to £25 per 
annum are also coming into line. 

The essence of the whole matter is that the metal fila- 
ment lamp has so cheapened the cost of illumination as 
compared with gas, with its ceiling-blackening and fabric- 
destroying properties, its dangerous fumes, and its per- 
petual risks in the way of fires and explosions, that the 
time is not far distant when electric lighting will be as 
general with the clerk and the artisan as it has already 
become with the middle and upper strata of the community. 


ELECTRICAL POWER FOR LIGHT AND 
TRAMWAYS.* 


By W. M. ROGERSON, M.I.E.E. 


At a time like this perhaps it 1s useful and even instruc- 
tive to look back to the early days of a great industry, 
and to compare those early days with the present. How- 
ever, in this paper I intend to confine myself to a short 
retrospect of those two branches with which I have been 
and am most intimatelv connected, or which in the end 
are really one branch, namely the supply of electrical 
energy for lighting power and tramways. 

Ten vears ago 93 municipalities had established Electric 
generating stations, having a total capital of £5,734,938, 
while some 70 companies were also undertakers with a 
total capital of £5,261,763. At the end of 1908, which 1s 
the latest date up to which the returns are available, 
there were 541 undertakings, 338 of which belong to 
local authorities and 203 to companies or private individuals, 
the total capital involved being £10,016,300 and £40,722,000 
respectively. It will be seen, therefore, that the capital 
laid out both by private companies and local authorities 
has inereased in about equal proportion. The total lamps 
connected, equivalent to 8 c.p., ten vears ago, were 4,106,727 
which have now increased to 35,056,700, while the output 
in Board of Trade units sold both by companies and 
municipalities has increased in ten years from 60,125,500 
to no less than 749,594,200. 

No doubt the large increase in output is greatly due to 
the decrease in the cost of producing electrical energy, 
and consequently the lower rate per unit at which it can 
be sold. I find that taking six typical generating stations, 
the average cost per unit sold in pence, in 1898, was as 
follows :—Coal, 46; oil waste, wages, repairs, etc., 70; 
works’ costs, 1:16; total costs, exclusive of interest and 
sinking fund, 1:85; while the average costs in the 
same generating stations to-day are as follows :— Coal, 
26; oil waste, repairs, etc., 30; works costs, 56; 
total costs, exclusive of interest and sinking fund, 78; 
or roughly, each B. O. T. unit sold in 1898 cost over 14d. 
to produce, while to-day the cost has come down to almost 

d. 

І There are, of course, many things which account for 
the great reduction in the cost, the largest contributor 
being no doubt the advent of electric supply for power 
and tramway purposes, thus providing a day load for the 
plant laid down, and also spreading the works standing 
charges as well as the interest and sinking fund charges 
in the case of municipalities over a larger number of units, 
in other words the load factor of a generating station used 
for lighting only has increased from about 13% to 20% 
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and in some cases 3095, when combined with electric 
power and tramways. 

Systems of supply have not materially altered, both 
continuous current and single-phase alternating being 
still existent, continuous current being perhaps more 
successful than single-phase alternating, in that a direct 
supply can be given both for lighting and tramway pur- 
poses from the same plant in the station. 

Two and three-phase alternating current systems have, 
however, been evolved, and as by these svstems supplies 
can be given at high pressures for power work, will no doubt 
be universally adopted when new plant is installed, and 
more especially where large areas are to be covered. 

Coming now down tothe details of which make upa supply 
station it is interesting to trace a few of the developments 
that have taken place. One remembers the early controversy 
as to whether single-phase alternating or direct current 
supply was the correct system to adopt, and bitter was 
the war of words over the subject. I do not intend going 
into the matter now, only to say that, had we been able 
to forsee the advent of electric traction and also the posst- 
bilities of supply for power purposes, there can be no doubt 
that the single-phase alternating current system, would 
never have been adopted; and again, no doubt, we all 
wish that three-phase alternating current had been avail- 
able at an earlier date when perhaps continuous current 
would have stood a poor chance. 

In the early days the Lancashire Boiler was almost 
universally adopted, though the water tube boiler of the 
Babcock and Wilcox type was second favourite with other 
forms of more or less freak boilers. These latter tvpes 
have long ago been relegated to the dust or scrap heap, 
and to-day the Lancashire and Water-tube Boilers still 
hold the sway, with perhaps the Water-tube as favourite ; 
troubles predicted for the latter in early days such as 
burst tubes, leaky joints, have not been verified, and 
contrary to prophecy it may now be taken that the useful 
life of a Water-tube Boiler will be far greater than the 
Lancashire or similar type under given conditions. There 
has been very little increase in the efficiency of boilers 
pure and simple, though the addition of superheat, together 
with the simplification of svstems of steam mains instead 
of the complicated systems of ring mains, which were 
designed to guard against all breakdowns possible and 
impossible by a multitude of steam valves guaranteed 
to leak or stick when most required, together with greater 
care and knowledge in the use of coal and methods of 
firing have advanced the efficiency of the boiler house 
considerably. | 

The universal use of steel type of construction has 
naturally resulted in the boilers manufactured at the 
present time being far superior in construction to those 
made 10 or 12 years ago. 

As far as the boiler house is concerned, probably the 
most notable fact 15 the lower and cheaper qualities of bitu- 
minous coal that are now being burnt, and this is attribut- 
able to the great success of mechanical stokers. With hand 
firing it is not practical to have a longer length of grate 
than 7 ft., but with mechanical arrangements grates can 
be made as long as 10 ft. and even 14 ft., so that with low 
grade and dirty fuel the evaporation possible with a high 
grade fuel can still be maintained. 

Much more attention is also given to the critical study 
of the commercial value of coal by the carrying out of 
careful boiler tests, a common basis being the cost of 
evaporating 1,000 lbs. of water from, and at 212 degrees 
Fahrenheit, or the number of pounds of water evaporated 
from and at 212 degrees Fahrenheit per penny of cost. 
Some coals may contain such an amount of sulphur that 
the mushrooming considerably affects the efliciency of 
combustion by leaving passages through which the air 
can pass and by preventing the proper amount of air passing 
through the bulk of the fuel itself. 


The use of an instrument for measuring and automatic- 
ally recording the water discharged from the air pumps 
also tends to economy, knowing the quantity used in the 
main engines, and also the quantity fed into the boilers, 
one is able to appreciate the losses due to radiation, in- 
sufficient auxiliary plant, and so forth, which is many 
times in excess ot that amount Engineers often base on, 
there is no doubt that money spent in keeping lagging, 


brickwork setting, and similar items, in first class condition 
is very soon repaid. The more general adoption of coal 
and ash handling facilities has also materially conduced 
to the reduction of costs in the boiler house. 


First came the controversy, especiallv in Lancashire 
and Yorkshire, as to the use of prime movers of slow 
speed horizontal or vertical steam engine as against the 
high speed enclosed or semi-enclosed type. 

Who does not remember the arguments used against 
the latter type, which would knock themselves to pieces 
in a day, wear out in a few months, or be on the scrap 
heap under a vear. 

A large number of stations adopting the high tension 
alternating current system also adopted the slow speed 
engine, with rope drive; while generally the low tension 
continuous current station adopted the high speed engine, 
direct coupled to the generator, the reason for this was 
no doubt that in those days it was somewhat difficult to 
run alternators in parallel while continuous current sets 
could easily be so run, and perhaps especially in the north 
the affection. of the local mill-owner for an engine which 
he knew something about, and which with pride he could 
admire turning round, as against an engine which, while 
it certainlv turned round, nobody could see or explain 
to his satisfaction what went on inside. 


With the extension of demand came the need of larger 
units, 100 kw. being looked upon as quite a large machine 
in the early days. Horizontal slow speed sets took up 
much valuable room, hence the high speed vertical type 
came more and more into prominence, as well as an added 
demand for the slow speed vertical tvpe. 


However, in 1884, the Hon. C. A. Parsons brought 
out his first steam turbine, which machine can now be 
seen in South Kensington Museum, and by 1888 an aggregate 
of 4,000 h.p., of turbines was at work up to 120 h.p., 
though none of them condensing. One of the earliest 
installations of steam turbines was that in the Man- 
chester-square station of the Metropolitan Electric Supply 
Co., of London, about the year 1894, these turbines were 
run non-condensing. Since that time the size of turbine 
has graduallv increased, until units of 5,000 kw. are quite 
common, while steam consumption has been graduallv 
reduced, until the steam turbine seems likely to outrival 
all forms of prime mover for central station work where 
large units are required, and adequate condensing water 
is obtainable, while even in small stations the recent 
advent of the exhaust turbine, used in conjunction with 
the existing plant, may tend to bring down working costs 
and so promote efficiency. 

The gas and oil engine may, however, prove great 
rivals in the field, until that which all are seeking arrives, 
the gas turbine. | 

It is interesting to note that two Parsons’ turbines, 
supplied to the works with which I am connected, ten 
veart ago, when tested gave 28:9 lbs. of steam per kilowatt. 
at full load, while a modern machine would take about 
25 lbs. per kilowatt under similar conditions. While a 
large turbine of 6,000 kilowatts capacity may even come 
down to about 14-5 lbs. of steam per kilowatt under good 
conditions. 

Litlle advance has been made in the efficiency of the 
generating plant, and indeed there was little to expect 
with an existing efficiency of some 90 to 93%, large units 
have of course been constructed, and the form of generator 
modified to keep in touch with its prime mover. 

Progress in the method of construction and improved 
quality of material have of course added to the efficiency 
of modern machines. In high speed machines the use 
of stalloy iron may increase the efficiency by 1 to 2%, 
the use of ball bearings is also another improvement 
especially for increasing the efficiency of light loads. The 
use of interpoles on direct current machines 18 beneficial 
from the efficiency point of view, the losses in the commu- 
tator can be much reduced by the use of interpoles, though 
the losses in the interpoles themselves have to be remem- 
bered, and as the air gap can be much smaller than in 
machines without interpoles, hence smaller field losses. 

In transformer construction the use of stalloy iron has 
reduced the no load losses by 40 to 50% without increasing 
the prime cost of the apparatus. | | 

Vast improvements have been made in switchgear the 


work being now more substantial necessari owing to 
the use of heavy currents and higher voltages. 

Considerable economies have been effected both by the 
use of simple devices and arrangements for the meeting 
of given service conditions, and elso by the simplification 
of constructional details in individual pieces of apparatus. 

The cost of oil switches and circuit breakers for most 
services has decreased without the loss of efficiency. An 
instance might be mentioned of the modern traction 
feeder circuit breaker, consisting of only a copper brush 
carrying an auxiliary metal and carbon contract, and 
pressed home on to two plain copper blocks by means 
of a simple toggle joint and handle. Compare this with 
the old arrangement of magnetic blow out breaker, or an 
early design of carbon circuit breaker for the same service. 

Another instance for the protection of a high tension 
feeder circuit, where direct acting trip coils excited off the 
instrument current transformers and given protection 
against overloads, with a time characteristic and dis- 
crimination against faults to earth, without the use 
of relays, dashpots, clockwork, auxiliary supply circuits 
and batteries, auxiliary trip coils to work with same, 
together with current transformers, which would have 
been supplied for the same service a few years ago. 

Slate is commonly used now where it was once thought 
necessary to use marble with insulating bushes, and the 
recent reduction in the cost of aluminium is bringing this 
material into use in place of copper, now that satisfactory 
methods of working it have been evolved. 

The enlightened application of electrical storage to the 
needs of a power station, whether direct or alternating 
current be generated is proving another fruitful source 
of saving in operating costs. While of course a load which 
can be economically dealt with by a generator should never 
be thrown on storage yet there are in every generating 
station fitful and fluctuating demands that are unremunera- 
tive if supplied direct, in which case storage becomes 
a real boon, and properly proportioned as to capacity, 
may be made to contribute to revenue, so that the capital 
expenditure on the battery equipment, plus interest 
upkeep, etc., are entirely redeemed in the course of a few 
years. 

No great changes in the construction of accumulators 
have to be chronicled, yet present day cells of reputed 
makers are in numerous respects an important advance 
due to careful development and improved metheds of 
mounting. | 

Negative plates of the “ box type,” in which the active 
material is no longer expected to be partly self supporting, 
retain their porosity and capacity much longer than the 
plate form. | 

By thorough screening of plates of opposite polarity 
by porous diaphragms, the tendency to buckling has 
been lessened, and there is no need to prospect for likely 
* shorts" with a battery stick between electrodes, thus 
disturbing the active surface; again, the avoidance of 
internal structures as far as possible (plates being now 
almost universally suspended in tension, instead of resting 
on bottom blocks) taken together with a liberal clearance 
for sediment, puts off by years the need of cleaning out 
operations, and thus tends to increase the useful life of 
cells. Of course, weight should be the determinating 
factor in the purchase of a battery, other things being 
equal, prima facie, the more lead there is in the plates 
to begin with, the greater the life and the residual value 
at the end. 

The revenue earning capacities of a battery on the old 
time method of floating batteries with cell regulators, 
charging batteries for hours and then allowing them to 
stand charged, inactive, waiting to be discharged, is not 
the most profitable way of using storage, and its real 
potentialities can only be brought out by the automatic 
reversible booster. With modern practice, а quick-acting 
sensitive reversible booster controls the battery, and com- 
pels it to contribute its fair share of the work during-the 
entire 24 hours of the day, and thus enables the boilers, 
engines, and generators to be operated throughout at the 
point of highest efficiency. Efficient control, in fact, 1s 
the crux of Storage Battery Engineering, as in this, far 
more than in the battery itself, depends the success or 
otherwise. | 

Another form of remunerative utilisationY of. electric 
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storage I can forsee, in the supply of current for lighting 
purposes and power, in districts served by electric tram- 
ways, but to which mains have not yet been extended. 
Of course, voltage variation at the nearest feeding point 
would cause the supply to be defective, if taken direct 
apart from interruptions, which are bound to occur from 
time to time; but the employment of a battery, together 
with a suitable booster and motor generator, would solve 
the problem satisfactorily, a relatively small battery 
sufficient to watch over the local circuit, when the breakers 
come out on traction, and after tramway service hours 
would suffice. There is, I think, much scope for the develop- 
ment of this class of supply, in the interests of undertakings 
owning combined stations. 

Vulcanised rubber was largely used as an insulating 
material in early days, while pot drain pipes and cast iron 
conduits were used for drawing into. Rubber insulation 
has, however, proved unsatisfactorv, and to a large, extent 
vulcanised bitumen and lead-sheathed paper cables have 
taken its place, either drawn into earthenware or iron 
conduits, or laid sclid in pitch or bitumen in wood or iron 
troughs; the question of Joint boxes and disconnecting pillars 
has also received consideration. Also the type of cable has 
to a large extent been changed, triple concentric and three- 
core taking the place of three singles, so diminishing 
the cost of the necessary protection, and minimising the 
chance of electrolysis. The fear of electrclytic action in 
connection with lead covered cables has died out, as is 
evident by their almost universal use. 

Another consideration has been the very greatly 
diminished cost of service connections, though there is 
no ue room for great improvements in this direction 
still. 

Meters will now start on a smaller current, are accurate 
on much smaller loads and give a straight curve up to full 
load and also with considerable overload ; starting current 
is indeed of great importance with the introduction of the 
new metallic filament lamps. 

The introduction of this lamp has been the most remark- 
able event of late years, when 1t is considered that at least 
three times thé light can be obtained with the same energy, 
its advent has been and will be severely felt by supply 
authorities, and although in time losses will be made gocd, 
yet it has to be remembered that additional capital will 
have to be laid down in the shape of service connections 
to obtain the same revenue, so that it 1s imperative that 
energy in another form, as fcr heating and cooking, will 
have to be used, 1f we are to maintain our revenue from 
the private consumer. 

In 1898 only some 40 electric tramways were in exis- 
tence, with a capital of approximately £24,000,000, while 
from the latest returns there are at present 305 under- 
takings in the United Kingdom, with a capital of 
£68,199,918, the gross receipts being £12,439,625, while 
the total number of passengers carried per annum amount 
to the large total of 2,625,532,895. 

It is greatly to be regretted that such a headlong rush 
was made in the construction of electric tramways, as they 
have, in the case of smaller undertakings, proved to a large 
extent a failure from a financial point of view. This is 
no doubt due to the fact that the fares charged have been 
fixed far too low, that is, if the undertakings are to pay 
their way and not be a burden on the ratepayers, and that 
the enormous cost of upkeep was not thoroughly under- 
stood, more especially in the case of the track. It has also 
to be remembered that conditions of labour have been 
vastly improved, and the rates of pay raised and wages 
increased, so that there can be no doubt that in the case 
of a large number of the smaller undertakings the fares 
charged are inadequate. 

The principal improvements which have taken place in 
tramway apparatus during the last few years refer to 
mechanical detail and workmanship, and have resulted 
in increased reliability, freedom from breakdown, and 
improved facilities for inspection and repair. Motors, 
instead of having cast iron fields, have the fields now of 
steel; workmanship has been greatly improved, and motor 
parts are now made interchangeable. 

Grease lubrication was originally used entirely, and is 
still used to a certain extent, but the tendency is towards 
oil lubrication entirely, and excellent results are now 
being obtained. 
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Other improvements have been made, such as rigidly 
fixing the brush holders, better hanging of the motors, 
while the housings for the armature bearings are now 
fixed to the top half of the motor, thus permitting the lower 
half to be dropped, the armature remaining suspended 
in the upper half. 


The general tendency has been to protect the armature 
winding at the ends to a greater and greater extent, thus 
ventilation of the rear and back end of the motor has been 
largely done away with, as it was found that the disad- 
vantages resulting from the very slight increase of tempera- 
ture, was much more than counterbalanced by the fact 
that the winding was kept free from dirt. 


The use of laminated poles in place of cast iron poles 
has enabled the pole spacing to be made more accurately, 
with consequent improvement of commutation, and with 
motors of large size, commutating poles are now coming 
into extensive use: but with smaller motors, where the 
commutating conditions are naturally good, and where 
there is little trouble from flash overs, it is questionable 
whether the addition of commutating poles, with their 
extra cost and complication, is warranted. Insulation, 
where possible, is treated before placing into position, 
and complete armatures are further impregnated in vacuum. 
With controllers, the introduction of mica in the construc- 
tion of the drums to replace sulphur compositions is an 
advance, as is also the method of providing fingers with 
renewable tips, cutting down the cost in this direction 
very considerably, the number of moving parts in the 
interlocking mechanism between the main reverse and 
brake valves has been considerably reduced, thus making 
the controller simpler and more reliable in its action. 
Magnetic blow-outs have also been considerably improved, 
and an interlocking device has been devised, making it 
impossible to supply power to the motors from the driving 
end of the car, with the controller on the rear end not being 
in ifs correct off position. Thus the up-to-date controller 
consists of а small number of complete standardised 
sections, so assisting greatly in its prompt repair, with 
lessened cost of upkeep. ° 

Power resistances are now almost invariably made of 
cast grids, which are cheap, reliable, and easily renewable 
and adjustable to suit the requirements of traflic, gradients, 
etc.; these also replace the earlier form of spiral resist- 
ances of steel, or German silver strips wound in cells. 


Resistances are now often placed on the platforms of 
the cars instead of underneath, and are thus free from 
snow, wet, and other weather troubles. 


A very important improvement has been made in the 
method of car wiring with multicore cables. In the earlier 
cars, the wiring was usually carried out in a verv lax manner, 
resulting in no end of trouble in a very short time. 


In conclusion, I do not intend to speculate on the future. 
There will still be trouble to face and worlds to conquer 
ten vears hence, and we shall still have to put in our best 
energies to the work in hand. 


ELECTRICAL APPLIANCES FOR MOTOR CARS. 


At the Motor Exhibition at Olympia, which opens on November 
12, the section devoted to accessories should prove а most 
attractive feature, judging from the high quality, novelty, 
and variety of the exhibits. The whole of the large gallery 
(with the exception of one side where the tyre section will be 
staged) will be filled with exhibits of electrical appliances for 
motor cars, speed indicators, ete. 

Of the numerous accessories in connection with motor cars, 
perhaps the most important is the electric ignition. Every type 
will be found not only on the various machines exhibited in 
the main hall, but also on the makers’ stands exhibited 
in the gallery. The Simms Magneto Co. (British) will display 
working models of their latest and most improved types of 
magnetos both high and low tension suitable for motor cars, 
marine and aerial engines. The Electric Ingition Co. will exhibit 
improvements in coils, contact breakers, sparking plugs, switches, 
distributors, and accumulators, their chief novelty being the 
new Hall E. I. C. dual ignition system. Peto & Radford have 
an entirely new system of electric lighting for motor cars, by 
means of which the various side lamps, head-lamps, ete., can 
be immediately removed for cleaning, and many of the mechanical 
faults peculiar to motor car wiring are removed. The well- 
known Oleo sparking plugs, terminals, igniters, and tappet 
plates, and the R.I.P. soldering outfit will be exhibited by 


Ripault & Co. C. A. Vandervell & Co. will show the now famous 
C. A.V. system of electric lighting by variable speed dynamo, 
and its demonstration in a thoroughly practical manner, for the 
first time in any exhibition, should interest every car owner. 
This firm will also exhibit a full range of electrical accessories. 
The well-known E.K. motor ignition cables in great variety 
will be on the stand of E. Kalker & Co., of Coventry. Thomson 
Bennett, Ltd., will display their self-contained magneto with 
patent gear attachment between the drive and the magneto. 
By means of this, the armature can be moved for retard and 
advance, keeping the maximum position at all points. It is 
adapted for starting on the switch without an accumulator. 
The Lodge Patent system of ignition, the invention of Sir 
Oliver Lodge, will be on stand 234. An interesting novelty on 
this stand will be the special Lodge ingitor for aeroplanes. 
The Bosch Magneto Co. will havea novelty in a magneto capable 
of giving sparks at the rate of 12,000 a minute. "They are also 
showing specially light British-made magnetos for all.British 
aeroplanes. H. M. Hobson will display Hobson Pognon plugs 
of all types. They are also exhibiting Jenatzy tyres, Jenatzy 
twin wheels and attachable rims. The High Tension Co., besides 
an exhibit of magnetos and accumulators, will show the Mira 
electric horn, which is put forward as the most powerful motor 
horn in the world. It is worked by a small motor which rotates 
a fly wheel, having on its circumference two small steel strikers, 
which tap against a steel diaphragm at the end of the horn bell. 
А powerful penetrating note is produced, carrying at least 
half-a-mile. The current consumed is small, and the apparatus 
will work at either 4, 6, or 8 volts. Lithanode accumulators 
will be shown by Longstreth's, Ltd., on stand 178, and Messrs. 
Fuller & Sons will have working models of their dual ignition 
with switch starter. United Motor Industries will have their 
usual comprehensive display of electrical and other appliances 
on stand 162, including La Magicienne dvnamo for lighting 
motor cars. A new speed alarm to indicate when a car is ex- 
ceeding the speed limit, together with many other accessories, 
will be shown by G. Davenport & Co., on stand 186. 

A great variety of speed indicators will be exhibited, amongst 
them those manufactured by the Stewart & Clark Manufacturing 
Co., N. Smith & Sons, Ltd.. and the Cowey Engineering Co., 
Ltd. Mestre & Blatge will also have a large assortment of these 
useful articles. 

Accessories too numerous to classify will be found in profu: 
sion in the gallery. Mr. Edward J. Hardy will show a new type 
Longuemare carburetter and electric lamps; and the Electne 
& Ordnance Accessories Co., coned roller bearings and Warner s 
speedometer. 

The Electric Vehicle Co., Ltd., will exhibit at stan d 101 an 
electric touring car. with weatherproof Victoria body, to seat 
two persons in front. and collapsible dickey seat at back, fitted 
with 195 ampere hours capacity battery of 40 cells and capable 
of a speed up to 30 miles an hour, and of covering 80 to 100 
miles on one charge. They will also show a Park Victorictte, 
with driver's seat, 105 ampere hours capacity battery, 40 miles 
on one charge ; a Victoria runabout, to seat two persons, 105 
ampere hours capacity battery, 40 to 50 miles on one charge ; 
and an electric runabout, with enclosed cab body, 105 ain pere 
hours capacity batterv. 40 to 50 miles on one charge. 


ELECTRICAL CONTRACTOR'S FAILURE. 


At the Coventry Bankruptcy Court, Herbert John Burdett, 
electrical engineer and contractor, late of Regent-street, Rugby, 
and Earl-street, Coventry, attended for his examination. Debtor 
stated that he began business on his own account in the early 
part of 1902 at Rugby. He had about £150 capital to start 
with ; this was money he had saved. About six months previous 
to filing his petition, by estimating the stock at the purchase 
price, he considered he was quite solvent. At that time his stock 
came out at about £400. Asked how he explained his deficiency 
of £815, debtor said he estimated his stock, bought at £400, 
would be worth at break-up price, £120. He had had very severe 
competition, and undoubtedly on a number of his contracts 
lately he had had hard work to make ends meet. He had been 
pressed a great deal before he filed his petition, and about fifteen 
summonses had been served on him. He had had a certain 
number of loans for the purposes of the business. He borrowed 
from Mr. Blakemore £400. This was at the time the business 
was growing and he moved into Regent-street. That money 
was banked and put in the business. He did not file his petition 
when he first knew he was insolvent because he had hopes of 
pulling the business round, and with that object in view he cut 
down his expenses. He attributed his failure to bad trade, 
competition, and illness. 

Replying to Mr. Albert Cripwell. of Birmingham (trustee), 
debtor said he had not taken contracts under cost price, but at 
a very small margin of profit, competition having recently 
become very keen, both in Coventry and Rugby. He filed his 
petition a few days—not more than a week—after he had been 
advised to do so. 

The examination was adjourned for debtor to file a cash 
account. 
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ELECTRICAL PROGRESS AT HOME & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 
NEWCASTLE. 


Indications as regards the prospect of increased electrical 
work in this area are distinctly encouraging at the present 
time, as reports on all hands seem to show that enquiries are 
being more freely circulated, and in many cases work has been 
actually placed on order. For example, the Hartlepool Paper 
and Pulp Works have decided to go in for the electritication 
of their premises by means of a self-contained system of elec- 
tricity Supply. Orders are being placed for an electric generator 
and prime mover, and the system is to include, not only a 
considerable number of motors and the necessary switchgear 
and wiring, but also the lighting of the premises. A rubber 
manufacturing firm is to locate itself at. Blyth, in Northumber- 
land, and there is a prospect of a considerable amount of 
electrical installation. work in connection with this scheme. 
The electrical equipment of the Skinniggrove Iron Works is 
now approaching completion, this having involved some very 
large motors, of which details are not at present available ; 
while a rumour, which has from time to time been current, 
has been revived to the effect that the North-Eastern Railway 
Co. is contemplating the electrification of the southern portion 
of their local service, which runs from their Neweastle Central 
Station to South Shields. If this information is correct, there 
should be considerable activity on Tyneside among electrical 
engineers and contractors, 


County of Durham Education. 


An interesting equipment which has just been completed by 
Messrs. Thos. G. Usher & Co., electrical engineers, of Newcastle- 
upon-Tyne, is the electrical work in connection with the large 
new Council School, which has just been opened at Blaydon. 
The architect, Mr. L. Morson, sub-let the electric lighting work 
separately to Messrs. Usher & Co., and the current is supplied 
from the mains of the County of Durham Electrical Power 
Distribution Co., Ltd. A peculiar feature of the system is that 
the lighting is carried out on the low-tension three-phase system, 
one phase being carried to each of the three schools. There 
are 58 lamps installed in the infants’ department, 57 in the 
boys and 37 in the girls’ section. The class rooms, central hall, 
and outside lighting are fitted with 50 candle-power metal 
filament lamps, while the corridors, stores and heating chambers 
are lighted by means of the older type earbon filament lamps. 
The wiring is mostly run on the surface in casing, while, in a 
few places, it has been found necessary to use close joint steel 
tubing above the ceilings. In each class room there are two 
lamps fixed, while the central hall is lighted by means of six. 
The whole installation provides an interesting. example of 
electrical lighting work adapted to the requirements of the 
Durham County Council Education Committee. 


Mining Electrical Engineers. 


A general meeting of the Institution of Mining Electrical 
Engineers, local section, was held at the Armstrong College 
in order to hear a report of progress and to elect two new members 
of the local committee. This was rendered necessary by the 
removal of two of the original committeemen to South Africa 
and Derby. In the absence of Mr. J. Kirkup, President of the 
local section, Dr. Thornton, of Armstrong College, took the 
chair. Mr. McKie, of Ashington Colliery, and Mr. W. €. Moun- 
tain, of Messrs. Ernest Scott & Mountain, Ltd. were unanimously 
elected to the vacant positions. The remainder of the time 
was occupied by discussing communications from Mr. Maurice, 
the President of the Institution, regarding propaganda work 
in connection with this enterprise. The chief point upon which 
stress was laid was that an effort should be made to obtain 
the support and membership of colliery engineers and managers, 
together with deputies and mining students. Н was also deter- 
mined, with reference to the Home Office enquiry regarding 
mines regulations, to endeavour to obtain a mass of informa- 
tion from those who were actually in touch with the working 
conditions in mines. The question of the location of the inaugural 
meeting was discussed. The sense of the meeting was unani- 
mously in favour of its being held at Newcastle. In reference 
to the Home Office enquiry, Mr. W. C. Mountain had some 
interesting suggestions to make as to the lines upon which 
information should be collated, and the draft articles. and 
constitution of the Institution were taken as read and approved. 

Electricity in Mines. 

While upon the subject of the Home Office enquiry, consider- 
able satisfaction has been aroused by the fact that of the three 
gentlemen who have been appointed to the Departmental Com- 
mittee to enquire into the work of the existing special rules, 
and to consider what, if any, amendments are required, two 
are, or have been, local gentlemen. Mr. Charles H. Merz is, of 
course, well-known as the consulting engineer of the Neweastle- 
upon-Tyne Electric Supply Co., Ltd., and its affiliated com- 
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. were signs of progress in all departments. 


panies, the County of Durham Electrical Power Supply Co., 
Ltd., the County of Durham Electrical Power Distribution Co., 
Ltd., and the waste heat enterprise. He is also in close touch 
with the Cleveland and Durham Electrical Power, Ltd. In 
addition, Mr. Robert Nelson, who is now His Majesty's Inspector 
of Mines, was at one time connected with the consulting firm 
of Messrs. Merz & MeLellan, whose Newcastle offices are in 
Collingwood-street.. Confidence is, therefore, felt in this area 
that whatever suggestions are made as to amendment of the 
rules, they will be due largely to experience derived from mining 
operations in Northumberland and Durham, and will, therefore, 
give the best opportunity for electrical. manufacturers being 
thoroughly equitably treated. | 


MIDLAND NOTES. 
BIRMINGHAM. 


The South Staffordshire, Warwickshire and Worcestershire 
branch of the National Association of Colliery Managers. 
of which Mr. Arthur Hall is President, paid a visit to the 
works of the Electric Construction Co., Ltd., Bushbury. 
Wolverhampton. Over twenty members attended, and were 
conducted round the works by Mr. W. Bulloch, the Manager. 
and Mr. W. R. Furniss (Engineer). The building occupy 6 of 
the 28 acres owned by the company. The works are of an 
elaborate character, and some of the equipment is exceptionally 
large. There is an employing capacity of 1,300 men, although 
at present only about 800 are at work. The largest shop is 
200 ft. by 80 ft., and the 32 ft. boring mill is believed to be the 
largest in the kingdom. ‘These mills were engaged upon heavy 
work, and the planing machine is also of exceptional size. 
Several generators of 750 kw. capacity are in progress, through 
the works. and one of 1,500 kw. is in course of preparation for 
the Sheftield Corporation Tramway. The tirm have a connec- 
tion with the Corporation power station, so that they can 
instantly couple with the town supply, and take whatever 
power may be required. Nearly two hours were spent by the 
colliery managers in passing through the engineering shops and 
foundry, after which they were entertained to tea in the office. 
Mr. D. E. Parry (Vice-President) proposed a vote of thanks on 
behalf of the colliery managers, for the very interesting and 
enjoyable inspection of the premises, as well as for their hospi- 
table reception. They could not fail to be impressed with the 
efficiency of the plant and of the general equipment. There 
At the same time 
they could not help feeling that those strange concoctions of 
wire and metal and tape were almost bags of mystery. No 
doubt the company would be glad to see the result of the visit 
in a succession of orders. Mr. 5. F. Sopwith seconded, and 
said they were very much gratified with what they had seen. 
The vote was acknowledged by Mr. Hall on behalf of the com- 
pany, and by Mr. Bulloch, the Manager, who said the company 
valued their appreciation. As a man of business, he readily 
acquiesced in the reception of potential customers. They did 
their best to turn out good machines. They insisted upon 
thorough efficiency in their staff, and they never hesitated to 
scrap a machine when they found a better. They were con- 
fronted with competition all over the world, and it was a great 
struggle to keep a place like that going with sufficient orders 
to make things run smoothly. But they had succeeded in the 
past, and hoped to continue successful in future. and hold their 
own against all competition. It was commonly said that 
electricity was in its infancy, but their firm had been in exist- 
ence 21 yeara, and there was now no question that electricity 
was now efficient and also the eheapest power. They were 
ready to place their experience at the disposal of anyone who 
thought of adopting a power which had much to do with large 
economical and profitable output. 


Future of Electric Furnace. 

The part played by electricity in metallurgical processes was 
alluded to by Mr. A. H. Hiorns (Head of the Metallurgical 
Department of the Birmingham Municipal Technical School) 
in his address, as retiring President, to the Birmingham Metal- 
lurgical Society. He pointed out that hardly a week passed 
without the introduction of a new form of electric furnace, 
and expressed his belief that, before long, the electric furnace 
would be in common use, not only for making alloys but also 
for smelting ores. He noticed that only that week an electric 
furnace for smelting copper ores had been brought out. Mr. Hiorns 
also referred to the fact that electrically driven. rolling. mills 
are slowly replacing steam power, and will proably be largely 
extended in the near future. The question of dry air blast, 
for which electrical power was largely used, was still on its 
trial. Mr. Hiorns said, but the balance of experimental evidence 
was still in its favour with regard to economy, While there was 
no doubt as to its superiority in producing uniform result» 
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LANCASHIRE NOTES. 
MANCHESTER. 


There has been no marked change in the state of trade here 
during the weck. It is reported that in view of the -brighter 
prospects, an Engineering and Machinery Exhibition on a large 
scale will be held in Manchester next autumn. No doubt the 
electrical side will be well represented. 


Fleetwood Tramway Assessment. 


Judgment was reserved at Preston Quarter Sessions in the 
important appeal against the assessment of that portion of 
their tramway which passes through Fleetwood. brought by 
the Blackpool and Fleetwood Tramroad Co. The Company 
claim that this portion of their system is entitled to the exemp- 
tion given to railways. Counsel for the Fleetwood Urban Council, 
however, contended, quoting authorities in support, that if 
a tramway was so constructed that any ordinary person would 
speak of it as a tramway and not as a railway, it was not entitled 
to exemption, and that if it was decided in this case that the 
Company's line should be exempt, then every other tramway 
would also be entitled to exemption. The Company's counsel 
argued that the whole question for the court was, whether 
in fact, or in law, the system was used as a railway under powers 
of Act of Parliament for public conveyance. 

The Blackpool and Fleetwood Tramroad, which was opened 
to the publie in 1898, runs along the sea coast between the two 
towns, a distance of 9 miles, except in the towns, the light 
railway type of construction is adopted. The generating station 


and principal car sheds are situated along the line, about 2 miles 


out of Blackpool, while there is a second shed and battery house 
near Fleetwood. The run is made in under 25 min., and the cars 
are always crowded in the season. The result of the Company's 
case will be awaited with interest by all other Companies. 


Electric Driving in Cotton Mills. 


There has been a good deal of correspondence in the local 
papers on this Bradford report dealing with electric driving 
for cotton mills, and the enemies of the electric drive are re- 
joicing, for so far no one has seriously taken up the electrical 
side. A good answer to those who are against electric driving 
is that all firms giving it a trial in one or two rooms, adopt it 
all through their mills and for new extensions. I have inter- 
. viewed a spinner who installed the electric drive in a new mill 
some time ago. He was so satisfied with the results that he 
employed it in a second mill as well, making such minor improve- 
ments as he had found desirable. This gentleman, who is a 
mechanical engineer as well as a spinner, was surprised that 
other spinners, knowing the details of their business so well, 
were blind to the advantages of the electrie drive. I learned 
that the cost per h.p. for electricity generated on the spot, 
and for steam driving was about the same ; also the cost «f 
plant in the first instance was similar. His first mill had two 
high speed turbines, but he had found them so satisfactory 
and reliable that if he were redesigning he would instal one large 
unit instead of splitting the load, as experience showed that 
there was no more likelihood of a generator and turbine going 
wrong than there was of an ordinary mill engine—and no one 
would think of installing spares in the latter case. The constant 
working speed produced a finer and more even thread than is 
got by steam driving direct, and this finer yarn gives the firm 
a better position in the market and enables it to secure orders 
in preference to otner spinners. Another point worthy of notice 
was that the starting load on Monday morning in the case of 
the electric drive was only 6:5 to 7% in excess of Saturday 
morning's. In the steam drive there are many cases where 
the Monday morning load is as much as 200 h.p. above normal 
in a total of 1,300 h.p. Ав the electric drive is 50% faster than 
steam, much cheaper and lighter belts are used, and this all 
reduces the losses. His shafts were direct driven from one end 
by motors. It was his opinion that electric driving was the only 
way to modernise old mills, and that for new mills even, it 
possessed distinct advantages. 


* 


AMERICAN NOTES. 
NEW YORK. 


The most famous city in the United States to-day is the City 
of Baltimore. In the parlance of the West, it has reached the 
top notch of progress and development. It has achieved this 
enviable pre-eminence by a series of scientific discoveries which 
deserve world-wide publicity. 1t has discovered, for instance, 
that electric lighting as applied to public thoroughfares is still 
in its infancy. Incandescent electric lamps are still (in Balti- 
more) in a purely experimental stage. "The arc light (in Balti- 
more) is à crude and clementary method of securing inefficient 
illumination. The tungsten lamp (in Baltimore) is a wild dream 
of the future based on unscientific data incapable of practical 
realization. So the net result is that in this electrical era, the 
City of Baltimore has given to the American Street Lighting 
Co. (which is a Baltimore incorporation) a contract for the 
lighting of its streets by means of naphtha lamps. At this 
rate of progress it is anticipated that three years hence Baltimore 
streets may enjoy the advantages of oil-lamps, and may even 
ultimately have recourse to rushlights in horn lanterns. 
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Electric Commercial Vehicles. 


Some very interesting facts are published here in connection 
with the increased demand for electric vehicles for commercial 
purposes. The R. W. Macy Co., of New York city, has had a 
very fortunate experience with electric wagons, and has added 
to its equipment by placing a repeat order for 12 2,000-pound 
capacity delivery wagons In 1907 the New York Sun put in 
an equipment of electric wagons, and during this interval has 
tried out several types of gasoline machines, importing a number 
from abroad. After a thorough trial of each type, an order 
has just been placed for three more electric wagons similar 
to those installed in 1907. The Commonwealth Edison Co., of 
Chicago, has been using a five-ton electric truck for the past 
six years, and has just placed an order for a number of electric 
wagons of a lighter capacity. The Cleveland Electric Illumina- 
ting Co. has placed an order for a three-and-one-half-ton truck, 
with an electric windlass for pulling cable and loading and un- 
loading. All the vehicles referred to are made by the General 
Vehicle Co., of Long Island City. 

International Electrical Standardization. 


Commenting on the paper read on this subject by Mr. Ormond 
Higman, at the meeting of the British Association at Winnipig, 
this week's issue of the Electrical World prints the following 
note: An international glossary of electrical terms is no 
doubt a good thing, but it is of secondary importance to 
standardization. То construct an international glossary ahead 
of an international standardization is to put the cart before 
the horse. What is wanted is a start on standardization, and 
when the international standardization committee meets terms 
that are not clearly equivalent in the different languages it 
must pause to settle the definition of those terms. In this 
way there will be the minimum waste of labour on purely 
philological lines, and the international glossary of words will 
grow pari passu with the international agreement upon things 
and physical actions. Another important duty before the 
commission is the gradual adoption of an international code 
of symbols for electrical engineering quantities in literature, so 
that when engineers discuss such fundamental things as e.m.f., 
current, resistance, power, etc., in equations the letters used 
to designate these various quantities shall be, as far as possible, 
the same." 


Tantalum Lamps. 


The General Electric Co. reports that the sales of tantalum 
lamps are more than double what they were a year ago, and 
the lamp appears to be sharing in the demand for high-efficiency 
lamps created by the introduction of tungsten lamps. The 
tantalum lamp, as at present supplied, is giving excellent life 
service. Contrary to general belief, these lamps will give good 
commercial life on alternating current of 60 cycles or less. Their 
life on this frequency will average well above 600 hours. An 
interesting tantalum lamp order recently received called for 
1.900 lamps for the United States war vessels attending the 
Hudson-Fulton celebration in New York. 


Turbines for Battleships. 


Both the new American ''Dreadnoughts," of 26,000 tons 
displacement, for which contracts were recently awarded, are 
to be equipped with Parsons turbine engines. This decision was 
reached at a conference in Washington, D.C., between Secretary 
Meyer, Commander Cone, Chief of the Bureau of Steam Engin- 
eering, and Rear-Admiral W. L. Capps, Chief of the Bureau 
of Yards and Docks, who has just returned to the United States 
from an extensive tour of European shipyards. The New York 
Shipbuilding Co., which is to construct the Arkansas, was 
notified some time ago that turbines would be installed. Decision 
as to the motive power for the Wyoming, to be constructed 
by the Cramps, was postponed temporarily, but Secretary 
Mever and his associates decided for the Parsons turbine, feeling 
satisfied that this would be more advantageous to the Govern- 
ment that the proposed combination of turbines and recipro- 
cating engines, which had been insistently urged by some naval 
officials. 

As Cousin Jonathan Sees It. 


Writing in the Electrical World on the subject of Central 
Station Commercial Development in Great Britain," Mr. Francis 
H. Davies says: “In the light of recent developments, it 
appears curious that when the subject of publicity and syste- 
matic new-business work was first mooted in England many 
were found to condemn, root and branch, any but the old 
laisser faire policy of depending upon natural growth. Needless to 
say, such belonged mainly to the old school of professional 
engineer, the man who looks upon his calling more as a scientific 
pursuit than as & matter of business. In places, he still stems 
the tide of advancing commercialism, but on all sides there are 
indications of a new regime under which the man who extends 
the business, and by so doing makes it pay, will take the fore- 
most position. For many years past, in a considerable number 
of instances. commercial methods have been employed to 
increase business, but until recently they were anything but 
systematic. The germ, so to speak, has been lying dormant 
awaiting the impulse necessary to call it into life. That impulse 
came chiefly in the shape of a crusade in the technical press 


THE ELECTRICAL ENGINEER, NOVEMBER 3, 


1909. 669 


calling attention to the possibilities of & good commercial 
organization and quoting the Am«rican example, not necessarily 
for slavish imitation, but rather as an indication of what can 
be accomplished under one set of conditions. Several prominent 
English journals have each done yeoman service in the cause, 
and are continuing to further its interests in every possible 
direction. So far as the writer is aware, the earliest really 
systematic effort was that of the Newcastle-upon-Tyne Electric 
Supply Co., the management of which inaugurated an extensive 
new-business and publicity department in 1904. It is in active 
existence now, and is the largest of its kind in the country. 
The two municipal undertakings of West Ham and St. Mary- 
lebone probably afford the next best examples of systematic 
effort in business expansion. Of the 13 companies operating 
in London, the County of London Electric Supply Co. and the 
Charing Cross and City Electric Supply Co. are particularly 
noteworthy as having in active work properly systematized 
new-business organizations on a large scale. Practically all the 
remaining London companies are devoting attention to the work 
in varying degrees of thoroughness, and many of the municipal 
concerns have instituted, or are considering, publicity depart- 
ments. In the provinces, about an equal amount of progress 
may be recorded so far as important towns, such as Birmingham, 
Bradford, Bristol, Ipswich, Leeds and Sheffield, are concerned. 
In Great Britain there is as yet little or no such co-operation 
as exists in America, a fact that is greatly to be regretted. 
There is decidedly room for rome such organization as the Co- 
operative Electrical Development Association, and it is hoped 
in many quarters that the newly-formed Electrical League— 
an association of men interested in electrical matters—may do 
something toward the desired end." 


Power and Light Combine. 

The Electric Bond and Share Co., of New York, with which 
interests of the General Electric Co. are understood to be identi- 
fied, has effected a consolidation of a number of important 
light, heat, power, electric and gas companies of the West. 
The consolidated company is known as the American Power 
and Light Co., and will have a capital stock of $15,000,000, 
of which $5,000,000 will be accumulative 695 preferred from 
October 1, 1909, and $10,000,000 common. "There will be 
issued $2,500,000 of preferred stock and $5,500,000 common. 
'The new company will commence business with a cash working 
capital of at least $500,000. 

Grounding the Secondary. 

At the annual meeting of the Colorado Electric Light, Power 
and Railway Association, a committee was appointed to in- 
vestigate the grounding of secondaries and make a thorough 
trial by actual operation in as many cities as possible. The 
International Association of Municipal Electricians, at a meeting 
in New York, has gone a step further, and adopted a resolution 
urging and demanding “the enactment of proper legislation 
requiring the grounding of all alternating-current secondary 
systems, when by so doing the voltage between the earth and 
any part of the said secondary system will not exceed 250 


volts ; and this body pledges the support and advocacy by its - 


members of all legislative measures to that end.” 
Chicago Electrification. 


Notwithstanding the earlier announcements on the subject, 
electrification was given a knock-out blow by the directors 
and stockholders of the Illinois Central Railroad at the climax 
of the annual meeting in the Park Row station. President 
Harahan, as well as the directors and most of the stockholders, 
expressed themselves as of one mind thut the time is not ripe 
for electrification. For the banishment of smoke, prospects 
were held out that the only practical remedies rested in the 
use of smokeless coal, coke or gasoline. President Harahan, 
in his report, made four points against electrification, as follows : 
First electricity has not been perfected sufficiently to warrant 
the installation of motor power, and that it is not practicable. 
Second—the cost is too great, and the decreasing earnings is 
beyond business reasonableness.  Third—that the elimination 
of the smoke nuisance is the great thing to be accomplished, 
and that it can be done in a more practicable way than by 
means of electrification. Fourth—that it is inadvisable for any 
road to attempt electrification until a comprehensive plan is 
agreed upon to be used by all railroads entering Chicago. 


“Electrification Impracticable.“ 


President Harahan’s adverse report was followed by a resolu- 
tion adopted by the board of directors stating in no uncertain 
terms that electrification is entirely impracticable at this time, 
as shown by a study and investigation of the situation. The 
resolution stated that a complex situation was shown by the 
investigation, and that coke or other smokeless coal could be 
used for the present. We recommend," declared the directors, 
" that electrification be deferred, that the subject be mcre 
fully studied, and a proper line of procedure agreed upon." 
President Harahan, in offering his report, said there was no 
precedent for the use of electricity in transporting freight. He 
followed up this by declaring that in passenger service it was 
used only where tunnels were part of the system, and thereby 
necessitated electricity as a motive power. Great stress was 
laid upon the cost, which, it was declared, far exceeded the 


economy promised. The practicability of electricity had not 
been shown yet, во far as the Chicago situation has been shown, 
said the president in his report. The Chicago terminal involves 
the handling of heavy freight trains, and an interchange of 
freight, so that one line handles the business brought here by 
another line. If the suburban business is the only one, it might 
be said that electrification was justitiable at the present time." 
The report of the president was adopted by the stockholders, 
as was the resolution of the directors urging further delay in 
electrification. "The attitude of the directors and stockholders 
means that the city will have to fight every inch of ground for 
electrification. The report of the president sets forth figures 
to show that in an electrified suburban system the net loss in 
operation would amount to $624,947 a year as compared with 
the steam system. “ Elimination of smoke is a thing to be 
brought about. We are using a superior quality of coal, and 
are experimenting with coke and are building new ovens, and hope 
to get & coke that will enable us to do away with the smoking 
coal.” 


Current Items. 


Japan and China are adopting the Bell Telephone System. 
After a very careful study of all the telephone systems in the 
world, the Japanese and Chinese commissioners finally adopted 
the bell. In adopting the Bell, they announced that they found 
it to be more reliable, efħicient and economical than any other. 

In stating his intention to reserve judgment in the suit for 
$15,217.97 entered by the Attorney-General against the Canadian 
Niagara Power Co., Justice Riddell, sitting at Niagara Falls, 
remarked that the trouble arose through the mis-use of technical 
words. ‘‘‘ Horse-power’ and power are not the same," he 
remarked, ‘“ but they have been used in the same way by one 
of the contending parties. If this were a dispute between two 
private parties," proceeded his lordship, “I would have no 
hesitation in deciding it now, but considering the importance of 
it, I shall reserve judgment." 

A mortgage of $75,000,000 to secure a bond issue of like 
amount was filed here to-day by the New York Telephone Co. 
The money will be used, it is said, for the purpose of continuing 
the campaign of acquiring Bell Telephone Co.'s outside of 
New York State. 

M. J. Ellwood Baird, of Buffalo, has been awarded a contract 
by the Niagara Falls Hydraulic Power and Manufacturing Co. 
for the building of a conduit from the Shoellkopf Power Plant 
on the Shoellkoph Power Canal to the proposed new water 
plant on the Buffalo road east of Echota. "This conduit is to 
be built so that a reserve cable can be installed and be available 
if the power cables of the city of Niagara Falls fail between 
the power station and the proposed new waterworks plant. 

Jieki Kobori, M.E., chief electrical engineer of the Uji River 
Electric Co., with offices at Kioth, Japan, is at Niagara Falls 
making an inspection of the power plants on the American 
and Canadian side. He said that the conditions under which 
this company would develop electric power were very like the 
conditions at the Falls. He came to get ideas to incorporate 
in the building of the Japanese plant. 

The masonry work at the Canadian Niagara Falls plant for 
the housing of the sixth generator is completed, and the 
assembling giant 10,000 h.p. unit is well under way. "There is 
little doubt that early next spring it will be placed in commercial 
service. The present generating capacity of the plant is 50,000 


The Norfolk and Western Railway has put into service two 
telephone circuits for train dispatching ; one between Roanoke, 
Va., and Bluefield, W. Va., 102 miles, the other between Blue- 
field and Williamson, W. Va., 107 miles. There are 16 stations 
on the former circuit and 22 stations on the latter. The Western 
Electric Co.’s telephone equipment and Gill selectors are used 
on both circuits. This equipment extends through the very 
mountainous country, and affords a good test of telephone train 
dispatching under very severe conditions. 

The General Electric Co. and the Westinghouse Electric and 
Manufacturing Co. are now operating at about 80°, of capacity. 
The General Electric can now handle a gross business of 
$85,000,000 a year and the Westinghouse a business of 
$50,000,000. 

Incorporation papers of the Genesee Light and Power Co., 
of New York State, the new corporation formed to take over 
the plant of the Genesee County Electric Light, Power and 
Gas Co., have been filed in the county clerk’s office at Batavia, 
New York. "The capital stock is given as $250,000, of which 
$150,000 is common stock and $100,000 6% preferred stock 
in shares of $100 each. The new company, like the old one, 
will deal in Niagara power. 

Major Walter O` Meara (late Royal Engineers), chief engineer 
of the British Post Office Department, in company with Mr. 
J. F. Preston, of the same department, has been in Chicago 
studying American telephone and telegraph business. Major 
O'Meara has been interviewing Mr. Bernard Sunny, president 
of the Chicago Telephone Co., Postmaster Campbell, and a 
number of leading officials interested in the telephone and 
telegraph business in Chicago. His itinerary takes him to Grand 
Rapids, Omaha, St. Louis and back to Chicago, then again to 
New York. 


BUSINESS NOTES AND 


LIGHTING AND GENERAL—Home. 


Aston.—The Corporation Electricity Committee's report 
shows that during September the sale of current for lighting, 
power, and traction amounted to 482,692 units, compared with 
301,036 units in the corresponding month last year. The Pablie 
Works Committee's report indicates that the tramway receipts 
for the four weeks ending October 8 were £2,827 18s. 9d. as 
compared with £2,766 19s, 6d. for the corresponding period last 
year. 


Bakns_ey.— At the Town Council meeting, Alderman Wray, 
on behalf of the Lighting Committee, mentioned that they 
were now spending £3.500 per vear on street lighting. They 
could not go on spending money in that way, or they would 
have the rates up to 9s. in the £. The cost of incandescent lamps 
with the mantles. ete., had been found to be prohibitive, and 
they considered the best way was to go on extending the electric 
mains. 

CLEETHORPES.— A Local Government Board inquiry was held 
into the application of the Urban Council for sanction to borrow 
£4,000 for electrical extensions. Mr. E. B. Chapman, representing 
the Council, stated that by arrangement with the Grimsby 
and District Tramways Co. a power station was erected for 
public supply, and the Council had power to acquire that in- 
stallation in 1910 at a price of £17,000, or at a later date, 1912, 
at that figure, less depreciation. At present the Council, through 
the Tramways Co., were supplying current for lighting at a 
net profit to themselves of £120 per annum, and by the present 
scheme it was proposed to lay mains in the busiest. part of the 
area, where a canvas had already yielded promises from 54 
business houses and 27 private houses to become consumers of 
current. 


FnopiNGHAM.—The Urban Council decided to apply for a 
provisional order for electric lighting purposes. 


GrLoucEsTER.—The General Manager and Engineer (Mr. L. 
Johnston, A. M. I. E. E., A. M. Inst. Mech. E.) of the Corporation 
Light Railways, reports that the total revenue for the year ended 
March 31 last amounted to 415.243 7s., and the operating 
expenses £11,393 16s. 3d., showing a gross profit of £3,849 10s. 9d. 
Repayments of loans absorbed £8,958 58. Gd. The passengers 
carried numbered 3,347,447. The amount paid to the Electricity 
Department for power, lighting. ete., was £2,567 58. 104. 


GRiMsBY.— The Chairman of the Lighting Committee and 
the Electrical Engineer. were asked to attend a conference 
in London on the question of Corporations hiring out motors 
as a means of raising revenue. 


HaMMERsMITH.— The Guardians appointed a special com- 
mittee to report on the question of electrie supply to the several 
establishments of the Board, and with power to engage expert 
advice if they considered. this course desirable. 


HamMMERSMITH. —l'he London County Council Finance Com- 
mittee recommended that the borrowing by the Hammersmith 
Metropolitan Borough Council of £10,000 for electric lighting 
purposes be sanctioned, the amount to be repaid by equal 
yearly, half-ycarlv, or quarterly instalments of principal, or of 
principal and interest. combined, as to £69 for sub-station 
buildings, and £5,406 for mains by equal payments within 30 
vears, as to £2,183 for transformers and switch gear by equal 
payments within 20 years, as to £1,593 for house services by 
equal payments within 12 years, and as to £749 for meters hy 
equal payments within 10 years, in each case from the date of 
the borrowing. 


HAN LEV. Ihe Corporation Electricity Committee reported 
that in August 99.480 units were sold. against 94.496 in August, 
1908. The total generated were respectively 122,325 and 116,435 
units, and the maximum loads 815 and 856 kw. The coal con- 
sumption per unit was 10:10 lb. against 9:90 lbs. а year 
ago, and the works cost 1:013d.. compared with the 1:119d. 
per unit sold. The Electrical Engineer reported that in 
the month of September, 1909, there had been connected 
six new lighting consumers, taking 74 lamps, that ex- 
tensions had been. made on the premises of six consumers, 
equivalent to 92 Jamps; and that one new motor consumer 
and extension of power consumers had been coupled to the 
mains, together equivalent to 88 lamps. Alderman Coates 
said they had instructed their Engineer to lay further mains 
for the purpose of more effectively lighting the Birches Head 
district. He added that they were steadily improving the 
works for the supply of electricity in the borough. 

HvLL.—4At a meeting of the Chamber of Trades, the Secretary 
acknowledged a letter from the Town Clerk stating that the 
resolution passed by the Chamber with respect to the question 
of discount for the users of electric light, and of placing it on an 
equality with the discount allowed the users of power, had been 
referred to the Electric Light Sub-Committee to take into con- 
sideration in connection with the estimate for the coming year. 
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NEWS. 


KiNasTON-0N-THAMEs. — The Electrical Engineer (Mr. 
Edgcome) reports that the accounts of the municipal electricity 
undertaking show a deficit on the year’s working of £1,251, 
compared with £884 last усаг. He states that there was an increase 
of 82 consumers and 5,734 lamps, etc. of 8 c.p., which was the 
largest increase in any one year since the beginning of the under- 
taking. For the fifteen vears the concern has been carried on 
by the Council the net loss to the town has been £12,378. 


LaMBETH.—The London County Council Highways Com- 
mittee decided that no action be taken with regard to the sup- 
ply of electrical energy by the South London Electric Supply 
Corporation, Ltd., to certain consumers outside its area: and 
that the Board of Trade be informed accordingly. The Board 
had advised the County Council that certain consumers outside 
the area of the Order had been supplied with energy, the sup- 
plies having been given under agreements with the authority 
owning the adjoining undertaking. The agreements, however. 
had not been confirmed by the Board. In the circumstances 
e Board were advised that the Order might be revoked by 
them. 


Гохрох. —А loan of £4,110, repayable on the annuity system: 
has been granted by the London County Council to the Shore- 
ditch Borough Council for electric lighting purposes, and one of 
£12,000 to the Stepney Borough Council, in connection with 
Blyth's Wharf generating station. 


NEkwcCASTLE (Ireland).-—The Council had under consideration 
letters from a number of electrical engineers quoting their fees 
for a report on an efficient and economical scheme of electric 
light for the town : also a reply from Mr. M'Cartan, the Council's 
solicitor, giving his opinion on the proposals of a Lewisham 
firm to instal electric light in the urban district, wherein it 
was pointed out that owing to the proposers having failed to 
give the necessary notice prior to July last their application 
for a Provisional Order was belated for the present year. The 
Council decided to inform the Lewisham firm accordingly, 
and directed the Clerk to communicate with such Irish towns 
as are electrically lighted in order to ascertain the inital cost, 
cost to consumers, and other particulars, with the view of ascer- 
taining as to the feasibility of the Council themselves under- 
taking the work. 


Nxwrokr (South Wales).—The increase of electricity supplied 
by the Corporation undertaking during the vast year was equal 
to 11.598 eight-candle power. and this is the largest increase 
Which has yet been recorded. In consequence of the electric 
power to meet the demands becoming insufficient, the Electricity 
and ‘Tramways Committee propose to provide a new trans- 
former in one of the cellars of the Corporation Provision Market, 
and this, with the existing transformers, will contribute to meet 
the requirements of the increasing number of customers. At 
a meeting of the Committee, the question of the proposed 
trailers for some of the tramcars was again discussed. The 
connection of trailers with the cars would mean doubling the 
accommodation for passengers. A communication was read 
from the Board of Trade stating that they could not at present 
give their consent to trailers, but they would be willing to give 
the matter further consideration if it was desired. The Com- 
mittee decided to recommend that additional information should 
be forwarded to the Board of Trade. 


КоснрАгЕ. -The negotiations between the Rochdale Cor- 
poration and the Littleborough District Council for the supply 
of electricity to a portion of the district are nearing the final 
stage. At a meeting of the Tramways Committee of the District 
Council the draft revised agreement with the Corporation 
for the supply of electricity in bulk was considered. It was re- 
solved to leave the further consideration of the agreement 
with the suggestions made to the chairman (Councillor Ormerod), 
Councillor Hallett, and the clerk with, if necessary, Mr. Haw- 
tavne, the Council's consulting engineer. Messrs. Hawtayne 
and Zeden were authorised to prepare the necessary plans. 
sections, and estimates for taking a supply of electricity in bulk 
from the Rochdale Corporation sub-station in Butterworth- 
street, Featherstall, for the purpose of making application to 
the Local Government Board for borrowing powers. 


ST. ÁNNES-ON-SEA.— The Electrical Exhibition promoted 
by the Urban Council has been largely patronised. Among the 
novelties shown may be mentioned an electric lamp which can 
be regulated at will by the simple process of turning a knob. 
Electric heaters and. cookers have attracted considerable atten- 
tion in the domestic department, and demonstrations and 
lectures on cookery and electricity appealed to hundreds of 
visitors. 

St. HELENs.—Electricity has been introduced for street 
lighting in the lower part of St. Helens’ Ward. 

"rEPNEY.--ÀL the opening of the Borough Council's new 
generating station at Blyth's Wharf, described in our last issue. 
the Mayor (the Hon. Harry Lawson) said they were able to 
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work under conditions permitting them to save 22", of their 
coal bill. and the capital charges, which formed such a large 
part of the cost of production, had been reduced to à minimum. 
The station was supplying current practically within one year 
of starting work on the site. Stepney had the | west average 
charge to consumers in London. From 1901 the price had 
fallen from 2:37d. to 162d. per unit, and that compared with 
a charge in 190] over all other London undertakings of 4°35d., 
and now of 2:674. If 2:67d. had been the average charge in 
Stepney last vear they would have had a net surplus of £34,000 
instead of £1,800. The average price for the whole of the country 
was 22d. They were giving the ratepayers and the emplovers 
of East London facilities for the use of electric power which 
must do a great deal to revivify the industries in that great 
quarter of the Metropolis. ‘The people owed a great. deal to 
Councillor Gordon. (Chairman of the Electricity Committee), 
who had not spared himself in their service. The Mayor also 
complimented the borough on possessing such capable officials 
as the Town Clerk, the Electrical Engineer, and Borough 
Engineer. X 


SUNDERLAND.— At a meeting of the Corporation Electricity 
Committee it was stated that the half-yearly report was of a 
more satisfactory nature than that of last vear. The outlook 
was regarded as more hopeful all round. 


Woo.twicyu.—The Metropolitan Borough Council having asked 
the London County Council for sanction to the borrowing and 
for the advance of £2,199 for electric lighting purposes, the 
Finance Committee recommend that the application be granted, 
the amount to be, as to £809 for coal handling plant and £557 
for mechanical stokers by equal payments within 20 years, and 
as to £743 for mechanical stokers by equal payments within 
10 years. 


WiTHAM.—At the Urban Council meeting the Surveyor 
pointed out that more light would be required in the machinery 
at the Waterworks during the coming winter. He suggested 
that a dynamo might, without great expense, be erected, and 
that the motive power would be supplied from the engine. Mr. 
Hubbard remarked, " Why not have a large. dynamo, and 
supply the whole town with the electric light? Mr. Bawtree 
said they might let the Gas Co. have a little opposition. Capt. 
Abreysaid the outlay for a dynamo would be too much at the 
present time. The Chairman said they could have more lamps! 


YARMOUTH. —The Council received sanction to the borrowing 
of £2,000 for purposes of the electric lighting undertaking, 


XORK.— The Corporation accounts show that the expenditure 
on revenue account from the date the tramways undertaking 
was taken over, under the Light Railways’ Order, by the town 
(February 27, 1909) to March 31 last was £680 [3s. The ex- 
penditure in excess of income was £92 ls. 5d. The income of 
the electricity undertaking totalled £18,119 138. 10d., and the 
working expenditure £9.477 18s. 3d.. and, allowing for interest 
and sinking fund charges, there remained a surplus balance of 
£853 2s. 8d. for transfer to the suspense account. The deficit 
balance on the suspense account now stands at £5,935 4s. 114, 
The deficit balance on the destructor account at the beginning 
of the year was £4,374 7s., and the payments during the year 
for working expenses amounted to £1,035 15. 6d. 


LIGHTING AND GENERAL Overseas. 


SYDNEY (Australia). — The City Electrical Engineer (Мг. 
Forbes Mackay) has prepared a report giving a comparison of 
the cost of electric and gas lighting. He says that put shortly, 
the relative costs of electric light with the new metal filament 
lamps and gas, with the average modern mantle and burner, 
are in Sydney as 38 is to œ} in favour of electric light. In the 
above figures, no account has been taken of the amount of gas 
used in the by-pass. This is sometimes considerable, and if 
taken account of would, of course, improve the relative position 
of the electric light. 


TRACTION —Home. 


"LoNpox.— The London County Council High ways Committee 
passed the proposal for the construction of electric tramways 
from Streatham High- road to Mitcham-road, and in Wimbledon- 
road. The estimated cost of the construction and equipment of 
the lines on the underground conduit system is £69.990 in the 
case of the Streatham High-road scheme and £9,335 for the 
Wimbledon-road route. The expenditure in respect of special 
rails, ete., has already been provided for, and the Committee 
now recommend that sanction be given to the expenditure of 
£41,950 for trackwork, ete., and £2,120 for sub-station plant, 
in addition to £5,700 for trackwork, etc.. on the Wimbledon- 
road scheme. The estimates of the financial results of working 
the Streatham High-road scheme, based on a four-minute ser- 
vice, show an adverse balance for the first few vears, after 
providing for debt charges and renewals, without allowing for 
any proportion of the debt charges in respect of the cost of 
street widenings, which will amount to about £604 in the first 
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year, decreasing by about £; a vear as the debt is paid off. 
On the other hand, no allowance is made for the increase of 
receipts which the Highways Committee consider will result on 
the existing routes, to which it is expeeted that the new line 
will induce additional traffic. The Committee also propose that 
authority be sought in the session of Parliament for construc- 
tion of new tramways from Maida-vale wa Kilburn-priory, 
Alexandra-road, Hilgrove-road, and Adelaide-road to Upper 
Avenue-road, 1:025 miles, on the overhead system, at a cost of 
£30,855 ; and from Canonbury-road cia St. Paul's road to Essex- 
road, 70 mile, on conduit system, £28,820. Also for the recon- 
struction of existing tramways on the conduit system, Highgate- 
road, 1:50 miles £35,030 ;. from City-road ria East-road, New 
North-road, and Canonbury-road to Highbury-corner, 3:35 miles. 
463.3880; from Baring-street eia Southgate-road, Mildmay- park, 
Newington-green, and Green-lanes to Seven Sisters -road, 4:02 
miles, £00,630 ;. diversion line ria а new street. between. New 
North-road and Southgate-road, 38 miles. 47.750; and from 
Essex-road. wa Balls Pond-road, Dalston-lane, and Graham- 
road to Mare-street, 2774 miles, £603,230. Totals, 14:705 miles; 
expenditure, £328,695. They also approved of expenditure on 
capital account, not exceeding £200, in respect of the provision 
of 14 car body trucks required for use at the central car depot, 
the work to be carried out by the employment of direct labour. 


Мости SHIELDS. -The Tramways Committee instructed Mr. 
Harvey, the tramways manager, to report on the question, 
of a reduction in the price of electrice current. 


WooLwicn.—A resolution has been passed by the Highways 
Committee, London County Council, in favour of the reconstruc- 
tion of a further portion of the Woolwich and South-east London 
tramways. The length of the route now proposed to be elec- 
tried (from Rainton-road rd Woolwich-road, Albion-road, 
and George-street to Chapel-street) is about 1} miles, and the 
estimated cost of the reconstruction and equipment of the lines 
is £68,020. Provision for some of the expenditure has already 
been made. The Committee passed estimates involving the 
capital outlay of £40,550. The cars required for the lines will 
ke kept at existing depôts, and the Woolwich sub-station, 
now in course of erection, will be used for supplving part of 
the eleetrie power necessary for working the lines. It is proposed 
to transfer to this sub-station from the Elephant and Castle 
sub-station part of the machinery to be fitted up at the former 
sub-station. It is proposed that the lines should be reconstructed 
on the underground conduit system, having regard to the 
proximity of the Greenwich Observatory. This system obtains 
on the tramways in Woolwich-road, and which the lines now in 
question form part. The estimated cost of the trackwork rails 
and special work amounts to about £16.750 a mile of single 
track, which is below the cost of other lines recently recon- 
structed on the conduit system. By the execution of this work 
the Committee point out that a better traffic terminus will 
be secured for the working of the tramways, while it will be 
possible to maintain the horse car service on the remainder 
of the lines until such time as the whole of the route to Wool- 
wich can be dealt with. The effect will be to shorten materially 
the time occupied in making the journey from Greenwich 
to Woolwich by tramway. 


TRACTION —Overseas. 


AvusTRIA-HUNGARY.— Permission has been granted to the 
Abbazianer Elektrizitüts-und-Kleinbahngesellechaft, Vienna, for 
the extension of the Abbazia-Mattuglie electric railway to 
Lovrana, viá Volosca and Abbazia. 


BRAZII. -A correspondent reports that President Peçanha 
has asked authority from Congress to make the contracts and 
issue the necessary bonds for the electrification of the Central 
of Brazil Railway in and near Rio de Janciro, for the reason 
that the number of passengers carried increased from 13.423.779 
in 1903 to 20,128,387 in 1908, while the means of giving service 
have not been proportionate, resulting in failure to meet unsual 
demands, as on Sundays and holidays. It is understood that 
the preliminary estimates and surveys of the Government 
engineers provide for the third-rail system, and that the work 
without materially interfering with traffic, can be finished 
within two years, at an estimated cost of $2,500,000. 


FnaNcE.— The new clectric line from Chezery to Bellegarde, 
on the Geneva-Lyons route of the P. L. M. Railway Co., will 
shortly be opened. 


Jarax.— The British Commercial Attache at Yokohama 
reports that. aveording to a local newspaper, a company 
i» to be floated, with a capital of 2,000,000 ven (about 
£204,000), to construct and work an electric railway. 
The railway is to run for a distance of some nine 
miles in the suburbs of Tokio, and is to be connected with 
the ‘Tokio Railway at Otsuka. 

SwITZERLAND, -The Federal. Railways directors decided to 
abandon electric traction on the Seebach-Wettington line. 


672 


EDUCATIONAL. 
UNIVERSITY OF LONDON. 


In the University College Calendar for 1909-10, the Electrical 
Engineering Department is described in detail. The depart- 


ment is provided with all the necessary apparatus for teaching 


the subject in the ordinary course work to undergraduate 


students and also with certain special appliances for particular 


departments of advanced and post graduate work, used by 


advanced students. The admirably equipped laboratories are 


open to students every day in the week except Saturday. The 
courses of instruction are arranged to cover ordinary and 
special training for the profession of electrical engineering by 
lecture and laboratory courses, undergraduate lecture and 
„laboratory courses covering the range of study required in pre- 
paration for graduation (B.Sc. in Engineering) in the University, 
and special advanced research and post graduate work. 


PERSONAL. 


Mr. Cuthbert W. Bentley, resident engineer and manager of 


the Alderley Edge and Wilmslow Electric Supply Co., has been 
appointed manager of the Cromer Electricity Works in succes- 
sion to Mr. Hesketh. 


Mr. Charles Henry Gott, M. I. C. E., a member of the old- 
established Bradford firm of Messrs. Charles Gott & Sons, civil 
engineers, electrical engineers, and surveyors, has been appointed 
by the Treasury to the position of valuer in the Estate Duty 
Department. The appointment will involve the departure of 
Mr. Gott from Bradford in order to take up his duties at Somerset 
House. The practice of the firm of Messrs. Charles Gott & Sons 
will be carried on as usual by the remaining partner, Mr. Ralph 
E. Gott. 


Mr. George Mallet, formerly of the Bolton Electricity Works, 
has accepted a position as electrical engineer to the Afghan 
Government at Kabul. 


CATALOGUES AND LISTS. 


The Economic Electric Co., Twickenham, London, have 
issued a new edition of their comprehensive catalogue of electrical 
apparatus. 


The Electrical Trades Supply Co., Ltd., are sending out a new 
catalogue of porcelain and stoneware insulators, iron-work, 
electricians’ tools, etc. 


The British, Irish and Colonial Department of the Maschinen- 
fabrik Oerlikon, Norfolk.street, Strand, are sending out an 
illustrated list of machinery and apparatus, together with a 
pamphlet on five and six-speed three-phase motors. 


From Messrs. J. H. Holmes & Co., Newcastle-on-Tyne, we 
have received copies of price lists of electrical switchgear and 
continuous current “Castle” motors and dynamos manu- 
factured by them. The firm are also issuing an illustrated 
pamphlet containing particulars of some of the plans they have 
supplied for mining work. 


The Lahmeyer Electrical Co., Ltd., are sending out a pamphlet 
describing their turbo-generators, both for alternating and 
continuous current. The firm are the agents in this country for 
the Zoelly steam turbine, as manufactured at Escher Wyss 
& Co.'s Works, Zurich. They are also issuing a list of automatic 
high-tensional switches, suitable for working under the severest 
conditions, such as in fiery mines, atmospheres containing acids, 
and dangerous gases, etc. 


SOME CONTRACTS. 


. Messrs. J. H. Holmes & Co., of Newcastle-on- Tyne, are supply- 
ing the Glasgow Herall with a Holmes-Clatworthy patent duplex 
motor for driving printing machinery. It consists of a small auxili- 
ary motor set in operation by a push-button, and connected by а 
worm gear with a large motor, made from 25 to 100 h.p. When 
the small motor has attained full speed the large motor is running, 
and automatically the claw clutch governing the two is released 
and the small motor ceases. But the latter has by then done 
its work, and has saved 900% of the energy which would be 
necessary to start a single big motor, and has put the big motor 
in work in the most gradual possible manner and without the 
slightest jerk. The controller meets every emergency in the way 
of working the machinery. ` ` 


—————ñ—ñ.ñ 


TENDERS ACCEPTED. 


KEIGHLEY.—The tender of the Tudor Accumulator Co., Ltd., 
for supplying and fixing new calls to the storage battery at the 
Electricity Station was accepted by the Town Council. 
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LONDON. County Council.—The following tenders have been 
dealt with in Committee :— | 


Manufacture, Delivery and Laying of High-tension Cables.— 
Western Electric Co., North Woolwich, E. (accepted), £4,757 5s. ; 
W. T. Henley’s Telegraph Works Co., Ltd., Blomfield-street, 
E.C., £4,818 5s.; British Insulated and Helsby Cables, Ltd., 
Prescot, £4,872 17s. 6d.; Siemens Bros. & Co., Ltd., West- 
minster, S. W., £4,888 6s. 8d. ; Johnson & Phillips, Ltd., Old 
Charlton, £4,937 Is. 2d. ; Callender's Cable and Construction 
Co., Ltd., Victoria-embankment, E.C., £4,957 15s. 10d. ; W.T. 
Glover & Co., Ltd., Manchester, £4,976 7s. Id.; Robert W. 
Blackwell & Co., Ltd., Westminster, S.W., £5,072 13s. 10d.; 
the Yorkshire Cable Co., Ltd., Bradford, £5,437 12s. 6d.; 
and Edward Le Bas & Co., Billiter-street, E.C. (incomplete 
tender), £7,031. 


Manufacture, Delivery and Laying of Low-tension Cables.— 
British Insulated and Helsby Cables, Ltd., Prescot, (accepted) 
£31,999 12s. 2d.; Union Cable Co., Ltd., Islington, N., 
£31,996 12s.; W. T. Henley’s Telegraph Works Co., Ltd., 
Blomfield-street, E.C., £32,402 15s.; Western Electric Co., 
North Woolwich, E., £32,417 15s. ; Callender's Cable and Con- 
struction Co., Ltd., Victoria Embankment, E.C., £32,768 16s. 8d.; 
Johnson & Phillips, Ltd., Old Charlton, £32,990 10s.; W. T. 
Glover & Co., Ltd., Manchester, £33,456 15s. 10d.; Siemens 
Bros. & Co., Ltd., Westminster, S.W., £34,326 15s. 10d. ; 
Robert W. Blackwell & Co., Ltd., Westminster, S.W., 
£34,568 13s. 4d. ; and the Yorkshire Cable Co., Ltd., Bradford, 
£37,710 11s. 


Tramway Feeder Pillars.—British Insulated and Helsby Cables, 
Ltd., Prescot (accepted), £1,116 10s. 3d. ; W. Boydell & Sons, 
Ltd., Leigh, £1,198 68.; J. H. Tucker & Co., Birmingham, 
£1,229 13s.; Johnson & Phillips, Ltd., Old Charlton, £1,239 
8s. 10d.; Edison & Swan United Electric Light Co., Ltd., 
Cheapside, E.C., £1,273 19s. 8d.; Ferranti, Ltd., Hollinwood, 
£1,275 7s.; Robert W. Blackwell & Co., Ltd., Westminster, 
S.W., £1,288 lls. 10d.; British Westinghouse Electric and 
Manufacturing Co., Ltd., Manchester, £1,295 7s.; Universal 
Electrical Manufacturing Co., Ltd., Peckham, S. E., £1,312 138. 6d.; 
Whipp & Bourne, Castleton, £1,321 12s. ; W. Lucy & Co., Ltd., 
Oxford, £1,344 12s. 6d. ; Spagnoletti, Ltd., Goldhawk-road, W., 
£1,356 13s.; Western Electric Co., North Woolwich, E., 
£1,384 13s. ; Siemens Bros. & Co., Ltd., Westminster, S.W., 
£1,395 4s. 4d. ; Estler Bros., Victoria Docks, E., £1,414 4s. ; 
Tetley & Co., Salford, £1,416 5s. ; W. T. Glover & Co., Ltd., 
Manchester, £1,446 17s. 8d.; the Electric Construction Co., 
Ltd., Wolverhampton, £1,471 4s. ; Tramway Supplies, Leeds, 
£1,602 16s. 6d.; Société Anonyme (Jones & Co.), Brussels, 
£1,675 6s. 8d. ; Callender's Cable aod Construction Co., Ltd., 
Victoria-embankment, E.C., £1,698 4s. 4d. ; Alfred Wiseman, 
Ltd., Birmingham, £1,742 16s.; Veritys, Ltd., Covent-garden, 
W.C., £1,962 3s.; and General Electric Co., Ltd, Witton, 
£2,047 9s. 4d. 


Special Work for Reconstruction of the Tramways from Beresford- 
square to Nile-street.—Hadfield’s Steel Foundry Co., Ltd., Shef- 
field (accepted), £502 9s. 11d. 


Special Slot Rails for Reconstruction of Highgate-hill Tramways. 
—Frodingham Iron and Steel Co., Ltd., Middlesbrough 
(accepted), £2,036 7s. 6d. 

Reconstruction of Bridges for London, Deptford, and Greenwich 
Tramways.—Rowlingsons & Co., Quality-court, E.C. (accepted), 
£12,872 13s. 6d. 

Steam, etc., Piping, Valves, Water Tanks, etc., for Greeniich 
Generating Station (Final Portion).—Staveley Coal and Iron 
Co., Ltd., Chesterfield (accepted), £7,344 18s. 5d. ; Edward Le 
Bas & Co., Billiter-street, E.C., £7,642 6s. 5d. ; John Spencer, 
Ltd., Wednesbury, £7,746 8s. 7d. ; Foster Bros., Ltd., Wednes- 
bury, £7,760 бв. 5d. ; Babcock & Wilcox, Ltd., Farringdon- | 
street, E.C., £7,768 4s. 5d. ; the Railway and General Engineer- 
ing Co., Ltd., Nottingham, £7,999 12s. 6d. ; Stewarts & Lloyds, 
Ltd., Glasgow, £8,010 13s. 6d. ; James Oakes & Co., Alfreton, 
£8,151 10s. 9d.; E. Bennett & Son., Ltd, Aldgate, E., 
£8,173 17s. 9d. ; John Wilson & Со, Lime- street, E.C, 
£8,440 2s. 104.; Shelby Manufacturing Co., Peckham, S.E., 
£9,268 Ов. 9d. ; and Westwood & Wrights, Brierley-hill (incom- 
plete tender), £6,872 18s. | 

Choke Coils, etc., for Motor Generators at Sub-stations.—Electric 
Construction Co., Ltd., Wolverhampton (accepted), £1,098 9s.5d. ; 
Johnson & Phillips, Ltd., Charlton, Kent, £1,437 8s. 5d.; 
Spagnoletti, Ltd., Goldhawk Works, W., £1,605 4s. 6d.; Fer- 
ranti, Ltd., Hollinwood, £1,761 10s. 8d. ; (alternative tender), 
£1,768 10s. 8d. ; Dick, Kerr & Co., Ltd., Abchurch-yard, E.C., 
£1,923 3s. 9d. (alternative tender), £1,298 3s. 9d.; British 
Westinghouse Electric & Manufacturing Co., Ltd., Manchester, 
£2,706 4s., (1st alternative tender) £2,511 4s., (2nd alternative 
tender) £1,821 4;. (3rd alternative tender), £1,726 4s. 

Erection of Woolwich Tramways Sub-station. —Kirk & Randall, 
Woolwich (accepted), £4,747, and an additional £33 16s. 11d. 
for teak framing. 

Reconstruction of High jate-hill Tramways. —A. N. Coles, Pad- 
dington (accepted), £16,654 13s. 7d. for tramway work, and 
. 2,446 158. for paving works for street widening. 
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High and Low Tension Switchgear.—The Switchgear Co., Ltd., 


Manchester (accepted), £3,517 4s. 2d. ; Johnson & Phillips, Ltd., 
Charlton, £3,625;  Spagnoletti, 
£3.669 18s.; Ferranti, Ltd., Hollinwood, £4,111 lls. 
Electric Construction Co., Ltd., Wolverhampton, £4,175 12s. ; 
General Electric Co., Ltd., Witton, £4,225 Is. 3d.; British 
Westinghouse Electric and Manufacturing Co., Ltd. Man- 
chester, £4,864 4s. Rd. Estimate of the chief officer of tramways, 
was £3,500. Switchgear Co. permitted to sub let portions of 
work to undermentioned firms (or such other firms as may be 
approved), (1), to Ferranti, Ltd., high tension switches; (2), 
to Everett, Edgeumbe, Ltd., instruments; and (3), to W. T. 
Glover & Co., Ltd., cables. 

Motor Generators. Dick Kerr & Co., who previously supplied 
large number of machines (accepted), £4,206 ; 
Dynamo Motor Co., Ltd. Manchester (not to specification), 


Ltd., Shepherd’s-bush, W., 
3d. ; 


Lancashire : 


£3,457 10s. ; General Electric Co., Ltd., Witton, £3,821 10s. ; , 


Bruce, Peebles & Co., Ltd., Edinburgh (not to specification), 
£3,939; British Electric Plant Co., Ltd., Alloa, £4,231 ; British 
Westinghouse Electric and Manufacturing Co., Ltd., Manchester, 
£4,291 ; Brush Electrical Engineering Co., Ltd., Loughborough, 
£4,997 ; Electric Construction Co., Ltd., Wolverhampton, £5,428. 
Estimate of the chief ofħcer of tramways was £4,750. Dick, 
Kerr & Co. allowed to sub-let the rheostats to E. F. Moy, Ltd., 
and portions of work to other firms. 


PADDINGTON. —A Committee of the London County Council 
has been deliberating on a letter from the Paddington Met ro— 
politan Borough Council, stating that it has for some time had 
under consideration à proposal for transferring the Paddington 
generating station of the Metropolitan Electric Supply Co. from 
Amberley-road to Willesden, and for effecting a reduction in 
the price of electrical current. The Borough Council asked 
whether the County Council is prepared to assist it in this latter 
object, having regard to the fact that by the London Electric 
Supply Act, 1908, the purchasing powers of the company's 
undertaking, hitherto vested in the Borough Council, were 
transferred to the Council. The charge made by the company 
for ordinary house lighting in their central London area is 5d. 
a unit, while in Paddington the charge is 51d., and the charges 
for ordinary trade lighting in the company's central. London 
area are from 4d. to 43d. and in Paddington from 3d. to 5d. 
The Committee report that thev do not consider it desirable to 
take any action in the matter. 
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JUNIOR INSTITUTION OF ENGINEERS. 


At the annual general meeting of the Junior Institution of 
Engineers, held at the Royal United Service Institution, White- 
hall, the Council's report was presented, showing that the 
membership has increased to 1,063, 85 elections and transfer- 
ences having taken place during the past year. The election of 
officers, ete., resulted as follows : Chairman, Mr. Geo. T. Bullock ; 
Vice-Chairmen, Mr. J. Wylie Nisbet, Mr. F. D. G. Napier ; 
Hon. Librarian, Mr. S. V. Cooke; Hon. Auditors, Messrs. H. 
Norman Gray and Henry Cook; Members of Council, Messrs. 
G. D. Harrison, Jas. Oswald, €. H. Smith, and Percy L. Young ; 
Provincial Members of Council, Messrs. C. T. Briggs (Newcastle- 
on-Tyne), Ernest King (Sheftield), R. H. Parsons (Peterborough), 
Eustace W. Porter (Southampton), T. P. Hosegood (Bristol), 
Adam Hunter (Glasgow), W. E. Lilly (Dublin, H. F. Hunt 
(Pembroke). The annual meeting of the Benevolent Fund after- 
wards took place, the statement of accounts showing that the 
amount standing to its credit is £188 19s. 9d. A paper was then 
read by Mr. P. A. Watson, Assoc. M. Inst. C. E., on The Re- 
inforeed Concrete Construction of the new General Post Office 
Buidings, London.” 


CHICAGO ELECTRICAL SHOW. 


The Electrical Trades Exposition Co. announces that the 1910 
Electrical Show will be held in the Coliseum, Chicago, January 
15 to 29 inclusive. This show will be under the same manage- 
ment as the four previous annual successes. 


ART ExuiBrTION.— There is being held now an exhibition. 
of photographs by Mr. Arthur Marshall. A. R. I. B. A., at the new 
premises of the Royal Photographie Society of Great Britain 
35. Russell-square. The exhibition will be open to the public 
till Saturday, December 18. Photographic visitors to the exhi- 
bition may obtain permission to view the newly fitted up premises 
of the Royal Photographie Society on application made to 
the Secretary, Mr. J. McIntosh. | 


GLascow.—It is reported that the North British Locomotive 
Со.. Glasgow, has under construction the first steam turbine 
railway engine. The experiment is regarded with great interest 
in view of the various proposals for clectrifying steam railways. 
The steam turbine locomotive is for express trains on main lines. 


WIRING AND INSTALLING 


Residential, Business and Factory Premises. 


Many failures have been caused by bad workmanship. Have your work carried out by responsible 


firms, whose aim is REPUTATION as well as profit. 


Here are the addresses of a few such firms. 


Any of these firms will furnish estimates, will show samples of lamps, fittings, fans, heating arrangements, etc. 


Aberdeen.— Aberdeen Electrical Engineering Co., 17, Belmont-street. 
Ayr.—Reid and Co., 108, High-street. 
Auld, Wm., and Sons, 70, Sandgate. 

Bedford.— Bacchus, Hy., 36, High-street. 
Belfast.—Stanley Johnston, 7-9, Queen-street. 

Lowden, J., and Co., Ann-street. 

Patterson and (O., 57-59, High-street. 

Aston Bros., Limited, 38, Donegal-street. 

Scott, Hugh J., and Co.. Ravenhill-avenue. 
Birkenhead.— Heaney and Co., 327. Borough-road. 

Stafford and Co., 117, Oxton-road. 
Birmingham.— Ellis and Ward, 75, Edmund’s-street. 
Blackburn.— Thompson, W.. Victoria-street. 

Blackpool— Fylde Electrical Engineering and Plating Co., 50b, 

Abingdon-street. 

Bolton.—Hart, James O., and Co., Limited, Bank-street. 
Townson, Chadwick, and Co., 118, Bark-street. 
Bootie.—Scott, J. 
Bradford. Pullan, C., 52, King’s-arcade. 
Smith and Croft, Providence-street, Westgate. : 
Bush, E., and Co., 26, Sunbridge-road. 
Seaman, J. E.. 1, Tanfield-buildings, Hustlergate. 
Bridlington.— Bailey and Sons, Quay. road. 
Brighton.— Page and Miles. 60, Western-road. 
Smith, J., and Son, 33 and 34, North-road. 
Adams Bros., 11 and 12, Trafalgar-street. 
Bristol.— Parfitt Webber, Denmark-street. 
Edwards and Armstrong, 4, Colston-street. 
Brecknell Munro, and Rogers, Limited, Thrissel-street. 
Burniey.— Thornton and Co., 6, Howe-street. 
Simpson Bros., Hapton, near Burnley. 
Coates, J. F., 18, Hebrew-road. 
Bursiem.— Evans, E. M., and Son, Swan square. 
Bury St. Edmunds.— Pudney, C. C., Guildhall-street. 
Canterbury.— Philpot, E. J.. 34, St. George-street. 
Cardiff. — Price. Friend, and Co., 6 and 7, St. John’s-square. 
Cheltcnham.— Steel, H. E., Limited, High.street. 
Chester.— Brook, Hirst, and Co., Northgate Electrical Works. 
Clapham.—Stegmann and Co., St. John's.hill. 


Coatbridge.— King, Jno., and Co., 8, Dunbeth-road. 
Coichester.—Kuner, J. A., 103, Greenstead-road. 
Joslins Limited, 107, High-strect. 
Colwyn Bay.— Bevan, G., and Co., Conway-road: 
Cork.— Porte, F. C., and Co., 27, Marlborough-street. 
Fielding, C. F., and Co., 57, Grand-parade. 
Coventry.— Burbury and Co., 2, Earl.strect. 
Marson, G. R., 3, Hales-street. 
Cricklewood.— Harrison and Co., 35, Cricklewood-broadway, N.W. 
Dalkeith.—Falconer, W., and Son, Buccleuch-street. 
Darlington.—Cox-Walkers, Limited, Feethams. 
Devonport.— Devonport Brough Electrical Department. 
Dewsbury.— Hirst and Son, Limited, Victoria-road. 
Dublin.—Dockrell, Thos., Sons, and Co., South Great George's-street. 
Davy, Arthur E., Riversdale, Donnybrook. 
Cummins and Sons, 12, Lower Abbey-street. 
Dudley. Whittaker Bros., Limited, 204, Wolverhampton-street. 
Theedham Limited, High-street. 
Dunfermline.— Fife Electric Power Co., 23, Guildhall-street. 
Durham.— Laidler and Sons, 83, New Elvet. 
Eastbourne.— Dunn, C. T., 11, Tideswell-road. 
Pearson, R. H. and J., Limited, 102, Terminus-road. 
Prevette, E. A., Station.street. 
East Ham.— Stokes, J., and Sons, High.street. 
Edinburgh.— Anderson and Munro, 63, Queen-street. 
Foggo, J. and Sons, 7, South Back Canongate. 
Millar and Stewart, 7, Hanover-street. 
Cole and Co., Victoria-chambers, 42, Frederick.strect. 
Epsom.— Dorset and Co., High-street. 
Erith.—Jarvis, J. J., and Sons, Pier-road. 
Forest Gate, E.—Woodward W. R., Boleyn-road. 
Frinton-on-Sea.— Drake, L. W., Croydon House, Connaught-avenue. 
Glasgow.— Lindsay, A., 8, Bothwell.strect. 
Johnston, Park. and Co., 15, Oswald-street. 
Hutcheson, Andrew, 97, Waterloo-street. 
Gloucester.— Beaven and Sons, Westgate-street. 
Govan.—Somerville, Jas., 27, Harmony-row. 
Grimsby.— Beckett and Co., Chantry-lane. 
Northern Electrical Co., 117, Cleethorpe-road. 


674 


90721—1908.—J. G. V. LANG, Southall. 
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PATENTS. 

Control of Electric Motors. 

The motor operates 
as an ordinary serics motor during acceleration, and a 
part only of the series windings are connected to an auxiliary 
source of electro-motive force during retardation, the re- 
maining series windings being left in series connection 
with the motor armature to serve as a check upon undue 
rush of current. Fig. 1 comprises two diagrams illustrating 
diagramatically the electrical connections for acceleration 
and retardation respectively of a single motor. Fig. 2 is a 
diagram illustrating a medified arrangement. Figs. З and 4 
are diagrams illustrating the invention as applied to two 
motors. In Fig. 1 it will be seen from diagram (a) of this 
figure that during acceleration the main. motor armature 
A and the series field windings F1 F? are connected across 
the mains with the result that the motor runs as a series 
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motor: а is the separate ог independent source of electric 
supply and is represented in the drawings as being the 
generator armature of a motor generator. Diagram (b) 
of Fig. 1 represents the connections that are made for 
retardation of the vehicle or lift and it will be seen that only 
part F? of the series field windings is disconnected from 
the mains and connected to the generator armature a, 
the other part of the series field windings Fl remaining 
in series with the main motor armature A. The invention 
is also applicable to cases where the equivalent of com- 
pound motors is obtained by keeping a series field energised 
not only by the current through the main motors, but 
also by current from ‘an independent source of supply 
which determines the maximum value of the independent 
field excitation. In applying the invention to such a system 
the separate source of supply is disconnected from the 
series field windings while propulsion is taking place and 
is rendered active only during retardation. This change 
of connection may be made by mcans of a changing switch, 
the result being that the motors have a series characteristic 
during propulsion and a compound characteristic during 
retardation. Fig. 2 diagramatically illustrates the system 
involving the use of a single motor. The generator armature 
a is connected in shunt across the part F? of the series 
field windings and a switch indicated at € is provided in 
the shunt path. During acceleration this switch is open, 
and the motors run as plain series motors, but during re- 
tardation the switch is closed, thereby imparting to the 
motor during retardation the characteristic of a com- 
pound motor. Figs. 3 and 4 represent the connections 
for two motors. Fig. 3 represents the connections for operat- 
ing the two motors when in parallel, and when entirely 
disconnecting part of the series field windings from the 
mains during retardation. F! Fz are the series field 
windings of the main motor armature Al, and F3 Е are 
tle series field windings of the main motor armature 42. 
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In diagram (a) which illustrates the connections during 
acceleration the motors are operating as plain series motors. 
Diagram (b) illustrates the connections during accelera- 
tion, the motors are operating as plain series motors. 
Diagram (b) illustrates the connections that are made 
during retardation and regenerative braking of the motors. 
It will be seen that the series field windings F! and F3 are 
left in series with their respective armatures, and that 
the windings F2 and Ft, which have to be made independ- 
ent of the load, are disconnected from the mains and are 
connected in series across the generator armature a. Fig. 4 
represents the connections for operating the two motors 
when in series and when leaving the whole of the series 
field windings in cireuit across the mains during retardation 
as well as during acceleration. It will be seen that the 
generator armature is connected in shunt across the series 
field windings F2 and Ft, and it will be understood that 
during acceleration the switch € will be open and that 
during retardation it will be closed, thereby causing the 
motors to have a series characteristic during propulsion, 
and a compound characteristic during retardation. 


Electrical Indicating and Recording Instruments. 


1908.—W. SMiTH, Lewisham. At the present time 
electrical recording instruments, such as volt meters, 
ammeters and watt meters, are commonly made with the 
indicating arm swinging on a pivot near its upper end, 
and carrying a pen at its lower end bearing lightly against 
a travelling strip of paper on which the record is to be 
made. The indicating arm at its upper end has also been 
formed with an arm extending side-wise from it coupled 


` at its extremity by a link to a piston immersed in a thick 


oil contained in a cylinder within which the piston is very 
loosely fitted, small holes being also sometimes formed 
through the piston. The dashpot thus formed steadies 
more or less the movements of the indicating arm, but if 
in order to increase the lag in the movements of the arm 
by making the piston a tighter fit in the cylinder or by 


FIC. 3 FIC. 4 
decreasing the size of the holes through the piston, the piston 
is not only liable to stick fast within the cylinder and then 
give no indication. but will not return to zero when no 
current is passing. For many purposes it is desirable that 
fluctuations in the current which do not long continue, 
shall not be recorded and that the recording line marked 
by the pen should show only the average condition of the 
passing current. The object of this invention is to provide 
a dashpot by which the time lag can be increascd to any 
desired extent and yet, by the use of comparatively thin 
oil, allow of the indicating arm showing small variations 
and always returning to zero when the instrument is dis- 


connected. Fig. 1 is a vertical section of a dashpot. Fig. 2 
is a side elevation of the piston and its rod. Fig. З is a plan 
view of the piston with its regulating dise removed, and 
Fig. 4 is a plan of this dise: « is the dashpot cylinder, 
b its piston, and се small studs projecting out from the sides 
of the piston. For the sake of lightness the piston is made 
hollow and the studs are screwed through its sides from 
the interior. d is the piston rcd formed at its upper end 
with a small eve, by which it is jointed to one end of a link 
e, which at its opposite end is jointed to an arm f extending 
from the recording arm g of a recording instrument. The 
arm g is as usual arranged to swing about a pivot /. Above 
the upper flat face of the piston is a d'se / which has pro- 
jections j standing up from it by which it can be turned ; 
* is a spring washer by which the dise is held down against 
the top of the piston, but allows of the disc being turned ; 
Lis a slot formed through the flat upper face of the piston 
through which the oil in the dashpot can pass. A portion 
of the circumference of the dise ? is cut away so as not to 
cover the slot /. By giving a partial turn to the dise more 
or less of the slot can be covered over to decrease or increas e 
the size of the opening through which liquid can pass and 
so increase or decrease the damping of the instrument 
so that the time lag тау be adjusted to, кау, one minute 
or part of a minute, or to 10 or other number of minutes 
as may be desired. As indicated in Fig. 3 indicator lines 
тау be marked upon the piston by which the time lag 
which will be given when the cut off dixe ¢ is turned into 
any one or other position can he at once seen. 


Regulation of the Power Factor in Systems of Alternating Electric 


Current Distribution. 


95556— 1908. Тик Bririsn Triowsos-HovsroN. Co.. LTD., 


London. In alternating current systems of distribution, 
in which the phase relation between the current and poten- 
tial is regulated by a synehronous motor, the power factor 
of the system can be maintained constant. The object of 
this invention is to provide an improved means for auto- 
matically regulating the field excitation of the synchronous 
machine in response to a change in the power factor of the 
circuit, for the purpose of maintaining the power factor 
constant. The diagram illustrates an alternating current 
system of distribution embodying the invention. The 
supply mains 1, 2, 3, of a three-phase line furnish current 
to a load circuit 4, and also to a synehronous motor 5, 
whose field coil 6 is energised by an exciter 7. A rheostat 
8 in series with the field coil 6 enables the magnetisation 
of the synchronous motor field to be adjusted. The cirenit 
of the exciter field coil 9 also contains an adjustable resis- 
tance 10, which is shunted by the contacts II. controlled 
by the differentially wound relay 12, taking current from 
the exciter busbars 13. The relay is controlled by a pair 


of floating contacts 14, carried on levers 15, 16, the former 
being attached to the movable core 17 of a direct current 
control magnet 18, which is connected. across the mains 
of the exciter. The pull of the magnet is opposed by a spring 
19. The other lever 16 is attached to cores 20 which are 
attached to a stem 201 and move freely up and down 
through fixed coils 21. The stem 200 carries a floating 
coil 22. A dashpot 23 is connected with the cores to retard 
their movements. The coil 22 is in circuit with a current 
transformer 24 on one of the line conductors. Potential 
transformers 25 are connected across the line, cach being 
in series with one of the coils 21. Non-inductive resistances 
26 reduce the current in the coils 21. The operation is as 
follows: Suppose that the synchronous motor is running 
without load, and the floating control contacts and other 
parts are adjusted so that the synchronous motor is excited 
to such a value as to give neither leading or lagging currents ; 
in other words, let the power factor of the svstem be unity. 
Under these conditions the two potential coils exert an 
attractive force upon the floating coil, and the latter does 
not affect the position of the cores 2 and contact 14. But 
if the supply system becomes unbalanced, so, for instance, 
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that the current in the floating coil becomes lagging, then 
the pull of one of the coils 21 becomes greater than that 
of the other and the floating coil moves down, raising 
the contact 14 on the lever 16 and causing it to close sooner 
and remain closed longer than in the rapid opening and 
closing action of the Tirrill regulator. This causes an over 
excitation of the field winding 6 of the synchronous motor 
which generates a leading current to counteract the lag 
in the system and restore the power factor to unity, pro- 
“viding the motor is of sufficient capacity and the inherent 
regulation is sufficiently close. For a leading current on 
the system, a reverse action will take place. 
Starting and Cutting Out Electric Motors. 

12258—1900. —ZvckER. FABRIK FRANKENTHAL, Germany. A 
spring is introduced between the driving device and switch- 
ing apparatus to operate with a pawl controlled by the 
armature current for starting the motor, and a second 
spring is provided to operate with a pawl and other con- 
trivances to stop the motor. 

Aerlal Electric Cut Outs. 

9803--1909.— E. WECKMAR, Stuttgart. The electrical eut outs 
consist of an insulating member which is suspended between 
the conductors. Two metal bolts situated in the insulating 
block and formed at one end as contact bolts, and at the 
other end as clamps, are arranged in such a manner that 
they are unable to turn in the insulating body. The middle 
member. which serves as а cut out. is so constructed that 
it can be removed and replaced while the installation is 
under current without loosening serews and without con- 
tact with current conducting parts. 


Electrical Heating. 


12562 1900.— (. Cooper, F. C. наке & T. A. STEVENS, 
Birmingham. This is an electrical heater of the immersion 
type in which the heating part consists of опе or more 
pairs of Prometheus elements. Each pair is enclosed in 
the straight legs of a U-shaped water-tight metal casing, 
the curved) part of which contains a connecting strip. 
The legs are enclosed in clamping plates mounted in slots 
in a casing attached to the handle. 

Regulation of Alternators Running in Parallel. 

17190-1900. —ALLGEMEINE — ELEKTRICITATS — GESELLSCHAFT, 
Berlin. The alternator regulators are influenced by the 
potential and also by a force, the value of which is dependent 
upon load differences, and the value of the corresponding 
currents. The force operates in such a way that the poten- 
tial of an under excited generator is raised and the potential 
of an over-excited generator is reduced. 


Electric Contact Breakers. 


14117—1909.—R. W. Grant, S. Farnborough. In electric 
contact breakers partieularly adaptable for induction or 
sparking coils for explosion engines, the armature is mounted 
on one end of a rod co-axial with and located between the 
core of the coil and the contact screw. The rod is carried 
in à bearing so as to be capable of reciprocating in the 
direction of its axis. А coiled spring encircles the rod 
which carries the armature and acts between a stationary 
base and a collar on the rod to carry the rod into contact 
with the contact screw. 

Suspension Devices for Supplying Electric Current from Over- 

Head Wires. 


13661 —1909.-—A. ScuwEIGER, Ilzling-Salzburg. Two electric- 
ally conducting arms are suspended from the two current 
supplying conductors so as to be in electrical connection 
with them. Ап insulator is carried on two upwardly ex- 
tending projections integral with the conducting arms 
and receives the free ends of the overhead wires which are 
electrically joined to the arms. 


Electrically-driven Rotary Brushes. 


96283. -1908. Тлант ELECTRIC. Motor Co. & F. HiGGINS, 
Ilford. The brush is supported by a stirrup which has 
a handle. The stirrup is specially constructed, во as to 
enable the brush stock to be removed when desired with- 
out detaching the stirrup. 


Fixing Electric Fittings. 


25461. -1908. J. J. RAMWLIN AIS, H. W. Нлмососк, & A. H. 
Dykes, Westminster, S. W. This comprises a backing 
plate of metal, which acts as an clectrical connection, and 
a wooden base, secured by screws to the plate, to carry the 
fitting. The fitting is readily fixed, and of convenient con- 
struction. 

Electrical Ignition Devices. 


24759.—1908. L. H. HovNsriELD, Clapham, S.W. This is an 
improvement in electrical ignition devices of the low tension 
type. The object is the production of a make and break 
device, in which the moving rod that passes through the 
cylinder wall shall move with a reciprocating movement in 
the direction of its axis, and not move to and fro about its 
axis as hitherto. 
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Sheathing Electric Wires. 


24348 —1908.—J. J. RawII Nas, H. W. HaNpcock & A. Н 
Dykes, London. The sheath is formed from a strip of hard 
tinned or soldered metal lapped closely round the wie 
in two or more longitudinal layers. The metal covering 
is soldered in such a manner as to obtain a homogeneous 
sheathing of even cross section. 


Lightning Arresters. 


22134 1908.— GENERAL. ELECTRIC Co., Schenectady, U.S.A. 
Certain of the conglomerate materials used in making 
non-inductive resistanee rods have the property of offering 
a high resistance up to a certain voltage, but above this 
point the resistance suddenly drops. A mass of these 
conglomerate materials are arranged in a dry powdered 
state in senes with a spark gap and a magnet is secured 
with its poles transverse to the gap. In this manner an 
arrester is produced in which the point of the drop in resis- 
tance is brought to a voltage a little above the normal 
line voltage, thereby producing an arrester which will 
permit a comparatively free discharge of potentials above 
the eritical point. 


Electrically Driven Trains. 


21490 —1908.—F. WAGNER, Gr. Lichterfelde, Germany. Each 
of the driving axles has two equal electric motors, each 
actuating a wheel separately. The armature windings 
of these two motors on one axle as well as the field windings 
of the motors are always connected in series. 


Electric Clocks. 


26259 —1908.—T. J. Murray: Hounslow. The chief feature 
of the invention is in the application of a cam on the arbor 
of a rotary or centrally pivoted armature, as a means 
of giving motion to the main wheel of a secondary dial 
movement either directly or indirectly. 


Electro- Magnetic Call Boards. 


24618 1908.— J. APPLEBY AND А. Е. Drew, Bolton. Mounted 
on a switehboard are arms or levers, each of which is fixed 
at one end in a socket or by a 8wivel. This end is connected 
with a bell in the room where the call is to be given. The 
other end of the arm moves over contact points which are 
in connection with the respective times on the clockwork. 
When it is desired to complete an electrical circuit from 
the clockwork to any room the movable end of the arm 
corresponding. with the room is moved until it is in the 
right position. with the contact point connected with the 
desired. time of the clock. 


Induction Coils and Transformer Apparatus. 


19885. 1908 H. F. Bico, F. B. Burr & J. H. WEBB, London. 
This is an improvement in induction coila used in connec- 
tion with electric therapy, and provided with an additional 
winding for the purpose of producing unidirectional current. 
The additional winding is short circuited by mechanical 
means during the time of make only, and is left on open 
circuit during the time of break. In other words the addi- 
tional coil acts a8 a. protective winding for the secondary 
coil at the times of make of the primary. 


Electrical Batteries. 


2: 285—1908.— T. McNaveuton, New York, U.S.A. This is 
a dry cell electric battery in which the metal casing forms 
one element and a carbon or other electro negative element 
centrally disposed therein forms the other element. А 
moisture absorbent filler is interposed between the casing 
and carbon and holds the excitant. 


Electric Self- Winding Clocks. 


2: 286—1908.—H. O. Jackson & T. MeNavaonmros, New York. 
The clock movement is provided with a barrel mounted on 
a support in the clock train frame and containing the 
clock spring and carrying the driving gear for the train 
and a pawl. One end of the spring is secured to the barrel. 
А pair of levers in the electric circuit carries the co-operating 
cricuit closing contact fingers. A circuit closing racket 
on the support engages with one of the levers and carries 
a smaller ratchet engaged by the pawl. A circuit opening 
ratchet on the support has the opposite end of the spring 
fastened to it. 


Electric Secondary Clocks. 


28 287 1908.— H. О. Jackson & T. McNavauton, New York. 
The hand shaft is turned through the medium of à worm 
gear actuated by an electro-magnet, provided with means 
of including it in an electric circuit. One or more spring 
retracted armatures are attracted by the magnet in opposi- 
tion to the spring and gear of the worm shaft to turn without 
moving the worm gear under the magnet attraction. 
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Electrical Control of Railway Signals. 
1909. —F. CUMONT & COMPAGNE DE SigNaux ELEC- 
TRIQUES POUR CHEMINS DE FER Paris. The motor dynamo 
is placed at the top of the signal post and the counter- 
weight for bringing the signal back to its original position 
is attached to an arm which is vertical when the signal is 
at danger, and horizontal when the signal is at line clear. 
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Locking Device for Electric Switch Boxes. 


4561—1909.—C. West & Co., Seebach. A spring controlled 
lever works in conjunction with a projection on the inside 
of the door of the switch box. The lever also works in con- 
junction with a curved member placed on the switch 
pivot and causes the movable switch contacta to spring 
back into their end positions by means of a spring which 
has been tensioned by the switch pivot during the first 
part of its rotation. 


Electric Furnace. 


4553—1909.—AKTIEBOLAGET ELEKTROMETALL, LTD., Stock. 
holm. The smelting chamber of the furnace is covered 
by a cupola. The electrodes are arranged obliquely inside 
a shaft within the cupola in such a manner that they do 
not come near the bottom of the furnace. In this way the 
heat is developed within the mass of the material and not 
in the proximity of the walls. 


Thermo Dynamic Motors. 


1909.—L. A. Hatnes, Columbus, U.S.A. This is an 
improvement in thermo dynamic motors of the kind in 
which the motive agent is successively supplied to and 
cut off from different power generating clements comprised 
in the motor to render them alternately active and inactive. 
The improvement consists in providing means for posi- 
tively controlling the supply of the motive agent and for 
cooling the driving elements. of the power transmitting 
shafts and also to provide reduction gearing whereby the 
relative speeds of the driving and power transmitting 
shafts may be varied. 
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Protective Devices for Alternating Current Systems. 


5717—1909.— ALLGEMEINE, ELECKTICITATS GESELLSCHAFT, 
Berlin. This is an excess current time limit device for alter- 
nating current systems, and comprises a releasing magnet 
having a primary winding carrying the working current. 
and a secondary winding in inductive relation to the primary 
winding and short circuited through a thermostatic device 
in such a manner that on the occurrence of excess current 
the short cireuit is broken and the releasing magnet operates 
the cut out. 


HIGH TENSION SWITCHGEAR. 


At a meeting of the Glasgow Ncientific Society on Saturday 
evening, Мг. A. G. Colli, A. VI. I. E. E., read a very interesting 
paper on " High Tension Switchgear.” The lecturer began hv 
stating the important practical points to be considered in the 
design of any type of high tension switchgear, and spoke of the 
means adopted to satisfy the many conditions specified. A 
comparison between the two types of remote control switch- 
gear—the mechanical type and the electrically operated— was 
then made to the great advantage of the latter. The lecturer 
showed à number of diagrams giving the connections of such 
boards, and described the manys witches, time relays, and instru- 
ments employed. Mr. Collis favoured the use of overload relays 
on outgoing feeders and reverse relays on generators. Some 
considerations relative to instrument design were next gone 
into, and the effects of change of frequency and temperature 
error were specified. In concluding his paper, which was illus- 
trated with many lantern slides, Mr. Collis spoke of the indiffer- 
ence to danger shown in many switch board designs, and re- 
ferred to the strange ideas of economy prevalent in some stations, 
where the cost of the switch board was cut to the lowest possible 
amount; although such extravagances as oak panelling and 
mosaic floors were considered. necessary. 


ELECTRICAL ENGINEERS (London Div.). TERRITORIALS Orders 
for the week ending November 13:—Monday November 8. 
"A" Co., Technical Drill, 7 to 9.30 p.m. ; Tuesday, November 
9, “В” Co., Technical Drill, 7 to 9.30 p.m. ; Wednesday, 
November 10, Gymnasium, 6.30 to 9.30 p.m.; Thursday, 
November 1l, "C" Co., Technical Drill, 7 to 9.30 p. m.; 
Friday, November 12, " D" Co., Technical Drill, 7 to 9.30 p. m.; 
Saturday, November 13, “ A” Week end run at Coalhouse 
Fort. Parade at Fenchurch-street station at 3 p.m. Dress: 
Khaki with haversack and great-coat, knife, fork and toilet 
requisites to be carried in haversack. Tickets will be issued 
at the station before entraining.— Officer Commanding, Col. 
R. E. B. Crompton, C.B.—(Signed) P. H. Campbell Capt. 
R. E., Adj. for O. C, E.E, L. D. 


THE _ ELECTRICAL ENGINEER, NOVEMBER 5, 1909. 677 
COMPANIES’ STOCK AND SHARE LIST. Amount 
Name. paid, Last price. 
Urban Electric Supply Co., Ordinary ................ Б... -{ 
5 p.c. Cumulative Preference, 50,001-100,000..... 5 13-13 
—— 4} p.c. First Mort. Debenture Stock, Red. ....... 100 .. 744-784 
Westminster, Ordinary ........................ бажа S 81-87 
—— 4} p.c. Cum. Pref., 110, 101-191, 379 „ 45-5} 
Commercial and Industrial. — 
Electric Tramways. — 
Amount 
Name. paid. Last prices. Amount 
£ £ Name. paid Lant price. 
= rae апи i 190 900 Ord: d a Drop i : И 1 Anglo-Argentine 5 p.c. Cum. Ist Pref., 1-640,000 .... 5. 44-4} 
- 4} p.c. Mortgage ‘Debentures FFF 100 103-106 -—— Debenture Stock, Red dd. 100 .. 91-921 
C I 89-94 Birl 5 p.c. Cum. Pref. Me n тоот 500 100 . do bo 
ir'ham idland Trams., 44 p.c. 18 А „ Red. .. A - 
pra Wenn "ean Wanu = Be did 3 14 British Columbia Electric Railway Co., Ord. Def....... 100 .. 150-155 
— 4 p.c. Mortgage Debenture Stock .............. 100 44-47 a ea e$ x ERR CURE ER UC A wu КӘ 100 .. 123-128 
Callender's Cable, Debentures ...................... 100 . 105-107 —— 5 p.c. Cum. Perpetual Pref. Stock............... 100 .. 109-112 

IJ ⁰⁰ UE Ia edu 5 . 103-10 % xd. | — 4} р.с. Ist Mt. Deba., Nos. 1-6,250, of £40 each... 40 .. 100-102 

. ͤ ͤ Kb ͤ dw oats 5. 5151 —— 4} p.c. Vancouver Power реб. ................. 100 .. 102-105 
Consolidated Electrical Co., Ordinary, 1- 110, 000 ...... l. H British Electric Traction, Ord., 1- 30, 000 & 60, 001- 90, 000 10 oe #-1 
Dick, Kerr, and Co., Ordinary, 1, 260, 000 F 1 . l 11 — 6 р. с. C m. Pf., 30,001- 60, 000 + э» е ө е е ө ө э э ө э е ө ө ө э 10 " 24-2 
5 p.c. Cum. Pref., 1-305, 00 0ů h 0 1. 1-14 —— 5 p.c. Perpetual Debenture Stock .............. 100 .. 24-854 

4ip. с. Debenture Stock. 1 банк ыы у а бы е. 100 A 100-103 — 4} p.c. 2nd Deb. Stock Pee ee ө е о ө? э ө ө ә е о ө а э ө э э о ө 100 e 58-62 xd 
Edison and Swan United, A " Shares, 1-99,261 ...... 3 3 $45 Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 
„A Shares, 01-017,139 . 5 1-14 Deb. Stock, Rod. ! 8 00 . 97-99 
—— 4 p.c. Deb. Stock, Ве4......................... 100 68-73 Calcutta Tramways, Ord., No. 1 137,010. ............ 5 44-5 
—— 5 p.c. 2nd Беһепїигез......................... 100 82-85 5 p.c. Cum. Pref., Nos. 1-30,000 ................ 5... 4.5 
Electric Construction, Nos. 1 to 112,100 ............. 2 7/16-11/16 — 4} p.c. 18 Deb. Stock, Red. . „ „„ S. 100 . 101-104 
—— 7 p.c. Cumulative Pref...... V 2 . 13/16-1 7/16 | Cape Electric Tramways, Nos. 1-49 1,222. ‚1. 3:16-7/16 
—— 4 p.c. Perp. ist Mort. Deb . 100 63-68 City of Birmingham Tramways, 5 p.c. Cum. Pref. ..... 5. 41-51 
Ferranti, Limited, 5 p. c. Ist Mort. Deb. Stock, Red. 100 654-744 —— 4 p.c. Ist Mortgage Deb., 1-3,000 (1917) ......... 100 .. 96-100 
General Electric Company (1900) 6 p.c. Cum. Pref. .... 10 .. 81-8] City of Buenos Avres Trams. Co. (1904), 1-248,000..... 5.. 51-6 
‚—— 4 p.c. Ist Mort. Deb. Stock.... 100 .. 83-87 ‘—— 4 р.с. Deb. Stock, Red. (1985) ............... 100 .. 98-101 
W. T. Henley's Telegraph Works, Ordinary........... 5. . 123-131 Dablin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 .. 121131 
—— 4} p.c. Рге!егепсе............................ 5.. 575) London United Trys (1901) 5 p c. Cum. Frei 10.. 242 
—— 4$ p.c. Debentures ........................... 100 . 100-108 4 p.c. Ist Mt. Db. Stock, Red. ................ . 100 .. 67-70 
National Electric Construction Co., 1-170,000 ........ Ia 1-1 Metropolitan Elec. Trams., Defd., 1,000, 001-1,3 14,0186. 1 1/32-5/32 
Telegraph Construction and Maintenance ............ 12 .. 341-36 9 p.c. Cum. Pref., 500,001-1,000,000............. 1.. АМ 
— 4 p.c. Bond E лары R 100 101-103 4} wp. c. Deb. Stock, Ңей........................ 100 ,. 93-90] 
Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 .. 1003-1031 
Provincial Tramways Co., Ordinary, 1-249912 ........ 10 .. “44 
c. Cum. Pref., 1-10,000 ........... — ee 10 .. 94-104 
San Paulo Tramway, fight, and Power Co. ........... $100 .. 148-151 
5 p.c. 1st Mort Deb, Red. (1929) 1- 12, 000 ...... $500 .. 102-1044% 
South Metropolitan Flectric Tramways and Lighting Co. 
6 p.c. Cum. Pref., 19,571-169,570, Prov. Certs. .... А }- 
4 p.c. Deb. Stock, Red. (1940) ................. 100 .. 69-73 
Yorkshire 85 R. Plate 1.46.26 E Ord., 70,001-110,000 8 vs i 
2 6 p.c. Cum. Pref., 1-46, 261 e è Е 1{-2 
Electric Lighting and Supply.— — 4j p.e. Ist Deb. Stock, Re 100 .. 81-85 
N Amann abu 
ame. paid. ast price. 
£ £ Electric Railways.— 
Bournemouth and Poole, Ordinary ............ yw 10. 91-101 
Brompton and Kensington, Ordinary 3 ee 5. 61-71 
—— 7 p.c. Prefer ene Mid D us 64-74 
Canadian General Electric Co., Common Shares ....... $100 .. 117-122 Amount 

7 p.c. Cum. Pref. 8{осК........................ $100 . 116-121 Name. paid. Last price. 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 97-100 £ £ 5 
Charing Cross, West End, & City Electric Supply, Ord., 1 . Gimma”... 8 105 " $527 

h, V bd x ue oed . Ea Ed e haies mt Epod od аг» : P 
— — 44 p.c. Cum.. Pref.. 1-80,000................... 4 noo deferred n c sate dex ewig SOR D A 100 .. 43-45 
— apc m Pett k Red Ap UMP DICEN · as 165 Mh A 4 р. с. Deb. Stock (Prov. Script Certa., fully paid) . 100 .. 101-103 
—— '' City Undertaking,” 4h p.c. Cum. Pref., 1-80,000. 5. 33-4} City and South London, Consolidated Ordinary . 100 .. 30-31 
City of London, Ordinary ......................... . 10. 104.10; 4 p.c. Debenture Stock VV 100 .. 100-102 
—— 6 p.c. Cumulative Рге!......................... 10 .. 111-121 —— 5 p.c. Pref. Stock "91 / е wpe a tea Bia 100 .. 108-110 
—— 6 p.c. Debenture Stock ....................... 100 .. 121-124 —— » „ „ {96.......................... 100 . 104-107 
—— 4} p.c. 2nd Deb. Stk, Кей. .................... 100 .. 100-103 „ „ 0 . 100 .. 100-103 
County of Durham Electrical Power Distribution Co., 0З.......................... 100 .. 96-100 

Ordinary, 1-50, 0 000ͥo0000000 . 5 14-2 Underground Electric Railways of London, 5 p.c. 

—— Б p.c. Preference, 1-50,000 NO Ne re 8 5 2 21-313 Prior Im. Bds ‚— ө ө ө ө э э ө э а ө э в ө э а э е ө « э ө э ө э ө ө — л 100-101 xd 
County of London Elec. Supply, Ordinary ........... 10 . 74-8} 

—— 6 p.c. Cum. Pref. ............................ 10 . 10§-114 

— 4} p.c. AO el hay Prov. Re Al pd., Rd. .... 190. та 4 

—— 4} p.c. 2nd Debentures, Red .................. 100 .. -101 x 

Edmundson’ s Electricity Corporation, Ord., 1-80,000 .. 5 .. ф-5/16 Telegraphs and Telephones. — 
in. ала as 5. 4 

— 47 p.c. First Mort. Deb 100 . 67-60 

Electric Supply Co. of Victoria, 5 p.c. 1st Mt. Deb. Amount 

Stoc / ⁵⁵Tß S LS 100 91-94 Name. paid. Last prica 

Kalgoorlie Electric Power and Lighting, 6 p.c. Non. £ £ 

m. Pref., 1-150,000.......................... 1 12713 Amazon Telegraph Co., 1-25,000 .................... 10. 3-3} 
Kensington and Knightsbridge Elec. Lt., Ord., 1-21,000. 5 7-74 5 p.c. Debs., Red., within 1-1,609 Red .......... 100 . 96-99 
Kensington and Knightsbridge oa Notting Hill, 4 p.c. American Telephone and Telegraph Collat. Trust 4 p.c. 

Debenture Stock, Re .. 100 95-98 Bonds, 1-28,000 and 53,001-78,000 ............ $1,000 96-98 
London Electric Ordinary ...... ena e ТУТ «8. 13-2 Anglo-American ‘Telegraph Co., Ordinary ............ 100 61-63 
—— p. c. Pref. а... онно, 5. 45-53 ——— 6 p.c. Preferred Ordinary ..................... 100 .. 1013-1023 
——— 4 p.c. 1st Mortgage Debenture Stock, Red. ...... 100 . 93-07 Deferred ОгЧїпагу............................ 100 .. 224-22 
Madras Electric Supply Corporation 5 p.c. Construction Commercial Cable Co., Ster. 500 yr. 4 p.c. Db. Stk., Red. 100 .. 871-893 

Deb. Stock, Red. (Prov. Certs.), all pai ee. 100 731-774 Direct Spanish Telegraph Co., Ordinary ............. 5 3-3} 
Metropolitan Ordinary, 100,001-300,000.............. 5 4-4! 10 p.c. Cum. Preference sone e . 5. -84 
—— 4} p.c. First Mortgage Debenture Stock ......... 100 105-108 4l p.c. Deba., 1.0000 50 .. 1004-102} 
——— 44$ p.c. Cum. Prei. . 5 44-5 Direct United States Cable Со....................... 20 .. 13-18} 
——— 34 p.c. Mortgage Debenture, Red. .............. 100 834-86} Direct West India Cable Co., 4} p.c. Debs., reg. within 
Mexican Electric Light Co., 6 p. c. Ist Mort. Gold Bda. C ⁵ е с EEEa so teo 100-102 

1-935, C 1-1,000 ($100) D 1-3,050 ($500) M 1-4,400 Eastern and South African, 4 p.c. Mort. Debs., within m 

($1 ,000) eee Tee ee eT Te eR ЛЕ КО О КЕКЕК КС: — 80.82% 1-8,000(1913,................................ 99-101 xd 
Midland Electric Power Dis., 44 p.c. Ist Mort. Deb. Red — 98-100 —— 4 p.c. Reg, Mort. Debs. (Mauritius Subeidyl) 
Newcastle-upon-Tyne Elec tric Supply, Ord., 1-50,000 1-8,000 01013) о 4 dia E Ce 53 е Gt ei n а — — 

and 57,010 to 137,500 ........‚............... 5. 4-4} Eastern Extension, Australasia and China, 1-300,000 .. 10 .. 11 §-123 

do. 50,001 to 57,009 .......,................ 5. 4-4} 4 p.c. Mort. Deb. Stock; err; ex ye otis 100 102-104 
—— do., 6 p.c. Pref., 1-137,500 Non. Cum. .......... 5. 43-5} Eastern Telegraph Co., Ordinary Stock .............. 100 126-129 
Notting Hill Electric Lighting ...................... 10 . 124-131 34 p.c. Preference Stock ..................... . 100 831-854 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5. 6-01 4 p.c. Mortgage Debenture Stock .......... ..... 100 .. 1021-104 
—— 4 p.c. DebentureStoek ................... Les. 100 . 05-98 Great Northern Telegraph Co. (of Copenhagen). 10 28. -294 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 I- 16.114 Marconi's Wireless Telegraph Co., Nos. 1-394, 1900 1 ri 
— 6 p.c. Non-Cum. Pref., 1-100,000 ............... 1 11-113 National Telephone, Preferred ..................... 100 107-108} 
—— 6 p.c. Debenture Stock, Red.... 100 .. 102-106 Deferred Stock............. оа 100 120-122 
Rove Electric Co., 6 p.c. tum? Pref., т. 20,000 ...... 5 . 51514 —— 6 p.c. Cum. First Preꝶiiii .. 10 .. 104-11 

Cum. 2nd Pref., 1-15,000 ............. (vec 85 63-61 —— 6 p.c. Cum. Second Pref. ...................... 10 .. 104-107 
‘Tectrical Com any of Montreal, 4} p.c. First — 5 p.c. Non. Cum. Third Pref. .................. 5 ..5 7/16-5 11/16 
Shale, Mortgage Debentures ................... 100 . 102-104 ——— 31 p.c. Deb. Stock, Red................... Grand 400725 98-100 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. Ist Mt. Bds.. — 1054-1077 % 4 p.c. Deb. Stock, Кей......................... 100 .. 100-102 
Smithfield Marketa Electric Supply, Ord., 1-12,000 .. 5. recta Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 .. 100-102 
South London, Ordinasscs 4. 24-3 West Coast of America, 1-30,000 and 53,001-53,008 ... 2 1111 
South Metropolitan Electric Light and Power Ord. 1. 5/16-9/16 4 p.c. Debs., 1-1, 500, guar. by Western Telegraph 100 .. 100-102 
—— 7 p.c. Cum. Preeꝶ ffn. TEETE 1 .. 1 1/16-1 3/16 West India and Panama Telegraph Co., Ordinary ..... 10 .. 11/1613/16 
—— Al p.c. 1st Mort. Deb. ........................ 100 . 100-103 — 6 p.c. Cum. lat Preference .......... MOD tae ie 10 .. 81-91 
8t. James's and Pall Mall, Ordinary, 101-20,080 aud | —— 6 p.c. Cum. 2nd Preference ............. buen ТО. 85-95 

40,081 to 60,100............................. 5. 83-9 — b p.c. Debs., Red., 1-800 ............ „+++... 100 .. 1014-103] 
—— 7 p.c. Pret. Non. Cum.......... eseese —ͤ e 5 7-74 Western Telegraph Co. J) 10. 134-14 
— 33 p.c. SFF e ga ... 100 84-88 —— 4 p.c. Debenture Stock, Red... eesosesoos s s. 100.. 103-106 


678 THE ELECTRICAL ENGINEER, NOVEMBER 5, 1909. 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increase or | Miles of Accounts for past year. 
| week. | decrease. track open. 
| Cost 
Line. | T REOR MEE = | per 
; | | | | | eceip pta per car 
Ending 1909. | 1908. Week. |Current 1909. 1008. — | Tota] | Passengers | Car miles Pas | Car’ Mile T mile. 
| i Fear. | ; Ending receipts. carried. | run. senger. mile. track. 
—X — — — 
є ef | a NE i | BE 
Aberdeen Corporation ......... Oct. 20 1,213 1,313 — 60 — 677 271 271 May 31 71,930 17,517,304 1,566,119 98 11:02 4,940, 5°93 
Ayr Corporation Sept. 18 671 562 + 108, — 8 8 Z Bed ge d dis _` 
| 
Baker Street and Waterloo Ry... Sept. 6,538 7,241 — 703 — +25 — = — E SES noe __ "P 
Birkenhead Corporation........ Oct. 24 1,044 1,021 + 23 — 374 24003 13-52 r ae | -— = = = ake 
Birmingham Corporation....... Oct. 23 6,775 6,385 + 390 — b6-792 5852 | Es ees m E D f шс = eem 
Blackburn Corporation......... Oct. 6 1, 100 1,293 — 173 — 1,036 24:53 28-3 — — | == = | => | Pae 2 
| | | 
Blackpool Corporation......... und 26 2,152 | 2,050 + 102 + 732 — | РЕ x ДЕ ux | "E "EN m | Vas P реб 
Blackpool-Fleetwood Trams.. 5 8 2,304 2,308 — 24 — — TN = PA = | M | == __ = 
Bolton Corporation............ RM 10 2,416 | 2,337 + 79 — 259 42 | 49 ! Маг. 31 117,799 25,492,002 2,492,147 ]1 11:34 | 2.804 6-50 
Bournemouth Corporation...... July 21 1,681 1,723 — 42 -- 23| 29} 291 „ 31) 86,225 13,991,328 1,766,068 1:47 1171 2,912 7:22 
Bradford Corporation.......... Oct. 23 4,780 4,505 t 275 + 4,275 | ов 98 „ 31 235,258 | 47,839,569 | 6,331,007 1-17 |1059 2,378 — 
Brighton Corporation.......... ‘Oct. 31 834 831 3 Ы 1,527 | 9· 5 — — — ae == MA ois — — 
Bristol Tramway Company..... Oct. 29 5,303 4,875 428 — 557 51 Dec. 31 265,362 46,652,389 | 6,756,842 | EU 1 — 
Burnley Corporation Oct. 30 1213 1,110 103 — , 19} 19 Mar. 31 64,261 12, 355,958 1,202,330 (1-23 12-83 5,971 7-92 
| " ! | | 
Burton Согрогаййоп............ Oct. 31 246 222 I 24 — 214 10 10 | , 31 14,918 3,221,595 | 430,913 тоя 8.30 1,460 585 
Cardiff Corporation..... Quac and ond 3 2,000 1,957 43 — == Е „ 31 109,979 25,058,146 | 2,497,169 — 10: л en 
Carlisle Tramways Company.... June 19 170 | 175 — Bx o8 s ee uui 3 | 22 M aper ER "m 2s 
Central London Railway ....... Oct. 30 5,792 | 8,013 — 2,221 —42,896 632 677 Dec. 31 350,150 41,898,373 , 1,456,781 2:01 | 5-760 55,404 30:27a 
| | 
Charing X, Euston, & Hamp. Ry. Sept. , 6,678 5642 $1,036 | — 775 — =s т. 4) ON - a Zz „с 25 
City and South London Railway Oct. 31 3,366 3,131 — 235 i+ 1,078 2726, 726 | — — | = | E er * 2 
Colchester Corporation July 14 200 219 — 39 — 8 | -— Mar. 31 10,983 2,308,721 349,539 1-09 | 774 1,477 658 
Cork Е. T. and L. Company..... Oct. 21 196 | 180 + 16 = 989 989 | Dec. 31, 24,044 5,737,478 800045 | — | 643 — 4-43 
Croydon Corporation.. . .. Oct. 8 1,793 1,552 - 241 ＋ 2.9006 111 — | Mar. 31 74,132 16,277,418 | 1,884,137 | 1-06 | 9°56 3,703. 7-109 
Darwen Corporation Oct. 1 239 256 — 17 — 201 7:23 7-23 „ 31 13,899 2,557,654 | 245.584 1:30 13:68 1,922 9-40 
Dover Corporation ........ .... Sept. 18 230 252 — 22 — 395 7 = „ 31 11,593 2, 697,672 316.754 98 8-78 „ 
І ] ] | 
Dublin and Lucan Electric Бу . Oct. 29 119 127 — 8 75 7 7 — X — ош Za 
Dublin ; nn . . . . Oct. 29 4,996 | 4,893 ＋ 103 1,929 541 541 — b == = 2a im | ET = 
Dundee City Tramways........ Oct. 6 1,332 1305 — 27 |— 669 — , 26} May 15 60,573 | 16,367,011 | 1,281,552 875 1:9 2,871 746 
East Ham Corporation......... Oct. 30 948 890] + 67 4 4,219 15 | 16 Mar. 31 47,430 | 15,355,703 ' 1,091,586 73 10-926 | ы: 6-08 
Glasgow Corporation . . . . Oct. 23 17,766 | 17,338 ＋ 428 — 4,761 | 189 | 181 | May 31 907,494 | 226,948,290 20,766,722 -96 10-49 | 6,080 | 5-89 
Gloucester Corporation......... Oct. 6 3095 425 — 30 4+ 635 15 | — as is = „ | died ee = 
і 
Piccadilly and Brompton. .|Sept. 9,693 9,204 + 420 — 9:25 | — Iz MES "- 272 3 ЫТ d= 
Halifax Corporation ........... — — — — — (52674 37 | Mar. 31 81,872 | 20,378,672 | 1,786,390 11-40 1113 1,528 — 8:40 
Huddersfield Corporation....... Oct. 23 1,606 ' 1,550 + 56 14 1,640 284 | 281 „ 91 84,704 16,200,020 | 1,960,329 | 1-29 | 10:37 2,421 510 
Hull Corporation.............. Oct 30 2,537 | 2517 + 19 42,790, 26 26 „ 31 128,722 , 30,964,254 , 3,022,844 1 10:22) — 6-04 
| 
Ilford Corporation..... NEN Oct. 23 408 | 424 T 44 4- 950 10 | 103] „ 31 25,328 6,386, 466 634,446 .87 | 9-58 2,066 | 6:42 
Ilkeston Corporation Oct. 20 139 134 5 — 238 4 4 „ 31 7,214 1,968, 850 198,415 9:1 7:9 1,803 7:04 
| i 
Kirkcaldy TOT ration......... Sept. & 260, 266 — 7' — | т 71 | May 15 14,903 | 4,874,199 459,006 | .711! 7-838 "m 5-26 
Lancashire United Tramways .. Oct. 27 1,163 1,183 — 20 — 763, 39 | S9 | Dec. 31 68,904 | 12,554,693 | 2,244844 | — | — ке — 
i ! 
Leeds Corporation. ............ Sept. 18 6,896 6,624 I 272 ＋ 3,662 108 | 96} Mar. 31 340,368 | 75,734,083 | 7,694,089 1:06 10-62 3,527 551 
Lelcester Corporation.......... Sept. 11 2 162 2,130 33 == == — =— 6 == кө, E E | MES 
| | | | | 
Liverpool Corporation ......... Oct. 16 11,105 10,959 + 146 — 2,081 | 106 104 Рес. 31 572,822 | 124,043,239 12.231.799 1:108 11 24 6508 7-94 
Liverpool Overhead Railway.. . . Oct. 24 1,325 1,334 — 9+ 12 | 6-65  2:10' June 30 79,004 11,171,515 1,106,386 — | — ONE MEER 
| | 
London County Council. Oct. 9 39,757 37,840 ＋ 1,017 435,069 126 1221 Мяг. 311,274,660 279 166,461 ' 25,591,028 1-08 aen 1 n" 67 
Lowestoft Corporation......... » 17 216 | 258 — 42 — 743| 3%: — | Sept. 80 11,399 2,645,206 370,320 | 1:03 2,279 , 0:12 
Maidstone Corporation......... ‘Oct. 23 194 173 I 21 br = | 61 — Е T =. ne = | ud — — 
Manchester Corporation........ Sept. 11 15,031 | 15,297 334 — 2,871 55 ! 111 — | oa се E — ieee. — us 
Metropolitan District Railway . Oct. 30 10,474 9,899 ＋ 575 + 6.327 24 24 | — — — — — = = — 
Metropolitan Railway.......... Oct. 31 16,160 | 16,749 — 589 — 6,565 24% 244 June 30 680,357 99,846,735 xm 1;46 | — | re = 
Nelson Corporation............ Oct. 16 151 131 + 20 7 21 23 Маг. 31 7.362 2,060,712 | 204,710 86 | 8:03 1,907 
Newcastle-on-Tyne Corporation. Oct. 23 4,244 4,187 -- 61 — 1,336 | 601 | 69$! „ 31211,085 | 46,203,164 4,411,745 1:10 111-48 | 3,504 6-36 
| ‚ 
Newport (Mon.) Согрогайоп.... Oct. 9 €63 638 25 — 311| 144 14 „ 31 35,531, 8,174,003 ` 798, 029 1-04. 9-89 2,450 7-21 
Oldham Corporation.. ... Jan. 24 1,778, 1,616 262 — 386| — | — — — — | — — — — 
| 
Portsmouth Corporation ....... ‘Oct. 10 2,046 1,809 + 237 — 28 28} Маг. 31 97,741 21,247,048 2,309, 439 | 1°10 (10-15 — — 
Reading Corporation Oct 2 586 | 576 + 10 |— 106 13 134 » 91 32,769 7,933,572 915, 481 | — 8:93 — | 4:68 
| И 
Rochdale Corporation.......... Dec. 20 1,240 1,126 '4 114 + 746 20:9 20:93; „ 31 56,558 | 10,196,148 1,252,925 , 132 [10:83 , 2,093 | 6°47 
Rotherham Corporation........ Feb. 4 555 587 — 32 — == == — | = = | = as | == — 
Salford Corporation............ Sept. 27 4,596 4,662 — 66 — 3,326 78 | 74] Mar. 31 244,065 | 45,771,011 5, 486, 160 | 1:25 | 10°67 | 3,185 = 
Scarborough Tramways Co.. — — — — — 2 — P a ou L 89 | а | 2 
Sheffield Corporation ..... . . . Oct. 24 5,721 5.361 2 360 + 151 39 | 37 Маг. 25 280,745 17,568,686 | 7,065, 380 | 896 9.842 4,226 5-04 
Southampton Corporation . . . Oct. 20 1, nm 1,033 4 55 — 380 18 18 | » 25 62,647 | 10,121,887 1, 157, 451 | 1-25 | 11:33 AS 1-30 
Southend-on-Sea Corporation... Aug 21 995 557 + 438 -+ 1,483 — | — — on | | — — 
Stockport Corporation ......... p ЛЕ = — — — 25 25 | Mar. 31 52,0 004 : 9,155, 172 1,336, 911 | 1:3 34 | 93 9- di 1,830 | 4°75 
Sunderland Corporation. . . Jan. 27 1, 310 1,336 — 26 IS 7,984 — — — = | = — — — 
Swindon Corporation .......... Sept. 22 169 196 + 13 — — — | CX | = | — — | ERN | ER PENA 
Torquay Tramways............ Aug. 26 630 647 — 17 T | 8°41 — Dec. 31. 15,065 2, 880,420 | 353,207 1:40 : 1:023| | i= 
Wallasey U. D. CO. . Oct. 30 834 841 — 6 + 731 | 12:68 | 12:45 Mar. 31; 43,823 3 8,331,038 891,540 | 12 111-79 | 3,453 | 7:72 
Warrington Corporation. согоо оь — ë — ==. | — | — — | — 1 | 
West Ham Corporation......... Oct. 14 2,377 2,250 + 126 ie 1104 | 27 14:7 | Mar. 31 122,881 | 35, 502, 836 | 2,556,854 780 10: )-95 | 4417 | 6-79 
| 
Wolverhampton Corporation... . Sept. 22 879 | 804 + 75 — 784 2271 — » 31 44432: | 9,440,369 975,714 | — nese 2,190 | 6-509 
|| | 
i i 


| | 
| | ‚ | 
2 K f ue 
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a "1 rain miles. h Half- year's figures. 
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ELECTRICITY, CUTLERY AND ECONOMY. 


At Sheffield, where tenement workshops—used by a 
single artisan, or bv an artisan and cne or more assistants, 
who carry on their trade on behalf of some large manufac- 
turer ог merchant—largelv prevail, a quiet revelution is 
taking place. Manv of these tenement workshops are run 
for grinding and pclishing purposes, and formerly steam 
was used for power; but now it is found that electricity 
is far more economica] than central steam power. 
found far more convenient, being more perfectly under 
control. So far the change has given complete satisfaction, 
and is gaining converts. Seeing that a group of tenements 
may range in rental value from 5s. per week to £120 a 
year or upwards, and that these groups are numerous, this 
adoption of electricity is an important move, which may 
afford practical object lessons for other industriel centres. 


REDUCING WASTE. 


In connection with Professor Charnock's report to the 
Bradford Engineering Sccietv cn clectric driving in textile 
factories, it has been pointed out that apparently the 
experiments were only made with large motors driving 
long shafting. What the Committee shovld do is to study 
the use of small motors for driving individual machines, 
or small groups. This would give different results. Again, 
it is shown bv critics that electricity cannot altogether 
banish steam from textile factories, because steam is re- 
quired for heating, humidifying, sizing, and many other 
processes. But it is not, cf course, seriously supposed that 
all boileis could be scrappcd, merely that the horse-power 
of boilers could be materially reduced and engines largely 
discarded. Indecd, the far-seeing among electrical engineers 
deliberately calculate upon the extensive generation of 
steam in industrial districts for the supply of cheap elec- 
trical power, the idea being that much waste steam could 
be taken from individual factories and used by central or 
sub-stations for the generation of electricitv, in which case 
the factories would gain an outlet for what was unprofitable 
to them, and would also profit bv reason cf the electricity 
concerns being able to sell cheap power. The idea is already 
being systematically exploited in the North-Eastern 
Counties, and is making many converts. | 


“RUN ON COMMERCIAL LINES." 


We are cften tcld that when a municipality instals a 
department for prcduction cr supplying cf any commedity, 
such department cught to be run cn purely commercial 
lines. The main idea underlving this proposition is right 
enough; there should be proper business management, but, 
after all, the commercial spirit cannot, and should not, 
altogether rule a corporation department. The difficulties 
facing friends ard critics cf municipalisation have been 
giving pause to two councils. At Bath the Corporation 
use both gas, supplied bv a private company, and clec- 
tricity, derived from their own undertaking, for lighting 
the public thoroughfares. Recently, being dissatisfied with 
the lighting of certain streets, the Surveying Committee 
decided to discard gas and instal new electric lamps. 
Naturally, and rightly enough, the gas company kicked, 
desiring to be permitted to put ep new gas lamps. Then 
the question arose as to pclicy. It was argued that as the 
clectricity works belonged to the Corporation, it should be 
supported through thick and thin, but others argucd that 
this support should be subject to economie considerations. 
And there the matter restcd. It must be remembered, 


It is 


however, that, as a rule, when electricity is installed, the 
community secure a more efficient and certainly a safer 
system. This is often overlooked when questions of ccst 
are being considered. Then. again, if the municipal depart- 
ment light the streets, the greater output enables 
a better domestic service to be supplied, so that the 
community gains. The “ strictly commercial " idea must 
be mcdified by common sense. 


COLWYN BAY'S PROFIT AND LOSS. 


There has been a searching of hearts, as well as an 
overhauling of the Electricity Works at Colwyn Bay, as 
the result of the fact that the department has lapsed from 
a profitable to a losing concern. Mr. Hill, from Rhyl, was 
called in to report cn the whcle position. Unfortunately, 
there seems to have been a comparison between the two 
municipal concerns. hence the report has called forth a 
gocd deal of recrimination and is scarcely likely to improve 
matters. Among the points coming in for criticism are the 
following : High rate for repairs of public lamps, amounting 
to £3 14s. per lamp; low rate charged for current supplied 
for public services; discrepancy between amount of 
current generated and that uscd at works cr scld, there 
appearing to be a loss of 64,000 units, or 200% on the amount 
generated. Мг. Hill also suggests re-arrangement of sta; 
and duties. Another proposal is that as the Electricity 
Department in former vears earncd £1,250, which went in 
reduction of rates, the loss should also be paid out of 
the rates. Of cours», in effect this is done, but it is well that 
profit and loss should be shown, as it must be taken into 
consideration when income-tax has to be calculated. Mr. 
Tudman, Cclwyn Bay's electrical engineer, has replied to 
some of the criticisms. He shows that part of the loss 
is due to obligatory, and at present unremunerative capital 
outlav, to a falling off in revenue owing to adoption of 
metal filument lamps, and to the low rate paid for current 
bv the municipality. As regards the apparent amount of 
current unaccounted for. which compares with Rhyl's 
18,947 units, this discrepancy is merelv a matter of different 
methcds of organisation and accounting. It does seem, 
however, that the municipality is debited at too low a 
rate for the current used by it. | 


FALSE ECONOMY. 


One patent fact is that the Cclwyn Bay ccncern is severely 
handicapped bv false eccnomy. There is ample procf that 
the lamps used for street lighting ought to be discarded, 
for they are outworn, consequently requiring too much 
attention frem the staff. and costing an absurd amount fcr 
keeping in repair. This clinging to appliances that are no 
longer much gocd is a prevailing fault, but cne from. 
which public bedies should be free. It is clear enough that 
these lamps, while entailing heavy expense and loss cf 
time, cannot give averagely gocd results, and, conse- 
quently, there must be a waste of current. Public bodies 
ought certainly to understand by now that to postpone 
replacing inefficient appliances is a penny wise and pound 
foolish peliev. Surely we have in the metallic filament 
lamps for indoor use a striking enough example, and one 
which should come home to everyone concerned with 
central station administration. By using these latest of 
scientific developments customers not only secure better 
illumination, but save on their bills as well. It is always 
true economy to keep up efficiency at the highest pitch 
practicable, and that cannot be done by retaining cld, 
time-worn appliances. 
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CONSULTING ENGINEERS. 


As regards Colwyn Bav, a misunderstanding seems to 
have arisen over the question of salaries. Mr. Hill considers 
that the second in command should not be called assistant 
engineer, regarding him as little more than an artisan. 
Mr. Tudman replies that he is a fully qualified engineer, 
and all that we can sav, under the circumstances, is that 
the municipality is greatly to blame in expecting its 
assistant engineer to carrv out certain of the duties which 
now fall to his lot. It is like using a fine steel razor to cut 
a millstone. Some discussion has arisen over Mr. Tudman's 
salarv, which is said to be higher than paid elsewhere. 
In this case, the salarv was fixed when Mr. Tudman under- 
took the duties of chief engineer and consulting engineer. 
It appears that since the services of a consulting engineer 
were dispensed with capital expenditure had been. under- 
taken to the extent of £15,000, thus showing a saving of 
£750 commission to the Council. While in no way desiring 
to criticise this particular case, we think the. principle 
bad. Apart from the fact that a chef engineer should 
have his time pretty well occupied with current work and 
planning for future developments, there is no doubt that 
the services of independent consulting engineers cannot 
wisely be dispensed with. A consulting engineer views a 
scheme with greater independence of mind, and should be 
in closer touch with new developments than is possible in 
the case of a local man. It is false economy, in nine cases 
out of ten, to save the consultant’s fees, 


AMERICAN GOVERNMENT'S 
ELECTRIC TRADING. 


Some criticism has been raised owing to the United 
States Government going in for electric power supply. Mr. 
R. A. Ballinger has approved of two contracts whereby 
the Federal Reclamation Service undertakes to supply 
respectively Spanish Fork City, Utah, with electricity for 
lighting purposes, and the supplv of clectricity to the 
Pacific Gas and Electric Co., for the lighting of Phanix 
City. In the one case the current is supphed (tothe extent 
of not more than 65,000 kw.h. per month, at eight-tenths 
of a cent per kw.h.), from the surplus power generated on 
the Strawberry Valley irrigation scheme. In the other 
case, the power is supplied from the Salt River Reclama- 
tion Scheme. Much the same policy is being pursued in 
India, and, indirectly, in Canada. 


—— 


MERCURY LAMPS AND EYESIGHT. 


One of the leading German medical papers declares that 
the ravs from mercury vapour lamps are injurious to the 
evesight. Five cases are reported where either conjune- 
tivitis or paralvsis of the retina was caused by the use of 
mercury vapour lamps for therapeutic purposes or as 
illuminants in factories. This extremely powerful lamp, 
with its chemically active coloured ravs, is comparatively 
new, and as yet scarcely understocd. It is probable enough 
that the lamps should be so placed as to avoid the direct 
ravs falling on the eves. It is a point requiring further 
investigation, 


DEHYDRISATION OF TRANSFORMER OIL. 


A new methed of removing water from oils intended 
to be used for insulation purposes in transformers is re- 
ported from France. The dehydrising agent used is scdium. 
This metal is added in small quantities to the oil, when 
hydrogen is formed, the scda falling to the bottom. About 
three-quarters of an ounce of scdium is added to 20 gallons 
of oil, more being added graduallv until no more gas is 
disengaged. The oil should be shaken up for a minute 
for a period of three or four davs, but it is found that the 
longer the oil is allowed to mature over the de ‘posit of 
soda, the stronger will be its insulating powers. Oil, it is 
said, can be treated in the transformers themselves, the 
sodium being melted and moulded into sticks, which are 
attached to wires and plunged into the liquid. Dehydrisation 
in bulk, however, is naturally preferable. 
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CELLOLINE. 


It will be remembered that in our issue of September 3 
we gave some particulars of " Celloline," a really marvel- 
lous substitute for celluloid in all the uses to which the 
latter can be put, as well as possessing other distinct 
advantages. In one form it 1s a viscous body, which ean be 
used as a varnish. and in this wav proves a splendid insu- 
lating medium for wires, thus doing away with соон 
binding. We are reminded of this when we read of the new 
svstem of wire insulation now being adopted at Woolwich. 
as described in another column. We understand that good 
progress is being made with “ Celloline.” It will un- 
doubtedly prove an immense boon when it is on the market, 
not only owing to its commercial advantages, but because 
of its safety. With 7 Celloline " there would be no danger 
of such a terrible accident as happened at Brooklyn. New 
York, on Monday, when Messrs. William Morrison & Son's 
Celluloid Factory was burned down as the result of an 
explosion, causing the. death of nine persons and the injury 
of many others. |“ Celloline " is not only not explosive, but 
practically non-inflammable. 


THE RAYS AND PRODUCT OF URANIUM X.* 
By FREDERICK SODDY, M.A. 


Experiments have been made with the uranium X. 
preparations separated with the help of Mr. A. S. Russell 
from 50 kilograms of pure uranyl nitrate. There occurred 
the growth of a feeble a-radiation as the intense B-radiation 
Such a growth of a-ravs, concomitant with the 
decay of B-ravs, is to be expected if the parent of radium 
is the direct product of uranium. X. From the pericd 
of the parent of radium given in another paper, the uranium 
X m equilibrium with 1 kilogram of uranium should. give 
bv its complete disintegration a product. having the a- 
activity of 2 milligrams of uranium, if no new intermediate 
bodies intervened. 

The preparations of uranium X were examined in а 
magnetic field sufficient to deviate all ravs having a value 
for Hp less than 8640, but the still undeviated B-radiation 
preduced a leak in the electroscope several times greater 
than that due to the y-ravs. So far as can be seen, these 
difficultly deviable B-rays are similar in general character 
and in the value of their absorption co-efficient, to ordinary 
B-ravs. The first measurements were made in an electro- 
scope filled with air, by covering the preparation with a 
thin screen, sufficient to absorb a-ravs and measuring 
the difference between the leaks with and without the 
screen. The results of these experiments are believed now 
to be untrustworthy, and thev are rejected provisionally. 
In later experiments the electroscope was filled with 
hvdrogen, which constituted an enormous advance, and 
these experiments have shown that the a-radiation of the 
preparation remains sensibly constant as the B-radiation 
decavs. Anomalies have been encountered with the diffi- 
cultly deviable B-radiation, which appears to vary in 
intensity according to the conditions in an unexplained 
wav. But throughout, the “difference leak " between 
the preparation bare and covercd, due to a-ravs, has re- 
mained constant in all the preparations examined. These 
measurements of the a-ravs. for different preparations, 
cover a pericd from immediately after preparation to 
nearly a vear in the case cf the main preparation, and lenger 
pericds їп the case of weaker preparations. The two 
most recent preparations each contained the uranium X 
in equilibrium with about 5 kilograms of uranium, and 
the growth of a-ravs if the du of uranium X into the 
parent of radium were direct. ‘should be equal to the 
a-radiation of 10 milhgrams of uranium. This should 
have been сахих detectable under the conditions cf the 
experiment. It is concluded that the parent cf radium 
cannot be the direct product of uranium X. The experi- 
ments, taken in conjunction with those given in the pre- 
ceding paper, indicate that it is not a prcduct of uranium 
X at all, but the subsequent history of the uranium X 
preparations must be awaited before this can be decided. 
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A SURVEY OF THE ELECTRICAL INDUSTRY.* 
Ву R. K. MORCOM, A.M.Inst.C.E., M. I. E. E. 


There appears to be no doubt that at present the electrical 
industry is passing through difficult times. There is a great 
deal of severe competition both home and foreign, and the 
market itself is not expanding as satisfactorily as in the 
past. I think that having as I have a keen interest in 
the progress of electricity, but being, as it were, on its 
border-land, I may be able to survey the position from 
a somewhat special point of view. More particularly I 
wish to consider the state of the primary branch of the 
industry—namely, large electrical engineering—which will 
be referred to as “the industry " in many places. With 
the object of getting into closer touch with internal opinion 
I referred to the reports of annual meetings and to the 
balance-sheets of the leading companies, and was surprised 
to note that at least one or two companies in every year 
since the beginning of the century complained of general 
industrial depression, although in the same vears others 
might state that trade was satisfactorv. Opinions being so 
conflicting I thought it advisable to analyse figures to dis- 
cover to what extent depression or the reverse existed 
by an examination of figures published or otherwise ob- 
tainable for the past few years. 

In some respects the state of the electrical industry 
is difficult to analvse. Its development depends upon the 
development of a practically new science, and its progress 
is affected not onlv bv the general progress of trade, but 
also bv the success of its competition with older methods 
of attaining particular ends. If electricity were unknown 
oil and gas could still give light and heat; ropes, belts, 
and shafting would transmit our power, and locomotives 
or horses propel our trains and trams. But the convenience 
of the electrical method is such as to make comparatively 
rapid headway in these fields. 

In studying the period from 1900 to the present day 
from available statistics, it at once becomes apparent 
that immediately the disturbance caused by the South 
African War had subsided, the trend of trade was upwards 
on à verv steep curve, except that 1904 and 1908 were 
noticeably periods of depression. So far as the Board of 
Trade returns for total imports and exports are concerned, 
the 1904 depression 1s masked bv the demands of the Russo- 
Japanese War, whereas that of 1908 is obvious. To find 
the signs of the former depression we must go to other 
figures. Among the chief users of electrical power are the 
textile, the iron and steel, engineering, shipbuilding, 
chemical, and mining industries. A study of the Board of 
Trade returns for these industries reveals the signs of 
depression not in the textile industry, which shows a steady 
increase up to 1907, but in the others. In the iron and steel 
industry there was a decided falling off in exports during 
1904. Тһе chemical exports instead of increasing were 
almost steady, the machinery exports showed an increase 
less than that shown in either 1903 or 1905. Also there 
was a falling off in shipbuilding in 1903-4 for vessels for 
our mercantile marine. There was likewise a fall in the 
rates of increase of coal and pig-iron production. 

The depression of 1908 is much more marked, and 
statistics show a retrograde movement all round—a very 
serious one in the textile trade, and actual decreases in 
all the other above-mentioned industries. As further 
indicating that these were vears of depression, the returns 
of unemployment show A peak in both. It is to be hoped 
that the coming winter will show some alleviation of the 
unemployed position compared to last year when it 
assumed such serious proportions. 

Another important consideration bearing on the progress 
of the industry is to be found in the expansion of public 
supply, my authority for which I take from the latest 
edition of Garcke's Manual. The figures show that whereas 
there was an increase from 1906 to 1907 of 179 million 
units, the increase from 1907 to 1908 was only 104 million 
units. The increases of plant installed for supplv under- 
takings have likewise fallen off considerably in the last 
year or two. 

The traction figures for municipal trams extended but 
slowly during 1908. The expenditure of tramway com- 
panies was very considerable, but Mr. Garcke points out 
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that the rate of growth of increase is not maintained, 
and a considerable portion was accounted for by railway 
companies’ electrical expenditure. The Board of Trade 
returns treating of the electrical industry itself are in- 
complete and unsatisfactory. Roughly they reveal that 
whereas our imports of electrical machinery have since 
1903 maintained a fairly constant level of, say, £600,000, 
our exports have risen from just under half a million to 
about one and one-third million. Figures of electrical 
exports and imports, excluding machinery, have been 
subject to various adjustments and classifications which 
obscure them, but the position may be summed up by 
saying that the imports have shown an almost steady 
rise, while exports fell severely in 1904 and again in 1908. 
The exact value of our home market for electrical machinery 
is one that is difficult to estimate. The census of produc- 
tion figures for the industry are not available, and unlike 
some of our foreign competitors, we do not seem anxious 
to publish particulars of our sales. Occasionally some 
indication is offered in prospectuses, but incomplete and 
sometimes over-optimistic. I endeavoured to get at it 
in а roundabout way as follows: I obtained, after con- 
siderable inquiry, particulars of the number of employees 
of leading firms. I also got from some of them the pro- 
portion existing between the export and home trade in 
a sufficient number of cases to suggest an average figure. 
The average was taken, the percentage from each firm 
being properly weighted. by multiplying it by the number 
of employees. As the figures given were confidential I 
can only give my results as follows: This rate for 1908 
works out at 314% foreign and 684% home. The figures 
are necessarily approximate only, but indicate that our 
home consumption is in the neighbourhood of £3,000,000, 
our exports one and one-third million, and imports half a 
million. In comparison with previous years our exports 
appear to have increased faster than the home consumption. 

Another noticeable point has been the falling off in the 
ratio, in our home consumption, between work for public 
service to that for private service. A recent estimate of 
the municipal demand was about 1} million per annum. 
To-day’s figure is probably a good bit less than this. 
Estimates of the output of other branches of the industry, 
which I glean from evidence collected in the Tariff Com- 
mission’s report, are that the home consumption of electrical 
fittings is between £300,000 and £400,000 per annum, of 
which about half is imported. For lamps the home con- 
sumption is about 20 million lamps, of which about 7 
millions are imported. 

So far the analysis has been chiefly confined to the 
consideration of the market for finished goods. The prices 
of raw materials will next be taken. The most noticeable 
feature of the century was the rise in price of copper in 
1906-7 to a value double that prevailing in 1894-5. This 
rise, it will be seen, occurred on a falling market for electrical 
machinery, and was a factor in preducing considerable 
distress to manufacturing concerns. The price of pig iron 
from a very low figure in 1901 has risen steadily, and was 
in 1908 nearly 70% above the former figure. Under these 
conditions of output and prices pf raw materials what has 
been the progress of selling prices? As an indication 
I propose to take instances which represent the general 
trend, selecting the branch for which the figures are most 
easily accessible to me—namely, generating sets for 
coupling to high-speed engines. I propose to give the price 
per kilowatt of alternating and direct current machines 
of about 250 kw. and about 1,000 kw. The averages thus 
obtained for 1901-2 were £3-6, £3:4, £9.6, £3-0 per kilo- 
watt. These started at once to fall, first slowly, then 
rapidly in 1904, and then again gradually, till to-day 
the corresponding figures are #19, #1:85, #1:5, £1:55. 
The trend of prices has been similar in practically all 
branches of the trade, and in the allied industries of 
stationary engine building and steam turbine building. 
The increased price of raw materials in 1906-7 made no 
difference to the rate of fall. 

The causes assigned for the fall are three-fold. Some put 
it down to foreign competition either real or feared, others 
to$'over-productiveness in the industry, others, again, 
to depression of general trade. A satisfactory feature 18 
that up-to-date machines are better designed and more 
reliable than the older; they are better manufactured 
and much better standardised. A few years ago to 
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meet the cut prices, some machinery was turned out of 
inferior design, but the mistake of such a policy has been 
clearly shown, and my own experience is that our manu- 
facturers now turn out the finest machines in the world 
at prices far below their true value. 

A further point that needs consideration is the dis- 
tribution of capital in the industry. The figures for this 
capitalisation are given in Garcke’s Manual, but unfortun- 
ately they are very disguised by the inclusion of a large 
number of companies whose staple product is not electrical, 
or who are merely agents for foreign manufacturers. I 
have taken out revised figures which will, I think, put the 
position more clearly. Mr. Garcke states that from 1896 
to 1906 the capitalisation grew from £6,500,000 to 
£40,000,000. I have attempted a closer analysis of the 


figures for the three years 1896, 1902, and 1908, which I 
tabulate as follows :— 


Large Lamps, Fit - Traction Instrum’ts | ——. 
Year. | Engineer- Cables. ting. and Acces- and Accu- | Foreign 
ing. Wiring. sories. mulators. | Agencies. 


1896 11,700.00011,400,000| 880,000; — 450.000 | 130.000 
1902 5.000.000 | 2,500,000 | 2,200,000 | 600,000 | 900,000 | 500,000 
1908 9.000.000 | 3,200.000 4.300.000 500.000 | 1,400,000 | 500,000 


It will be seen that much the largest rise in capital has 
been in the industry I am specially considering, and this 
branch is the one which accordingly will suffer most from 
internal competition. The stress in other branches is more 
likely to occur from foreign competition or that due to 
the large engineering factories taking up accessories as 
a sort of by-prcduct. 

The tendency nowadays is towards wholesale manu- 
facture and the accumulation of subsidiary manufactures 
into the hands of large firms whose business is of such a 
nature as to be akin to the particular subsidiary. It is 
generally a mistake to endeavour to link up two industries 
which require staffs of absolutely different training. For 
instance engine-building pursued by electrical firms has 
not on the whole been a great success, and probably always 
leads to waste in staff expenses. The heavy capitalisation 
which has been noted in the engineering section is one 
particularly worth note, and its effect may be usefully 
illustrated by a wider review than has been hitherto 
adopted. 

In a way it is a young industry, but past its infancy. 
In its infancy it suffered from one very bad slump in the 
early and middle '80's, similar to that which recently 
hit the infant motor-car industry. This slump was un- 
doubtedly due to the great rush of capital into an industry, 
based on a mistaken idea as to its immediate future. In 
the vear 1882 alone nearly £9,000,000 of capital was raised 
for electrical enterprises. As a result competition was so 
keen as to reduce profits to vanishing point. Improved 
methods of manufacture and gradual realisation of the 
over-eager anticipations of the companies gradually 
steadied the industry into one of increasing prosperity. 

The progress of electric lighting, which came with the 
improved design and cheapness of lamps, continued 
steadily. Electric traction found more and more applica- 
fion, and up-to-date manufacturers, by adopting electric 
drive because of its convenience, cleanliness, and economy, 
all brought grist to the mill, and a remunerative business 
was done during the closing years of the last century by 
a number of concerns whose names are household words 
with us. 

The beginning of the twentieth century seems to have 
heralded harder times. The older companies, led on by 
their excellent trade, increased their capital, and new enter- 
prise was tempted in by the evident prosperity of the 
business, till to-day we are again in the position that if 
all our works were full, the demands of our home ard export 
trade would not be enough to take their output. 

I find that, generally speaking, the summary of figures 
which I have so far given throw considerable light on the 
published remarks made at the various company meetings, 
which, as I previously mentioned, I had found somewhat 
conflicting. It 18 obvious that the sore straits in which 
some ot them found themselves, blinded them to the actual 
course of events. 

The evidence all points to considerable increase in the 
volume of trade in 1906 and 1907 in spite of a marked 


reduction in the increases of municipal expenditure. 
Reports show that improvements in organisation and 
design were having their effect in coping with the reduced 
scale of prices, but towards the end of 1907 the cheerful 
tone disappeared and a severe depression set in, the reasons 
for which as well as its character will be quite clear from 
what has been said about the very obvious slump of 1908. 

It is certain that had it not been for increased pro- 
ductivity, the first seven years of this century, excepting 
1904, would have been progressively profitable. In fact, 
1906-7 were remarkably good years. The introduction of 
the metallic filament lamp has undoubtedly reduced the 
requirements in machinery, and it remains for the increased 
cheapness and efficiency of electric light to stimulate the 
demand to a pitch when plant requirements shall again 
assume an upward grade. Cheap electrical power is en- 
couraging further industrial application, and if experience 
of heavy traction, at present.on its trial, is satisfactory, 
itis only a matter of time before this application is extended. 
Tramway work is bound to extend with increasing urban 
population. 

In shipbuilding more and more work is being done 
electrically, and the electrical requirements of the ships 
are growing, while at present the air is full of rumours 
of the close approach of electro marine propulsion. All 
these things give hope that, as the capitalisation which 
caused the slump in the early '80's was justified in the 
'90's, that of the first decade of this century may be justified 
in the second. 

But to cause such a demand capital and enterprise 
are required. I use the word capital in the usually under- 
stood sense of capital in bulk. While freedom of captial 
may not so much affect the sale of an article which can 
be bought in penny lots, when it comes to an industry 
whose output comprises units costing hundreds or thousands, 
free capital is its life blood. Without it we must look to 
great restriction of our home market which is at present 
our chief one, with the likelihood of foreign competition 
such as occurred in 1904. The other great markets of the 
world are practically closed to us. Our Colonial indus- 
tries though growing rapidly are not yet large enough to 
make up the deficit, and the same may be said of various 
non-manufacturing countries. The industry is so large and 
important that in foreign countries it receives special 
support from the Governments, and it is estimated that 
in Germany the number of employees increased from 
1904 to 1906 from 72,500 to 95,000. According to Garcke, 
the comparative British figures for 1907 would be 45,000. 
It is estimated that the whole of the electrical industry 
in this country employs 300,000 persons, so that its pros- 
perity may seriously affect the question of unemployment. 
In the large engineering branch capital must play a great 
part. Contracts are severe, and payments for the finished 
article are often held up for long periods. Al the while 
the wages of labour must be promptly and fully paid. 
Capital is the flywheel of industry, which keeps things 
going steadily under the fluctuating impulses of demand, 
and enables the machinery to grind out at an even rate 
the current of wages. It is, therefore, the business of capital 
to keep wages secure. But it cannot perform this function 
rightly unless it is secure itself. Such security requires 
a large enough market. Tt is serious to note in Garcke's 
Manual that almost £7,000,000 of capital in the industry 
earns no dividend at all, and to observe the serious fall 
which has occurred in the Stock Exchange quotations 
for electrical securities. In an industry so specialised, 
and which requires a great amount of brain work, a great 
deal of expensive machinery, and large purchases of raw 
material, the capitalisation must be high. I find from 
figures of numbers of employees, and of the capital of a 
number of our leading companies that on the average 
£300 of capital must be found to provide workshop, tools, 
security, and trade for every single workman. 

The average capital expended on buildings and plant 
is nearly £200 per man employed. Careful organisation, 
with increasing trade. will enable this figure to be reduced. 
The staff expenses for technical and clerical work are 
necessarily very high, and add considerably to the dead 
charges. In many instances their total is as high as the 
wages bill; while, taking an average for the clerical staff 
of a number of the large firms, it will be found that one 
clerk is required for every three to four workmen. The 
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importance of this clerical element is often overlooked 
when discussing the relation of capital to labour. I would 
like to enlarge upon the internal relations of manufacturing, 
but the information is very hard to obtain. In this con- 
nection the annual report of the American G.E.C. is most 
interesting. From the 1907 report I glean the following : 
Area, 4,770,000 sq. ft.; employees, 28,000; cost, $1.12 
per sq. ft.; orders, $60,000,000; capital, $64,000,000. 

I have touched a little upon the great subject of the 
relations between capital and labour, but will refrain 
from discussing it at all in its political aspect, as I have 
refrained from remarking upon the tariff controversy. 
We are not a political institution, but one thing upon 
which we all are intent is to do our bit for the welfare of 
our great industry, and thus for our country. Our bit is 
for the manufacturer, designer, and consultant to see 
that our products, designs, and schemes for 1910 are so 
superior to what we have done before that our older works 
will be discarded, and their substitution bring in such a 
crop of orders as to give plenty of business and full em- 
ployment to our engineers and factories alike. But not only 
must our 1910 goods be better than our previous ones, 
they must be better than any one else's 1910 goods. 

We are now so well equipped with fine technical schools 
and universities, and they have such splendid men on their 
staff as professors, that we may rest assured that engineers 
are being turned out, equipped with the highest training, 
and able to hold their own in any competition. This, 
above all, will ensure our industry showing progressive 
improvement, which will keep the market alive. 

A noticeable feature in the addresses of Chairmen of 
Local Sections of late years has been the stress laid on 
the education problem, and very rightly, but we must 
see that the thing is done properly and not overdone. 
Education can narrow as well as broaden. 

That a man in his time must play many parts has never 
applied to anyone, I think, as much as to the modern en- 
gineer. It has been pointed out that he may have to be 
a physicist, mechanic, accountant, salesman, organiser 
of labour, and judge, and you cannot be educated to all 
that. All that our teachers can do is to lay the right founda- 
tion of knowledge and leave experience to do the rest. 
So much has been said and written by able men on this 
point that I can but refer you to their writings and words 
for guidance in forming your own opinions, but there is 
one point on which I feel strongly, and that is that 
there is rather a tendency to discourage pure is favour 
of applied science. The value of mathematics, in particular 
as a training, should never be overlooked. Given zeal, 
I believe that mathematics, and plenty of it, will take 
a man further than any other training. It will give him 
that most valuable commodity, a well-ordered mind. A 
common experience is that if a student experienced diffi- 
culty, in say, advanced arithmetic, he would go back to 
it as child's play after a bout with algebra, and when 
algebra begins to get vague a dose of differential will 
send him back to scoff at the former difficulty, and so on 
into higher fields. A sound mathematician can always 
more readily specialise on a physical subject than another 
man—he is trained to reason. 

Take a mathematician, give him a workshop training, 
and let him read the technical papers instead of the sporting 
columns of the daily press, and he will make an engineer. 
If he also has the gift of common sense and zeal for his 
profession he will make a gocd engineer. An engineer 
whose knowledge of mathematics and pure science is 
rudimentary is to his truly educated confrére much what 
& pianola player is to a pianist. 

And this brings me to my conclusion on a point at which 
manufacturers, educationalists, and this Institution are 
on common ground. For it is only by keeping in the fore- 
front of scientific production that we can hope to secure 
for ourselves a prosperous industry and a respected pro- 
fession. 


*PAY-AS-YOU-ENTER" CARS. 
` The “ pay-as-you-enter " cars, the invention of Messrs. 
Ross & McDonald, of the Montreal Street Ra:lway, are used 
now very extensively in Canada and the States. In the 
latter country these cars are in use in no fewer than 40 
cities. 


683 


I2, 1909. 


AUTOMATIC ELECTRIC TRANSPORTATION. 
NOVEL AMERICAN SCHEME. 


An automatic electric transportation system is in the 
course of development in the United States, which, owing 
to its great flexibility and consequent adaptability to all 
kinds of conditions, seems destined to attract the closest 
interest in the electrical world. The main principle of the 
new System is the taking of electric energy directlv into the 
carrier from the rails on which it travels, thus doing away 
with the third rail and overhead trolley. If the claims of 
the inventor, Mr. Carr, of Buffalo, are substantiated, the 
adoption of the new system will greatly facilitate means of 
transport in the suburbs and country for the delivery of 
packages, mails, and like matter. 

We gather from the prospectus of the American company 
formed for the exploitation. of the invention, that the 
electric automatic device which has already reached a 


MAIL CARRIER AND STATION. 


practical stage of completion, will deliver automatically, 
as frequently as desired, mail or packages of merchandise 
to every house within a given radius. The installation of 
this electric automatic device will, it is claimed, supplant 
the present slow Government rural mail delivery svstem 
and provide the much needed parcel post. Delivery is made 
by means of carriers, which travel from 8 to 20 ft. above 
the ground, starting from a given point and travelling at a 
rate of 20 to 25 miles an hour, and depositing, while en 
route, mail or packages at any or all of the stations on the 
line. The carriers also automatically collect mail ог mer- 
chandise deposited by the farmers, and return with it 
immediately to the starting point or central station. It is 
said that one man can operate at least 12 rural lines. 


AUTOMATIC ELECTRIC ORE CARRIER FOR USE IN MINIXG 
DISTRICTS. 


This" being so, the rural resident may send his butter, 
eggs, and all other farm produce to the central station at а 
rapid speed, while goods of any kind may be distributed to 
any of the stations located at the various farmhouses on 
the line accurately and quickly. By thus facilitating the 
transporting of goods to and fro, and at the same time 
furnishing complete telephone connection for communica- 


tion, will afford the farmer practically the same advantages 


he would enjoy if a resident of a city. 
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It will be possible under this system to afford the rural 
districts two or more distributions a day. The electric 
carrier can cover a route of 25 miles in less than an hour. 


An underground tube system will be constructed in cities 
for the rapid delivery of mail from railroad stations to 
central and sub-post offices. This underground system in 
centres of congested population will also greatly facilitate 
the delivery of merchandise. Lines will radiate from central 
points to various outlying districts of the city. By the use 
of this system the great stores of the various big cities of 
the country may send parcels to central stations from which 
they will be sent through underground tubes to the various 
precincts of the cities and thence distributed by wagons or 
messengers. In this way shoppers from the outlying dis- 
tricts will find their purchases delivered at their homes 
before they return from their shopping tours. 

It is also intended that the system installed in concrete 
tubes shall be used to transport mail and merchandise 
between cities at a rate of speed hitherto impossible of 
attainment. ; 

Each rural resident will be informed when his mail box 
or parcel is deposited at his station by the ringing of an 
electric alarm ; and the progress of the electric carrier over 
its route will be noted at each stage in the central office by 
an electric indicator. In connection with the automatic 
transportation line, telephones will be installed on the line 
at an unprecedented low rate. 

The period of experiment has already been successfully 
passed. A complete full size line has been installed at the 
testing station, Main-street, Buffalo, where, as our illustra- 
tion shows, visitors may see the ore cars, rural mail carriers 
and automatic switch in actual operation. 

The inventor asserts that mail can be transported 
through the underground system, from Buffalo to New 
York, at the rate of 150 miles per hour. 


PANORAMIC VIEW OF FULL SIZE TESTING LINE. 


Another feature urged in behalf of the system is that it 
will make electric lights, heat and power possible in every 
farmhouse along its route through the rural sections. 
Tapping the rails, a farmer can enjoy electric lighting in 
his house, electric heat for his cookstove and electric power 
to operate his threshing machine. In short, Mr. Carr claims 
that the farmer can enjoy every electrical convenience that 
his city brother now enjoys. 

Moreover, by the use of this system, specially constructed 
carriers will take ore over mountains, through valleys— 
where the cost of constructing railroads would be almost 
prohibitive—and deliver the ore at a high rate of speed 
direct to the smelters, or dump it in freight cars. In the 
great wheat belts of the West and in the plantations of the 
South, this same means of transportation might also be 
adopted. 

We understand that the invention has aiready attracted 
a large number of capitalists, both American and foreign, 
from countries where the inventor now has patents pending. 


INDUSTRIAL PROGRESS IN SOUTH CHINA. 


The South China Government has placed in Amer'ca 
an order for a complete shoe factory. They have also 
pee in England an order for a complete tannery and 

elt, harness and saddle factory, the equipment of which 
is being purchased through Messrs. Sanders, Rehders and 
Co., Ltd., London. 


DETERMINATION OF TRAIN RESISTANCE." 
By E. I. WENGER, B.Sc., Stud. Can. Soc. C.E. 


The rapid development of the use of electricity as a 
motive power for railway trains has forced the engineer of 
to-day to the consideration of problems which were rela- 
tively unimportant a few years ago. 

The tractive resistance of electric cars being the founda- 
tion upon which is based the calculations leading to the 
selection of motive power, equipment has of late claimed 
considerable attention. Numerous formule have been 
developed, and a number of tests have been made to 
determine the train resistance of electric cars and trains. 
Amongst these may be mentioned the Buffalo and Lockport 
Railway tests in 1900 by Mr. W. J. Davis, the Zcssen high- 
speed tests in 1902-3, tests made by the Electric Railway 
Test Commission on the test car, ** Louisiana," in 1904—5, 
the New York Subway tests in 1905, and tests on the New 
York Central locomotives in 1905-6. The majority of these 
tests were made under somewhat unusual conditions of 
track and equipment, and consequently the results obtained 
are not generally applicable to traction problems met with 
in the ordinary inter-urban railway. It was, therefore, with 
the object in view of obtaining information which would 
be useful in the selection of motive power equipment for 
inter-urban railways operating single car trains that a 
series of experiments was undertaken by the Railway 
Engineering Department of the University of Illinois. 

The car used in making the tests to determine train 
resistance was a standard inter-urban car and formed part 
of the laboratory equipment of the Railway Engineering 
Department. It was built by the Jewett Car Co., and the 
principal dimensions are as follows : 


Length over all 

Width over all 

Distance between truck centres. . 

Height from under side of sill to 
top of roof 


45 feet 
8 feet 4 inches 
22 feet 4 inches 


9 feet 6 inches 


The car is divided into two compartments, the smaller 
of which contains the recording instruments as well as part 
of the motor control apparatus. In the larger compartment 
are a motor generator set for supplying low voltage current 
for bond testing, a water rheostat for regulating the voltage 
on the motors, and several other pieces of apparatus for 
work of a special nature. 

The trucks are of the C60 type of the Standard Steel 
Motor Truck Co. The wheels on one truck are rolled steel 
and on the other chilled iron. The wheel base is 6 ft. 4 in., 
and the wheels are 33 in. in diameter and have the M.C.B. 
tread and flange. The motive power equipment consists of 
four No. 101D Westinghouse motors, with a nominal rating 
of 50 h.p. The gear ratio is 22:62, thus giving the car a 
maximum speed of 45 miles per hour, with a pressure of 
500 volts on the trolley-wire. The motor control is the 
Westinghouse unit switch system of multiple unit contrcl. 
The switch group, circuit breaker, reverser, limit switch, 
and line relay are installed in the interior of the car for the 
purpose of inspection under operating conditions and 
instruction of students. 

The straight air brake system was used, hand brakes 
being installed for use in emergencies. 

The instrument equipment consists of two integrating 
wattmeters, a recording ammeter, a recording voltmeter, 
two speed-recorders, an air pressure recorder, and a portable 
wind vane and anemometer. One integrating wattmeter 
was used to measure the total power supplied to the 
motors, and the other one measured the power supplied to 
the air compressor motor. The recording ammeter and 
voltmeter were of the general electric graphic recording 
type, and gave continuous records of the current supplied 
to the motors and the voltage across the motor terminals. 
The speed recorders were of two different types, the first 
one installed consisting of a recording ammeter of low range 
connected to a small generator, which was driven from the 
axle and separately excited from a storage battery carried 
on the car. The other speed recorder was the well-known 
Boyer recorder, which was installed for the purpose of 
checking the speed record obtained by means of the electric 
speed recorder. The air pressure recorder was connected 
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with the brake cylinder, and was used in making braking 
tests, as well as serving to show whether or not the brakes 
were fully released during any tests. The portable anemo- 
meter and wind vane were mounted on a tripod and set up 
in the field adjacent to the track, and were used to deter- 
mine the direction and velocity of the wind for each indi- 
vidual test. The record sheet or chart was 40 in. wide, and 
was arranged to be operated on either a time base or a 
distance base. In operating on a time base the paper rells 
were driven by a small electric motor, while for operation 
on a distance base the rclls were driven from the axle by 
means of a system of gears. A record of distance was 
obtained by means of a magnetically operated pin, which 
made an offset in the distance line every 50 ft. The magnet 
circult was completed by a contact-maker driven from the 
axle. The location of the car at any instant was obtained 
by a pen operated by a magnet, the circuit of which was 
closed by means of a telegraph key operated manually as 
the car passed the poles. The time record consisted of two 
lines operated by magnets, which had their circuits closed 
every 5 sec. by a time-marker clock, thus producing offsets 
in the time lines at 5 sec. intervals. In addition to these 
recording instruments, indicating instruments were also 
connected in the circuits, and the records were frequently 
checked with the readings on the indicating instruments. 
Attempts have been made from time to time to develop an 
instrument for recording acceleration. The best resil s 
have been obtained by using a one-kw. transformer having 
the low tension winding connected in series with the 
ammeter used for recording speed and the high tension 
winding connected to a millivoltmeter. The jump spark 
method of recording was used with partial success, but, 
owing to the pressure of more important work, this accelero- 
meter was never fully developed. 

In making the tests the car was operated on the track of 
the Illinois Traction System between Champaign and 
Danville. This track was of the ordinary inter-urban con- 
struction, the rails 30 ft. in length and 70 lbs. to the yard, 
being supported by sleepers spaced 2 ft., centre to centre, 
and the ballast was mostly gravel. A very accurate survey 
of the track was made and the exact location of each pcle 
determined. 


The scheme of operation fcllowed in making the tests 
was to select a section of track free from grades and curves 
and of as great a length as possible. Owing to the fact that 
the kinetic energy of the car at high speeds was relatively 
large, and reading the speed record to the second decimal 
place rather difficult, no sections under 1,000 ft. in length 
were used, and as this division of the railway system con- 
tained a large number of curves, it was impossible to obtain 
suitable sections much more than 2,000 ft. long. A certain 
section of track was selected as the scene of operations for 
а certain day, and the car was run in both directions over 
this section as many times as possible. The regular service 
on this division being frequent, it was unusual to obtain 
more than 40 individual tests in any one dav, and the 
number of tests fell on some days to 10 or 12. The car was 
run to a point about 1,000 ft. from the end of the selected 
section, and brought up to the required speed some time 
before entering this section. While making the tests to 
determine the increase of train resistance due to curves, 
various curves of different radii, ranging from one degree 
to 15 degrees, were selected, and accurate surveys made of 
the curves and sections of tangent track at both ends of the 
curves. The car was operated at a uniform speed over the 
section of tangent track before entering the curve, the 
curve, and the section of tangent track after leaving the 
curve. 

The method followed in working up the data. At each end 
of the sections selected à perpendicular to the base lines 
was drawn across the chart, and, using a templet to correct 
for the arc described by the recording pens, the exact 
locations of each of the pens at the times of entering and 
leaving the section were obtained.  Perpendiculars were 
then drawn from these points to the various base lines, and 
the area enclosed by the base line, the record, and the two 
perpendiculars were obtained by using a planimeter. The 
mean height was then obtained by dividing the area by the 
distance between the perpendiculars, and the mean values 
of current voltage and speed were read on the calibration 
curves. The time taken to pass over the section was 
obtained by measuring the time line from the last five 
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second offsets to the perpendiculars at the ends of the 
section. Knowing the current, voltage, and time, the energy 
delivered to the motors was calculated. From the speed 
record the speeds at the entrance and exit of the section 
were obtained, and the kinetic energv of these speeds 
calculated. From the profile the elevations were obtained, 
and the energy input or output due to grade was calculated. 
Thus energy delivered to the motors plus or minus the 
change in kinetic energy plus or minus the energy due to 
grade divided bv the length of the section gave the tractive 
effort over the section. This divided by the weight of the 
car in tons gave the true train resistance in pounds per ton, 
the various values of which were then plotted against speed 
and an average curve drawn which showed the value of 
train resistance for all of the various speeds. In determining 
the increase of resistance due to curves the same method 
was followed, except that the tangential section at each end 
of the curve section was worked up to avoid anv possible 
error due to change in the relative direction of the wind 
with respect to the car. The superelevations of all curves 
were carefully ascertained and made a part of the records. 

A total of about 400 tests were made in the determination 
of train resistance for straight, level track, and the values 
obtained in these tests were plotted. As is to be expected 
in work of this nature, all of the points did not lie on a 
curve, so an average curve was drawn such that the sum of 
the moments of the points lying on one side of the curve 
was equal to the sum of the moments of the points on the 
other side of the curve. In this way a curve was obtained 
which was held to represent the average values of train 
resistance for ordinary inter-urban cars on a track of this 
type. At the same time the fact that a considerable number 
of points lay further from the curve than any possible 
error could account for would indicate that the train 
resistance varies over a considerable range, and shows the 
necessity of experiments to determine the values of the 
individual elements of train resistance. 

The results of the tests to determine the increase of train 
resistance due to curvature were plotted in a series of curves 
showing the increase for curvature of one, two, three, five, 
eight, ten, and fifteen degrees. 

Owing to the fact that these results are to be published 
shortly by the University of Illinois, it has been found 
impracticable to reproduce the curves at this time. 


ELECTRICAL DEVELOPMENTS AT BRADFORD. 

We note that a feature in the development of the Brad- 
ford Electricity Works, under the direction of the City 
Engineer (Mr. Thomas R«les) will be the installation of 
three turbo-generators of the Curtis vertical type, two of 
which the British Thomson-Houston Co., Ltd., of Rugby, 
have already partly laid down. In the extension that was 
made some few years ago room was provided for five sets 
of slow speed reciprocating engines and generators of 1,600 
h.p. each. Four of these sets are laid down. But in the 
space which had been reserved for the fifth it was decided 
to put in these turbo-generators. The three of them will 
take up much less than half the space required for a slow- 
speed engine and generator, yet the output in kilowatrs 
of the turbo-generator compared with the other type is 
3,000 as against 1,000, and the horse-power exerted 1з 
5,000 as against 1,600. The flvwheel alone of the slow- 
speed generating engine of 1,000 kw. capacity is heavier 
bv eight tons than the combined weight of the turbine 
engine and generator, which have a capactiy three times 
as great. The turbines being supplied to the Corporation 
are said to be the largest cf the veriicel type that have 
been built in this country. The whole of the rotating 
portion, consisting of turbine wheels, shaft, and the rotor 
of the electric generator, is supported vertically by a foot- 
step bearing, and this total weight of 15 tons is carried 
by a mere film of water supplied at a pressure of nearly 
500 Ib. to the sq. in. by a three-throw pump. The friction 
is so slight that a turbine will rotate for nearly one hour 
and a half after all power has been completelv shut off. 
Pending the completion of the above machines, a 1,000 
kw. (1,600 h.p.) horizontal turbine made by the British 
Thomson-Houston Co., Ltd., has been installed, and is 
now working. It runs at a speed of 3,000 r.p.m., and 
occupies a floor space of 85 sq. ft., which compares very 
favourably with the existing slow-speed engines and 
generators of the same output, and which take up a space 
of 683-2 sq. ft. 


1,200-VOLT D. C. CAR EQUIPMENT.* 
By F. E. CASE, Engineer of Railway Equipment, General 
Electric Company, U.S.A. 


Direct current of 1,200 volts has been adopted in pre- 
ference to 600 volts as the trolley potential of a number of 
interurban and other railways on account of lower first 
cost and lower cost of operation. That 1,200-volt current 
can be more economically delivered to the car requires 
little argument. On a railway having a given size and 
length of feeder, a car equipped with 1,200-volt apparatus 
will entail a line loss of only one-quarter that of a 600- 
velt car of the same size operating at a similar speed. 
With dense traffic, where cars are required to run on а 
verv close headway, consequen‘ly giving practically a 
uniformly distributed load, the sub-stations at 1,200 volts 
can be located twice as far apart as at 600 volts for the 
same maximum рег cent. line loss. 

Under the other extreme condition of two cars or trains 
only between sub-stations and passing midway the sub- 
stations can be located four times as far apart as at 600 
volts with the same maximum per cent. line loss. The 
latter condition, however, is rarely practical for inter- 
urban operation on account of the great headway between 
cars. Under the usual prevailing conditions of interurban 
service it will be found that the substations at 1,200 volts 
can be located from 2} to 3 times the distance apart as at 
600 volts to give the same percentage Ime loss. 

The adoption of commutating poles has made the opera- 
tion of 1,200-volt generators entirelv practicable. Where 
alternating current is better adapted to long-distance dis- 
tribution, rotary converters in sub-stations are also well 
designed to translate the alternating current to 1.200 volts 
direct. No more complicated or less reliable pieces of 
switehboard apparatus are required in the power house or 
substation than for the ordinary voltages. 

Either the third rail or trollev wire can be used for 
carrying current to the саг. One road is now successfully 
using the former, and there are several others using the 
latter. The third rail is of the under-running tvpe, and is 
installed in a similar manner to a 600-volt practice, but the 
insulators are of somewhat increased dimensions. 

No radical departure from standard 600-volt practice is 
required in the line construction to ensure a safe insula- 
tion. Cross suspension, side bracket, or catenary method 
of trolléy wire support can be used, but additional insula- 
tion over that used for 600 volts is, of course, required. 
The catenary form of suspension is usually recommended, 
as not only does it require a minimum number of poles 
and insulators, but it provides the most flexible support, 
which is a great advantage for high-speed operation. 

The standard trolley base, pole and wheel give better 
results than with 600 volts, as the current to be collected 
for a given weight and speed of car is only half, which 
increases the life of the wheel especially. 

The motors are similar electrically to ordinary 600-volt 
commutating pole motors, with increased insulation, and 
there is no departure in mechanical features from other 
direct current motors for lower voltage. The brush holders 
are located in a similar manner, and there are no more of 
them, so that inspection is just as readily made as in other 
direct current motors. The commutation of the motors is 
so good that no more attention to the brushes and com- 
mutator is required than with low voltage motors of similar 
capacity. As the motors have the same electrical charac- 
teristics as other direct current motors, the armature 
speeds are no greater, and in consequence the bearings are 
equally long lived. 

Some motors have been furnished by the General Electric 
Co. for operating directly on 1,200 volts and others two in 
series. With the former it 1s possible to operate at only 
half speed on 600-volt portions of the line, but the latter 
motors can be connected in multiple so as to give the 
same speed on the low voltage as the high, which in many 
cases is a great advantage. . 

The car equipment consists of apparatus similar to that 
used for 600 volts, many of the parts being identical. 
Cylinder platform controllers have not been used in any 
instance, however, as they require the motor current to be 
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carried above the floor, and we have considered it advisable 
for obvious reasons to keep the apparatus that breaks the 
main circuit under the car, where it can be suitably isolated. 

Sprague-General Electric Type M control comprising 
electrically operated contactors, a reverser and a circuit 
breaker is used. These parts are practically the same as 
for 600 volts, with additional insulation where required. 
Both automatic control as described in my paper of last 
year for 600-volt operation, and hand, or non-automatic, 
control have been furnished. The circuit connections are 
identical, for both the master control and the motors, to 
that used for 600 volts. 

Standard 600-volt contactors, operated by means of 
electro-magnets, are employed for making the motcr and 
resistance circuits in the ccntactor box, a few extra con- 
tactors being used to provide the necessary breaks in series 
to safely open the circuit. Practice has shown that a 1,200- 
volt current can be very satisfactorily interrupted by the 
contactors, and that the burning is not excessive. 

Proper insulation of the reverser contacts is easily 
secured, owing to the motor fields being reversed, instead 
of the armatures when the direction of car movement is to 
be changed, and also because the fields are connected to 
the ground side of the armatures. This connection of the 
motors has been adopted both in new cylinder contrcllers 
and type M control for 600 volts. For commutating pole 
motors, it is desirable, in order that the commutating field 
winding. which is permanently connected to one side of the 
armature, may always be on the ground side of the arma- 
ture. The connection has also the advantage that fewer of 
the contacts have a high potential between them, as the 
drop across the exciting field to be reversed is only about 
15 volts. 

A magnetic blow-out circuit breaker, located under the 
car, similar to the one generally furnished with type M 
control, is used for an overload protective device. It is, 
however, provided with a more powerful magnetic blow-out 
and has an increased opening and insulation. The circuit 
breaker is set and tripped from the motorman's cab by 
means of the ordinary double-movement switch, which 
connects to the proper train wires. 

A magnetic blow-out copper ribbon fuse-box is provided 
as an additional protective feature for the main circuit. 
Standard 600-volt cast-grid rheostats are used for pro- 
viding the necessary resistance steps in starting the motors. 
These rheostats are effectually insulated from the angle- 
irons to which they are attached by means of large ccllars 
and tubes surrounding the supporting bolts. A new design 
of cast-grid rheostat has recently been brought out. 

When a car equipped with four motors is required to 
operate at the same speed on both 600 and 1,200-volt 
sections, it is necessary to use а commutating switch for 
changing the connections of the motors. For 1,200-vclt 
operation this switch connects the motors in two groups 
with the motors in each group in series, each group being 
handled as a single motor. This commutating switch is 
arranged for operating either by hand or with air con- 
trolled by a valve located near the motorman. An inter- 
lock device is provided, which prevents operation of the 
contactors if the motors are not properlv connected for 
1,200-volt running. 

On some roads the operating conditions are such that 
only on the interurban sections 1s it desirable to obtain the 
maximum speed. To meet these requirements the com- 
mutating switch is, therefore, not necessary, and having 
1,200 volts on the high-speed section and 600 vclts on the 
city division gives relative speeds of about 2 to 1. 

Six hundred-vclt current is used for operating the con- 
trcl, and also for the car lighting. With the earlier equip- 
ments, the air compressors are also operated at this vcltage. 
This current is obtaincd from a dynamotor, or motor 
generator, of waterproof design for mounting under the car. 

The new feature of the dynamotor із a series fis ld wind- 


ing, which is connected between the two halves of the 


armature, and is provided with a tap at its centre. In 
starting up, line current passes through the first half of 
armature, series field, and second half of armature to 
ground, thereby strengthening the normal field, and the 
machine operates as а compound motor. When current is 
being taken from the tap in the centre of the series winding 
for the control of lights, the two halves oppose each other, 
and there is no effect on the field strength. When the 
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trolley leaves the wire with the dynamotor running, and 
the controller on, there is an immediate tendency of the 
dynamotor to deliver current to the motors, due to the 
momentum of the armature and the shunt field. The 
series winding now comes into play by demagnetising, or 
beating down the field, since the direction of the current 
has been reversed in the first half of the series field, and 
the two parts, therefore, no longer oppose each other. 
This action prevents an amount of current sufficient to 
blow the dynamotor fuse being taken by the motors. 

The dynamotor is a very simple device, both electricallv 
and mechanically. No mechanical load being driven by the 
armature, the strains on the bearings are negligible and 
the parts are long-lived. On recent equipments the dyna- 
motor is started up automatically, when the car runs on 
to a 1,200-volt section, by means of a selector relay. The 
light and control circuits are disconnected from both the 
trolley and dynamotor, when the relay is not energised, 
the proper connections being made to correspond with the 
voltage applied. To insure correct operation of this relay, 
a short, grounded section of trolley wire is interposed 
between the 1,200 and 600-volt portions. 

The electric heaters can be operated either from the 
dynamotor or directly from the 1,200-volt circuit. As the 
conductors in the heater are insulated from the frame by 
porcelain, the requisite insulution is easily secured for 
1,200-volt operation. 

The air compressors on some recent equipments are 
wound for operating at 1,200 volts, as there 1s no difficulty 
in obtaining good commutation and insulation for this 
voltage. When the car is running on the 600-volt section 
the compressor will, of course, be required to operate for a 
longer period if air is used to the some extent as on the 
1,200-volt portion, but this 1s easily taken care of in select- 
ing the proper capacity of compressor. 


TRANSFORMER NOTES AND CALCULATIONS.—III. 
BY "ELECTRON." 


(9) Determine approximately the dimensions, sizes of 
wire and the weights of the core and the windings of a 
100 kw. 50-cycle single-phase transformer, given the 
following particulars :— 

E, = 5,000 volts; Е, = 250 volts. 

Ba. = 10,000 C.G.S. per sq. em. 

Current density = 250 amperes per sq. cm. 

Core loss = 2:5 watts per kilogramme of iron. 

Power-factor of external load = 0:8. 

Space-factor, s, of the windings = 0-4. 

Thickness of transformer iron = 14 mils. 

Molecular co-efficient constant эу = 00012. 

Specific resistance of copper = 1:6 microhms per cm. 

cube. 

Also estimate the full-load efficiency. 

As some mutually conflicting conditions have to be 
satisfied when designing a static transformer, it 1s obivous 
that the design of a transformer is a complicated problem, 
and considerable experience is necessary before an engineer 
can fix upon the best values to give to the dimensions 
of the core and the windings, so as to secure the essential 
conditions of high efficiency and low cost. From first 


Fig. 5. 


principles, it is obvious that the factors which have to be 
taken into account are the maximum value of the flux- 
density, the permissible iron and copper losses, and the 


nature of the external load. As this example is given 
to show how to apply the fundamental principles of the 
transformer, the following scheme is suggested more from 
the educational, than from the designer's, point of view. 
It is assumed, for instance, that a definite relationship 
exists between the various dimensions of the core to the 
breadth of the core, which in Figs. 5 and 6 is denoted 
by the symbol z, the other dimensions being given as 
bz, ст and dz, as indicated in the figures. 

Static transformers may be divided into two classes, 
i.e., the shell (Fig. 5) and the core (Fig. 6) types, and as 


Fig. 6. 


the shell type may be recommended for high voltage work, 
the shell type will be selected for the example under con- 
sideration. As a general rule the actual volume of the 
iron used may be taken as 90% of the space occupied 
by the iron, the remaining portion consisting of the insula- 
tion between the plates, or, in other words, the volume 
occupied by the iron and its insulation is 1-1 times the 
actual volume of the iron. There are, of course, several 
methods of disposing the primary and secondary windings, 
and to simplify matters it will be assumed that the two 
windings are sub-divided and interlaced, and that the 
same amount of space is required for the primary and 
secondary windings and their insulation. 


Then, if C, denotes the current density adopted, t.e., 
250 amperes per sq. cm., we have 


I 1 
area of winding space = 28» C. MN read eu eio eds (1) 
41 3 
JJV (2) 
Ca sber? Output 


where Рә denotes Cos 0 or the power-factor of the external 
load, and s denotes the space-factor, or ratio between the 
actual space occupied by the copper to the space occupied 
by the winding. Consequently 
2 2 x output. 

We also have from first principles 

Ez = yV r f (A Ba.) Sz 10-? volts 
and A = dz? (from Figs. 5 and 6) 


Е, 108 
С So = Vr fda? Ba & € 9 ө ө е 9 * е е à ө ө е э 9 € ө ө 5 (5) 
d PQ.C,stez*E; E 103 
ene 2 х oup ~ Vajda? Buss 
у x output x 10? 
of = PC sbel] Bu e 9.8 9 EENE E а (6) 


For a transformer of 100 kw. capacity and a space- 
factor, s = 0:4, the following values are appropriate: i. e. 
b = 4, с = 15, and d = 2-25 for the shell type of trans- 
former; whilst b = 2, c = 3, and d = 1 for the core type. 
Therefore, by substitution for the above example, we have 

„ _ VĒ x 100,000 x 108 
r x 08 x250 x 04 x} x 1-5 x 2-5 x50 x 10,000 
= 45020 
and z = 14-57 cms. = 15 cms. (say) 

We consequently have as the approximate dimensions : 
Breadth of coil space = § х 15 = 10 ems. 
Depth of coil space = 1:5 x15 = 225 ems. 
Length of core (iron) = 2:25 x15 = 33-75 cms. 


a 
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With respect to the secondary winding we have 
_  E;x10? 

VI f (d т?) Bar 

Е 250 х 108 

V2 х 50 x 2-25 x 152 х 10,000 

= 22-22 ог 23 turns 


And since 81 Ei 


82 Е Е, 


2 


we have 


5,000 
81 = 23 X 950 

And since the primary and secondary coils are assumed 
to be interlaced, both the coils will have the same mean 
length, la, of a turn, which from Fig. 7 is determined as 


follows :— 


— 460 turns 


8 
e ~- ON 
мх 


lm = z (2 + 2-24 + 4b) cms. for shell type 
In = (2 + 2-24 + 2b) cms. for core type 
In the example given 
l, = 15(2 4- 4-95 + 23) 
= 144-25 cms. 
Consequently the total length of wire required for the 
primary winding is 
L, = 460 x 144-25 
= 663-55 metres 
and for the secondary winding 
Lz = 23 x 14425 
= 33-1775 metres. 
The size of the wire to use is decided by the permissible 
current-density, and the secondary current is 


100,000 
12 = 08 x950 ^ 500 amperes 
and the area of cross-section 
500 
42 = 250 = 2 Sq. cms. 
For the primary winding, we have 
- Se 23 
I, "8; “1з = 460 х 500 
= 25 атрегев 
and the area of cross-section 
25 ] 
a, = 250 = то . cm. 


Assuming that the specific-gravity of the copper is 
8:9, 1. e., one cubic centimetre of copper weighs, 8-9 grammes, 
the total weight of the primary winding is given by 

Wt, = 89 xa, х1, (in centimetres) ` 
8.9 x 15 x 66,355 
= 59-056 kilogrammes 
and for the secondary winding 
Wis = 89 ха» х1 
= 8.9 x2 х 3317-75 
= 59-056 kilogrammes 
and the total weight of copper required will be 118-112 kg. 

The weight of the core is readily obtained from the 
volume of the iron forming the core by taking the specific 
gravity of iron as 7:8. Krom the geometry of the core 
(Figs. 5 and 6) the volume of the iron is obviously given by 

V,= dz [ (22 + 2bx) (x + cx) — 2bx хсх)] 
= 24х% (1 + b + c] cu. cms. (shell type) 
and V, = dr [ (21 + br) (2x + cr) — bx хсх] 
= 2dz? (2 + b + c] cu. cms. (core type) 
The volume of the iron in the example is, therefore, 
V, 22 x225 x15? [1 ＋ 3 + 15] 
= 48,100 cu. cms. 


uod 


and the weight of the core is 
Wt, = 48,100 х7:8 = 375-18 kg. 


To obtain the efficiency at full load it will be necessary 
to determine the iron losses and copper losses separately, 
and, as previously shown, the iron losses are given by 


W, = Vol [y f BAS x 10-7 41/2 B2, „ x 10-15] watts 
0-0012 x50 x 10,000 1%) 
48,100 [ FFF 
( 107 ) ш 
142 x 50? x T] 


1016 
= 48,100 x[0-01507 + 0:0019] 
= 960-6 watts 


This corresponds to or 2-56 watts per kilogramem, 


960-6 
375-18 
which is approximately the value specified. 
The copper losses are given by 
W. = I?R + D? К, 
16 66,355 
10 01 
= 1326-7 watts. 
The total losses are 
W = W, + W. 
960-6 + 1326-7 
2287-3 watts. 
Therefore the efficiency is given by 
100,000 
7 = 100,000 722873 
= 97-75%. 


/ 16 3317 75 
+( 500° x 1o *^ 2 )] 


= 0:9775 


ELECTRICITY IN BOILER CONSTRUCTION. 


At a meeting of the North-East Coast Institution of 
Engineers and Shipbuilders, held at Newcastle-upon-Tyne, 
on the 29th ult., Mr. D. Myles (Vice-President) read a 
paper on Marine Boiler Design, Construction, end 
Economy.” Mr. Myles observed that, along with the 
improvement in workmanship, there had been vast 
improvements made in machines used in the manufacture 
of boilers. The hcles for stay tubes, which a few years 
ago were tappcd by hand, were now almost universally 
accurately tapped by machine, and this applied also to 
stay holes between combustion chambers, boiler backs, 
etc., and a hcle tapped by machines was more likely to 
be true and fair than one tapped by a man pulling at the 
end of a long single-ended lever, as was frequently the 
case in former years, and if the hole was truer, thé screwed 
stay would necessarily be a better fit. The same remark 
applied to the greatly increased use of electric or pneumatic 
drills instead of the hand ratchet brace, and although this 
improvement might be also in the direction of economy 
in costs, the more accurate workmanship was undoubtedly 
in the direction of improvement in the manufacture of 
boilers. With regard to future development, it appeared to 
him that while water-tube boilers were absolutely essential 
for certain classes of work, they, like everything else, had 
their limitations, and while they had overcome troubles 
arising from quick raising of steam, forced evaporation, 
etc., they brought with them defects and troubles to which 
the ordinary type of marine boiler was not subject, and 
which would restrict them to vessels for special service, 
and the ordinary return tube type of marine boiler had 
still a long and useful career before, it. He had always 
considered caulking as rather a barbarous method of 
making seams of boilers tight, but it was very difficult to 
propose a satisfactory substitute. The electric arc, oxy- 
acetylene, or any other method of welding had disadvan- 
tages, which at present appeared fatal, but from the 
advances that had already been made in this direction, 
he hoped that some further improvement would be made 
in the near future, and that a more satisfactory method 
of making boiler seams tight, without interfering with the 
movement due to expansion, would yet be discovered. 
Mechanical stokers for marine purposes did not appear to 
have made any great advance. Several systems had been 
tried with fluctuating success, but he thought it would be 
a long time before the properly trained fireman was super- 
seded. 
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ELECTRICITY AND THE COUNTRYSIDE. 

Quite recently we dealt in this column with French 
and Italian enterprise in bringing the enormous 
advantages of electric lighting and power within 
the reach of semi-rural communities and agricul- 
turists. We have also repeatedly pointed out 
that the many streams that intersect our country 
should enable our own rural districts to secure the 
benefits of cheap electricity. A most apt illustration 
of this policy is seen in the enterprise of Grassington, 
which, with its sparse population of 500 inhabitants, 
has succeeded in providing itself with a most 
serviceable hydro-generating station. Another 
instance is seen in the new system of automatic 
traction which is being brought forward at 


Buffalo, and of which we give a brief des- 
cription elsewhere. This movement to bring 
electricity into the country is ап eminently 


satisfactory one in every way. Viewed from 
the broad economic point of view, it will tend 
to make country life more easy, enjoyable and 
profitable ; from our own particular stand, the 
movement deserves encouragement as a healthy 
development of the industry. In this country we are 
somewhat slow in adopting methods which amount 
to a revolution when applied to a calling which 
is peculiarly conservative, not to say stagnant. 
But, with the example set us by our French and 
Italian friends and our kin over the seas, 
what has taken place at Grassington should prove 
merely a forerunner of a steady spread of the 
beneficial influence of electricity. Another aspect 
of the popularising of electricity should receive close 
attention. In America, for some time past, tele- 
phones have radiated from a vast number of towns, 
not only for the purposes of inter-communication 
between the towns themselves, but so as to link 
up outlying farms through their nearest villages 
with the city exchanges. It is extraordinary how 
this service has “ caught on ” in the States, where 
soon the farms using telephones will form a no 
mean percentage of the exchanges’ customers, The 
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idea has, to a large extent, spread to Canada, and 
it is being adopted in Australia and, to some degree, 
in New Zealand. As for South Africa, the question 
of a farm telephone service has occupied the atten- 
tion of the various Governments for many months. 
It was seriously discussed at the Congress of the 
South African Union sitting at Kimberlev, and has 
been endorsed by the Inter-Colonial Agricultural 
Union. The Governments of Cape Colony, Natal 
and Rhodesia have already expressed their inten- 
tions to further the scheme, while the Transvaal 
and the Orange River Colony have the matter 
still under consideration. It is felt that a widespread 
telephone service such as proposed would be of 
incalculable value not only to agriculture, but to 
the Colonies generally. We may ask what is being 
done here, seeing that the telephone service 
generally is so soon to be taken up by the Post 
Office? With our denser population and shorter 
distances, farm telephone service is, perhaps, not 
so greatly needed as it is in the Colonies ; on the 
other hand, it should be easier and more remunera- 
tive. Not only does the telephone place a farm in 
a better position for social purposes, and for the 
convenience of selling and purchasing, but it 
reduces the hardships of isolation, rendering a call 
for help in case of illness or other immediate need 
easy, and should be of service in helping to stamp 
out the spread of disease, as the precautions in- 
cumbent when disaster threatens could be made 
more efficient. For all these reasons, our farmers 
deserve some consideration on the part of the Post 
Office. Meanwhile, the fact that electricity is 
destined to quicken life in the countryside is too 
patent to be ignored. It is a movement fraught 
with great possibilities, which it behoves electricians 
and manufacturers to recognise and foster. Abroad, 
in our own colonies, and notably in the countries 
of South America, the use of electricity and tele- 
phones on farm will mean a steadily increasing 
demand for electrical machinery, wire and appliances 
generally, and also opportunities for young 
engineers, and there is no reason why we should 
not participate in this coming boom. But while we 
shoyld carefully study colonial and foreign markets, 
it should not be forgotten that our home market 
only requires a little judicious stimulus to bring 
about a healthy revival. In this connection the 
countryside should receive closer attention, for its 
potential influence on electrical engineering pros- 
peritv is far greater than the casual observer is 
inclined to allow. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard.” 


TO CORRESPONDENTS. 
All communications intended for the Editor should be addressed 
"^ “THe EDITOR, 149, Fleet Street, London, E. C.“ Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


LIGHTNING CONDUCTORS. 


‘Sir,—I beg leave to thank Professor Dalby for his remark 
in your issue of the 22nd ult., though he might perhaps 
have expressed himself differently. I admit I am a mere 
tvro in this matter, but it is one that I am called upon to 
dea] with occasionally and am anxious to Jearn something 
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definite about. If he would be so good as to give some 
information as to really reliable works on the subject I 
should be grateful. : 

When I asked my bookseller to get me the latest mono- 
graph, he supplied Hedges “ Modern Lightning Con- 
ductors," which I presumed was a reliable scientific work, 
as it professes to be “a supplement to the Report of the 
Lightning Research Committee of 1905." This Com- 
mittee I supposed was a highly authoritative body, but a 
reference to your columns of 1905 has caused me to modify 
my opinion, and a comparison of its real report with the 
version in Hedge's book has shown me that, as stated by 
Mr. Hands, there are additions in the latter. I have been 
hoping to see in your columns an explanation by the author 
as to his reasons for inserting them, or a disclaimer from 
some other member of the committee. In the absence of 
these, I can only presume that the report itself is not more 
valuable than the book. 

There are, doubtless, many electrical engineers who, like 
mvself, are required to deal with lightning conductors, 
and who are anxious to do rightly in trying to prevent 
buildings being damaged by lightning. What are we to 
do, and who are we to believe in ? 


Yours faithfully, 
A 


CONTINUOUS CURRENT MACHINES. 


Sir,—In your current number Mr. Rennie criticises the 
answers given to Question 1,204 (published in issue of 
October 29), and considers that in the first answer, by 
H. K. W., an important item was forgotten. 

I did not “ignore fhe fact " that the generator was to 
supplv a three-wire system ; but I did read the question 
carefully, more than once. The question mentioned that 
the generator was by means of a balance to supply a 
three-wire system.” 

This I took to mean a balance set—balancers. Also, a 
change in the armature winding was required “ by altering 
several connections," and was given by the first answer. 

With two similar separate windings on one armature 
and two commutators, the generated voltage will be the 
same in both windings, and for a three-wire supply the 
regulation will be bad for unbalanced loads. A three-wire 
system demands either separate generators between middle 
and outers, having good constant potential characteristics 
or good control; or else a generator between outer lines, 
and balancers. 

Mr. Rennie mentions the second method as more ex- 
pensive, more of à makeshift, and able to be done more 
rapidly. I do not agree as regards the makeshift. The whole 
change from two-wire to three-wire working does not want 
to be a makeshift, and is certainly not going to be done 
with a rush. 

Yours, ete., 
H. K. W. 
Hornsey, N., November 8, 1909. 


INCOME TAX ASSESSMENTS. 


Sir, — By the time this letter appears the Notices of First 
Assessment under Schedule D will probably have been 
scattered broadcast. Should the assessment be in excess 
of the amount stated in the return form sent in nearly 
six months ago, the taxpayer should appeal immediately. 
It is essential that instant objection to the assessment be 
sent, otherwise it will be confirmed. | 

For the information of taxpayers, I beg to state that 1t 
is only necessary to write a letter to the Surveyor of Taxes 
somewhat similar to the following :—‘‘ I beg to give notice 
of objection to the assessment of (say) £350 levied on me 
for the year 1909/10." | 

If it be found subsequently that it is not desired to 
appeal, no harm will have been done ; but in any case the 
way must thus be left open for a subsequent appeal. 
Without some such notice any and every rectification would 
be statute-barred. 

Yours faithfully, 
F. Lonce Rosser, Secretary. 
The Income Tax Reclamation 
Association, Ltd., 14, Queen 
Victoria-street, E. C. | 
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CENTRAL STATION ECONOMIES.* 


By W. L. ABBOTT, Operating Engineer, Commonwealth 
| Edison Co., Chicago. ; 


The selling price of electricity in large quantities is now 
about one-tenth of what it was 20 years ago, and as the 
business of selling electrical energy 20 years ago was a 
precarious one, whereas stock quotations indicate that 
this same business at the present time is on a safe com- 
mercial basis, despite the greatly reduced prices, which 
are tending steadily lower, it is apparent that radical 
changes have been and are still being made in central- 
station economies. 

With the improvement in the general scheme of genera- 
tion and distribution has come a much more wonderful 
and unprecedented increase in the volume of business, 
permitting and necessitating more elaborate organisation 
and a minutely detailed analysis of all the elements con- 
tributing to the cost of the energy sold, so that it is possible 
for the wholesale manufacturers of electrical energv to 
tell with as great exactness the cost of each element entering 
into the grand total of the expenses of conducting the 
business as it is for a manufacturer of anv other staple 
article to tell the cost of each piece which his shop turns 
out. 

The items which go to make up the total cost. of central- 
station operating may be generally classified as fixed 
charges, general expenses, and operating costs, of which 
fixed charges equal the other two combined. Fixed charges 
comprise interest or dividends on investment, sinking fund 
or depreciation, taxes and insurance, and are the severest 
burden on the business. An extravagance or error oi 
judgment in design and construction becomes a tax on 
the business until that investment is wiped out through 
the operation of the sinking fund. 

Most of the earlier plants were of such irrational design 
and cheap construction that the depreciation ate up the 
margin between revenue and operating costs. Under early 
designs of central-station distribution, the fixed charges, 
instead of being 50% of the total costs of the business 
must have been as high as 70 or 80°, or in cases where 
the system broke down under excessive fixed charges, they 
may have been as high as 900%. 

Fortunately, now that the day of high prices formerly 
obtained for electrical energv is past, the business has 
gotten upon a conservative basis, the different components 
of the costs are better understood, and the engineering is 
done by experienced engineers. With the increasing in- 
vestment in these properties, the capitalisation of former 
errors and of old-time apparatus, now obsolete and dis- 
carded, is becoming a smaller component of the entire 
capitalisation, so that the effect in time will be to lessen 
materially the relative importance of the item of fixed 
charges. It is by the reduction of fixed charges, rather 
than by reductions in the amount of general expense or 
operating costs, that the decrease in the cost of electrical 
energy in the immediate future will be obtained. 

On the other hand, because it is not feasible to construct 
a pole line fora single wire nor a conduit line for 
a single duct, and because all installations of whatever 
nature must have some provision for future growth, 
as wel as for reserve capacity to guarantee the 
service in case of accident, it is evident that the investment 
must always be far in advance of the minimum require- 
ments, and to that extent be unprofitable. 

The number of power houses which will most economically 
serve a given market depends on several factors—extent 
of territory, amount and density of business, overhead or 
underground transmission, and the amount of permissible 
voltage. | 

At the beginning of the era of consolidation of smaller 
lighting companies and power houses, great economy was 
relied in operating costs by shutting down the smaller 
scattered plants and supplying the entire territory from 
one large central station. This saving was due partly to 
the higher efficiency of the larger apparatus and partly to 
the smaller operating force required for the larger units. 
Such savings, however, occur relatively less and less with 


* Abstract of paper read before Chicago Section of the American Institute 
of Electrical Engineers and the Electrical Section of the Western Society of 
Engineers,tOct. 22. Dl ` | - 


691 


the size of the plants, and in plants having a capacity 
of 50,000 kw. are practically negligible, providing the power 
houses are ideally located. SES 

Unfortunately, however, it 1s seldom feasible to scatter 
power houses about through the territory served in the 
way which will result in à minimum of investment and of 
operating costs. To provide for the inevitable future 
extension, for coal storage piles, and for necessary track 
space, requires a tract of land equal in extent to several 
city blocks. It must, of course, be located where it can 
obtain an abundance of free water for condensing purposes. 
It must also have direct connection to at least one, and 
preferably two, coa] railroads, meaning roads along whose 
lines coal is mined, so that the freight charges will not be 
increased by switching charges, as would be the case if 
the coal originated on some other road and had to reach 
the power house over the rails of the road upon which 
the power house is situated. 

Next to the fixed charges, the largest single item of 
expense is that of fuel, and as central-station svstems 
increase in size, and as the business on their ramified 
circuits builds up, the fixed charges will relatively 
decrease and the fixed costs will become correspondingly 
greater. One of the keys to cheap electrical energy 
in futüre years, therefore, will be an abundant supply 
of cheap fuel. 

Having acquired a power-house site of ample dimensions, 
conveniently located to the centre of gravity of the load, 
adjacent to free water and accessible to the rails of two 
or more coal.producing railroads, the subject of power 
house design is next in order. It should be borne in mind 
that a power house is primarily an establishment where 
coal is to be received and burned in enormous quantities, 
and the refuse to be quickly and conveniently removed, and, 
moreover, that of all of the money sent to the power station 
in pay envelopes, one-half is placed in the grimy hands 
of those honest sons of toil who handle and burn the coal. 
The controlling feature, therefore, in power house design 
should be to handle cheaply and to burn efficiently the 
great tonnage of coal which must go through the boiler 
room every day. A car of fine coal, when standing over 
the receiving hopper, may be unloaded by hand for five 
cents a ton, and it may appear to some that this is cheap 
enough, but if this cost can be reduced to two cents or less 
by the use of unloading machinery, the resulting saving 
on а consumption of 1,000 tons a day is not negligible, 
even in a Jarge power house. 

A vigorous fireman, with nothing else to do, may be 
able to fire 10 tons of coal a day on a plain grate, and 
this, on a consumption of 1,000 tons daily, with some 
allowance for the load being irregular, and with some 
further allowance for a few additional men to take the 
place of those who might not show up when their shifts 
begin, would require, say, 125 firemen—a small army of 
a class of help which it would be difficult to subject to 
that degree of discipline which would be necessary for the 
efficiency required and for the security of the service. 

The advent of the chain-grate stoker, with its perfect 
adaptability to Illinois screenings, makes it possible for 
one man to burn 10 times as much coal as is possible with 
hand-shovel stoking, and, not only that, but the fires are 
run much more evenly and at a higher efficiency. Smoke- 
lessness now is considered feasible and necessary in all 
new boiler installations. Such combustion can be readily 
obtained by the use of chain-grate stokers, but is absolutely 
out of the question with hand firing. 

Formerly boilers were rated on the basis of 12 sq. ft. 
per boiler horse-power. and it was supposed that the 
engineer who ran his boilers at a higher rate to some extent 
took his life in his hands in doing so. Later, with the 
general introduction of the water-tube boiler, the boiler 
rating was changed to 1 h.p. for 10 sq. ft. of heating 
surface. Recent tests and recent practice have shown that 
not only is a boiler not injured by working it harder, but 
the efficiency of the boiler and furnace is almost always 
improved thereby. Therefore. we now find our boilers 
equipped with tall stacks or with forced-draft apparatus, 
or with both, to increase the consumption of coal to make 
a fire over the entire furnace grate of the intensity of that 
in a blacksmith’s forge. To work a boiler 50% above rating 
is à normal condition, and to work it 100% above rating 


! js not unusual. 
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With all the refinements and improvements known to 
steam engineering and adopted in power house work, we 
must admit that in our best practice 860% of the heat of 
the coal is wasted and only 14% converted into useful 
work under best test conditions; in fact, only 120% is 
saved under best operating conditions. The greater part 
of this loss is unavoidable, and it is, therefore, all the more 
necessary that all possible minor leaks be stopped. 

The loss at the bunghole is unavoidable, but some of 
the spigot losses may be avoided in whole or in part, and 
as the net amount saved is small, any additional savings 
effected will add a respectable increment thereto. To this 
end the fires are run at the highest temperature that the 
furnace brickwork will stand. All possible precautions 
are taken to prevent the infiltration of air through leaks 
in the setting. The steam is superheated to prevent its 
condensing during its discharge through the turbine blades. 
The steam pipes are protected with the best of non-con- 
ducting covering, to prevent radiation from the high 
temperature, the latent heat in the exhaust from the 
auxiliaries is all returned to the boilers through the feed 
water by being condensed in the feed-water heater, and 
the vacuum is kept at the highest possible point by the 
use of large condensers and unlimited volumes of cooling 
water. (To be continued.) 


INSTITUTION OF CIVIL ENGINEERS. 
. Three papers of electrical interest were included in the 
proceedings at the meeting of the Institution of Civil 
Engineers, held in London on Tuesday evening. We give 
below summaries of the respective papers :— ; 
SINGLE-PHASE ELECTRIFICATION OF THE HEY- 
SHAM-MORECAMBE LANCASTER BRANCH OF 
THE MIDLAND RAILWAY. 
By J. DALZIEL and J. SAYERS. 
The authors contended that electrice working in this 
country had hitherto been confined to the handling of 


dense suburban traffic, although the belief was often ex- 


pressed that electric working showed to least advantage 
in fast passenger service, and that in this country its 
application to such service would follow its adoption in 
the far wider field of heavy mineral and goods traffic, 
p on lines and sections with large traffic or 

aving steep gradients. The adoption of the single-phase 
system for the Heysham-Morecambe-Lancaster section of 
the Midland Railway showed the conviction of the authors 
that that system was more probably applicable to future 
requirements than the direct current system hitherto used 
in England. The choice of that particular section of line 
for experimental electrification was partly due to the fact 
that 16 could be worked from an existing power station 
at Heysham. The traffic, though light, was of a long- 
hour character throughout the year, and being expensive 
to work by steam, there was scope for saving in working 
expenses. The power station at Heysham had direct 
current generating machinery supplving alternating current 
for the frequent service, the peak load being met bv means 
of a battery. The motor cars were required to work very 
similarly to locomotives, and to take over daily from steam 
locomotives trains up to a weight of 190 tons. The authors 
dealt with the alleged disabilities of single-phase apparatus 
in respect to its asserted unsuitabilitv for high schedule 
speed, frequent stops, and high acceleration, and it was 
shown, as the result of tests made to ascertain the accelera- 
ting capabilities of the Heysahm equipment, that single- 
phase apparatus was not only equally capable of working 
such services as direct current apparatus, but that the 
weight of the single-phase train was only a small percentage 
greater than that of corresponding direct current trains, 
the energy consumption being appreciably less. The 
macimum attained accelerations were 1-1, 1-3 and 1-4 per 
hour in a second, and energy consumptions of only 88-7, 
99-3, and 100-76 watt hours per ton mile were obtained, 
as agamst figures of the direct current equipment which 
would be in the neighbourhood of 110 watt hours. 


EQUIPMENT AND WORKING RESULTS OF THE 
MERSEY RAILWAY. 
By J. SHAW, XM. Inst. C. E. 

This paper dealt with a different aspect of electrifica- 
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tion. In this ease the revenue under steam traction being 
insufficient to make a commercial success of the under- 
taking, the electric service was inaugurated in May, 1903. 
The traffic conditions required a train service of 194 hours 
per day, with morning and evening peak loads. For the 
power house the company was fortunate in having a site 
practically at the electrical centre of gravity of the system, 
which permitted of a distribution system being adopted 
which depended entirely on the conductor rail, without 
the assistance of апу copper feeders, except the short 
lengths connecting the rails with the power station. This 
method of distribution was probably the only one of its 
kind that had been adopted for heavy traction. The large 
steam-driven ventilation plant, necessary to the railway 
when operated by steam, had been superseded by three 
small electrically driven fans, which cost very little for 
maintenance. In order to make a comparison between the 
working results of the railway when operated by steam 
and electricity, three years’ working results under both 
systems had been analysed, and for each system an average 
year of steam and electricity taken. The departments of 
a railway most directly affected in the substitution of 
electricity for steam were the locomotive and carriage 
departments, and the tabulated results showed that under 
electric working these costs had been reduced from 0-117d. 
to 0-089d. per ton mile. With electric traction 1 lb. of fuel, 


costing 8s. 9d. per ton, moved one ton of load 2-29 miles 


at an average speed of 221 miles per hour; whereas with 
steam the same weight of fuel, costing 16s. per ton, moved 
the same load 2-21 miles at an average speed of 174 miles 
per hour. The effect of electric traction on the maintenance 
of the permanent way had been to reduce the cost of 
maintenance per ton mile from 0-0208d. to 0-0089d. per 
ton mile. As regards the life of rails under the two systems, 
the average rolling load over the track before the rails 
required renewal had been increased from 32 million ton 
to 473 million tons. The substitution of electrically-driven 
pumps for working the hydraulic lifts had decreased 
the cost per lift mile from 85-24. to 30-14. Electric working 
decreased the total cost of working and maintaining the 
whole of the locomotive and engineering departments from 
0-238d. to 0-152d. per ton mile. The total costs of the 
railway, including general charges, but exclusive of interest 
on additional capital for electrification, had been reduced 
from 0-344d. to 0-24d. per ton mile. The average speed 
of the trains, including stops, had been increased from 
15:6 to 19:9 miles per hour, and the number of ton miles 
per annum from 43 to 67 millions, while the total expenses 
per ton mile, after allowing interest on additional capital 
for electric work, had been reduced from 0-344d. to 0:29284. 
In the half-year ended June 30, 1908, the number of pas- 
sengers carried was more than twice as many as in the 
last half-year of steam working. The seat miles run per 
passenger showed a decrease of 30%, and the passenger 
receipts per seat mile an increase of 26-595. while the ratio 
of expenses to receipts decreased from 95-39% to 69-89. 


EFFECT OF ELECTRICAL OPERATION AND PER- 
MANENT WAY MAINTENANCE OF RAILWAYS. 
Ву C. A HARRISON, D.Sc., M.Inst.C.E. 
Discussing the effect of electrical operation on permanent 
way maintenance, as illustrated on the Tynemouth branches 
of the North-Eastern Railway, the author showed that, 
while there was some increase in the cost of permanent 
way maintenance, following the introduction of electrical 
working. with its improved traffic facilities, substantial 
economies in track work had been rendered possible in 
other directions. There had been a steady increase of the 
passenger load, and the present volume of traffic could 
not be dealt with bv апу other method without substantial 
increase of terminal accommodation. In any case the 
additional cost of maintenance had not proved to be a 
heavy one. Instances had occurred of crossings, which 
under steam conditions had lasted nine years, requiring 
renewal at the end of five years. To meet the conditions 


.of wear, especially on curves and crossings, Sandberg and 


manganese rails had been installed. It remained to be 
proved whether the additional cost involved would be 
justified by the increase in life obtained. With regard to 
the maintenance of the electrical equipment of the track, 
he was of opinion that £50 per annum per mile of single 
track should cover all ordinary contingencies. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


THE 


A speciality for which the Chloride Electrical! Storage Co. 
is finding a large and constantly increasing demand is the 
“ Entz" booster. This type of booster is undoubtedly one 
of the finest on the market, and it is being taken up with 
enthusiasm, not only at home, but in the Colonies and 
foreign countries. We might mention that installations of 
this reliable booster may be found working with singular 
success at the electric power works at Maidstone, Halifax, 
and other important centres, as well as in connection with 
electric railways and industrial undertakings in different 
parts of the world. 

The chief feature in connection with the“ Entz booster 
(Fig, 1) is a special apparatus known as the carbon regu- 


“ENTZ” 


BOOSTER. 


resulting in wide variation in their contact resistance. 
Advantage is taken of this resistance variation to control 
the field excitation of the booster through the intermediary 
of a small exciter, the field of which is in the middle wire of 
a three-wire system (Fig. 3). In explanation of the diagram 
(Fig. 3), if the pull exerted by the solenoid, S.1, on the lever 
of the carbon regulator overcomes the spring, 8.2, the 
carbon piles, C.P.2, will be compressed and C.P.1 released, 
the effect being that the direction of the current through the 
exciter field will be as shown by the arrow. If the spring 82 
overcomes the pull of the solenoid, then the direction of 
excitation will be reversed. When the desired average load 
is on the generator the pull of the solenoid and the spring 
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lator, shown also in Fig.2. This is neat and compact and 
occupies about the same space on the switchboard as an 
ordinary watt hour meter. The carbon regulator consists 
of two sets of piles of carbon discs. Between the two sets 
is pivoted a lever, from one end of which is freely suspended 
a soft iron core surrounded by a solenoid carrying the entire 
generator load. To the other end of the lever is attached a 
spiral spring, the tension of which is regulated to counter- 
balance the pull of the solenoid. This enables any pre- 
determined load to be allotted to the generator. Variations 
in the total load above or below this fixed generator load 
will cause changes in the pressure on the carbon piles, 


CARBON REGULATOR. 


counterbalance each other, and as then the resistance of 
the carbon piles is equal, the booster field coil is not excited. 
Should, however, the line load rise above the average, and 
the load on the generator tends to increase, the pull due to 
the increase in current flowing round the solenoid over- 
comes the tension of the spring at the other end of the lever ; 

this compresses the carbon piles on one side and allows 
current to flow in the field of the exciter in a direction to 
which will energise the booster field coil in such a manner 
as to add to the voltage of the battery and cause it to 


discharge. 
The carbon regulator will so adjust.the booster voltage 
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Fic. 2. 


that the discharge from the battery plus the average load 
(on the generator) will equal the line load. If the load should 
fall below the average the generator output would tend to 
drop, and the spring at one end of the lever of the carbon 
regulator will overcome the pull of the solenoid. The carbon 
piles of the regulator (on the other side to those which were 
compressed when ће battery was discharged) will then be 


Fic. 3. CONNECTIONS OF CARBON REGULATOR. 


compressed and the battery receive a charge equal to the 
A between the average generator load and the line 
oad. 

The following points may also be noted : There is only 
one full winding booster, consequently the watts required 
for excitation are reduced to a minimum ; and there is only 
one adjustment, namely, the tension of the spring against 
which the solenoid pulls. 


WILKINSON’S THERMAL COLUMN. 


This invention, which essentially consists of an apparatus 
with two chambers, a lower one, or sump," and an upper 
one, or * receiver," is intended for the drainage of steam 
pipes, and the automatic return of condensed steam direct 
to the boiler. In other words, it frees the pipes of all water 
of condensation, and returns it at a high temperature 
to the boiler, thus doing away with ordinary steam 
traps and also effecting an appreciable economy in 
steam raising. The principle on which the apparatus is 
constructed is this: as soon as a body of steam is cut 
off from the source of supply it cools rapidly and the 
pressure drops. Thus steam at 366? Fahr. has a pressure 
of 150 lbs., but at 361? Fahr. temperature it has a pressure 
of 10 lbs. less, which is sufficient to lift a column of water 
(in round figures) 20 ft. Now, when there is no water of 
condensation in the lower chamber, or sump," of the 
apparatus, the steam has free access up through a rising 
pipe into the top chamber, or receiver." Directly suffi- 
cient water of condensation drains into the sump from the 
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steam range through inlets, and the bottom of the rising 
pipe becomes immersed in water, then the rising pipe 
and the receiver are cut off from the source of steam 
supply. The steam already impounded quickly drops 
in pressure and, therefore, the water rises up the pipe 
into the upper chamber. When, as the result of this, the 
sump has been drained into the receiver, steam follows 
up the rising pipe, establishing equilibrium of pressure 
on the top of the water in the receiver, the water being set 
free to gravitate through a pipe and check valve into the 
boiler, or boilers, to which it may be connected. The 
receiver is of such capacity that notwithstanding the 
periods during which it is discharging its contents to the 
boiler, or boilers, the maximum amount of condensation 
water formed in the system during each cycle is incapable 
of filling this upper chamber; that is, the amount of 
water collected in the sump and entraining pipes during 
the period of time when the receiver is discharging to the 
boiler and being refilled, is less than the receiving chamber 
will hold. By way of safety, it is so arranged that should 
at any time the top receiver and rising pipe become full 
of water, owing to some such abnormal cause as the priming 
of a boiler, opening out of a length of cold steam p'pe, 
or other unforeseen accident, an automatic relief pipe on the 
receiver comes intoaction,which allows this excess of water 
to escape, until the rising pipe becomes again charged 
with steam, when the apparatus resumes its normal work. 
Of course, such flooding should not occur under normal 
working conditions. Mr. George Wilkinson, M.I.Mech.E., 
M. I. E. E., tells us that his apparatus is to be seen at work 
in the Harrogate Corporation Electricity Works, where 
it has been in successful operation for nearly 12 months, 
and has proved itself to be a thoroughly reliable and very 
economical device. It certainly appears to be one of the 
most notable recent contributions to the economies of 
steam raising. 


ELECTRICAL SIGNALLING FOR TRAINS. 

The introduction of the electrical system of signalling 
at London-road station, Manchester, is reported to have 
caused some disorganisation of the London and North 
Western traffic. The older methods were superseded a 
few months ago at one of the boxes a distance outside 
the station, and until the apparatus got in working order 
the trains were delayed. The effect was seen to a greater 
extent by the extension of the system to two of the signal 
boxes at the station. To a correspondent one of the officials 
stated that the electrification had still to be extended 
to another singal box, and when the apparatus worked 
smoothly, the new system would be found to be a great 
advantage. Another improvement was a rearrangement 
of the rails consequent upon the widening of the line, 
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HARNESSING OUR STREAMS. 
THE ELECTRIC LIGHTING OF SMALL TOWNS AND VILLAGES. 


To us, who have consistently advocated the harnessing 
of our streams for the cheap production of electricity, the 
formal inauguration, on October 30, of the Grassington 
(Yorks) Electric Light and Power Station, appears of 
special importance. As we have already mentioned, 
Grassington is not a busy commercial or manufacturing 
town, but is, in fact, a village possessing a population of 
only 500, though legally a town, havinga Charter granted 
as far back as 1286, and was a market town of some import- 
ance up to some 50 or 60 years ago. It is situated on the 
river Wharfe, in the Upper Wharfedale district. 

The originator of the scheme which has just been brought 
to a head, is Mr. John Crowther, an old and respected 
resident. In the early part of 1907 enquiries were made to 
see if the present water-wheel at Linton Mill was large enough 
to drive the machinery there, and also a dynamo suitable 
for a general lighting scheme. This was found to be in- 
adequate for the work in view, and expert advice was 
sought, with the result that an adverse report was given as 
regards the utilisation of water power, a suction gas plant 
being recommended in its place, while it was also suggested 
to shut down at 10 or 11 o’clock each night, as it would not 
have been commercially practicable to run the plant all 
night. As no accumulators were proposed to be adopted, 
this scheme was received favourably by those who had the 
matter up for consideration. A few months later Mr. Chas. 
Pullan, electrical engineer, of Bradford, heard that a 
proposal was on foot for the lighting of Grassington, and 
his able manager, Mr. Moss, at once went to investigate and 
obtained the fullest particulars. He, at this time, took a 
canvass of the village, inspected sites, and examined the 
recourses of the river. Having obtained these particulars, 
two complete schemes were drawn up, one for suction gas 
as prime mover and one for water power, together with 
estimates of the complete initial costs of each individual 
scheme, the working costs, estimated revenue, etc., etc. 

These two schemes were then submitted to the interested 
parties with a strong recommendation to adopt the water 
power scheme. This advice was eventually taken, and Mr. 
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Pullan’s scheme accepted. The next move was to get a 
company floated, and this work was also left in Mr. Pullan’s 
hands, with the result that the company was registered 
this year, the first meeting being held on June 23, when the 
official contract for the whole equipment was signed and 
let to Mr. Pullan. 

From that date onward matters progressed surely and 
steadily, and although difficulties were met in the shape of 


very heavy rains and floods, the contractor forged ahead, 
with the result that the whole of the plant was in running 
order and a trial run was made on Friday, October 15. On 
October 30 the official opening ceremony was performed 
by Mr. S. Lee, J.P., chairman of the company. With one 
stride Grassington has gone from “ candles and oil lamps " 
to electric light, the coal gas epoch being entirely over- 
stepped. 

From an electrical point of view the plant would be 
uninteresting but for the fact that 1t is such a small one for 
a public lighting undertaking. ! 
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Dynamo HOUSE. 


The prime mover consists of a 26 in. vertical shaft 
Samson water turbine, capable of developing 30°9 b.h.p. 
under a working head of 8 ft. of water. For the reception 
of this machine a good deal of masonry work was necessary 
to form a turbine pit, a description of which would not be 
of an interesting nature, suffice to say that this work was 
carried out, under difficulties, by a local mason to plans by 
and under the superintendence of the principal contractor, 
Mr. Pullan. The turbine is of the mixed flow type, and with 
an 8 ft. fall will pass 2,523 cubic ft. of water per minute and 
run at 175 r.p.m. It is a standard machine of its type, 
having buckets of heavy flanged mild steel. The centre boss 
and ring is of cast iron, the whole being turned and balanced 
and securely keved to a heavy steel vertical shaft. The 
guide casing and discharge cylinder is of cast iron with all 
flanges and joints machined and fixed together with mild 
steel bolts. The guide vanes are of cast iron hung on 
trunnions at the centre. Each vane is fitted with a steel pin 
and connected by sliding blocks and heavy steel arms to a 
cast iron centre yoke swinging on a boss formed on the top 
plate of the casing. The centre yoke is provided with a spur 
arm, pinion and shaft for adjusting the position of the vanes. 
The bottom end of turbine shaft runs in a footstep bearing 
fixed inside the discharge cylinder, the footstep being 
formed on a lignum vit:e block running in a cup formed in 
the lower end of turbine shaft. 

The shaft of theturbineis extended with a length of steel 
shafting 3 in. diameter, on the top of which is a cast iron 
pinion wheel fitted with selected beech cogs, machine cut 
and dressed. Geared with this on an horizontal shaft 1s 
another cast iron pinion; this shaft is arranged to run at 
250 r.p.m. This arrangement of gearing forms a very silent 
running combination. The spindle for gate gearing is also 
extended and carried forward into the power house, having 
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the hand-wheel fixed in a position to enable the attendant 
to have a full view of switchboard and the whole of the 
machinery. The turbine is also provided with a suction 
tube 3 ft. long to connect with tail water. Mounted on the 
horizontal shaft 1s a cast iron belt pulley which drives the 
generator by means of a 6 in. cotton woven belt. The 
horizontal shaft is supported by three large self oiling 
bearing, and the vertical shaft bearings are provided with 
side feed lubricators, thus enabling the whole plant to run 
long periods without attention. 

The dynamo is of open protected multiple compound 
wound type direct current, capable of giving an output of 
20 kw. at 1,100 r.p.m., and is fitted with commutating poles. 
The pressure of supply at consumers terminals is 230 volts. 

The switchboard calls for little attention, suffice to say 
that it 18 built up on enamelled slate mounted on teak 
battens and provided with the following :—Everett Edg- 
cumbe voltmeter and ammeter, voltmeter key, lamp 
bracket, D.P. main switch and fuses and shunt regulator. 

The power house consists of a wooden building with 
corrugated iron roof, the whole being securely bolted down 
to the foundations. The floor is of concrete and finished off 
with cement. The principal dimensions are 20 ft. long bv 
9 ft. wide and 7 ft. 6 in. high to caves with a lean-to built 
over the turbine pit to cover the gearing 8 ft. bv 8 ft. 

Immediately outside the power house at a point near the 
switchboard is the terminal pole carrving the main feeder 
cables, these being 19/15's single braided and compounded 
aerial pattern. These are carried across the river, and for a 
distance of approximately 600 yards across fields and open 
country. The poles are the ordinarycreosoted stock pattern, 
30 ft. long, except in one or two special cases, and provided 
with oak arms and insulators. 

At a point at the bottom of the village, these cables 
terminate at a distribution board consisting of slate panels 
mounted on teak battens and fitted with bus-bars, S.P. 
knife switches and D.P. porcelain handle replacement type 
fuses to control distribution mains. This board is fitted 
inside a weatherproof cupboard, on the pole, about 10 ft. 
from the ground. 

The distribution mains from this point consist of 7/14’s 
aerial cables, same class as others and are run, as far as 
possible, at the back of the houses so as to be out of sight. 
Advantage has been taken of the opportunity of using 
bracket supports on chimneys to do away with poles, where 
convenient. | 

From the foregoing it will be seen that the whole distri- 
bution system is arranged overhead, and the services will be 
taken off at the nearest and most convenient points. 

The price for lighting is 5d. per unit, and Reason electro- 
lytic meters are used. Power rates for heating, small motors, 
etc., will be specially arranged between the company and 
the consumers as they will be very few. 

It will be noticed that the plant is of the simplest descrip- 
tion throughout, this being necessary for many reasons. In 
the first place, capital cost has to be kept down to a 
minimum, and the plant had to be so arranged and made as 
simple as possible to reduce, not only wear and tear, but 
to enable 1t to be left for long periods without attention, 
and it had to be so designed id of such a nature that it 
was not necessary for an engineer to be in constant attend- 
ance, as it will be readily understood that the revenue 
accruing from a station of this size will not warrant a large 
wage bill. 

Apart from a guarantee which the engineer has given, 
Mr. Pullan will act as electrical and general adviser to the 
Company. 

It is to be hoped that the Company and undertaking 
generally has a prosperous future before it, and that this 
scheme will be the forerunner of many similar ones that will 
be installed for the utilisation of streams and rivers in this 
country that have low falls, and therefore provide a means of 
efficiently and economically lighting many towns and 
villages by electricity that would otherwise be left with the 
old and primitive candles and oil lamps. 

Apart from this aspect of the question, it provides another 
ue for our electrical manufacturers and another field 
oi labour for that deserving individual, the electrical 
contractor. 

The water turbine and gearing was supplied by Jas. 
Gordon & Co., of London, the generator by Messrs. Phoenix 
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Dynamo Manufacturing Co., Ltd., of Bradford, the cables 
by Messrs. The British Insulated & Helsby Cables, Ltd., of 
Prescot, and the switchboards by Messrs. The Midland 
Manufacturing Co., Ltd., of Birmingham. 


DIARY: 
Fripay, NovEMBER 12. . 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham Sec- 
tion).—At the Grand Hotel, annual dinner. 

Society OF MoroR MANUFACTURERS AND TRADERS.—At 
Olympia, London, motor exhibition opens. 

PuvsicAL Society oF Lonpon.—At 8 p.m., at the Imperial 
College of Science, Imperial Institute-road, South Kensington, 
„The Absorption Spectrum of Potassium Vapour,” by P. V. 
Bevan, M.A.; "Some Further Notes on the Physiological 
Principles underlying the Flicker Photometer," by J. S. Dow, 
B. Sc.; Exhibition of a Colour Perception Spectrometer,” by 
F. W. Edridge-Green, M.D., F. R. C. S.; and „Table of Ber and 
Bei and Ker and Kei Functions, with Further Formule for their 
Computation,” by H. G. Savidge. 

NORTHAMPTON INSTITUTE (Engineering Society).—At 5.45 
p.m., at the Institute. Steam Turbines as Applied to Marine 
Propulsion,” by C. B. Dicksee. 

, SATURDAY, NOVEMBER 13. 

Grasaow TECHNICAL COLLEGE SCIENTIFIC SocieTy.—At 7.30 
p. m., Modern Condensing Installations,” by W. A. Dexter of 
Messrs. The Merrlus Watson Co., Ltd.). 

Monbay, NOVEMBER 15. 

ELECTRO Harmonic Socirety.—At 8 p.m., at Holborn Res- 
taurant, concert (ladies’ night). 

WIMBLEDON CoRPoRATION.—At Wimbledon, Electrical Ex- 
hibition opens, and will be continued till 20th inst. 

TUESDAY, NOVEMBER 106. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Local 
Section).—At 7.30 p.m., at the University, Telephones," by 
L. E. Wilbon. 

JUNIOR INSTITUTION OF ENGINEERS.—At 8 p.m., at the Royal 
United Service Institution, Whitehall, Presidential address on 
„Recent Warship Machinery," by Engineer Vice-Admiral Henry 
J. Oram, C.B. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).—At Bath-street, inaugural address by the Chairman 
(Mr. E. G. Tidd). 

JUNIOR [INSTITUTION OF ENGINEERS.—At 8 p.m., at the Royal 
United Service Institution, Whitehall, Presidential address on 
“The Propelling Machinery of Warships" by Engineer Vice- 
Admiral Henry J. Oram, C.B., Engineer-in-Chief of the Fleet. 

WEDNESDAY, NOVEMBER 17. 

SoutH WALES INSTITUTE OF ENGINEERS.—At 7 p.m., at 
Institute-buildings, Cardiff, special meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS (Leeds Local Section). 
—At 7.15 p.m.. at the University, Sheffield, “ Some Experiments 
on Single and Stranded Fuses,” by W. T. MacCall. 

InsTiITUTION OF ELECTRICAL ENGINEERS (Students' Sec- 
tion).—At 7.45 p.m., at 92, Victoria-street, S.W., opening address 
by Mr. J. Н. Rider (member), “ The Importance of Attention 
to Details." 

THURSDAY, NOVEMBER 18. 

ILLUMINATING ENGINEERING SocikETY.—AÀt 8 p.m. at the 
Royal Society of Arts, 18, John-street, Adelphi, W., Inaugural 
address by Prof. Silvanus P. Thompson, D.Sc., F.R.S., first 
President. 

Fripay, NovEMBER 19. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.— At Sunderland, general meeting. 

IxsrirTUTION oF ELECTRICAL ENGINEERS (Glasgow Students’ 
Section).—At 8 p.m., at Glasgow Technical College, The 
Localization of Breaks in Submarine Cables,” by W. H. Young, 
B. Sc. 

INSTITUTION OF MECHANICAL ENGINEERS.—At 8 p. m., at 
the Institution House, London, paper by H. A. Humphrey. 

. SATURDAY, NOVEMBER 20. 

Junior Institution ОЕ ENGINEERS.—At 3 P. m., visit to 
foundation work of the new County Hall of the London County 
Council, Belvedere-road, Lambeth, S.E. 

Monpay, NOVEMBER 22. 

MUNICIPAL AND County CLUB.—At Whitehall-court, London. 
S.W., house dinner, Col. Hughes, C.M.G., ex-Lord Mayor of 
Sheffield, guest of the evening. Lord Alverstone, G.C.M.G., 
P.C., will preside. 

TUESDAY, NOVEMBER 23. 

INSTITUTION oF ELECTRICAL ENGINEERS (Manchester Students’ 
Section).—At 7.30 p.m., Municipal School of Technology, * The 
Testing of Electrical Machinery,” by R. F. Blackmore and 
V. W. Newman. | 

ты WEDNESDAY, NOVEMBER 24. 

ROYAL Society oF Arts (London).—At 8 p.m., at John- 
street, London, W.C., “ Photo-Telegraphy,” by T. Thorne 
Baker, F. R. G. S. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


“If thou hast knowledge, let others light their candle at it.” 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 


after the question has appeared. The replies should deal 


concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
snk) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


Question No. 1210.— What are the advantages of electric motors 
over steam engines for driving rolling mills? Please give 
. Some idea of the power required for rolling stated sections 
and of the extent to which electric motors have replaced 
steam engines in this service. 
able, or are electric motors only commercially practicable 

in new installations 3—C. T. 


Question Vo. 1211.— How far is it possible to use a given cable 
for telephone and telegraphic purposes? To what extent 
does one use interfere with the other, and what precautions 
must be taken when arranging for such double working ? 
How does distance affect each forin of communication? — 
* ENQUIRER.” 


Question No. 1205.— An electric supply company having single- 
phase „ренче 100) water power plant situate іп old 
corn mill is going to instal a 100 h.p. turbine and rope- 

. driven alternator. To provide against shortage of water 

ower in the summer, it is also proposed to instal accumu- 
ators (capacity 40 kw. for three hours). It is also required 
to drive corn mill by electric motors. Would it be feasible 
to instal a continuous current machine and alternator on 
the same shaft, using the former as a dynamo in the day- 
time to drive motors in corn mill and charge accumulators, 
and a8 a motor (driven by accumulators) at night during 
peak loads to help to drive alternator when water-power 
would be insufficient ? Give particulars of any alternative 
arrangement you would recommend. 


Answer to Question No. 1,205 (awarded 10s.).—The 
suggested arrangement is quite feasible and is practically 
the only means whereby the desired object could be effected. 
The scheme is not without its difficulties, however. In 
the first place, the high frequency of the ‘alternator necessi- 
tates a higher r.p.m. than is desirable for the direct current 
machine coupled to it. Assuming a 50 to 70 kw. dynamo 
D (Fig. 1) a speed of not over 400 to 500 r.p.m. would be 
the upper limits in ordinary practice, but, even assuming 
& 20 pole alternator, the speed must be 600 r.p.m. in the 
present case if direct coupling is employed. It is not ad- 
visable to gear the machine D to the alternator it being 
preferable to pay a little more for the higher speed of D. 

The size of battery suggested will not enable a very large 
peak load to be dealt with. If the peak load is 95 h.p. 
and the minimum turbine horse power, in the driest 
summer, i8 50 h.p., the battery vill only cope with the 
surplus demand for about 23 hours and will be overloaded 
during the whole of this period. Such overloading, if con- 
stantly repeated, will rapidly deteriorate the cells. Whether 
2) hours will carry the supply over the peak period ob- 
viously depends essentially on the nature of the load 
curve. In a country district and in summer it is possible 
that the heavy demand would not persist longer than 
from, say, 8 p.m. to 10 p.m., but in towns a peak load 
lasting from 4 to 5 hours even in summer must be allowed 
for. It would, therefore, Ia ppear wise to instal a rather 
larger battery, say, of 50 kw. capacity for 4 to 6 hours. 
The cost of such a set would probably total nearly double 
that of the proposed battery but additional d.c. load could 
be dealt with during the day, and, if necessary, the cells 
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could help the alternator over any day peaks (due to power 
demand, etc.). The overall capacity and flexibility of the 
equipment would be much extended by the use of a larger 
set of cells and the availability of direct current for driving 
miscellaneous agricultural, farming and dairy implements 
is usually much appreciated in country districts. In a 
very similar case to the present, within my own know- 
ledge, an electric plant driven by an old mill water wheel 
has been equipped with accumulators and operates on an 
excellent load factor, the day load being composed of 
motors driving oil-cake crushers, turnip cutters, chaff 
cutters, horse clippers, churns, separators, small pumps 
and so on. 
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The machine D in the present case will need to be fitted 
with a considerable range of field resistance to enable 
it to charge the cells C, and, moreover, to enable its speed 
adjustment during the evening run when aiding the turbine. 
When D is to be run as a motor its field connections must 
be reversed in order to preserve the same direction of 
rotation: the reversing switch shown in Fig. 1 is drawn 
thus for simplicity. Actually it must be of special form 
enabling the field current to be first brought to zero (gradu- 
ally), and then built up in the opposite direction. Sudden 
reversal would produce serious arcing at the switch con- 
tacts and probably puncture the field insulation by the 
inductive pressure kick causes. Suitable field reversing 
switches can be obtained from any manufacturer of 
boosters or balancers. 

The rope drive between the turbine and alternator 


will eliminate, by its slip, much of the trouble which might 


otherwise be experienced, owing to small differences in 
r.p.m. of the two drivers. The turbine has, no doubt, 
been designed for a certain speed-load characteristic and 
this should on no account be varied. The electric motor 
must always be regulated to run at the same speed as the 
turbine and never vice versa. The least tampering with the 
speed or other running conditions of a turbine is followed by 
disastrous loss of efficiency, whereas the electric motor 1s, 
of course, perfectly flexible in this respect. Speed indicators 
on both machines (turbine and motor) should be placed 
in easily accessible positions. Electric indicators with 
instruments on the switchboard are the best for this pur- 
pose. The general connections required in the above scheme 
are indicated in Fig. 1. Measuring instruments, fuses 
and switches are omitted, the location of these depending 
purely on the exact conditions of working and being at 
once obvious to the engineer in charge of the erecting 
work. 

As regards alternative schemes, the most obvious and, 
as far as can be determined from the query, the most 
satisfactory one, would be to dispense with the a.c. plant 
entirely. In such a small power scheme the question of 
transmission can hardly be concerned. Even should the 
alternator be already installed the cost of the mooted d.c. 
plant will be nearly as great as that of a d.c. generator 
and battery capable of dealing with the whole load. Night 
shifts, with their attendant poor load factor, could then 
be dispensed with. The d.c. supply would be far prefer- 
able to the 100 single-phase supply for motors and is 
pomy recognised as superior for lighting purposes ; 
or electrolytic work it is, of course, essential. The only 
objection to such a course is that consumers may have 
a number of a.c. motors installed; in that case, unless 
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the supply company considers it worth while to pay the 
expense of "replacing the motors, the” first" mentioned 
auxiliary d.c. plant forms the best arrangement practic- 


able.—S. M. P. 


— —— Р) 


Answer to Question No. 1, 205 (awarded 58.).— So much 
depends, in a scheme of the present nature, on local con- 
ditions of energy demand that no definite conclusions 
can be formed as to the suitability of the exact size of battery 
installed and so on, but,“ by assuming a hypothetical 
load curve as below, the writer thinks the practicability 
of the scheme can be completely demonstrated though a 
higher capacity of battery would appear desirable. Since 
the accessory plant is stated to be only requisite in case 
of water shortage in the summer, it may be safely assumed 
that the maximum load even in winter can be dealt with 
by the normal full horse power of the turbine, t.e., 100 h. p. 
On this assumption the lighting load curve of the station 
may well be as shown - – – – – – (Fig. 1). Let it be supposed 
that the maximum h. p. of the turbine falls in summer 
to 60 h.p.—it is shown below that this is the minimum 
value it must have if the battery is to be of the capacity 
stated. The mill motor load may be assumed to be practic- 
ally constant at 25 h. p. from 6. am. to 5 p. m.—this will 
probably cover the somewhat varying demand. The gross 
demand, excluding the accumulator charging load is as 
shown — - — - (Fig. 1). The excess area of the peak load 
over 60 h.p. totals an amount of energy = 128 h.p. hrs, 
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(from 6.30 p.m. to 10.30 p.m.) = 95 kw. hrs., hence the 
battery will be nearly discharged at the end of the evening 
run. An inspection of the gross load curve will show that 
there are only.two periods available for charging the battery 
(a) from 11 p.m. to 6 a.m. (b) from about 10.30 a.m. to 
3.30 p.m. Were it possible to shut down the a.c plant 
from midnight till 6 a.m. there would jbe no doubt that 
the day charge would be preferable, but since a small a.c. 
lighting supply has presumably to be supplied all night 
the plant can never be completely shut down, and, all- 
night attendance charges being unavoidable, a slow charge 
from 11 p.m. to 6 p.m. (at about 184 h.p. = 13-14 kw.) 
is advisable. This is especially the case if an a.c. power 
load has also to be supplied during the day. 

The above points may be further realised by a study of 
Fig. 2, which shows the horse power available at the turbine 
shaft after (a) supplying the lighting load, curve ---, 
(b) supplying the lighting load + corn mill motors, curve 
D (c) supplying the lighting, motor, and accumulator 
loads. The accumulator charging curve, or the h.p. avail- 
able after allowing for it as the case may be, is shown 
———---—— — throughout, and is shown at both 
of the available charging periods in Figs. 1 and 2. 

The night charge is undoubtedly preferable under the 
present circumstances, the nett available power under 
the worst conditions assumed then being as shown by the 
. shaded area, Fig. 2. It will be seen that if the day charge 
be adopted it would probably have to be at about 25 h.p., 
and, in summer, would leave a very small margin of tur- 
bine capacity to supply any a.c. power load. 

For the above conditions and with only a small a.c. 
power load, if any, the 120 kw. battery suggested would 
probably suffice, though a rather longer discharge rate 


(and hence more costly battery) would be preferable. 
Bv increasing the battery capacity by about 50 per cent., 
however, the discharge period being lengthened to about 
9 hours, very considerable advantages would accrue. 
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In the first place, & greater shortage of water supply 
would be safeguarded against, and, in a dry summer, 
it is quite possible that the turbine h.p. would fall below 
60 per cent. of its winter rating. As to some extent com- 
pensating the latter liability, however, it should be noted 


that the load curve is by assumption the most severe to 


be dealt with, z.e., the winter curve. In summer the 
lighting peak would be appreciably lower: in winter 
the suggested plant could deal with a considerably higher 
load than that shown in Fig. 1, because, in addition to 
the accumulators, the full h.p. of the turbine would be 
available. | 


A further advantage of installing a larger battery would 
be that à small supply of direct current energy could be 
offered to the station's consumers at all hours of the day 
and night, and without sacrificing the balance of a.c. 
energy (Fig. 2) available during the day for power, etc. 
The 7-hour night shift would still be amply sufficient for 
charging purposes, and the improved utilisation of the 
turbine during these hours, together with the increased 
number of consumers that might be safely anticipated, 
owing to the advantages of direct current for small motors, 
and its suitability for plating, etc., would result in a sub- 
stantial improvement in the station load factor, and a 
corresponding reduction in working costs. The cost of 
battery renewals and repairs would also be reduced, the 
batterv not being so heavily loaded, in proportion as the 
one suggested in the query would be.—W. M. 


HYDRO ELECTRIC PLANT FOR MEXICO. 


A contract has been made between the Mexican Ministry of 
Fomento and Mr. José Luis Requena, empowering the latter 
to utilise water from the river Tepeji (State of Hidalgo), 
to an extent not exceeding 5,000 litres per second, for the 
purpose of generating motive power. The contract is 
for a term of 20 years. The concessionaire undertakes 
to commence operations within 24 months, and to complete 
the werk within seven years. The electrical energy generated 
may be carried either overhead by means of aerial wires, 
or underground by means of insulated conductors. The 
concessionaire is granted the right to import, free of duty, 
once only, all the machinery and apparatus necessary 
for carrying out the work, and is also authorised to con- 
struct any bridges, telegraph and telephone lines, according 
to his discretion. 

A similar contract has been made authorising Mr. 
Salvador Serrano Hermosillo to utilise water from the river 
Lagos (State of Jalisco) for irrigation purposes, to an 
extent not exceeding 1,000 litres per second. Work must 
be completed within seven years. The concessionaire 
may import, free of duty, once only, all the machinery 
and apparatus necessary for carrying out the work, and 
is also authorised to construct any bridges, telegraph 


and telephone lines that may be required. 
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ELECTRICAL PROGRESS AT HOME & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 


NEWCASTLE. 


In addition to the brief financial statement which was given 
under the head of “ Companies’ Meetings and Reports,” in the 
last issue of THE ELECTRICAL ENGINEER, it is interesting to give 
one or two notes concerning engineering developments in con- 
nection with the Cleveland and Durham Electric Power Co. 
This company depends to a certain extent upon its waste heat 
stations operated from the gases from coke making plants and 
blast furnaces. These stations operated by the company have 
not been run at their best advantage during the year, as, owing 
to a reduction in the quantity of pig iron produced. furnaces 
have been shut down. This has resulted in blowing engines 
being laid off duty, with a consequent reduction in the amount 
of steam placed at the disposal of the company. With reference 
to the large number of collieries in the area, it is expected that 
the Eight Hours Bill will compel colliery owners to adopt more 
efficient labour-saving plant, and as mechanical power can be 
applied far more conveniently and cheaply by electricity than 
any other means, it is expected that the connection of collieries 
to the system will proceed apace. Already the current year 
shows considerable improvements in connections to the system. 
Down to & fortnight before the date of the Chairman's address 
a report showed a revenue of £26,423, as compared with £20,315 
for the corresponding period of the previous year, the profit 
being £4,008, as compared with £1,507. The company is laying 
out further extensions in order to cope with the expected demand. 
During the past year an extension of the cable system has been 
taken from the North Bank of the River Tees, through the East 
Durham coalfield, to Murton, where it joins the cable system of 
the Newcastle and Durham Companies. This was put into 
commssion on June 29 last, and at the present timethe plant at 
the Newport waste heat station is being doubled, and it is 
expected that the additional plant will be in operation at the 
beginning of next year, when the coal consumption at Grange- 
town will probably be considerably reduced. 


Electrically Equipped Concerns Successful. 


Messrs. Wise, Speke & Co., of Newcastle-on-Tyne, have 
recently issued a brochure entitled North of England Coal, 
Steel and Iron Industries,” in which a summary is given of the 
various companies operating in the North-Eastern counties and 
their financial position. It is interesting to find that so many 
of these companies, representing the strongest financial interests 
in these counties, are, either partially or wholly, electrically 
equipped, and the effect of electricity may be traced in the com- 
ments of Messrs. Wise, Speke & Co. For example, in the case 
of Messrs. Bolckow, Vaughan & Co., Ltd., of Middlesbrough, 
it is stated that the total expenditure upon new by-product 
ovens, exhaust steam turbines, electrical installations, new iron 
stone mine machinery, extensions, etc., during the year 1909 
was £208,149, in 1008 £244,989, and in 1907 £284,526. In the 
case of Messss. Dorman, Long & Co., Ltd., of Middlesbrough, 
the booklet states that a new cogging mill, furnished with the 
Ilgner system of electric driving, the first equipment of this 
character of entirely British manufacture and de zign, has been 
put into commercial service. The electrical portion of the 
equipment makes it possible to work at a rate considerably in 
excess of the average, whenever necessary. Other names, such 
as Swan Hunter & Wigham Richardson, Ltd., Smiths' Docks 
Co., Ltd., Pease & Partners, Ltd., Palmer's Shipbuilding & Iron 
Co., Ltd., etc., are all found in the list of consumers of the 
Electricity Supply Companies operating over these areas, and 
there is no doubt that all this affords a valuable testimony to 
the effectof electric power from a central station upon manu- 
facturing enterprise. 


Specimen Electrical House. 


An interesting feature of local enterprise, which is probably 
one of the first of its kind, at any rate, in the provinces, is the 
ү by Messrs. Н. Chapman & Co., art house furnishers, 
of Newcastle, of a specimen house, which is on exhibition in 
one of the best residential suburbs in Newcastle, namely, Jes- 
mond. This firm has taken for a period of three months an 
ordinary dwelling-house of good class, and furnished it com- 
pletely throughout in modern style, the idea being that the 
whole of the furnishing can be accomplished for a moderate 
sum. Co-operating with them is the Newcastle-upon-Tyne 
Electric Supply Co., who have supplied electricity for lighting, 
heating, cooking, etc., and are exhibiting various styles and 
examples of lighting fittings, lamps, heating devices, radiators, 
etc. The wiring for the work was done by Messrs. Robson & 
Coleman, of Newcastle-on-Tyne. The exhibition during the 
first fortnight of ita run attracted some 500 people per week, 
and at this rate it will during its three months prove a most 
valuable advertisement for electricity in the neighbourhood. 


Demonstrations are being arranged in the domestic uses of 
electricity, including heating for irons, kettles, ete., laundrying 
and vacuum cleaning, and a strong feature is being made of the 
use of 250 volt metallic filament 27 watt lamps. It is interest- 
ing to note in this connection that the Newcastle-upon-Tyne 
Electric Supply Co., Ltd., have now upon their mains some 200 
electric irons, either purchased outright, or upon the hire or 
hire-purchase system, excluding many which have been bought 
from contractors and agents in the city, and of which the com- 
pany have no knowledge. "This, considering the shortness of 
time since the electric iron was commercially introduced, is a 
surprising figure. Another feature which the Supply Co. intends 
to push very vigorously during the coming spring is the hiring 
out of electrically-operated vacuum cleaners, an example of 
which is on exhibition at the model house. The rental of the 
apparatus will probably be in the nature of 103. 6d. per day, 
and it will probably prove a valuable revenue raising medium 
for the company and of distinct advantage to the householder 
within reach of the mains. 


Electrical Contractors! Association. 


The Northern Section of the Electrical Contractors’ Associa- 
tion, Incorporated, has recently been reviving its strength to & 
most remarkable degree. Recently a meeting was held at the 
Corporation Hotel, Middlesbrough, at which Mr. W. A. Shaw, 
of Stockport (Chairman of the Association), and Mr. J. 
MacDermont, J.P., attended, in order to put the aims and 
objects of the Association more strongly before the local con- 
tracting firms. Among the points which were more especially 
emphasised were the questions of municipal trading, and it was 
mentioned at the mecting that the Contractors’ Association was 
taking steps to dispute the attitude taken by the Corporations 
of Leicester and Sheflield. Another subject which received con- 
siderable attention was the abuse of sales of metallic filament 
lamps. As it is very strongly felt by the electrical contractors, 
manufacturera should not go directly to the general publie, but 
should allow sales to be effected through the customary channels. 
As the result of this campaign, all the leading firms of the dis- 
trict have joined the Association, and the Secretary of the 
Northern Section, Mr. R. Robson, 10, Stanley-terrace, Gosforth, 
Newcastle-on-Tyne, is very confident of increasingly strong 
local support, which will be considerably affected by the attitude 
which the Association has taken with regard to the recent 
Electrical Lighting Acts Amendments Bill. 


MIDLAND NOTES. 
| BIRMINGHAM. 


The Birmingham section of the P. and O. Batti-Wallahs 
Society held their second Bohemian concert of the present sea- 
son in the Grosvenor Room, Grand Hotel. The company, ladies 
and gentlemen, numbered about 270. Mr. J. P. Kemp (Resident 
Engineer, Birmingham Corporation Electrical Station, Summer- 
lane) presided. The Chairman announced that the annual ball 
of the Batti-Wallah Society in Birmingham will take place next 
month. The programme of the evening included several excel- 
lent contributions by members, among them banjo duets 
by Messra. Pitt and Boulton, and humorous songs by Мг. R. С. 
Mercer. Mr. David Wilson (of London) gave a highly popular 
item, entitled Deeds of Magic: the Illusive B. T. U.“ The 
toast of The Ladies was given by Mr. Maurice Solomon, 
whose speech, as usual, was a feature of the evening. The 
section of which Mr. E. Sheppard (who took a prominent part 
in the formation of the Society in London) is Hon. Secretary, 
now has a membership in Birmingham of 70, a larger number 
than that of the London section. 


Institution Gathering at Birmingham. 


Apart from the address by Mr. R. K. Morcom. the newly- 
elected Chairman, the inaugural meeting, at the University, of 
the Birmingham Local Section of the Institution of Electrical 
Engineers was an interesting gathering. The large attendance 
was a good augury for the success of the coming session. Pro- 
fessor Kapp, Professor of Electrical Engineering at the Bir- 
mingham University, occupied the chair at the commencement 
of the proceedings, and expressed his satisfaction that the 
Council in London had agreed to alter the area covered by the 
Local Section, making the new area to extend within a 50 miles 
radius of Birmingham. The effect of this would be to add 
71 new members, bringing the total number up to 401. The 
Presidential address was preceded by a vote of thanks to the 
retiring Chairman. Mr. Chattock, the City Electrical Engineer, 
said they all congratulated themselves on having had such a 
Chairman for the past two years. The time and trouble he had 
expended had been greatly to the benefit of the Local Section, 
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Dr. Kapp, in addition to the chairmanship, had had duties in 
connection with the London Council. The doctor had been 
most helpful also in contributing to the discussions, to which 
he had brought a great amount of theoretical knowledge. The 
vote was seconded by Mr. Railing, Managing Director of the 
General Electric Co., Witton. They had, said the speaker, all 
been extremely proud to act under the authority of Dr. Kapp, 
whom they congratulated on having been elected to the general 
presidency of the Institution of Electrical Engineers. Dr. Kapp 
assured the meeting that though the work had been arduous, it 
had been, indeed, à labour of love. At the same time, he con- 
gratulated them on having, as his successor, a chairman at 
least as enthusiastic as himself. 


* The Fly-Wheel of Industry." 


Mr. Morcom illuminated the reading of his address with 
touches of humour not always embodied in the printed text. 
For instance, there was a ripple of fun through the meeting 
when he remarked, after one of his best turned sentences: 
“ T think that is very nice." This frank expression of humorous 
self-complaisancy highly amused the audience. The sentence he 
referred to was the following: Capital is the fly-wheel of 
industry, which keeps things going steadily under the fluc- 
tuating impulses of demand, and enables the machinery to grind 
out at an even rate the current of wages." A number of other 
bright little “ asides " were highly appreciated. 

The vote of thanks to the Chairman for his address was 
carried enthusiastically, on the proposition of Mr. À. M. Taylor, 
seconded by Lieut.-Col. Lester, Engineer of the Southern Army. 
Mr. Taylor thought the address furnished much matter for 
profitable reflection. Colonel Lester, referring to the competi- 
tion of the metallic filament lamp, said they must not accept 
defeat, and the engineers must create a demand for something 
else to employ their current. The severity of the competition 
had at all events brought their machinery to a pitch of perfec- 
tion which made it second to none, and when demand came 
along that should secure them their share of the world's busi- 
ness. "The speaker entirely endorsed the Chairman's remarks 
on the value of mathematical training, which Birmingham 
engineers had the best opportunities of obtaining. 


LANCASHIRE NOTES. 
MANCHESTER. 


Business in the district has again slackened off very consider- 
ably during the week. One or two of the large firms here are 
practically depending on foreign orders and unless trade im- 
proves very soon expect to go on half time. Enquiries are 
numerous, but orders are scarce and quoting is keen. The de- 
pression is largely due to the poor state of the cotton trade. 
In the Bolton district, where Egyptian cotton is mostly spun, 
trade is much better, but in the Oldham and Rochdale districts 
many mills are working short time, or closing alternate weeks 
on aecount of the condition of the American cotton market. 


Manchester Tramways. 


In consequence of this bad trade the tramway receipts here 
are now several thousand pounds less than last year, although 
the track mileage has increased. As a result various working 
economies are being effected and fewer cars are being run; 
the speed being increased to keep up the service. The track 
on the Cheetham Hill and Hightown routes is now being relaid. 
These were the first two routes converted to electric traction, 
and it is more than seven years since they were opened. The 
traffic is heavy, particularly so in summer (as Heaton Park is 
reached: by the route), and the wear on the thread of the rails 
has been about seven-eights of an inch in the seven years. The 
work proceeds in the daytime and very little delay is occasioned 
to the traffic ; one track being relaid at a time, and the other 
worked as a single line. Another alteration in progress is the 
substituting of side poles and span wires for centre poles. This 
work was commenced about two vears ago in consequence of 
a successful action against the Corporation for damages caused 
by a motor dashing into one of the centre standards. In Victoria- 
street, where the road is nearly all built on bridges, the work 
has been rather difficult and expensive, long pillars having 
to be put in under the bridge to carry each pole. Apropos of 
the loop line collision on & neighbouring system last week, it 
is interesting to note that automatic signalilng is used on the 
few loop lines in use on the Manchester system. The arrange- 
ment has been developed by the Tramway engineers and is made 
at Mr. Dewhurst's works at Preston. Instead of the customary 
four contacts, eight are used, giving two signals at each end of 
the loop, ensuring protection under all circumstances. Deliberate 
disobedience to the signals alone can cause collisions, and even 
this would be proved by the position of the signal at the time 
of the accident. 

In common with many other large systems. Manchester 
now builds her own tramcars, and has splendidly equipped 
works at the Hyde-road Depót. The trucks and electrical equip- 
ments are bought and assembled, while the bodies are built 
right through. The electric drive is used, the motors and shafting 
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in the case of the wood work-shop being installed in the base- 

ment underneath. The repair shops contain the usual large 

machine tools. | 
Stuart Street Station. 

Manchester's second 6,000 kw. turbine—a Howden Zoelly 
—has been tested and the results published. The full load steam 
consumption is 14:6 lbs. per kw. hour, while at 7,500 kw. (25% 
overload) it is 14:92 lbs., the pressure being 188 lbs., with 137° 
Fahr. of superheat. These figures show that large impulse 
turbines are by no means inferior to the large reaction type. 
Next to the turbines at Stuart-street are the enormous 6,500 h.p. 
marine engines by the Wallsend Slipway and Engineering Co., 
and the difference in dimensions between the two sets, particu- 
larly the alternator portion, is very striking. 


Electric Driving at Hans Reynolds. 


As is well-known H-T current is supplied to a few works 
in the district from Stuart-strest, being transformed down 
in a sub-station at the works. Hans Reynolds’ new works 
at Burnage (really in a residential district), is a very interesting 
example of this. The works are driven by three-phase Peebles 
motors. Each motor, with its starting gear, is mounted on a 
concrete pedestal at about 6 ft. from the floor, and drives a line 
of shafting through Renold chain, running at about 1,150 ft. 
per minute. The sub-station, which is just oustide the main 
building, contains a bank of Berry single phase natural air- 
cooled transformers reducing the 6,600 volt current to the 
working pressure. A Ferranti board controls the works. Flame 
lamps and numerous incandescent lamps are employed for 
lighting. The whole installation has proved very satisfactory 
and the works are laid out on model lines. The Renold chain 
is employed instead of belting throughout, except for some small 
lathes, and great economy in capital outlay and in running 
costs is claimed for its use. 


Fire at Cable Works. 


In the early hours of morning a serious outbreak of fire oc- 
curred in the top storey of Messrs. Connolly Bros.’ cable works 
at Blackley, Manchester. Before it could be mastered consider- 
able damage had been done and the loss is very heavy (though 
covered by insurance), the braiding and stranding shops, as 
well as much finished material in the stores, being burnt out. 
Work in stranding and braiding has, however, now been recom- 
menced in their branch works near by and every effort to make 
up for delay is being made. I understand some 6 core cable 
for the Manchester Corporation was burned, and also that some 
of the firm's fireproof cable, which was actually in the fire, 
was found with the fireproofing in perect condition, thus 
proving in a very practical manner, its good qualities. 


Canal Water for Condensing. 


Arising out of a local case, in which the Rochdale Canal Co. 
sought to restrain the Crawford Spinning Co., Rochdale, from 
using canal water for boilers, an interesting appeal was decided 
this week. By the Canal Co.’s Act of 1794, riparian millowners 
on the bank may take water from the canal for condensing 
purposes only. The difticulty in this case was that steam 
(raised from Corporation water) was cooled by spraying 
with canal water so that the two mixed in the hot well, from 
which the boilers were kept filled. The Canal Co. complained 
that this was using their water for steam, and in this Vice- 
Chancellor Leigh Clare decided in their favour. On appeal, 
however, this has been reversed and the Court decided that 
so long as the canal got back a daily volume of water equal 
to the quantity abstracted, the company had no cause for com- 
plaint. 

AMERICAN NOTES. | 
NEW YORK. 


Striking details are published of the great electrical irrigation 
works which are converting into large tracts of fertile country 
the hitherto barren areas of Central Washington. Nature has 
made the tran-formation possible by running through the 
Columbia River Valley a broad and rushing stream, which is 
capable, duly harnessed, of producing more than 1,000,000 h.p. 
The first of the power sites to be developed is Priest Rapids, 
where the Hanford Irrigation and Power Company of Seattle 
have laid down works costing upwards of $1,000,000. Of these 
works a Government report gives the following details: The 
power canal is 10,275 ft. long, with a weir across a narrow 
channel in the river which connects it with an island, making 
in effect a wing dam about 3,000 ft. long. The canal below the 
weir, for a distance of 7,000 ft., follows a natural rock channel, 
having a width at low water averaging 500 ft. and at high water 
1,000 to 1,200 ft. Below this point it is excavated to a bottom 
width of 67 ft. and а top width at high water line of 133 ft. 
The material taken from the excavation, consisting of earth, 
gravel and rock, is placed in the embankment between the 
canal line and the river. | 


Power House and Transmission Line. 


The power house is built of re-inforced concrete, complete for 
two power units and one exciter unit. It is 67:5 by 70 ft. and 
about 90 ft. high above foundations. This power house may be 
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extended down stream a distance of 2,000 ft. along the gravel 
bench which would carry the power canal. The turbo-generator 
unit already installed furnishes power in excess of the amount 
required to operate the pumps. The pumping station is of re- 
inforced concrete, built to accommodate four motors and pumps, 
with lightning arrestors and transformers, bilge pumps, and full 
equipment of instruments. The two synchronous motors and 
pumps already installed and in operation are of the vertical 
centrifugal type, carrying the motor directly connected to the 
shaft. The speed of the motors is synchronous with the gene- 
rator, and the column of water pumped is controlled accurately 
by regulating the speed of the turbines. Their nominal capacity 
is 64 cubic ft. per second each, at a speed of 175 r.p.m. Their 
combined capacity is 83,000,000 gallons per day, a sufficient 
quantity to irrigate 16,000 acres. The transmission line which 
conveys the power from the power house at Priest Rapids to 
the pumping station at Coyote Rapids is 16:3 miles long, con- 
sisting of three No. 4 copper wires, and carrying 46,000 volts. 
The transmission line is now being extended to the town of 
Hanford, to furnish power for lighting and heating the town, 
pumping the domestic water supply from the Columbia River, 
and running other machinery. The plant at Priest Rapids has 
only been in operation six months, but there is already an 
enormous demand for power to operate small pumping plant for 
local irrigation. 


Units and Symbols. 

Commenting on the report of the German Committee appointed 
to consider and recommend technical notation ana symbols for 
use by engineers, the Electrical World makes some suggestions, 
which are likelv to commend themselves to general acceptance 
among electrical engineers. The Committee recommend the 
adoption of the symbol .4 (the initial of the German word 
* Arbeit ") to denote “ work." This, it is urged, is a mistake, 
and W is recommended in its place. For “ power," the Com- 
mittee select L, the initial of Leistung," which is unfortunate, 
observes the World, since it displaces this symbol from ite 
ordinary use for designating self-inductance ; while even if, as 
the Committee tentatively suggests, the script form of the 
letter L is adopted, it suffers from the objection that it would 
be the only script letter in a company of otherwise unbroken 
Latin type. It is urged, therefore, that P be used for ** power," 
and L be left as before to indicate inductance. For“ resistance,” 
which in German technical literature is often represented by W 
as the initial of Widerstand," the Committee recommend the 
adoption of К, which is generally acceptable. In a general com- 
ment on the whole matter, the World observes: '* That national 
system of notation and symbols is the best which best lends 
itself to international adoption. If any one country possessed 
a monopoly of all science, both pure and applied, then that 
system of notation which best suited the language, literature 
and habits of thought of that country would be the best to 
employ. But the sciences belong to every country as much as 
the international atmosphere, the international ocean, or the 
international ether; so that the best interests of scientific 
development are found in à symbology that lends itself to inter- 
national adoption, with the minimum sacrifice of orderly arange- 
ment and svstematic construction." | 


$4,500,000 Worth of Cars. 

San Francisco journals announce that for the new Alameda 
electric local lines, including the Oakland, Fruitvale and Berkeley 
branches, tenders are to be invited for the supply of an aggregate 
of 250 steel passenger cars, estimated to cost something like 
$4,500,000. The coaches are to seat about 100 passengers each, 
and be constructed of steel throughout. Even the window 
sashes and door frames are to be of steel. The cars are to be 
fitted with double platform and double doors, which will permit 
the egress or ingress of two persons at once. While they are not 
to be equipped with the common accordion vestibules, the 
coaches are to have rounded ends, which will enable passengera 
to go from one car to another with perfect safety. 

| S.W.G. and Others. 

The vexed question of wire gauges forms the subject of a 
vigorous editorial note in the current issue of the San Francisco 
Journal of Electricity. The writer says: There is nothing in 
electrical work so prone to cause confusion as the senseless 
practice of designating wire sizes by arbitrary numbers, especi- 
ally when the perplexity is aggravated by a multiplicity of 
gauge systems. England and America are the chief offenders in 
this respect, as most of the European countries uaually specify 
the smaller wire sizes in terms of their metric diameter. In 
England neither the Birmingham Wire Gauge, which is the 
oldest, nor the British Lezal Standard or Standard Wire Gauge, 
which succeeded it, are based upon any regular law. The Ameri- 
can or Brown & Sharpe Gauge, which is also based upon the 
Birmingham, has been so calculated that the diameters corre- 
sponding to the various numbers are in geometrical progression. 
Other gauges, such as the American Steel & Wire, Washburn 
& Moen, Old English, and Stubb's are largely empirical. As con- 
ducive to reform in this matter, we are glad to note that the 
Association of American Steel Manufacturers now recommends 
that wire size3 be expressed in decimal parts of an inch, instead 
of being indicated by number. This entails no change in exist- 


ing standards, being merely a matter of nomenclature. It would 
seem advisable that this trend toward standardization be 
extended to the adoption of the meric system of measurement, 
thus becoming more nearly universal." 


Telephone and Train Despatching. 


The use of the telephone for train despatching is likely soon 
to become general. Three important new adherents are notified 
this week. The Lake Shore is making provision to equip the 
Youngstown division with telephones for dispatching; and is 
making the Cleartield branch à part of its telephone system. 
This is the second telephone circuit to be installed on the Lake 
Shore, the first one, between Buffalo and Erie, having been in 
service for over a vear. The Michigan Central has just com- 
pleted a 76-mile telephone circuit for train dispatching, between 
Niles, Mich., and Kensington, Ill., the fourth circuit of its kind 
on the road. There are 1% rezular trains on this section of the 
line, and all dispatched entirely by this system. When the 
circuit now being installed between Jackson, Mich., and Niles- 
Mich., is finished, all trains on the Michigan Central, between 
Chicago and Detroit, Detroit and Toledo and Detroit and Sagi, 
naw, will be operated by telephone. The telephone is also to 
supplant the telegraph in train dispatching over the entire 
Santa Fe system. Authority has been granted for the equip- 
ment of the Albuqerque and Arizona division with telephones, 
and the work will be begun at once. These two divisions total 
887 miles. 

New Electric Locomotive. 


The speed tests in Pittsburg of the new electric locomotives 
which have just been constructed by the Westinghouse Electric 
and Manufacturing Company at their East Pittsburg shops, 
have been eminently satisfactory. Тһе tests were carefully 
watched by Mr. James McCrea, President of the Pennsylvania 
Railroad Company, by whom the engines will shortly be taken 
over. All the cars were removed from the track on which the 
train carrying President McCrea and party was running, and 
the one on which the electric locomotives were being tested. 
When the train carrying the officials arrived at Pitcairn the 
electric locomotive was started, and the officials thoroughly 
inspected the engine, which eventually is to be used on that 
system provided the tests are satisfactory. Instructions were 
then given for the electric locomotive to proceed to East Pitts- 
burg, a distance of four miles. Following instructions of the 
operating oticiala, the train and electric locomotive were run 
at high speed with the result that the latter reached East Pitts- 
burg ahead of the President's train. ‘The officials are said to be 
highly pleased with the tests so far. 


Chicago Electrification. 


A campaign is being organised in Chicago to ensure the 
adoption of the Electrification Ordinance recently issued over 
the name of Alderman Snow. At one mass meeting more than 
twenty aldermen volunteered to agitate in support of the move- 
ment initiated by the Anti-Smoke League, and it is to be urged 
that the Legislature pass laws giving the City full control over 
the railroads. Meanwhile, the railroad managers, while remain- 
ing steadfast, in their determination not to electrify their tracks, 
are trying many experiments in effort to lessen the smoke 
nuisance. It is thought the use of coke on the locomotives will 
help considerably. The North-Western has arranged a series of 


experiments, and has invited the City smoke inspectors to be 


present. The Illinois Central has placed a contract for coke to 
be used on its suburban trains. 


Electric Pumps and Leakage. 


A remarkable law suit is threatened in connection with 
alleged defects in the great pipe line which supplies Lockport, 
New York State, with water. Something like 700 leaks have 
been found in the pipe line, and the contractors, the T. A. 
Gillespie Company, have been occupied for several months in 
effecting the necessary repairs. The expense has been enormous, 
and the City authorities declare that the Gillespie Company 
should bear it, as they supplied the defective pipes. The 
Gillespie Company is to sue the City for the cost of the repairs, 
allezing that the leaks have been caused by the faulty operation 
of the electric pumps at the North Tonawanda pumping station. 
They declare that the motor used to work the pumps is one of 
the constant speed type, and as a result when the switch is 
turned it either throws the power entirely оп or entirely off. 
When the power is thrown off, a vacuum is created behind the 
rushing column of water, and the pressure on the pipes thereby 
created naturally opens the joints, causing leaks. The Gillespie 
Company also alleges that the pip» line is so near to the Buffalo 
and Lockport trolley tracks that a flow of electricity is being 
constantly carried by the pipes, and will in time do great harm. 
The line, according to the contractor, was not built to with- 
Stand either of the conditions set forth. 


Current Items. 


The General Electric Company has secured the contract for 
the apparatus to be used in the extension of the Niagara, St. 
Catherine's, and Toronto Railway from Port Colborne to Fort 
Erie. Work on the extension from Welland to Port Colborne is 
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already under way. The Fort Erie projection will touch Lor- 
raine, Point Abino and Crystal Beach, and will be a boon to the 
farmers in that section of the province. The line from Welland 
to Port Colborne will be eight miles long. The rails to be laid 
will be 60 lb., and on the Fort Erie projection will be of the 
same weight. 

Plans are being made for the construction of an electric rail- 
way from Vernon, Ill., to a point on the Mississippi River, near 
Chester. The road will pass by way of Winkle, Ill., and will be 
about 83 miles in length. It will be constructed especially for 
the transportation of heavy freight, although a passenger ser- 
vice will be provided. 

Mr. James R. Brailey, of the United States Telephone Company 
authorises an official denial of the report that he has sold the 
controlling interest in the United States Telephone Company 
to the Bell interests. Mr. Brailey added that the United States 
Company would do everything in its power in behalf of the 
independent telephone interests, and that his object in gaining 
control] was for the sole purpose of giving the independents 
additional protection. 

Mr. S. Insull, President of the Commonwealth Edison Com- 
pany, Chicago, declares there is no truth in the widespread 
rumour that a $300,000,000 combination of all the traction, 
electric service, and gas interests of Chicago is to be effected. 

It is announced that the business of the General Electric 
Company has expanded at such a rate, that contracts have 
been placed [for the construction of two new buildings at 
Schenectody and three large structures at Lynn. At the latter 
place the staff is to be increased from 9,200 to 15,000 men. 


GERMAN NOTES. 
BERLIN. 


The Union of German Electro-Technicians recently issued 
& most interesting report, whereby it is shown that on April 
last there were 2,050 electricity works in Germany, providing 
altogether 4,650 towns and districts with current. The capacity 
of these works is put down at 1,200,000 kw. About two- 
thirds of the works are run as private concerns, the others 
being either State or municipal works. 


Thermo Electric Detectors. 


. A detector for wireless telegraphy or telephony, depending 
on varying contacts between a metallic point and a surface 
of iron pyrites, has been known and used for a year or two. 
It would appear, however, that greater sensitiveness is secured 
by using copper pyrites, especially in the form of the definitely 
crystalline m:neral chal-copyrite, and that without any more 
liability to chemical change than occurs with iron pyrites itself. 
This result is easily understood if we remember that copper 
and iron pyrites are far apart in the thermo-electric series, 
and that the presence of two metals is favourable to electrical 
action. 
Ozone Production. 


Dr. F. Fischer, of Berlin, has discovered that air, if heated 
to a very high temperature and then suddenly cooled, develops 
ozone. In consequence of this discovery an electric works at 
Vienna has erected a plant in which air is driven by an electric 
fan at a suitable speed over a Nernot lamp. The stream of 
air is heated to a temperature approaching 2,000? C., and 
cooled by passing into a cold chamber. In this way 4% of the 


oxygen in the air treated can be converted into ozone, but no: 


more. | 
Transformer Cooling. 


The Maschinenfabrik Oerlikon proposes to cool transformer: 
placed in difficultly accessible situations by means of small 
electric air fans, started automatically as soon as the transformer 
is set to work. Such an arrangement has been tried with con- 
spicuous success at the silk spinning mill at Kriens in Switzer- 
land. Here three 450 kwa. transformers reducing the voltage 
from 24,000 to 500 have to be cooled. The cooling fans are 
driven by alternating current motors each of 0-1 h.p. and working 
at 500 volts. There keep the temperature, which rises in the 
transformer to 50? C. without them, down to 35" C. As above 
stated, the fans are driven by the low voltage current issuing 
from the transformer, and are therefore at work when the 
transformer is in action and at no other time. 


Testing the Vacuum of Incandescont Lamps. 


This is usually done by bringing the lamp into the field of a 
very powerful Ruhmkorff coil. This lights the lamp and an 
expert can tell by its appearance whether or not the vacuum 
is satisfactory. "The method is, however, dangerous to the 
operator, and hence there is a strong temptation to execute 
it hastily and carelessly. Another disadvantage is that if a 
spark should get at the lamp the glass is perforated and the 
na is spoiled. "These difficulties are avoided, according to 
A. Pfeiffer, by using a testfied. One pole of the transformer 
is attached to the lamp, or set of lamps, and the other pole is 
attached to & ring with an insulating handle, whereby the 
operator can pass the ring over the lamps at such a distance 
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that no sparking over it is possible. Тһе voltage сап 
then be so high that even lamps with a bad vacuum are lit 
up in the field. | 


Rapid Running Motors. 

During the last ten years there has been a great tendency 
to increase the speed of eleetro- motors. Some important advan- 
tages are gained. А smaller motor, i.e., one lighter in weight 
and more economical in space, will give out as much power 
as a larger one running at a lower speed. On the other hand, 
certain precautions have to be taken. To lessen the circum- 
ferential velocity of the rotating part as far as possible its dia- 
meter must be made as small as possible. At the same time 
this velocity is unavoidably very great, so that the effect 
of the centrifugal force must be met by extra strong construc: 
tion. Hence the maker has to combine small diameter with strong 
construction, and his skill is largely shown in reconciling these 
partly contradictory factors. Balancing is of enromous import: 
ance in these rapid running motors. Unless this is done to per- 
fection, the motor cannot run true, and wil wear 
quickly and exert its power unevenly. The bearings require 
great attention. They must have a large rubbing surface te 
diminish the risk of heating or irregular wear, &nd hence require 
perfect lubrication. As the object of increasing the speed of 
the motor is to diminish its size for the same power output, 
there is no chance of having much cooling surface, so that cooling 
by radiation must be replaced to a greater or less extent by a 
current of air from a fan. The lubricant used must be a thin 
very pure petroleum with a high flashpoint. Economy in this 
respect is to be deprecated. High speed motors are largely 
employed for driving pumps and air fans in mine works, for blowing 
engines in ironworks, for saw-mills, and for stone polishing 
and cutting machines. ED 


* 


LINCOLN ELECTRICAL ENGINEER’S FAILURE. 


At the Lincoln Bankruptcy Court, Samuel Emerson Smith, 
living at Coulby House, Carholme-road, and formerly carrying 
on business as an electrical engineer at 27, High-street, attended 
for examination. + 

The liabilities were expected to rank at £125 2s. 114., and the 
assets were estimated to produce £220, there thus being a surplus 
of £04 17s. ld. 

Debtor stated as the cause of his failure, My goods and 
machinery being illegally seized and sold." 

Questioned by the Official Receiver (Mr. F. C. Brogden), 
debtor said he commenced business in 1903 at 19, Mint-street, 
in the name of * A. Smith & Co." He got into difficulties, and 
made an assignment in November, 1904, a trustee being ap- 
pointed. His liabilities were then £400. He never heard what 
dividend was paid, and never inquired. After the assignment 
he managed the business for his wife at 30, The Strait. That 
business was started a few weeks before the assignment was 
made, and was in the name of A. C. Smith,” his wife. After 
being there 18 months, his wife removed to 271, High-street, 
still trading as A. C. Smith. She paid him £2 per week, and she 
had the profits. He saved a portion of the £2 in the Post Office 
Savings Bank. That book wa: given up three or four years ago. 
He used the money for speculating. His wife's business was 
eventually formed into a company, " A. C. Smith, Lincoln 
Engineers, Limited." He held £500 of the shares, his wife 
£1.000, there were five others of £1 each, and one had £30. 
He still continued to manage it, but his pay wa3 not increased. 

The Official Receiver: Were you both managing directora 
—Debtor: No; managing director and secretary. : 

Replying to further questions, debtor said in November last 
year they got into difficulties and a receiver was appointed, 
and he sold everything connected with the business by auction 
Prior to then they were in business in Francis-court as Ados, 
Limited." There were the usual seven concerned in What busi- 
ness. That company also got into difficulties. A liquidator 
was appointed and the estate realised. A. C. Smith, Limited, 
would be wound up in a few days. There was a business still 
carried on in the High-street, Smith's Electrical Co.“ He was 
manager and his wife the secretary. There was an arbitration 
in the matter of Ados, Limited," and the arbitrators found 
that he owed them £95, but he would swear that he did not owe 
them anything. A 

Mr. Tweed: In the face of this award ?—Yes. ids 

The examination was adjourned. 


— 


SALE OF A TRACTION COMPANY. 


According to the Canadian Electrical News the South Western 
Traction Co., operating between London and Port Stanley. 
have sold out their interests to Mr. J. E. McDougall, of London 
who represents a syndicate of Toronto, Hamilton and London 
capitalists. The price paid is $535,000. The railway is 28 miles 
long. about one-half being on private right of way and half 
on public highways. Power is developed by steam, the total 
capacity of the generators being 800 h.p. The rolling stock 
includes 12 passenger coaches and а number of freight саге: 
It is said the road will be extended to Aylmer and Delaware. 
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BUSINESS NOTES 


LIGHTING AND GENERAL—Home. 


AMBLE.—To the Urban Council Mr. Cecil Esmarch, M.I.M.E., 
of Newcastle, submitted a report with reference to the proposed 
lighting of the town by electricity. The approximate cost of the 
generating station, which included buildings, foundations, pro- 
ducer gas engines. dynamos, pipe3, and accessories, was £1,903 
14s., house for engineer £265, switch gear and other applian?e: 
£200, making a total estimated cost for the station of £2,368 143. 
He estimated the cost of a distributing system, which included 
150 po!es, with 100 street lamps attached, overhead mains with 
connections and wiring for small consumers, at £1,793 18s, 
making a total outlay for the whole scheme of £4,162 12s. The 
annual upkeep he estimated at £668. This would include, he 
said, the payment of interest and capital. The revenue, based 
on 600 private dwellings, 30 business premises, 8 public places, 
and 100 street lamps using the current, was £765 per annum, 
leaving, he thought, a satisfactory surplus, The Council decided 
to place the scheme before the town and take a 
question. 


ARDSLEY.— The Ardsley Urban Council decided to write to 
the Yorkshire Electric Power Co., asking if they were con- 
templating introducing elestric light into the township. 


BaTH.—At the Town Council meeting, Mr. Hatt, in moving 


the adoption of the report of the Electric Lighting Committee, 
referred to the subject of the application for the cessor of the 
powers of the Somerset and District Electric Power Co., with 
respect to the city of Bath. The Board of Trade, he said, had 
informed them that they did not consider it desirable to grant 
the cessor of powers until a conference had been held between 
the parties concerned, and it was arranged that such conference 
should be held at the Board of Trade Offices. The Town Clerk, 
the Engineer and himself were appointed by the Council to attend 
the conference, but they had received an intimation from the 
Board of Trade that the Somerset Power Co. did not desire 
to appear at the conference, which was, therefore, not held. 
They had also been informed that the Board of Trade intended 
to grant the cessor for which they had applied. There was a 
resolution that they should apply for an extension of the area 
of their present supply; that their Provisional Order should 
be so amended as to extend the area to a radius of three miles 
from the Guildhall. Statutory notice of the application had 
already been given in accordance with the Act. The Report 
was edopted. 


BRNTLET.— The Corporation of Doncaster agreed to carry the 
electric light to Bentley village, and expressed themselves pre- 
pared to extend the supply of light to Arksey, if the demand 
justifies the outlay. 


BERKHAMSTED.— The Rural Council passed an agreement 
with the Chesham and District Electric Light and Power Co. 
for powers in the district. 


BRIDLINGTON.—At a meeting of the Parliamentary and 
Electricity Committee, a letter from the churchwardens of 
Holy Trinity Church asking if the Council would undertake 
the external illumination of the proposed clock in the church 
tower -was considered, and the Borough Electrical Engineer 
was instructed to prepare an estimate of the cost. The question 
of electrically-driven 'buses has been under the committee's 
consideration. 


BRIOHTON.— The western part of Brighton маз plunged in 
darkness on the night of the 7th inst. owing to the failure of the 
electric light. At the Electric Theatre, Western-road, which was 
crowded at the time, a rush was made for the exit doors, but 
the manager averted trouble by announ-ing that the whole of 
the street lamps were out. The light appeared again after a 
few minutes. 


BURNLEY.—At the Town Council meeting, Councillor Bleas- 
dale urged that the sooner there was a severance between the 
Electricity Committee and the Cleansing Committees with 
regard to the destructor the better for both. 


CLEVEDON.—The Urban Council discussed the electric lighting 
question. Mr. Christie, à member of the firm. acting with the 
Council, gave particulars of the steps to be taken if an order 
was to be applied for to authorise the Council to generate and 
supply electricity for public and private purposes within the 
area to be agreed upon. The Chairman asked for note to be 
made that if the order was transferred the Council must protect 
themselves in Section 9 (that of control). Mr. Christie said it 
would be an overhead system, with iron poles and ornamental 
brackets within the compulsory area, and wooden pole: outsid? 
that area. The order would be based on the assumption of 250 
lamps, each of 50 c.p., at 37s. 3d. per lamp per annum, on the 
assumption there were 1,750 lighting hours. The agreement 
between the Council and the company was to be for five years, 
the Council to have power to renew if they choose. 


DanLiNGTON.— The Corporation decided to support the 
Maidstone Electricity Department in the promotion of a Bill 
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AND NEWS. 


in Parliament to empower local authorities to fix fittings for 
electric lighting in houses. 


EccLEs.— The Council adopted new conditions and 
regulations under which they will supply electrical energy to 
consumers. The following із the scale of rent for a meter or meters 
supplied :—2 ampere Is. 6d. per quarter; 5 ampere, Is. 6d. ; 
10 ampere, IS. 6d. ; 20 ampere, 2s. ; 40 ampere, 2s. 6d.; 80 
ampere, 4s. ; 120 ampere, 4s. 6d. ; 200 ampere, 5s. The Electri- 
city Committee adjourned consideration of letters received 
by the Borough Electrical Engineer from Mr. J. S. Highfield 
(London) with regard to a proposed scheme for the purchase 
of electric heating apparatus. Alderman Pearson stated that 
a clause was included in the regulations and conditions for the 
supply of current providing for disputes to be settled by the 
consumer and the Borough Electrical Engineer. "The Town 
Clerk said that if the parties failed to settle the dispute the 
Electric Lighting Order provided for arbitration. 


FRiMLEY (Surrey).— The Frimley Urban Council decided to 
apply to the Board of Trade for the grant of a provisional order 
authorising them to supply ele»tricity, under the Electric Light- 
ing Acts, for publie and private purposes, within the parish of 
Frimley. 

HonNsEv.—The report of the Borough Electrical Engineer 
showed that the number of consumers on September 30 was 
1,640—a net increase of 23 on the number at the end of the 
previous month. Ап extension in Perth-road, Stroud-green, 
was authorised, and it was stated that this extension would 
enable the Committee to reach the Council Schools in Wood- 
stock-road. The Maidstone Electricity Committee wrote ex- 
pressing disappointment that the powers that be had allowed 
the wiring clause in the Electric Lighting Amendments Act to 
be deleted without a struggle of any sort. They suggested that 
a one-clause Bill should be promoted by the municipalities to 
replace the deleted clause. The Hornsey Committee expressed 
the opinion that representatives of the Council should attend 
& proposed conference on the subject, but without power to 
commit the Council to any expense, and on the previous under- 
standing that the Council would not support any Bill granting 
power to municipalitiea to carry out private installation work 
without the intervention of a contractor. They further decided 
in favour of the matter being referred to the Parliamentar 
Committee for their conaideration, with power to act. , 

Lr rI.EBORO Vu. — The District Council approved a revised 
agreement with the Rochdale Corporation for a supply of 
electricity in bulk from their transforming station in Butter- 
worth-street, Featherstall. The Clerk was directed to write to 
the Corporation Tramways Committee suggesting the arrange- 
ment of a IId. stage from Stubley to Albert Royds-street. 


Lonpon.—The County of London Elestric Supply Co. propose 
to lay mains in Selkirk-road, Ravenslea-road, Dendy-road and 
Boundaries-road. Тпеу also intend to lay mains in Jamaica- 
road, New Church-street, and Tulip-place, and to construct 
inspection boxes. A further proposal by the Company is to lay 
mains in Dockhead, Hull-street, Bermondsey-wall, George-row, 
and Jacob-street, and to construct inspection boxes. 


MERTHYR.—The Electric Traction Co. protested against the 
way in which tenders for street lighting were dealt with by the 
Corporation. The company declined to alter their quotation. 
At a meeting of the Public Works Committee, Mr. F. S. Simons 
supported the protest. He considered it very unfair that after 
the Traction Co.'s tender had been кр Nixon’s Naviga- 
tion Co. should have been asked to quote against them. The 
Chairman said undoubtedly they had treated the Traction Co. 
rather shabbily, and the Mayor agreed with this opinion. The 
Gas Co.’s reduced tender was accepted. 


MIDDLETON.—-The Council agreed to apply for borrowing 
powers for £3,000 for the provision of an electrical cable. 


NEwcaASTLE EMLYN.— Electric light will be installed through- 
out the Urban District by arrangement with the Electric Light 
C». 

NOTTINGHAM.—Local opposition ha3 been raised to the action 
of the Postal Department in rearranzing the ele»t:ical engineer - 
ing section of the North Midiand District in such a way that 
Nottingham ceases to be the headquarters, necessitating the 
removal of thirty or forty members of the staff. 


NOTTINGHAM.-—The city auditors report that in the last 
financial year the gross profits on the Corporation e- ectricity 
undertaking amounted to £165,113, and on the tramways, 
£50,767. 


OLDHAM.—On the evening of the 5th inst., when the town 
маз plunged into partial darkness owing to a short circuit on 
the electric mains, the places of amusement and business houses 
were especially inconvenienced. The electricity department were 
immediately informed, and Mr. Chamberlain, the Electrical 
Engineer, with a number of assistants, toured the town in a 
motor car, seeking at the various mains to discover the defect 
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PappINGTON.—The Metropolitan Electric Supply Co. propose 
to lay high tension mains in Harrow-road. 


Ruvr.—Mr. Н. R. Hooper, Local Government Board Inspector 
held an inquiry into the Council's application to borrow £5,000 
for the purposes of the electric lighting works. Mr. Wright (the 
Electrical Engin^er) stated that it was felt that the plant was 
not up-to-date, and was too big for the town's needs. What 
was required was a :maller plant of an up-to-date pattern. The 
cost of the works originally was £27,000, but that included pro- 
vision for a tramwy, which was never made. The Inspector 
said it was a nove! application, as the Council wanted to sub- 
stitute a smaller fo: a larger plant. Mr. Wright replied thev 
would save at least £350 per annum on the works cost by putting 
up the smaller plant. The Inspector said he realised that Rhyl 
had been hard hit by the undertaking, but he urged that the 
proper course to adopt was not so much to reduce the works 
cost, but to develop and secure fresh consumers. He suggested 
that the Count! should borrow money for mains extension, and 
by careful develop ng bring the works to making a profit. The 
period of reckless expenditure was reduced, and there was a 
future for the concern. 

SHipLey.—To the -District Council's Electricity Committee 
the engineer reported that seven new consumers had been added 
during the month of September, making a total of 485. Councillor 
Raisbeck mentioned that the Committee had had before them 
a financial statement concerning the electricity department 
for the half-year ended September 30. Compared with the corres- 
ponding half of the previous year the lighting and power receipts 
had gone up slightly, but on the other hand the revenue for 
traction had gon? down considerably. "The receipts form that 
source were less by £270, which was probably partly due to 
the wet summer, and partly to the fact that meters had been 
fixed on the cars and instructions issued to drivers as to where 
the current might be shut off, with a view to minimising as much 
as possible the cost of running. The net loss on the income 
side for the half-year was £65. On the expenditure side they 
showed a saving of £317 compared with the corresponding 
half of the previous year. Altogether the finances of the depart- 
ment were іп a ve'y satisfactory condition. 

SrEPNEY.— The Council intend to lay electricity mains in 
Ocean-street апа Plumbers -row. 

Sr. Panceas.—Tie Metropolitan, Borough Council propose to 
lay electricity mains in Merton-lane, Millfield-lane and Fitzroy- 
park. 


Wuitcnurcn.—The Local Government Board has sanctioned 
a loan of £2,96) for the Whitchurch electric lighting 
scheme for a term of 20 years. The scheme is for the 
taking of electricity from the South Wales Power Co. and 
lighting the district. 

YovLaüREAVE.— The new public hall presented to the village 
is lit by electricity. 


LIGHTING AND GENERAL Overseas. 


BOMBAV. -A smal Marconi wireless telegraphy station has 
been installed near the Back Bay Baths, to work in conjunction 
with the apparatu: fitted to two new P. and О. liners, the 
range being from 200 to 300 miles. "The installation will put 
mail steamers fitted with wireless apparatus into touch with 
Eombay 24 hours before arrival. 


British Corvwnia.— Tne. Cranbrooks Electric Light Co. 
will insta! a seven thousand dollar power house and thirty 
thousand do!lars of new machinery. Five wireless plants are 
being installed by the Government, viz, at Gonzales Hill, 
Paschena, De'uze Point, Triangle Island and Prince Rupert 


CANADA. Coati ook, Quebec, propo:es to develop a new 
site on the Coatieook river a short distance below its present 
power house. Pian: have been adopted for a stone and concrete 
dim 32 ft. high, s one and concrete power house, 2 horizontal 
turbine wheels, d:rect-connected generator, direct-connected 
exciter unit, with provision for a duplicate unit. The total 
herd will be 413 ít. and when completed will more than double 
the pre ent capacity. The transmission lines will all be recon- 
structed, and the present 550 volt, d c. power circuit discon- 
nected, a3 will also be the present single-phase ligating circuits, 
aid de. are svsten. All will be converted into a 250 kw., 
three-phase, 6) cycle, 2,200 volt, light and power system, the 
streets lighted by a tungsten series incandescent system, with 
possibly a few a.c. arcs in circuit. | 

Briawayo.—The Municipality are considering a proposed 
scheme for public electric lighting, at a cost of between £25,000 
ani £30,000. The town is at present lighted electrically by the 
local waterworks company. 

CANADA. —А correspondent. states that a syndicate of Oshawa 
manufacturers will build an electric road from Coburg through 
Bowmanville, Oshawa, Whitby, and Pickering, to Toronto. 
` Application will be made to the Dominion Parliament at the 
approaching session for a charter for the“ Toronto and Eastern," 
as it will be known. Construction will be financed entirely by 
local capitalists, and it is expected that the work will be well 
advanced within a year. ‘The South-Western Traction Co.'s 
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electric tramway, running between London, Ontario, and Lake 
Erie at Port Stanlev, has been sold by auction to Mr. J. E. 
McDougall, of London, representing a syndicate of London, 
Toronto, and Hamilton capitalists. At Fort Frances, on the 
Rainy River Ontario, a hydro-electric power plant is being 
installed. It is stated to be one of the most complete installa- 
tions of the kind in Canada. 


CorEA.—The Japanese Government will construct а tele- 
phone system at an estimated cost of 70,000 yen. 


IraLy.—The Italian Minister of Posts and Telegraphs will 
shortly submit to Parliament a Bill designed to hasten forward 
the construction of a number of telephone lines. The cost 
of this work is estimated at 25,000,000 lire (£1,000,000), and 
provision for this amount will be included in the Bill. 


New SovmTH Watss.—Electricity works have been installed 
at Balmain by the Electric Light and Power Supply Corporation, 
Ltd. The present plant, which із contained in a very substantial 
steel-framed building, comprises two 5,090 volt 3-phase Thomson- 
Houston generators, direct-coupled to two Belliss & Morcom's 
triple-expansion high-speed engines of a total capacity of 1,200 
h.p. These are supplied with steam from two Babcock & Wilcox 
water tube boilers, fitted with super-heaters, and automatic 
chain grate stokers ; in addition, there is a Babcock & Wilcox 
boiler connected with the garbage destructor, and the latter i: 
more than sufficient to supply the steam necessary for lighting 
the whole of Balmain. Connected with the boilers is an econo- 
miser for heating the feed water, and all the condenser steam 
from the engines is returned through a series of chemical tanks 
which cleanse it free of all oil ready for use again; this process 
is quite automatic. The electricity from the generators is con- 
trolled by a switchboard, supplied by the Australian General 
Electric Co., and one of the unique features of it is an 
automatic controller, which dispenses with the services of an 
attendant. This is the first of its kind erected for a supply 
authority in Australia. The whole of the auxiliary plant, with 
the exception of the feed pumps, is driven by electrical 
motors, which reduce: attendance to à minimum. 

WixNiIPEG (Canada)—The United Wireless Telegraph Co, 
which owns wireless telegraph stations along the Atlantic and 
Pacific coasts, propose erecting a string of such stations across 
Canada. The first plant is now being installed in Port Arthur, 
and it is expected work will be commenced in Winnipeg before 
the end of the year. 


TRACTION.—Home. 


Loxpon.—-The County Council Improvements Committee de- 
cided to draw attention, as a matter of urgency, to the proposals for 
widening the main thoroughfare from Dockhead to Greenwich. 
The scheme has been proposed in connection with the recon- 
struction for electric traction of the existing tramways from 
Tooley-street to Deptford, and their extension over Deptford- 
creek-bridge to join the electric tramways in Greenwich. The 
gross cost of the improvement was estimated at £151,000, and 
the net cost at £148,500. The Committee recommend the con- 
struction of a new street between Dockhead and Jamaica-road. 
In connection with the reconstruction of the Highgate-hill 
tramways, it is proposed, owing to the steep gradient of the 
route, to fit with a special kind of brake the electric cara to 
be used on these lines, and to lay the slot rail with a projection 
of one-eighth inch above the adjacent paving in order to provide 
for the efficient working of the brakes. With the view of testing 
the working of the special brake in question, it has been decided 
to arrange for a short length of track at the central car repair 
depot in Woolwich-road to be laid with the slot rail raised above 
the surface of the track. The cost of this work is estimated at 
£50. 

WoorwicH.—The London County Council Highways Com- 
mittee passed a resolution in favour of the construction of an 
electric tramway from Woolwich to Eltham. This line, over 
two miles in length, will be constructed on the overhead system 
at a cost of £76,430. In order to overcome the objection raised 
by the Greenwich Observatory authorities, it is proposed t» 
use two overhead wires instead of one only for each track, thus 
completely insulating a!l conductors. To construct the line on 
the conduit system would, it is estimated, cost £104,120, and 
the delay in proceeding with the work has been due to the 
difficulty in adopting a cheaper system of traction in view of 
the probability of there being a loss on working for some уез з 
to come. It is proposed to run through cara between Eltham 
and Abbey Wood. The Borough Council has carried out street 
improvements in anticipation of tramways being laid. 


TRACTION Overseas. 


AvusrRIA-HuNGARY.— The construction of an electric tram- 
way will shortly be undertaken in Kassa. Concessions have 
been granted for the construction of the following sections of 
electric tramways in Klagenfurt: (1) from Klagenfurt Station 
to Annabichl-Zentralfriedhof; (2) a branch from this line to 
the Military Swimming School; and (3) a line along the south 
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bank of Lake Wörther to Velden. The Burgomaster of Klagen- 
furt is one of the concessionaires. 


IN DIA.— The Bombay Port Trust Board are arranging with 
the Electric Tramways Co. for the running of an electric railway 
between Carnac Bunder and Newree. The Bengal-Nagpur Rail- 
way Co. have ordered an installation from home for the electric 
lighting of the large new shunting yard at the Kharagpur 
Junction Station. The Bengal and North-Western Railway Co. 
have equipped a large number of their passenger coaches with 
electric light, Stone's system. 


ITALY.—4A decree has been issued approving the agreement 
between the Ministry of Public Works on the one hand, and the 
Communal authorities of Clusone and the Ponte di Nossa- 
Clusone Railway Co. on the other, for the construction and 
working of an electric railway from Ponte di Nossa to Clusone. 
The line, which will be about 4 miles long, must be completed 
within one year from the approval of the plans. The cost of 
the work is estimated at 783,380 lire (£31,335). The concession 
is for 70 years, and during this period the State is to pay an 
annual subsidy of 7,000 lire (£280) per kilometre. 


SWEDEN.—A Swedish engineer has drawn up a project for 
the construction of an electric railway from Malmo to Copenhagen, 
passing under the Sound. ‘The line would be 236 kilometres 
(about 147 miles) long, with 16 kilometres (about 10 miles) 
of tunnel. The project has been submitted to a special commis- 
sion appointed by the Swedish government. 


SWITZERLAND.—Messrs. Ch. Masson, of Lausanne, and O. 
Kluser, of Brigue, on behalf of a company to be formed with 
head office at Lausanne, have been granted, an 80 years’ con- 
cession. for the construction and working of a narrow-gauge 
electric railway from Stalden to Saas-Grund. The railway will 
be a secondary one. The line, which is to be a single track 
of metre gauge, must be completed within three years from the 
commencement of work. 


Mr. Alfred Hurter, of Oerlikon, on behalf of a company 
to ke formed with head office at Saas-Fée, has been granted, 
an 80 years’ concession for the construction and working of 
a funicular electric railway from Saas-Grund to Saas-Fée. 
This railway will also be a secondary one. The line, which is 
to be a single track of metre gauge, must be completed within 
three years from the commencement of work. 
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PERSONAL. 


Mr. Н. B. Sax by, the recently appointed Electrical Engineer 
of the B. B. & C. I. Railway, inspected and studied the Lucas- 
Leitner system of the electric lighting of trains, previous to his 
leaving England for Bombay to join his new appointment. 

А committee consisting of Mr. Gunnell Wood, Officiating Chief 
Engineer, Mr. Stanley, Officiating Sanitary Engineer, two 
Superintending Engineers, Irrigation Department, Captain 
Anderson and Mr. Rennie, will sit at the close of the monsoon 
to decide what steps will have to be taken for the permanent 
safety of the Mussoorie hydro-electric works at Galogi, India. 

Mr. W. R. Wilson, Electrical Inspector, Punjab, has been 

leced in charge of the lately constituted Simla Hydro- Eleetrie 
Division, with headquarters at Basantpur. 

Mr. A. Smith, electrician to Messrs. S. Pearson, Joint Dock 
(late electrician in the City Engineer's Department, Hull), has 
been appointed electrical engineer to Messrs. Watson & Co., for 
thcir new oil mill at Selby. 

The British Columbia Electric Railway Co. have appointed 
Mr. Allan Purvis as manager of their new Fraser Valley branch, 
running from New Westminster to Chilliwack. 


THE METAL FILAMENT LAMP CASE. 


At the Clerkenwell Po!ice Court, on Saturday, the hearing 
was resumed of the prosecution against the Welsbach Incan- 
descent Gas Light Co., Ltd., at the instance of the General 
Electric Co., Ltd., and the Wolfram (Tungsten) Metal Fila- 
ment Lamps, Ltd., for alleged infringement of the Merchandise 
Marks Act. The case against the defendants was that they 
had in their possession for sale electric metallic filament lamps 
with a false inscription attached, and also for causing a false 
trade description to the lamps. 

Evidence was given by Mr. J. Young Fletcher, of the electric 
iight department, General Electric Co., Ltd., to the effect that 
his firm were the agents in England for the Auer Co., of Berlin, 
which owed its title to its connection with Baron Auer Von 
Welsbach. Osram lamps were made by that company and the 
teneral Electric Co. were the only firm selling them in this 
country. А factory had been erected for the. manufacture of 
the lamps in England since the Patents Act was passed. The 
stamping of the lamps with the words Aur" and“ Welsbach " 
would lead people to believe that they were made by the Auer 
Co., or as they were sometimes known in England, the German 
Weisbach Co. The case was further adjourned. 


COMPANIES" MEETINGS AND REPORTS. 


ROSARIO ELECTRIC. 

The seventh annual general meeting of the Rosario Electric 
Co., Ltd., was held at River Plate House, Finsburv-circus, E.C., 
Mr. W. T. Western (Chairman of the Company) presiding. The 
Chairman said that the accounts again showed continucd pro- 
gress. The units of current sold were 32°, in excess of those 
sold in the preceding year. Of the current sold, about one- 
fourth was for power, instead of one-fifth, as previously. The 
gross receipts had increased from £73,109 to £91,300. They 
were taking slightly less per unit, consequent upon the larger 
proportion used for power and public lighting. The works cost 
of running were very nearly the same as last year, which, at 
first sight, seemed an anomaly. The explanation was that in the 
previous year they bore the cost of trimming street lamps in 
respect of the street lighting. This year the municipality bore 
these arc charges, paying them for the current used only. 
Making this correction, their cost of working had gone up 
£1,900, the smallness of which figures was accountcd for bv the 
lower price of fuel, and still more so by the benefit obtained by 
the use of their new condensing plant. After providing for 
depreciation, there remained £35,000, against £23,000 last year. 
'This enabled them to pay a dividend on the Ordinary shares 
of 80%, and to place £15,000 to reserve, making the reserve 
£30,000. Their relations with the municipal authorities had 
been harmonious. The expenditure on capital account has been 
£33,700, including completion of our condensing plant, and 
about £13,000 for additional mains. They had agreed to pur- 
chase some land at Sorrento, where thev contemplated erecting 
a turbine plant of the latest pattern, with its proper equi ment 
of condensing plant. This would cost £100,000 to £120,000 for the 
first portion of the power station, to which would need to be 
added the cost of cables and transformers, making in all, per- 
haps, £200,000, to give them a station about equal to our pre- 
sent one, or (say) to double their present effective capacity. 
Towards this expenditure they proposcd to ask the shareholders, at 
a meeting which would shortly be called for the purpose, to 
sanction the issue of £100,000 in new Ordinary shares. The 
form of providing the balance could be decided later on. 


CORDOBA LIGHT AND POWER. 


The ordinary general meeting of the Cordoba Light, Power 
and Traction Co, Ltd., was held at 62, London-wall, Е.С. 
Sir J. Irving Courtenay (the chairman of the company) presided. 

The Chairman remarked that they had been successful in 
placing the company's prospects upon a very much firmer 
basis than they were able to reckon upon when it came into 
existence, as there had since been secured for the American 
company a new concession, which extended its life to forty years, 
as compared with the thirteen years remaining of its oid con- 
cession when they acquired control. Naturally, they would not 
expect that this first year should show great results in the form 
of dividend. Steam plant, and especially hydraulic installa- 
tions, took time to instal and develop, and tramways also re- 
quired a period in which to extend and reach their full yielding 
capacity. Active progress had been made in every direction 
during the year. Their holding in the American company had 
been increased by further exchanges of its shares for those 
of their company, so that they now hold 90 % of its share capital. 
They had acquired the entire share capitalof the Cordoba (Argen- 
tine) Electric Tramways Construction Co., Ltd., which owned 
a seventy-five-year concession. They had also entered into an 
agreement to purchase the more important of the two other 
tramways—viz., that known as the Ciudad аз Cordoba Tram- 
way, a purchase which should not only materially improve 
the efficiency and economy of their tramway service, but would 
also strengthen very much their position in relation to the supply 
of electric energy. 


EDISON AND SWAN ELECTRIC. 


At the twenty-sixth ordinary general meeting of the Edison 
& Swan United Electric Light Co., Ltd., yesterday, at Win- 
chester House, Old Broad.street, E.C., Mr. Henry Wolfcaden 
(Chairman of the company) presided. 

The Chairman said they were again faced with a large decrease 
in the profits, caused by the decline in the price of carbon lamps, 
which were the principal lamps they had been dealing in so far. 
This decline was not the result of any falling off in their quality 
which had been fully maintained at its high standard of exoel- 
lence; nor was the shrinkage the result of any falling off in 
turnover, as they would see when he told them that the total 
business done in the vear under review, in all classes of goods 
taken togeth. r, showed a reduction of only 13% in value when 
compared with the previous year. Having regard to the depres- 
sion in trade generally, and in the electrical branen in particular, 
this, in itself, was not unsatisfactory. On analysis, however, the 
carbon lamp sales showed a decline of 6% in volume, but the 
value was reduced by 171% ; and here they got the clue to the 
shrinkage of profits, namely, lower selling prices of carbon lamps 
without corresponding reductions in the cost of manu‘acture and 
distribution. The smaller sales and lower selling prices were the 
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result of the diminished demand for this class of lamp, owing to 
the change-over to metal filament lamps. and they had been 
actively engaged during the vear in pushing forward this new 
type of manufacture. As stated in the report: There has been 
expended on capital during the year ended June 30, 1909, 
£19,813 Os. 9d., almost entirely on account of additions to 
buildings and plant in connection with the manufacture of 
metal filament lamps." This £19,813 divided itself thus: build- 
ings £7,782 and plant £12,031. They had reduced the produc- 
tion of carbon lamps, but they still thought that there would 
always be a field for their use ; and they had materially increased 
the production of metal lamps, though the year ended June 30 
last did not have the full benefit of this increase. 


ы ——Á—— — 


BORDEAUX ELECTRIC TRAMS. 


The Comptoir National d' Escompte de Paris, 52, Threadneedle- 
street, E.C., have received instructions to pay on 15th inst. 
dividend No. 16 of the Compagnie Francaise des Tramways 
Electriques et Omnibus de Bordeaux, as follows: Fes. 4:80 on 
Registered shares by endorsement on certificate, fes. 4-48 on 
Bearer shares against coupon 16. 


CONTRACTS OPEN. 


HOME. 

BiRMINGHAM.—Parochial Offices. —'l'enders for maintenance 
of private telephone installation at Birmingham Workhouse, 
Dudley-road, for period of 12 months. November 20. 

Dusiin.—United Tramways Co., Ltd.—Tenders for supply 
of general stores for the year ending, December 31, 1910. By 
November 29. 

EpiNBURGH.-—Corporation.— Electrical Installation at McLeod 
police station. November 23. 

Epmonton.—Board of Guardians.—Cables and switchboard 
in connection with new infirmary. November 23. 

INVERNESS.—Corporation.—Tramway 
November 24. 

Lonpon.—London County Council.—Tenders for covering 
with asbestos tape about 21 miles of lead covered high and 
low tension cables in manholes. November 30. 

SUNDERLAND. —Tramway foundations, track, ete. November 
25. 

York.—North Eastern Railway.—Tenders for are lamp 
carbons, electric lamps, wires and cables, electric lighting, 
etc. November 25. 


permanent way. 


OVERSEAS. 


Hopart (Tasmania). —Postmaster-General. —Telegraph and 
telephone material, сіс. Part. as above. December 20. 


LIEGE.— Electric lighting at Jupille. December 31. 


Lucknow.—Municipal Board.— Tenders invited for a con- 
cession for the supply of electric energy, coal or oil gas, for 
house and street lighting, and other domestie or manufacturing 
purposes. December 31. 

MapRip (Spain).—Direccion-General de Obras, | Publicas 
Madrid.—For a 60 years’ concession for construction and 
working of an electric tramway from Sans to Coll-Blanch 
(Barcelona). November 20. 

MELBOURNE.—Deputy Postmaster-General.—Two sets of 
accumulators. By 3 p.m., November 23.—Postmaster-General. 
—To supply coin attachments (for coins of different values) for 
telephones. Spec. No. 184. 370 50 c.p. metallic filament lamps, 
with bayonet cap fittings. for 110.volts A.C. ; 630 25 c.p. ditto ; 
160 16 c.p. Linolite carbon filament lamps, 110 vofts A.C. ; 
1,000 16 c.p. T.H. screw socket carbon filament lamps, 110 volts 
A.C.; and 100 32 c.p. metallic filament lamps, with bayonet 
cap fittings, 200 volts A.C. December 7. 


MELBOURNE.—Railway | Commissioners. —One 
turbo-alternator, etc. December 17. 


SypNEY.—Postmaster-General.—Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 

TuRKEY.—Broussa Municipality.—For a concession for the 
installation of electric light and power, and for the construction 
of an electric tramway. December 13. 


single-phase 


TENDERS OPEN—Home. 
BRADFORD.—Corporation Tramways Department.—Supply of 
electric lamps for cars, etc. November 13. i 


LrvToN.—Messrs. Johnson & Phillips obtained the contract 
for the electrical installation at Canterbury-road school, the 
amount of the tender being £143 95. Gd. 


Lonpon.—Metropolitan Asylums Board.—The following con- 
tracts were made: Messrs. J. W. Gray & Sons, re-establishing 
telephonie connection between Gore House and hospital, 
£56 10%. ; Messrs. W. J. Fryer & Co., two electric. motors, with 
cables, switches, etc., £129 18s. 

SHEFFIELD.—The Corporation accepted the tender of the 
British and Insulated Helsby Cables for two miles figure 8 copper 
wire at 7íd. per lb., less 24°. 


CABLE AND WIRE NOVELTIES. 
ELECTRICAL STUDENTS AT WOOLWICH. 


A party of students attending Mr. Kilburn Scott's 
lectures at the Northampton Institute visited Messrs. 
Siemens! Works at Woolwich on Saturday last. They were 
shown several novelties, including the manufacture of the 
new Stannos wire, and the enamelling of fine wire for the 
instrument work. In the Stannos wire a flat strip of tinned 
copper is drawn through a special die along with the 
insulated wire which it 1s intended to cover. The copper 
strip Is bent round twice and it then passes over a series 
of gas Jets, which just melt the solder so as to make the two 
lavers homogeneous. In some cases there are two wires, and 
in others a laver of tin is spirally lapped round the insulation 
so that, should the outer tube be made discontinuous, there 
will be the spiral metal lapping to carry the current. This 
seems to be an unnecessary precaution, but, having been 
specified for a particular job, the makers are turning it out 
without difficulty. 

The enamelling of the wire struck the visitors as being 
a great advance on the old system of depending only on a 
double silk or cotton covering. The wires now being covered 
with enamel range from ‘004 to 02 in. diameter. The wire 
is first passed through a bath of black Japan and then 
through a stove about 10 ft. long heated to 650^ Fah. It 
then passes through another bath of Japan and again 
through the stove. It usually passes through three baths 
and as many times through the stove, but more can be 
arranged. It then travels for some distance through the air 
to thoroughly cool, after which it is automatically wound 
on to bobbins. The thickness of the Japan is toys th of an 
inch, which is one great advantage in self-induction instru- 
ments where it is necessary to get the wires close together. 
When the copper is permanently stretched the enamel 
stretches too, and preserves its homogenity. Messrs. 
Siemens see no reason why it should not be used for the 
larger wires than 02, and certainly for shunt wires of 
dynamo machines it should be just the thing. The cotton 
covering still used on wires for dynamos and motors is а 
reminder of the old sealing wax and string days, and the 
sooner it goes the better. The ideal machines of the future 
will be constructed solelv of steel, copper, mica and Japan. 
The insulation of the Japan is sufficiently high for the wire 
to be used satisfactorily for mine exploders; but, even if it 
were low, its being absolutely homogeneous is a great 
advantage. 

In the cable testing department the arrangements for 
testing cables were explained. A cable for 11,000 volts 18 
tested to 20,000, but tests to destruction show that it will 
stand 40,000 to 60,000 volts, which is a factor of safety of 
4 to 6 to 1. The steel strip for armouring is electrically 
welded by a modification of the Barnardos process. The 
operator is protected by sheets of red and green glass. as 
these colours are much more effective than апу other 
colours. 

A good deal of welding in the works is done by the oxygen 
acetylene flame. "l'his gives a very intense heat, and the 
apparatus is easily handled. | | 

The submarine cable department was visited, and 1t was 
interesting to hear that the longest cable made in one 
length was 930 miles for the Black Sea. Two of the cable- 
making machines will pass 26 knots of cable in one day of 
24 hours. The speed is 100 r.p.m., and the hydraulic brakes 
are so powerful that the machine can be stopped from full 
speed in one revolution. | 

One most interesting and quite new feature of submarine 
cables was pointed out. It is the use of what are known as 
Pupin self-induction ccils and arranged in the cable itself 
to counteract capacity. 

It was good to hear that there are 360 Fuller slide rules 
in constant use in the works, for it indicates that our 
manufacturers are making up leeway. 
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PATENTS. 


Electric Door Switches. 


27953.—1908. R. Jackson & C. GAFFNEY, Manchester. The 


improvements in electric switches applicable to the doors 
of rooms where it is desirable or necessary to control the 
switching of electric circuits by the movement of the doors 
such as those in telephone boxes, lavatories and water- 
closets. In door switches, as they are usually arranged, 
it very easily happens that the circuits are left closed 
when they ought to be open, also current is switched on 
during daylight every time a door is fastened, thus abnor- 
mally increasing the current consumption. In this improve- 
ment these defects are obviated and a reliable and effective 
switching method obtained. Figs. 1 and 2 are a front and 
side elevation respectively, showing a switch and latch 
mounted in position with the switch “ off," and Figs. 3 
and 4 are similar views showing the switch “on.” The 
switch A is mounted on the framework of the door at B. 
This switch of the well-known tumbler type is not altered 
internally, but adapted by attaching to the tumbler handle 
C, the arm D terminating in the catch-piece E. The contact 
lever of the ordinary tumbler switch is locked in the on 
position by the actuating lever having the requisite length 


of movement, but the contact lever is prevented from 
being so locked by reason of the movement of the extension 
arm D being limited by the end E striking the framework 
B, and the contact lever can only be held in the on position 
by the catch-piece E engaging with the latch-piece G. On 
the door F is mounted the latch-piece G ; attached to the 
switch C is a chain or cord H, or a rod pivotted on C may 
be employed, which, being pulled, operates the switch into 
the on position. The same action swings the arm D into 
the position shown at Figs. 3 and 4 where, as will be seen, 
the top edge of the side of the catch-piece E, sliding under 
the lower edge of the latch G, lifts the latter until they 
pass each other, and the latch G is permitted to fall over 
the catch-piece E and be retained against the pull of the 
switch spring. This action of locking the switch in the 
on position is only possible after the door is closed 
and the lights required to be on, and it will be seen that 
when the door is opened after such action, the latch G 
moving away from the front of the catch-piece E instantly 
releases it and, consequently, allows the arm D to swing 


up so that the switch spring may operate the switch auto- 
matically into the off position. The closing of the door 
cannot switch on the lightning circuit, as this is always 
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dependent upon the switch being operated inside the room 
by pulling on the arm D, and thus current can only be 
consumed when the room is occupied. If the room be 
already lighted by daylight, the switch need not be operated ; 
thus great economy in current consumption is obtained. 


Electric Switches for Surface Contact Electric Traction Systems. 
21089. 


1908. W. M. Morpry, Westminster. This invention 
consists of improvements in switches through which current 
flows between a buried electric conductor and a moving 
tramcar or other vehicle in surface contact electric traction 
Systems. It is found in practice that when there is an 
appreciable amount of leakage of current over the surface 
of the road, there is a tendency to the formation of per- 
sistent ares between the buried conductor and the movable 
contact pieces of the underground switches. Fig. | shows 
a known arrangement of switches for surface contact 
electric traction to which the present invention is applied, 
a being the buried main conductor, b the road studs made 
of magnetic material, and с the movable switch contacts 
connected to the studs b, and adapted when the studs are 
magnetised automatically and successfully to make contact 
with the iron cable as the vehicle e carrying a magnetic 
skate f or other magnet travels over the studs. The im- 
provement consists of condensers g g, each permanently 
connected in shunt across the switch contacts. Figs. 2 
and 3 show arrangements in which instead of providing 
each switch with a stationary condenser, as in Fig. 1, 
each vehicle is provided with a single condenser, the con- 
denser in each example being connected between the stake 
f and a trailing brush ^ which, in Fig. 2, is arranged to 
make contact with each stud 5 before the collector f leaves 
such stud, and in Fig. 3, after the collector has left the 
stud. Thè contact brush A may conveniently be in the 
form of a light wire brush suspended loosely from the 
vehicle, contact thereof with the studs b being ensured 
by its weight. To prevent any possibility of the brush 
not making contacts with the studs at any time, owing to 
vertical oscillation, due to irregularities of the road, or to 
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pitching of the vehicle, the brush may be made of ™ 
shaped iron wires and be magnetised by a coil that is pre- 
ferably fixed to the vehicle and connected to an electrical 
circuit which may conveniently be the circuit of the collector 
magnets, the brush being free to move independently of the 
magnetising coil. It will be seen that in each case the con- 
denser g is arranged as a shunt to a part of any leakage 
. circuit that may exist between the main conductor a and 
earth through the switch and over the road surface, the 
condenser in Fig. 1 being arranged as a shunt to each 
switch ; that is to say, to the part of the leakage circuit 
that is in the switch box, and between which an arc is 
liable to be formed with the ordinary arrangement. In 
Fig. 2 the condenser is also arranged as a shunt to each 
switch in succession at the moment the skate leaves it, 
connection of the condenser with the conductor a being 
by way of the skate and one or more forward studs. In 
Fig. 3 the connection of the condenser with each stud b 
occurs at a later period than in Fig. 2. The capacity of the 
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condenser or each condenser is important, and depends 


on the amount of leakage current that has to be dealt with. ' 


In Fig. 4 the condenser is replaced on the vehicle by a 
resistance i of such a value that while it stops the arc it 
does not permit an inconvenient amount of short circuit 
current to pass in the event of the trailing brush touching 
a rail, as at a crossing, while the collector is on a live stud. 
This condition is suitably met in practice on a 500-volt 
circuit, by a resistance which may be as much as 100 to 
200 ohms. Or, when the system is such that the magnetism 
of the collector or skate f is used to move the contact 
piece c of the switch, instead of using a brush, as above 
described, as shown in Fig. 5, a non-magnetic prolonga- 
tion f1 of the magnetic collector f may be connected to such 
collector or skate through a resistancek. To ensure contact 
between the stud head, and the collector the non-magnetic 
prolongation f! may be weighted or be acted upon by a 
spring. Or, as shown, it may be provided with a small horse- 
shoe magnet /2 so arranged that while acting attractively 
on the head of each stud b, it wil! not magnetise the lower 
part of the stud. With this arrangement no arc can be 
formed between the stud or switch contacts by surface 
leakage, as those contacts, at the time of opening, are 
shunted by the closed circuit of the other stud or studs 
b under the car. 
Alternating Current Dynamo Electric Machines. 
9048.—1909. SIEMENS SHUCKERT WERKE, G. m. b. H., Berlin. 
It is at times desirable to be able to vary the speed of 


asynchronous alternating current motors by changing the 
periodicity of the source of electric power, and this inven- 


tion is an improved polyphase electric generator, by means 
of which the periodicity can be altered in the ratio of two 
to one by merely re-arranging the polarities of the poles 
of the generator field magnet system, and without any 
interference whatever with the generator armature windings, 
supply mains, or motor windings. Moreover, the speed 
of the generator may remain constant whilst the change 
of periodicity is being effected. Fig. 1 shows a three-phase 
generator arranged according to this invention and elec- 
trically coupled to an asynchronous three-phase motor. 
Fig. la shows how the polarity of the field magnet po!es 
must be altered in order to effect the desired change of 
frequency. Fig. 2 is a developed view of the poles and 
armature or stator winding of the generator shown in Figs. 
l and la. Fig. 3 shows the shape and sequence of the 
voltage curves generated or induced in the generator 
armature windings when the poles are arranged for high 
frequency, and Fig. 4 shows in a similar manner the shape 
and sequence when the polea are arranged for the low 
frequency. Fig. 5 shows a modification of the generator 
winding consisting in arranging a second stator winding 
on that part of the latter which would otherwise have 
no winding, and in connecting this winding to a second 
motor. In Fig. 1 the stator r of the generator is provided 
with the three coils 1, 2, 3, which are arranged in the well- 
known star system of connecting up, and are also con- 
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nected to the three terminals of the three-phase asyn- 
chronous motor m. The rotating field magnet a has four 
poles, each provided with a winding. These windings are 
connected through four slip rings « with a source of direct 
current, and a reversing switch u is interposed in such a 
manner that by merely throwing it into one position o: 
another the windings on the poles will magnetise the latter 
either as indicated by nı 81 n» sg (not in brackets) in Fig. 
l a or by nı 72 sı во (in brackets). The dotted lines in Fig. 
la represent the four poles in positions similar to those 
shown in Fig. 1, » denoting north magnetic polarity and 
& south magnetic polarity. The first position of the switch 
u makes the poles around the field magnetic alternately 
north and south, in which case the generator acts as a 
four-pole machine, and the second position makes one set 
of two adjacent poles north, and the other set of two 
adjacent poles south, when the generator acts as a two- 
pole machine. In an ordinary four-pole generator of this 
kind there would be six stator coils in all, practically the 
whole of the stator circumferential winding space being 
occupied by the coils. It is not possible to arrange six 
coils in the usual manner with the variable frequency 
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generator shown in Fig. 1, since when working as a two- 
pole machine the voltages induced in the coils would 
neutralise one another. Accordingly, the essential feature 
of this invention consists in using only half the number 
of stator coils necessary for an ordinary generator so that 
only about half the stator circumference is occupied by the 
windings, and in this particular case, therefore, three coils 
are used instead of six. When и is placed in the position 
corresponding to four poles and a is rotated in the direc- 
tion indicated by the arrow. ‘The stator coils are acted 
upon electrically by the rotor poles in the order 1, 2, 3; 
that is to say, the voltage induced in coil 2 is 120 electrical 
degrees in phase behind the voltage induced in coil 1, and 
the voltage induced in coil 3 is ‘th> same number of elec- 
trical degrees behind the voltage induced in coil 2. The 
voltage curves numbered F., II., III., in Fig. 3, are pro- 
duced at the terminals of the respective stator coils l, 2, 
3, each curve representing one of the three electrical phases. 
In Fig. 3 vertical distances represent voltage and horizontal 
distances. time, and the chronological sequence of the 
phases is, therefore, I., IL, III. Also, as two poles of like 
sign move across each stator coil once per revolution of 
the field magnet.a, there will be two complete cycles or 
periods induced in each stator coil per revolution. When 
н ів placed in the position corresponding to two poles and a 
is rotated in the direction indicated by the arrow, thestator 
coils are acted upon electrically in the order 3. 2, 1, and 
the voltage curves numbered I., IL, III. in Fig. 4 are 
produced at the terminals of the stator windings, each curve 
representing one of the electrical phases. Vertical and 
horizontal distances represent voltage and time in a similar 
manner as with Fig. 3. In Fig. 4, however, the chrono- 
logical sequence of the phases is III., II., I., instead of 
I., II., III., as for Fig. 3, and the motor » will, conse- 
qiently reverse its direction of rotation as soon as и 
is changed to the position corresponding to Fig. 4 from 
that corresponding to Fig. 3. The number of cycles or 
periods per revolution is also in Fig. + half its value in Fig. 
3, since only one pole of like sign moves across each stator 
coil once per revolution. The shape of the curves in Fig. 
4 is pecul'ar in that positive and negative portions are 
separated in the horizontal direction by a considerable 
distance. Owing to the latter peculiarity, the mean effective 
voltage with the two-pole half frequency arrangement 
(Fig. 4) is only about half as great as with the four-pole 
full frequency arrangement (Fig. 3). This property cf the 
new winding is sometimes of considerable advantage, since 
when the motor is running at half frequeacy it is desirable 
that it should also only have about half normal voltage 
applied to its terminals. If it is desired to make the half 
frequency voltage more equal to that at full frequency ; 
this may be done by broadening the stator coils. More- 
over, the shapes of the curves in Figs. 3 and 4 may be 
altered considerably by alterations in the pitch of the stator 
coils or in the pitch of the main poles. It is very desirable, 
on economical grounds, to make effective use of the space 
on the stator circumference which is free from winding, 
and Fig. 5 shows how this may be done in the case of a 
generator similar in other respects to Fig. 1. The arrange- 
ment consists in winding a second and entirely independent 
(except that the neutral points of both windings may be 
connected together if desired) three-phase stator winding, 
la, 2a, 3a, in the unappropriated space, which winding 18 
arranged and connected up in a manner similar to the 
coils 1, 2, 3 in Fig. 1. Two elect ically-separated supply 
systems such es the two motors mn» in Fig. 5 may then 
be fed one from each set of generator windinga, and thc 
full capacity of the generator is thus made use of. In 
Fig. 5 g represents the generator with the two sets of stator 
windings, 1, 2, 3, and la, 2a, 3a connected respectively 
to motors түт» mechanically coupled together and to a 
screw propeller s. In the case of ship propulsion with such 
an arrangement, it would be possible by mercly operating 
the reversing field switch и to revers? the motors from full 
speed ahead to half speed astern with a constant speed of 
the driving engine or turbine. By also operating a second 
reversing switch connected in the main leads between 
generator and motors, the motors may be caused to rotate 
at half speed ahead instead of half speed astern. The 
new generator may be employed in a varicty of cases 
other than ship propulsion, such as in connection with the 
driving of rolling mills, lifts and traction installations. 
Fastening Filaments to Electrodes. 


20)15.—.1908. T. McKenna, London, E.C. The metal filament 


is coated at its ends with the metal of which the conducting 
wire consists. After this the end of the filament is applied 
to the leading in wire and fixed by fusion of the metal 
coating to the wire and fixed by fusion of the metal coating 
to the wire, bv which an intimate and thoroughly con- 
du.ting connection is obtained. 


Wireless Electric Signalling. 


13165.—1908. R. A. FEssENDEN, Brant Rock, Mass., U.S.A. 


The invention provides a means fo» annulling the cflects 


of atmospheric disturbances which interfere with the re- 
ception of wireless messages. ‘The receiving circuits are 
so arranged that the disturbing impulses are divided and 
oppose each other's effect on the receiver. 


Electric Switches. 


20590.— 1908. H. J. Fisner, F. Coares & H. W. CLOTHIER, 


Neweastle-on-Tyne. The main switch can be closed by the 
pulling action of an elestro-magnet of one value, and 
maintained closed by the pulling a-tion of an eleetro-magnet 
of lesser value in accordance with the operation of a cpn- 
trolling switch. These operations are actuated by mechaniam 
adapted to lesen the power required to maintain the switeh 
closed. The circuit controlled by the main switeh is com- 
pleted throug) a plug interlocked with the contro!ling 
Switen. 


Controlling Electrical Circuits. 


21674.—1903. T. J. & E. КопкЕ, Barn“. In an electric switch 


adapted to be rocked into its closed and орга position: by 
electro-magnetic actioa, апі provided with a tube contin- 
ing mereury and electrical contacts carried by the arm 
of the switch, the arm is provide with a bridge piece, 
which carries the main current. 


Dynamo Electric Machines. 


19334.--19509. F. R. Rusker, Pittsburg, U.S. X. The. Не 


magnet winding of the machine has its polar projections 
integral with the voke and is provided with enlarged shoes 
adjacent to the armature. The winding is such that it 
may be wound separate from the machine in coil form 
and afterwards readily applied to the polar projections. 


Insulators for Telephone and Telegraph Wires. 


18690, —1900. A. M. Bourke, Maitland, Australia. The in- 


sulators are provided with a slot having oppositely situated 
outsets projecting therefrom and a groove at the base for 
part reception of the wire. Tne slot receives a corres- 
pondingly shaped wedge provided with a groovy in register 
with that of the slot. The wedge holds the wire in position. 
The wedge is itself held in position by means of projections 
and screw caps. 


Jointing Electrical Conductors. 


15413.— 1909. C. VERNIER, Gosforth The connections for 


jointing the conductors are formed of a large number of 
tine wires, at first disposed to bridge the joint, and after- 
wards secured to the ends of the conductor by solderinz 
or other means. 


Electric Terminals. 


10539.—1900. C. J. Braver & Co., Hale. The upper plate 


of the terminal is free from all openings in order to prevent 
the access and accumulation of water near the conductor. 
The plate is connected to the main body by a liquid seal. 


Magneto Ignition Device. 


7299, ---19990, W. А. TRIER, Camberwell. The timing of the 


ignition is determined by the breaking of the primary 
circuit. A subsidiary cireuit containing an auto-trembler 
and a battery is connected in shunt across the contact 
devices. The effect of closing the switch of this additional 
circuit is to produce a spark sufficient to start the engine 
without rotation. 


Electrical Conductor J oints. 2 


2611.— 1939. BRITISH ALUMINIUM Co., LTD., & F. HORN. 


London. The ends of the conductor to be joined are butted 
together and welded. By the side of the weld is placed a 
splint, and these are enclosed in a sleeve. The whole is 
then twisted up into a torsion joint. 


Electrically Heated Air Baths. 


1922.— 1909. W. Orro, Berlin. The heater consists of a heat 


proof electrically insulating core traversed by a central 
duct and star shaped in cross section. The heater is placed 
in the delivery pipe of a blower so that air flows through 
the channels at its circumference under the wire and als» 
through the central duct over the hot internal surface of the 
heater. 


Electric Vehicles. 


1019.—1909. C. W. MarLiNsa, Liverpool The footboard is 


arranged on pivots or supported by springs, so that it 
yields when a passenger steps on it. The depression of the 
board operates an audible or visible signal in the guard's 
van, whereby he is aware of a passenger boarding or alighting 
from a train. 


Control of Dynamo Electric Power Systems. 


21580.— 1908. AkTIENGESZLLSCHAFT Brown, BOVERIE & Co., 


Baden. The invention comprises the use of a buffer machine 
characterised by a single or polyphase induction machine 
governed by a polyphase commutator motor connected in 
eascade and acting in connection. with a fly-whecl. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount | 
Каше. paid. Las prices. 
£ 
British Insulated and Helsby Cables, Ord. 1-100,000 .. 5 7-7) 
—— 6 p.c. Cum. Pref., 1-100,006 ................... 5 64-6} 
—— 4} p.c. Mortgage Debentures . ................ 100 103-106 
British Thomson-Houston Co., 44 p.c. 1st Mort. Deb. 
Ne ⁵ði i y 100 .. 89-94 
Dritish West inghouse Elec. and eMe 10 p.c. Pref. 
1-200,000 and 275,001-475,000................. 3 Ut 
—— 4 p.c. Mortgage Debenture Stock — — 100 48-52 
Callender’s Cable, Debentures ...................... 100 .. 105-107 
ОТАУ а ðiJ x 5 .. и 10j xd 
З окысак mm pea bes A EAM RUE 5.. -5} 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... l. 1 
Dick, Kerr, and Co., Ordinary, 1,260, 60 % coos 1. 11} 
—— 6 p.c. Cum. Pref., 1-305, % URL 1. 1-14 
—— 4{р.с. Debenture Stoc 100 . 100-103 
E lison and Swan United, A Shares, 1-99,261 ...... 3. 2:743 
— “А Shares, 01-017,139 .... 5 1-1} 
— 4 p.c. Deb. Stock, Redd 100 . 68-73 
5 p.c. 2nd Реһет!пгез......................... 100 . 82-85 
Electric Construction, Nos. 1 to 112,100 ............. 2. 7/10-11/16 
7 p.c. Cumulative Ргеї!......................... 2 . . 13/10-1 7/16 
4 p.c. Perp. 1st Mort. Deb Ui... 100 63-68 
Ferranti, Limited, 5 p.c. 1st Mort. Deb. Stock, Red. 100 681-744 
General Electric Company (1900) 5 p.c. Cum. Pref. .... 10. 8-8} 
— — 4 p.c. Ist Mort. Deb. Stock .................... 100 . 83-87 
W.T. Henley" s Telegraph Works, Ordinary........... 6 123-134 
—— 4| p.c. Preference ............................ 5. 54-53 
44 p.c. Debenture s 100 . 106-108 
National Electric Construction Co., 1-170,000 ..... ; 1. tt 
Telegraph Construction and Maintenance ............ 12 344-36 
4 p.c. Bonds CVT 100 .. 101-103 
Electric Lighting and Supply.— 
Amount 
Name. ne un price. 
Bournemouth and Poole, Ordinar LL. T 10 .. 97-10 
Brompton and Kensington, 5 . э б. 61-74 
7 p.c. Preference оаа cee 8 5 .. 64-74 
8 General Electric Со. Common Shares ....... $100 .. 114-119 
7 p.c. Cum. Pref. ббосК........................ $100 .. 117-120 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 97-100 
Charing Cross, West End, & €ity Electric Supply, Ord., 

hh bs wea do a s A ER D x 3111 
—— 4} p.c. Cum.. Pref., 1-80,000................... 5. 44-411 
—— 4 p.c. Debenture Stock, TTT 100 . 95-101 
—— City Undertaking,” 4i p.c. Cum. Pref., 1-80,000. D uos 31-41 
City of London, Ordinary ..... „%% 8 10. 10} 103 
—— 6 p.c. Cumulative Pell VERE E A os 10. 113-121 
—— b p.c. Debenture Stock 100 . 121-124 
—— 4} p.c. 2nd Deb. Stk, Rei... 100 100-103 
County of Durham k lectrical Power Distribution Co., 

Ordinary, 1-50, % 0 .......... 5 1}-2 

5 p.c. Preference, 1«50. 000. x sera me Eie Sa onc rn 5. 21-31 
County of London E lec. Supply, Ordinary ........... 10. 71-81 

6pc COM elek. Ems 10 . 104-111 
—— 44 p.c. Debentures Prov. Certs. Al pd., Rd. 190 105-108 
—— 44 p.c. 2nd Debentures, Reh 100 98-101 xd 
Edmundson's Electricity Corporation, Ord., 1-80,000 .. 5.  $-5/16 
—— 6 p.c. Cum. РгеЇ.............................. 5 4-3 
—— 4} v.c. First Mort. Deb 100 . Бт -С0 
Electric b, Red. Co. of Victoria, 5 p.c. 1st Mt. Deb. 

Siet, ð i Xe ex EY E EY 8 100 91-91 
Kalgoorlie Electric Power and Lighting, 6 p.c. Non. 

Cum. Pref., 1-150,000.......................... ls rise yh 
Kensington and Knightsbridge Elec. T.t., Ord., 1-21,000. 5 7-7) 
Kensington and Knightsbridge and Notting Hill, 4 p.c. 

Debenture Stock, Red ................ „+....., 100 РР 05.08 
London EE Hanes Шаан yo 05 li-2i 
t x oz RUE es y cat NORTE 5. 4l 5} 
—— 4 p.c. Ist Mortgage Debenture Stock, Rede. 100 .. 93-97 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Certa), all paid.......... 100 . 73) 77] 
Metropolitan Ordinary, 100,001-300,000 ind eode $b was as D us 4-44 
—— 4} p.c. Firat Mortgage Debenture Stock ......... 100 .. 106-109 
ecce p. Cum. Préf: 52.5% sx ex Sra ewe ne a t s 5. 44-5 
—— 3} p.c. Mortgage Debenture, e.. 100 .. 834-86} 
Mexican Electric Light Co., 5 p.c. 1st Mort. Gold Bda. 

1- 100 C 1-1,000 ($100) D 1-3, 050 (3500) M 1-3, 400 

e Е d we cos EDDA — 801.821 
Midland Electric Power Dis., 44 p.c. Ist Mort. Deb. Red — , 95-100 
Newcastle-upon- Tyne Electric. Supply, Ord., 1-50,000 

and 57,010 to 137,500 ˙ 5. 44 

do. pi `001 {о 57 ‚009 c UR RADAR CR CR 5. 4-1 

do., 5 p.c. Pref., 1- 137,500 Non. Cum. .......... У 1 
Notting Hill Electric Lighting o КОЙЫ ТИИ 10. 124-13} 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 5. 0-64 
——— 4 p.c. Debenture Stock .......... . 100 . 05-98 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 1 114-14 
—— 06 p.c. Non- Cum. Pref., 1- 100, ООО see " 1. 1-15 
——- 5 p.c. Debenture Stock, N edd oan Cet 100 10-106 
Rosario Electric Co., 6 p.c. Cum. Pref., 1. 20,000 ..... : 5... 511-514 

ре Cum. 2nd Pref., 1-15,000 ................ 5. 64-6] 
Royal lectrical Company of ‘Montreal, 4j p.c. First 

Shares Mortgage Debentures ................... 100 .. 102-104 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. Ist Mt. Bds. . — 1054- 107; ; 
Smithfield Markets Electric Supply, Ord., 1-12,000 .... 5.. (АУ 13 
South London, Ordinar 4 
South Metropolitan Electric Light and Power Ord. Is 5/10-9/18 

f/ eus d was xd x 1..11/16.1 3/16 
—— 41 p.c. let Mort. Deb. ........................ 100 . 100-103 
8t. James's and Pall Mall, Ordinary, 101-20,080 and 

40,081 to dd ih 8 5. 8}-9 
— 7 p.c. Pref. Non. Сит......................... 5. 7-76 
—— 3} p.c. Deb. ........ iu eai d rus TERME dis 100 . 84-88 


I2, 1909. 

Amount 

Name. pad 

Urban Electric Supply Co., Ordinary ............... . 5 
——- 5 p.c. Cumulativo Preference, 50,001-100,000..... 5. 
4j p.c. First Mort. Debenture Stock, Red. 22 100 . 
Westminster, Ordinary ........................... Я Б. 
—— 4j p.c. Cum. Pref., 110,101-191,379 ..... —— M 5. 

Electric Tramways.— 

Amount 

Name. paid; 


Anglo-Argentine 5 p.c. Cum. lat Pref., 1-640,000 .... 5 


—— Debenture Stock, Кей ........................ 100 . 
Bath Elec. Trams., Ld., Pref. Ord. Shares, 75,001-150,606 1 .. 
5 p.c. Cum. Pref. Shares, 1-75,000 .............. 1.. 
Bir'ham & Midland Trams., 4} p.c. lat Db. Stk., Red. 100 
British Columbia Electric Railway Co., Ord. Def....... 100 .. 
a un ei жаба E OS A 100 .. 
——— 5 p.c. Cum. Perpetual Pref. Stock............... 100 . 
——— 4} p.c. Ist Mt. Deba., Nos. 1-6,250, of £40 cach... 40 
44 p.c. Vancouver Power Deb. ................. 100 . 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 
——— 6 p.c. Cm. Pf. 30, 001- 60, O00: kody NOLO QM 10 
—— b p.c. Perpetual Debenture Stock ........... 100 
—— 4 p.c. 2nd Deb. б$!осК........................ 100 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 
Deb. Stock, , war ERR IR 00 . 
Calcutta Tramways, Ord., No. 1 137,610 ............ 97-5 
5 p.c. Cum. Pref., Nos. 1-30,000 ................ 5. 
4$ p.c. lst Deb. Stock, Red. ................. .. 100. 
Cape Electric Tramways, Nos. 1-491,222 .......... i 1. 
City of Birmingham Tramways, 5 p. e. Cum. Pref. ..... 5. 
——— 4 р.с. Ist Mortgage Deb., 1-3,000 (I017) ......... 100 .. 
City of Buenos Avres Trams. Co. (1904), 1-248,000..... 5.. 
. 4 p.c. Deb. Stock, Red. (1985) .............. 100 , 
Dublin United Tramways (1896), Ord., Nos. 1-00,000 .. 10 
London United Trys (1901) 5 p c. Cum. Pref. ........ 10 .. 
—— 4 p.c. Ist Mt. Db. Stock, Red 100 


Metropolitan Elec. Trame., Defd., 1,000,001-1,314,016 . 1 .. 
o p.c. Cum. Pref., 500,001-1,000,000............. T s 
4} p.c. Deb. Stoc k. С MANC T 100 
Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 
Provincial Tramways Co., Ordinary, 124,912 10. 
6 p.c. Cum. Pref. 1-10,000 DEN AEN Kr sd RE 10 
San Paulo Tramway, Light, and Power Coo $100 
5 p.c. Ist Mort Deb, Red. (1929) 1-12,000 ...... $500 
South Metropolitan Electric Tramways and Lighting Co. 
6 AX c. Cum. Pref., 19,571-169,570, Prov. Certa. .... 1.. 
4 p.c. Deb. Stoc k, Red. (1940) F 100 
Yorkshire (W. R.) E lee. Tram. Co., Ош, 70,001-110,000 5 .. 
6 p.c. Cum. Pref., d I! 5 us 
—— 4} p.c. 1st Deb. Stock, M н ец 100 .. 
Electric Railways. — 
Amount 
Name. piid, 
Central London, Ordinary............ cece cece eee 100 .. 
sc DIO !l!l!l!lln E Scola и . 100 .. 
— KHeferr e, exer 100 .. 
— 4 p. c. Deb. Stock (Prov. Script Certs., fully paid) . 100 .. 
City and South London, Consolidated Ordinary абе а 100 .. 
— 4 p.c. Debenture Stock ....................... 100 .. 
— pe Pref. Stock . 3 100 .. 
— — ” » » .96 e* 09069225099 „„ е % е е ө ө ө э ө ө ө ө э «э ө ө 100 oe 
SACR ⁵V 0. voe 100 .. 
5 7% üͤͥͤͥ 8 100 
Underground Е lectric Railways of London, 5 p.c 
Prior Ln. M......“ ð ͤ Cea — 
Telegraphs and Telephones. — 
Amonnt 
Name. pu 
Amazon Telegraph Co., 1-25,000 .................... 10:45 

5 p.c. Debs., Red., within 1- 1,609 Red .......... 100 .. 
American Telephone and Telegraph Collat. Trust 4 p.c. 

Bonds, 1-28,000 and 53,001-78, 000 DA ,000 .. 
Anglo-American "Telegraph Co., Ordinary . 100 .. 
— 6 p.c. Preferred Ordinary ANTE DH uM EEUU ае 100 .. 

Deferred Ordinary........ cce ee nmn 100 .. 
Commercial Cable Co., Ster. 500 vr. 4 p.c. Db. Stk., Red. ий $4 
Direct. Spanish Telegraph Co. , Ordinary РИНЕ В 

10 p.c. Cum. Preference o te ЕГЕТ 5 Р 

4} p.c. Debs., 1-600 ааа 50 .. 
Direct United States Cable Со....................... 20 . 
Direct West India Cable Co., 4j p.c. Debs., reg. within 

1- 1, 200, Red. аја аала жө: 9.9 UK Blea uro фә: Be qe ON С aw e ER We 100 ry 
Eastern and South African, 4 p.c. Mort. Debs., within | 

1-8, 000 (1913, eek е э е ө ө о ө о ө ө е а э э е ө * а э ъ э э аз еее ө э е 
——4 pec. Reg, Mort. Debs. (Mauritius Subsidy) ! 

hr K Е oa ee Ts — 
Eastern Extension, Australasia and China, 1-300,000 .. 10 
— — 4 p.c. Mort. Deb. Stock, Per. 100 .. 
Eastern Telegraph Co., Ordinary Stock .............. 100 .. 
——— 34 p.c. Preference Stock ee ke. 100 .. 

4 p.c. Mortgage Debenture Stock ............... 100 .. 

reat Northern Telegraph Co. (of Copenhagen) 10 .. 
Marconi's Wireless Telegraph Co., Nos. 1-394,190 ..... ls 
National Telephone, Preferred. lulu. 100 .. 

Deferred Stecke 8 100 
—— 6 p.c. Cum. First Preᷣtt. d „ 10.. 
——— 6 p.c. Cum. Second Preę̃uůminin . . 10.. 
— 5 p.c. Non. Cum. Third Prein... 5 
— 34 p.c. Deb. Stock, Red.. Wo eati io ue RA 100 .. 

4 p.c. Deb. Stock, Hed казык лое 100 .. 


Pacific < European Tel., 4 p.c. Guar. Dba., Red., 
West Coast of America, 1-30,000 and 53, 001- 53, 008 ... 
—-— 4 p.c. Debs., 1-1,500, guar. by Western Telegraph 


West India and Panama Telegraph Co., ошту, e... 210 
—— 8 p.c. Cum. Ist Ргеїетепсе............... wae 10 
— 6 p.c. Cum. 2nd Preference .............. eee van 10 
—— b p.c. Debs., Red., 1- Woh sas saa 20 
W eatem Telegraph Со. 1-907,930.................. . 10 
—— 4 p.c. Debenture Stock, Red. Ses 100. 


11.000 100 .. 
21 е 

100 ee 
1 


Last price. 


1014 103} 


1-1 
69-73 


TEN 
81-35 


Last price. 
: р 


60-62 
85-87 
43-45 
101-103 
30-31 
100-102 
108-110 
704-107 
100-105 
96-100 


100 101 ха 


Pie price 


3.3) 
00-99 


96-98 
61-63 
1013-1023 
221.924 
871.894 
3-3} 
8-8} 
1004-1024 
13-13} 


100-102 
99-101 xd 


114-124 
102-104 
126-129 
831-8514 
102-104 xd 
28.291 


1.1 
107-108! 
1194-121] 

104-11 
104-101 
PERI: 


103-105 


// 


— 


Art tae — "I FiE. 


Electi ical D 


Se ain | — 


c уке: 


Old Series, Vol. L. 
New Series—No. 21, Vol. XLIV. 


LONDON, NOVEMBER 19 


Price 3d. 
Registered at the General Post Office. 


, 1909. 


NOTES. 
THE INSTITUTION. 


Dr. Gisbert Kapp’s inaugural address as President of 
the Institution of Electrical Engineers was a fine per- 
formance. It was characterised by a depth of knowledge, 
a breadth of view, and an optimism that was quite re- 
freshing and greatly impressed his auditors. The Institution 
may well be proud of its President, as he is of his Institu- 
tion. Referring to the fact that at midsummer the In- 
stitution had 7 honorary, 1,142 full members, 2,387 associate 
members, 1,042 associates, 1,432 students and 107 foreign 
members, he pointed out that it was most satisfactory to 
find such a large number of students, as this shows that 
the rising generation appreciates the importance of elec- 
trical engineering, and justifies the hope that with so large 
an influx of fresh and vigorous intellect the Institution 
will continue to prosper. There is, indeed, every indication 
of this, and not the least of the signs is this thoroughly 
competent and manly address. 


THE INDUSTRY’S FUTURE. 


There is no half-heartedness about our new President. 
He believes in the electrical industry and its future, and 
speaks of present difficulties and troubles without whining. 
Which is good. Referring to the progress made, he said : 
“ We may take our membership as a rough indication of 
the number of persons engaged in the electrical industries. 
In 1899 our membership was 3,254, now it is 6,117—nearly 
double ; 
nearly quadrupled, so that the efficiency of labour, both 
mental and manual, has increased by about 70%. Or, to 
put it in another way, each man or group of men can now 
produce, control, or utilise, 70% more wealth than the 
same man or group of men could produce, control, or 
utilise, 10 years ago. This shows that we have made 
considerable technical progress.” 


PROGRESS ABROAD. 


If Dr. Kapp in his review of important developments 
and general tendencies, dealt largely with Continental 
experiments and practice, that was quite as it should be. 
He recognised wisely and generously British initiative and 
inventiveness. But if we are to remain in the forefront, 
it is only by sticking to our work and keeping a sharp eye 
on what our foreign friends are doing. Not that we need 
copy slavishly, but on the Continent big problems have to 
be faced, and there is formidable enterprise and almost 
a genius for some forms of electrical designing abroad. It 
behoves every engineer to be posted in what is going on 
outside our own borders. 


COAL MINE COMMITTEE. 


The Home Office Departmental Committee on electricity 
in coal mines has held its first meeting. It was then decided 
that the taking of evidence is to be postponed to the new 
year, when witnesses from the various coal mining districts 
will be called. Expert electricians will also be heard, but 
nothing was said about carrying out experiments; yet 
this is a vital point if the Committee’s labours are to be 
of any permanent value. 


POWER IS OUR HOPE. 

In a brief review of the Glasgow Corporation’s Electrical 
Department report, a northern contemporary points out 
that although the total output last year was 1,670,000 


but the capital employed in these industries is 


units more than during the previous twelvemonths, the 
maximum load fell by 601 kw., an appreciable step towards 
evenning up night and dav load. This phenomena is, of 
course, due partly to an increase of the use of electricity 
for power, and a reduction of consumption for illuminating 
purposes (though coinciding with an increase of customers) 
as the result of the metallic filament lamp coming into 
general service. Our contemporary regards this as a 
blessing, because it will cause central station engineers to 
pay more regard to the question of supplying electricity 
for power. While hardly going so far as to say with our 
friend that the lighting load of the average electricity 
station is one of the greatest hindrances to the develop- 
ment of electric supply undertakings, we agree that the 
fall of maximum loads in so many accounts is an encourag- 
ing feature for the future of the industry. 


ELECTRICITY” AND TEXTILES. 


Mr. W. B. Woodhouse, whose original paper оп “ Elec- 
tric Driving of Textile Factories ” gave rise to the Bradford 
Engineering Society’s enquiry into the subject and their 
recent report, writes to point out that he is in many ways 
opposed to that report. He denies that exhaustive tests 
were made apart from those on speed variations, which 
were really in favour of electricity. He adds that no 
figures were presented to the committee on the relative 
output of mechanically and electrically driven machines, 
but to say that “ no evidence of increased output. from 
electrically driven machines can be supplied " is incorrect, 
and that “ the committee have been unable to obtain anv 
proof based on actual experience " is more—it is misleading. 
Evidence of increased output due to electrica] driving is 
available from all parts of the world. Several of the other 
conclusions, he contends, are worded in the same curious 
manner. As example, he cites the words where power 
is generated on the site the mechnical losses are less than 
the electrical, and mechanical losses are excessive if 
the friction load exceeds 3095." But there was not even 
a single test to support them. For the reasons given, Mr. 
Woodhouse dissociated himself with the report. 


DESTROYING INSECT PESTS. 


It will be remembered that some time ago the Germans 
made use of electricity in order to destroy a pest of moths 
and other winged insects. A modification of this has been 
devised in connection with winged parasites attacking 
vineyards. The method adopted is to place a number of 
posts in the vineyards, supporting 5 c.p. electric 
lamps, and just beneath the globes small saucers of water 
with a top dressing of petroleum. It was found that when 
the lamps were lighted at might insects swarmed 
round the lamps and were destroved in the petroleum. 
Experiments were made as regards the distance apart 
from lamp to lamp, and the position of the saucers. Success 
was attained when the lamps were about 75 ft. apart, and 
when the saucers were suspended only a few inches above 
the ground. 


LIGHTING OF PATENT OFFICE LIBRARY. 


Readers who frequent the Patent Office Library will have 
noticed that a much-needed reform has been made in the 
method of illuminating the tables. Previously the light 
was obtained from pendant. fittings 6ft. or more away 
from the tables and 10 ft. above floor level. Not only was 
the amount of illumination on the tables insufficient, but 
lamps came in the line of sight. In the new method metal 
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standards are fixed in the centre of each table, so that 
the lamps are only about 2 ft. above the table. Experi- 
ments are being made with various reflectors and shades, 
and the one which appears to give the best results is a 
deep shade which hides the lamp entirely, and of very dark 
glass, so that very little hght comes through the shade. 
In connection with this matter, it may be of interest to 
mention that the metal filament lamp is particularly rich 
in ultra-violet ravs and, consequently, trying to the eves. 
Darkened glasses do not protect against these ravs, vellow- 
ish or greyish green is more effective. The men who work 
the arc process of welding have their eves protected by 
two superposed sheets of red and green glass. 


ECONOMISING OIL IN POWER STATIONS. 


In large power stations, the cost of the oil used for the 
various journals is a serious matter, and, further, the 
attention required to watch various lubricators forms a 
large proportion of the total labour charge. Some of the 
oil could be saved and part of the labour done aw ay with, 
by having a centralised supply. Mr. Dickenson, of the Leeds 
electric light station, was one of the first to appreciate 
this point, and the first four 500 h.p. Belliss engines which 
he installed were oiled from a central source. The oil ran 
from the crank chamber direct into some galvanized iron 
tanks in the basement. Two Worthington steam pumps 
lifted the oil from these tanks into a tank overhead, where 
it was strained, and from thence gravitated back to the 
engines and was strained again at each engine. The over- 
head tank was about 30 it. above the engines, and so 
gave good pressure on the bearings. A fault with some 
quick speed engines is that it is difficult to keep a tight 
Joint. between the lower end of the cylinder and the crank 
chamber. In one well-known type a gland was placed 
immediately on the top of the casing and the piston rod 
lengthened, so that that part of the red which entered the 
cylinder did not enter the lower gland at the top of the 
casing. This got over the difficulty altogether. 


— M а-ә 


TRANSFORMER OIL. 


It is a long step since Messrs. Johnson & Phillips first 
tried immersing transformers in oil, and those who watched 
the experiments of 20 vears ago, had little idea of the 
importance that transformer oil would attain to in the 
electrical industry. Although so much oil is uscd, we are 
a good deal in the dark, even now, as to what are the 
exact qualities which make a first-rate transformer oil. 
One of the principal difficulties is the presence of water, 
for a very small quantity will materially lower the insula- 
tion; for example, 06% of water in one case lowered the 
insulation of the oil about 9095. One method of testing 
for water 1s to measure the voltage necessarv to force a 
spark across two brass knobs immersed in the oil. The 
knobs are $-in. diameter and 0-15 in. apart, and in oil 
free from water 25,000 volts is required. The presence of 
water can also be detected by the following chemical test : 
A test tube is filled with oil, and a small quantity of 
anhydrous copper sulphate is added. If water is present, 
it will combine with the sulphate to form a blue solution. 
The sample should, of course, be drawn from the bottom 
of the tank, as it is there that the water particles ecllect. 
The sample can be obtained by means of a long glass tube. 
One end is closed effectively with the thumb and the tube 
plunged into the oil. When the thumb is removed the oil 
rises up in the tube, and it can then be taken out by closing 
the tube with the thumb and withdrawing the tube with 
the oil in it. When oil has been in use for some time it 
tends to become dirty, and the insulation is considerably 
lowered. This is due to small sparks which decompose the 
oll depositing carbon and releasing the hydrogen as a gas. 
The decomposition is due to the local heating of the spark, 
and not to electrelvsis. Of course; when the spark has 
passed. the oil seals up automatically, and this mav go 
on for years until sufficient carbon has been deposited to 
permanently bring down insulation to a dangerous point. 
The Standard Oil Co. make an oi] which is said to be 
absolutely free trom acid of any description, and is so 
manufactured that it is incapable of developing any traces 
of acid under any action to which it mav be subjected. 
It is also incapable of absorbing moisture in any indirect 
wav, and if it should come in direct contr ct with water or 


moisture contained in a transformer not. properly dried 
it separates readily from the moisture, and bv heating 
becomes as free from anv tendency to absorb moisture as 
it was in its original condition. The flash point and 
viscosity have been subordinated to such conditions as will 
secure the greatest resistance to current. The flash point 
is above 300°F., which secures immunity from flashing 
or firing under normal conditions. The viscosity has only 
a relative bearing upon electrical resistance. In order to 
test for dielectric strength, a 30 3-kw. single-phase 60-cvcle 
transformer is used. This steps the current up from 110 
to 50,000 volts, and with a needle point gap of 2 in. at 
100?F the œ! breaks down at 49,000 volts. 


TURBINES AS APPLIED TO MARINE 
PROPULSION.* 
By C. B. DICKSEE. 

The turbine was first applied to marine propulsion in 
1543, by Blasco de Garay, a Spaniard, who propelled 
a vessel by means of an engine of the Hero tvpe. The 
honour of being the first to do anything practical belongs, 
however, to the Hon. C. H. Parsons. In 1894 he built a 
vessel 100 ft. long bv 9 ft. beam by 3 ft. draught, into 
which he placed one of his compound land turbines, develop- 
ing some 2,000 h.p. The results at first were unsatisfactory. 
only 144 knots being obtained. After some experimenting. 
however, he obtained the then record speed of 35 knots. 
This was only attained by splitting the turbine up into 
three parts, as the power was too great to be absorbed 
efficiently by a propeller of the small dimensions, necessary 
on account of the high speed at which it had to run. 

Turbine boats are either triple or quadruple screw, 
single and twin screws never being emploved. Quadruple 
screws are only emploved in the largest battleships, and 
liners such as the Mauretania. Lately a “ mongrel ” system 
has been introduced, which consists of a combinatien 
of h.p. triple expansion engines and l.p. turbines. 

After the T'urbinia, as Mr. Parsons’ first ship was named, 
various vessels were built, two being destrovers for the 
British Navv, one of which, the Viper, attained 37:1 knots 
on trial. Both these destroyers were, unfortunately, lost 
at sea before any reliable comparison could be formed 
between them and the standard 30 knot boats. 

Several river steamers then appeared, which showed 
a vcry marked economy over the paddle boats in the same 
service, one, the King Edward, steaming a further distance 
in a given time on 480 tons /ess coal. 

From this pericd the advance has been rapid, till we have 
giant liners of 70,000 h.p. doing 25 knots, and a battleship 
projected which is to indicate 80,000 h.p., and have a 
speed of 28 knots, propelled entirely by turbines of the 
Parsons’ tvpe. 

The published results of similar ships, engined, one 
with turbine and the other with reciprocating engines 
of the most modern tvpe, are few, so that it is difficult 
to come to any definite conclusion, but those which have 
been published show a marked economy for the turbines 
where the speed is greater than about 75% of the maximum. 
Also when the maximum is not less than a certain figure, 
which, however, is somewhat disputed, M. Rateau makes 
this limit 20 knots, but several ships, including the two 
‘Allan’ liners, have been built to steam economically 
at a maximum speed below this figure. 


STEAM 


AUDIBLE TRAMWAY SIGNALS. 


The Board of Trade are issuing a circular pointing out 
that, owing to the drawhacks attaching to the red lamp 
warning on trams, they have expressed their preference 
for an audible signal. As a result of a fatal accident to 
a passenger on the Wolverhampton District Electric 
Tramways, the Birmingham and Midland Tramways Joint 
Committee, who werk the line, have decided to make a 
daily test to see that the trolley standards are properly 
insulated. and to equip all cars with a magnetic blow-out 
fuse giving a distinctly audible signal. The Board are 
advised that’ pending the adoption of an audible signal. 
the lamps should be bridged with a suitable fuse, and that 
the signal device should be tested at least once a week, 


* Abstract. of paper read before the Northampton Institute Enginecring 
Society, Mr. H. M. Hobart, M. Inst. C. E., M. I. E. EL., in the ehair.— Nov. 12. 
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We may take our membership as a rough indication of 
the number of persons engaged in the electrical industries. 
In 1899 our membership was 3,254, now it 1s 6,117—nearly 
double; but the capital emploved in these industries is 
nearly quadrupled, so that the efficiency of labour, both 
mental and manual, has increased by about 7095. Or, to 
put it in another way, each man or group of men can now 
produce, control, or utilise, 7095 more wealth than the 
same man or group of men could produce, control, or 
utilise ten years ago. This shows that we have made 
considerable technical progress. 

The distinction between design and application of elec- 
trical apparatus is not always easy to maintain, because 
new uses of electricity demand new designs, and the two 
are so interdependent that a hard and fast demarcation 
line can hardly be drawn, but for my present purpose a 
rough division may usefully be made into two great. groups : 
first, the design and manufacture of electrical machinery 
and apparatus; and, secondly, the application of elec- 
tricity to various industrial purposes. I can only indicate 
some of the more important developments and general 
tendencies without attempting an exhaustive treatment of 
the subject. 

The modern tendency is to instal very large units. This 
is partly due to the large demand made on the power 
house and the desire to restrict the number of units, and 
partly to the fact that the advantages of the steam turbine 
over the reciprocating engine become more pronounced 
with the increased size of the unit. The General Electric 
Co. of New York have built several turbo-alternators of 


14,000 kw. at 9,000 volt pressure, and the British Westing- 
house Co. inform me that it would be quite feasible to 
build sets of 15,000 kw. up to 13,000 volts, or, 1f necessary, 
15,000 volts pressure. In water-driven alternators, also, 
the tendency is towards large units. Thus the power house 
of the Norwegian Nitrogen Co. at Svälgfos, near Notodden, 
has been fitted up with four turbine-driven 3-phasers, each 
for 10,500 kilovolt-ampere, and developing 7,000 kw. at a 
power factor of 0-67, the speed being 250 r.p.m., and the 
terminal pressure 10,000 volts at 50 frequency. The stator 
is 3,500 mm. in internal diameter, and 1,150 mm. long. 
The total losses at full load amount. to 320 kw., correspond- 
ing to a generation of heat of 270,000 calories per hour for 
each machine. It is obvious that in these circumstances 
special ventilating arrangements become necessary. Air 
ducts are carried under the floor to each machine, but no 
provision is made to carry the heated air away ; it simply 
discharges into the engine-room. Dr. Kloss, in a paper 
read before our Institution about a year ago, has pointed 
out that the scientific way of ventilating turbo-dynamos 
is to take the air from the outside and discharge it to the 
outside of the engine-room. The first part of his recom- 
mendation is already being followed in modern stations, 
though the hot air is generallv discharged into the room. 
There is, however, no difficulty in arranging for a dis- 
charge through ducts under the floor, and this would cer- 
tainly conduce to the comfort of the engine-room staff. 
No separate ventilator need be provided ; it is quite easy 
to mount a fan on each end of the rotor, and so to case in 
the whole machine that the air is forced along prescribed 
paths. In the machines made by some large Continental 


* Delivered at a meeting of the Institution, London, Nov. 11, 1909. 
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firms this path is as follows: From the ducts underground 
into annular chambers surrounding the rotor shaft, then 
through fan-wheels of the “ Sirocco” type into annular 
chambers on either side of the stator ends, through longi- 
tudinal holes in the stator iron, and radially outwards 
through the air discs of the stator. The hot air 1s thus 
discharged into a cylindrical space surrounding the stator 
and may be finally let out either at the top into the room’ 
or at the bottom into a discharge duct. It is important 
that only clean air be used, and for this reason air filters 
are built into the inlet ducts. These are formed of pockets 
of porous cloth extended over wooden frames, and so 
placed that the dust which settles on the cloth may be 
removed by beating or with a vacuum cleaner. Washing 
or chemical cleaning is only required after some vears 
of use. 

In most modern electricity works the circulating and air 
pumps are driven by electric motors, but this method has 
been replaced at the works of the Allgemeine Elektricitats 
Gesellschaft by a set of turbo-driven centrifugal pumps. 
Figs. 1 to 3 show the arrangement for a 6,000 kw. turbo- 
alternator. 4 is a small steam turbine running at 2,000 
r.p.m., which drives the circulating pump C, the air pump 
Di, and a pump Ds, which forces the water into the inlet 
chamber of the feed pump, the latter being also of the 
centrifugal type. No piston pumps at all are used, and the 
feed may be regulated without paving attention to the 
feed pump. The space saved by this modern way of dealing 
with the exhaust of turbos is shown in Figs. 2 and 3, both 
drawn to the same scale for two 6,000 kw. turbo-condensers. 
Water is admitted through the inlet valve on the left of 
D, (Fig. 1), and is discharged by the centrifugal pump 
wheel into a diffuser surrounding it. The annular space 
Б жееп fan and diffuser is in commu- 
nication with the condenser, and the 
water flying across this space takes the 
air with it and discharges it at atmos- 
pheric pressure at the outer circum- 
ference of the diffuser. The individual 
particles of water act as so many tiny 
pistons, compressing and forcing the air 
forward ; this is indicated in the figure 
bv the black shadings in some of the 
diffuser channels. The water, which has 
been used for expelling the air, Joins the 
water coming directly from the condenser, 
and is dealt with by the pump De, as 
already mentioned. Mr. Lasche, the 
writer of the article from which I take 
this'information, says that the feed water obtained by this 
method is absolutely free from air, and that only 5% of 
make-up for the feed is required. Since no piston engines 
of any kind are used, there is no need for oil filters. 

An important development in turbo sets was initiated 
about ten vears ago by Professor Rateau with his exhaust 
steam turbine, and as far back as 1902 the Hon. Ch. Parsons 
made such a machine, but it is only recently that the com- 
mercial importance of these turbines has been fully recog- 
nised. I take from a German mining paper the following 
particulars of an exhaust steam turbo plant that has re- 
cently been erected in the Osterfeld Mine in Westphalia. 
From the existing winding engines, compressors, fans, and 
other steam engines a maximum of about 50 tons of steam 
per hour was available. The exhaust is taken into four 
Rateau thermal storage vessels at about atmospheric pres- 
sure, and from there to two 1,600 kw. Rateau-Brown- 
Boveri turbo sets. The capital outlay was £58,000, or £18 
per kilowatt. This high cost is due to the circumstance 
that the intermittent character of the supply of exhaust 
steam necessitated the installation of a rather large thermal 
storage plant. With a yearly output of 17 million units, 
and allowing 10% on the capital cost for fixed charges, 
and also making allowance for a certain amount of live 
steam required to tide over gaps in the delivery of the 
winding engines, the cost per unit works out at 0-13d., 
whereas with an independent installation the cost of the 
unit, as shown by other installatiors in the district would 
have been O-42d. The use of exhaust steam turbines thus 
results in an annual saving of about £20,000. That 18 
34-594 on the capital outlay. A | 

A point which requires careful attention in the design 
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of generators is the permissible drop. For safety, a large 
drop is desirable, whilst for regulation both the inductance 
and the demagnetising force of the armature should be 
kept as small as commercially possible. Thus the best 
design is as usual a compromise, but by an ingenious 
method devised by Mr. Miles Walker, and adopted by the 
British Westinghouse Co., this compromise has been made 
less difficult, especially in the design of turbo-driven alter- 
nators. The exciting coils are housed as usual in lengi- 
tudinal slots in the rotor, but instead of arranging these 
coils symmetrically to the polur axis, Mr. Walker places 
the centre of the coils nearer to the leading edge of the 
pole, so that the teeth in that part of the rotor are more 
strongly magnetised than the teeth in the polar axis, 
whilst the magnetisation is weaker still in the teeth in the 
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lagging polar edge. If the machine works at a power factor 
not much less than unity, the armature currents weaken 
the induction over the leading and strengthen it over the 
lagging polar edges. Since the latter are not highly magne- 
tised to begin with, this strengthening action can take 
place fully, whilst the weakening action on the leading 
edge has much less effect on account of the initial satura- 
tion. Thus on the whole there may be no change or even 
a slight rise of total flux with an increasing load, so that 
the armature back magnetisation is compensated. This 
compensation fails, however, if owing to a short there is 
& great increase in armature current, for then this current 
lags so much that the pole as a whole is demagnetised, 
and the machine is in no worse condition than a machine 
of the usual type designed for a small short-circuit current. 

The desire to reduce the cost and complication of a 
switchgear and to make paralleling easy has led to the use 
of non-synchronous machines as generators. It is well 
known that if the rotor of an induction motor be driven by 
power at a little over synchronous speed, the machine will 
act as generator. Such a machine, especially if turbo driven, 
has important advantages over the ordinary generator 
having the usual field system with continuous-current 
excitation. The machine can, of course, only work if 
excited with alternating current from the busburs, so that 
such machines are generally installed when an enlargement 
of existing plant becomes necessary. The rotor may be a 
squirrel-cage of very simple construction, and requiring 
hardly any insulation, no matter how high the pressure 
produced by the stator may be. The mechanical construc- 
tion is easier than that of the revolving field of an ordinary 
turbo-alternator, and since the air space can be made 
small, the power factor is high. 

‘There is some difficulty in the design of turbo-alternators 
for very low periodicity, since the speed becomes insufficient 
for the satisfactory working of the turbine. To meet such 
cases, Mr. E. Ziehl has devised a tvpe of alternator which 
he calls a double-fizld generator (Doppelfeld generator). 


The principle may be explained as follows : Imagine a non- 
synchronous motor having precisely the same 3.phase 
winding in stator and rotor, and let the circuits be con- 
nected either in series or parallel in such way that a 3-phase 
current sent through the machine will produce fields which 
in stator and rotor revolve in opposite sense. If now the 
rotor be driven by power in a sense opposite to that of its 
own field, and with a speed corresponding to twice the 
frequencv, the field produced by the rotor currents will in 
magnitude and direction of motion be identical with that 
produced by the stator currents. Thus, each of the two 
windings contributes one-half of the field common to both, 
At the same time the demagnetising action of each winding 
is eliminated by that of the other. The machine cannot 
work alone, but must be excited in the same way as a non- 
synchronous generator from some synchronous generator ; 
it cannot give a wattless current, and in an installation 
where the power factor is less than unity, the synchronous 
machine must supply the wattless currents. As advan- 
tages, Mr. E. Ziehl claims the fcllowing: Since the e.m.f. 
is generated in both windings, only half the flux as com- 
pared to a synchronous generator is required ; hence less 
hysteresis loss, smaller radial depth of stampings, and less 
copper weight, which is due partly to the small air-space 
and partly to the shorter pole-pitch. All these tend to 
reduce the cost of manufacture. Since the machine can 
only give a watt current, a short circuit on the mains 
cannot damage it. The paralleling is easy ; the speed need 
only be approximately right, and if coupled up in a wrong 
phase position no damage is done, since the inductance is 
then very great. It is only when running at exactly syn- 
chronous speed, and in correct phase position, that the 
mutual compensation between the two windings takes 
place, and if the machine be switched on when out of phase 
it pulls itself quickly into phase without demanding from 
the busbars a large svnchronising current. When used in 
connection with converter sub-stations, no separate alter- 
nating excitation is required, the converter itself acting as 
exciter. 

Thanks to the researches of Sir Robert Hadfield, which 
have resulted in the production of the excellent material 
known as alloyed iron, the science of transformer making 
has developed in a remarkable degree. In transformers, 
also, there is to be noticed a general tendency towards large 
units, which is not surprising if one considers that for the 
calcium carbide industry alone about half a million h.p. in 
generating plant has been installed throughout Europe, 
and that most of the power has to flow through trans- 
formers to the carbide furnaces. 
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The largest European transformers of which I could find 
a record are some made by the Siemens-Schuckert Werke. 
They are of 3-phase 6,750 kilovclt ampere capacity oil 
cooled, for 66,000 volts on the high pressure side. The 
cooling arrangement is unusual, but probably very efficient. 
It is shown in Fig. 4. Usually the case is made much higher 
than the transformer, and the upper part is used for housing 
the water pipes. The oil on being heated by contact with 
the transformer, rises and gives up heat.to the pipes, and 
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then descends again to take up more heat from the active 
material. In the arrangement here shown the case is just 
high enough for the transformer, and no attempt is made 
to cool the oil in the case, but by means of an oil pump a 
definite and forcible circulation within the case is induced, 
whilst at the same time the oil, being passed through a 
worm outside, can be effectively cooled. This arrangement 
is especially useful in cases where the cooling water is dirty, 
and there would in consequence be the danger of a water 
worm of the usual tvpe becoming choked up. The use of 
oil as a filling medium has made it possible to build trans- 
formers for very high pressure. In one American power- 
transmission plant now under construction the step-up 
transformers are intended to raise the pressure to 110,000 
volts, but even higher pressures can be obtained. Trans- 
formers giving extremely high pressure on the secondary 
are used for testing insulators and insulating material. 

The reduction in weight of transformers due to the use 
of alloyed iron, large units, and vigorous cocling is very 
remarkable. As an example of good modern practice, I 
take a Brown-Boveri transformer for 4,600 kw. at 27,000 
volts, 50-frequency, 3-phase, oil-cooled, with water coils in 
the case. The active material, by which term I mean the 
iron carcase and copper coils, but exclusive of case or 
fittings, weighs only 3,124 kg. per kw., and the efficiency 
is 98:695 at full non-inductive load. In an Oerlikon 3,500 
kw. transformer the active iron only weighs 7 tons, being 
at the rate of 2 kg. per kw. output. Its efficiency is also 
nearly 99%. This transformer is the more remarkable, as 
no oil is used. It is a so-called dry transformer with forced 
draught, yet the voltage on the high pressure terminals is 

2,000 volts. Such an arrangement is safe enough in the 
pure air of the high Alps, but it would evidently be risky 
to adopt it in a town like London or Birmingham for any 
but a moderate pressure. Generally the modern tendency 
is to rely on oil for insulation, and, for units above a certain 
size, on water as the cooling medium. The largest self- 
cooling oil transformers of which I know are some 1,200 kw. 
3-phase 40-frequency 5,000-volt transformers made by the 
British Westinghouse Co., but for larger unit artificial 
cooling becomes necessary. In some 1,850 kw. transformers 
made by the same firm, the cocling is effected by an air- 
blast directed against the outside of the case. The Siemens 
Schuckert Werke have also employed the principle of 
cooling the outside surface of the case, only in this case 
the cooling medium is water, which is sprayed against 
the case. 

. The aim of the designer of transformers for power or 
light supply is to reduce the inductive and ohmic drop as 
much as possible. If, however, the transformer is intended 
for furnace work, it is better to allow a rather large inductive 
drop so as to reduce the rush of current in the event of a 
short circuit in the furnace. Mr. Yazidjian has pointed out 
that the power factor of the primary current is not much 
lessened thereby, whilst the element of safety thus intro- 
duced is worth having. A large inductive drop means wide 
spaces between primary and secondary coils, thus facih- 
tating insulation and cooling, but it also involves the 
necessity for good mechanical support. The mechanical 
forces acting on the individual coils are due to leakage 
fi lds, and where these are considerable, the mechanical 
stresses on the coils are also considerable. This is probably 
the reason why some makers prefer the core type with 
concentric cylindrical coils, the cylinder being the best 
shape for resisting radial forces. 

The establishment of power-distributing systems on a 
large scale has strongly stimulated the manufacture of 
alternating current motors, and nowadays this type of 
machine is built by nearly all makers of dynamos. The 
manufacture has become perfectly standardised, and no 
startling improvement can be expected in the ordinary 
induction motor. Inventors are, however, busy m devising 
means for reducing the spced of such motors, and in this 
connection I must draw your attention to the principle of 
cascade working which has recently been developed by 
Mr. Hunt, of the Sandycroft Foundry. The ordinary 
cascade as used on electric locomotives requires two motors, 
the rotor of one sending current into the stator of the 
other. Mr. Hunt has, by an ingenious method of grouping 
the coils, succeeding in adapting the cascade principle to 
one motor only. He is thus able to run en 8-pole motor at 
the speed of a 12-pole motor, whilst getting a better power 


factor than is possible with the orthodox way of using 
two motors in tandem. 


A remarkable improvement in single-phase motors has 
been devised by Mr. Deri, and practically developed by 
Messrs. Brown-Boveri. Mr. Deri’s motor may best be 
explained by reference to the original so-called “ repulsion- 
motor," invented very early in the history of alternating 
current engineering by Elihu Thomson. In this motor the 
rotor is of the same tvpe as the armature of a continuous 
current motor, but the brushes are short-circuited on each 
other, and are mechanicallv so arranged that the brush axis 
may be set at various angles to the axis of the stator field. 
If set at 90? (electrical), no current passes through the rotor, 
and if set co-axially, the rotor takes a maximum current, 
being, in fact, the short-circuited secondary of a trans- 
former. In both these extreme positions no torque is 
exertcd, but in an intermediate position a torque is exerted, 
and if the rotor is allowed to run, the current is reduced 
and the power factor increased. Mr. Deri emplovs two sets 
of brushes: one being fixed in the polar axis of the stator, 
and the other so adjustable as to include different angles 
with the fixed brushes. In a 2-pole motor there are thus 
four brushes required. The movable brushes áre not shorted 
on each other, but each is shorted on its corresponding 
fixed brush. If the fixed and movable brush are in line and 
bearing on the same part of the commutator, no current 
passes through the armature. If their angular distance 1s 
180°, the armature winding acts as the shorted secondary 
of a transformer. In neither case is a torque exerted. If, 
however, the angular distance between fixed and movable 
brush is intermediate between 0° and 180°. a torque is 
exerted, and if the armature is allowed to run the current 
decreases and the power factor increases. The effect of 
shifting the brushes is analogous to changing the impressed 
voltage on an ordinary continuous current series motor, 
and thus by adjusting the brushes the torque and speed 
may be regulated. This property renders the Deri motor 
veluable in ell cases where delicate speed regulation is 
essential. It is largely used for working passenger lifts 
and other hoisting machinery, and also for driving ring- 
spinning frames, the speed regulation in the latter case 
being automatic. The result of automatic speed regulation 
is an increased output from the ring-spinning frames. 
Another application is for electric railway working, to 
which I shall refer later. An important point in these 
motors is their perfect commutation. I have a.7 h.p. 
50-frequency Deri motor in my laboratory at the Birming- 
ham University, and this works absclutely without sparking 
at any load and speed within its range. 


There has been a considerable development in this 
branch of applied electricity in late years, but the develop- 
ment has been on different lines in different countries 
corresponding to their various topographical, industrial, 
and commercial conditions. With us it is not so much а 
question of carrying power a long way, as of distributing 
large amounts of power at numerous points within a re- 
stricted and densely populated area. For so-called water- 
power countries the problem is different. Although the 
district where the power is wanted may also be densely 
populated, the amount of power required per square mile 
is less than with us, whilst the distance between the source 
of the power and the points of its delivery is very much 
greater. Hence the necessity of using very high pressures 
in the transmission lines. In England a pressure of 20,000 
volts may be considered as an upper limit for most cases, 
but on the Continent and in America higher voltages are 
very often necessary.- As instances may be taken, the 
transmission of 3,900 kw. at Gaucin-Sevilla, over a distance 
of 125 km., at a pressure of 52,000 volts, and that of the 
Hydroelectric Power Commission of Canada over 500 km., 
at 110,000 velts. The vcltage is limited not so much by 
the dielectric strength of the insulators as by dispersions 
of electricity through the air and the consequent loss of 
power. In this connection some admirable experimental 
work has recently been done by Mr. Ralph D. Mershon 
to determine the maximum voltage which may be used 
under given conditions on an overhead 3-phase line. He 
gives the following formula as a near approximation to the 
experimental results. The limit of pressure beyond which 
dispersion causes sensible loss of power is in virtual kilo- 
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where KI, K2, Кз, Кү are constants, p! is a quantity which 
Mr. Mershon calls the“ vapour product,” r is the radius of 
the wire, and s the distance between the two wires between 
which the pressure K V exists. It will be noticed that the 
temperature does not directly enter into Mershon's formula, 
though it is implicitly contained in the value p!, whereas 
Ryan’s old formula contained the temperature itself. By 
taking Mr. Mershon's curves and assuming proportionality 
between the barometric pressure and critical voltage as in 
Ryan's formula, I find that the following somewhat simpler 
expression represents fairly well the critical potential 
difference in virtual kilovolts — 


0:115 1 ) m 
7054 7M +0013 0) , 
Here b is the barometric pressure in mm. of mercury, 7 is 
the radius of the wire in cm., s the distance between the 
two wires in cm., and v is Mershon’s “ vapour product“ 
namely, the pressure of saturated steam in mm. of mercury 
at the given temperature multiplied by the relative humidity, 
actual moisture 


or the ratio -.. 
possible moisture 


KV 


I have communicated this formula to Mr. Mershon, 
asking his opinion, and he writes as follows: „I find that 
your formula does not give quite as close results as mine, 
but I think perhaps the results it does give are as close as 
the measurements would justify, and as it is somewhat 


simpler than my formula, it is perhaps preferable for 


practical use." 
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The protection of power lines against pressure surges due 
to atmospheric or other causes is a very important matter. 

It is well known that the connection of an underground 
cable with an overhead line constitutes a special danger to 
the cable from atmospheric discharges. To protect the cable 
efficiently in such a case is not an easy problem, but a 
solution of the difficulty has been found and put into prac- 
tice by our member, Mr. Semenza, of Milan. Originally, a 
large amount of the power required in the town had been 
brought from Paderno by overhead line right up to the 
sub-station in Porta Volta, but owing to the growth of the 
town it had been found necessarv to stop short with the 
overhead line some distance outside Milan and use cables 
for the approach to the sub-station. Since the power for 
lighting, tramways, and industrial purposes has mainly to 
be transmitted through these cables, their protection is a 
matter of vital importance, and has been provided for by a 
kind of gigantic Faraday cage surrounding the point where 
the overhead lines are connected to the cables by trans- 
formers, The transformers, switches, lightning protectors, 
and accessory electrical appliances are placed in a large 
building which acts in the manner of a Faraday cage. The 
iron parts of the structure are earthed, the roof and the 
window-frames are of iron, and under the plastering of the 
walls there is iron netting. A direct metallic connection 
between the overhead line and the cage would, of course, 
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give absolute protection to the contents and the cable, but 
this would be inadmissible, as thereby the whole of the lines 
would be earthed. The problem then was to find an arrange- 
ment which would give the protection of a direct connection 
without actually making it. This problem Mr. Semenza has 
solved in an ingenious manner by making use of resonant 
circuits. The frequency of a lightning discharge may be 
anything between 20,000 and 10 millions. If, then, a 
capacity and inductance tuned to any of these frequencies 
are placed in series and connected to line and cage, a current 
of that particular frequency will flow to earth as if the 
connection were direct. Even if the frequency were only 
approximately that to which the set was tuned, the react- 
ance would not be excessive and the protection would be 


| suflicient. Thus а set tuned to 1 million frequency would 


at 10 million frequency have a reactance of 158 ohms and 
at 100,000 frequency a reactance of 165 ohms. A set tuned 
to 100,000 frequency would at 20,000 frequency have a 
reactance of 192 ohms. A set for 1 million frequency may 
conveniently be formed of two Moscicki condensers in 
parallel, having together a capacity of 0-01 mf. and an 
inductance of 2:54 microhenry. The latter is obtained by 
two turns of 2 mm. copper wire 50 cm. in diameter. A set 
for 100,000 frequency would require 8 condensers in parallel 
and a coil of ten turns. For the ordinary working fre- 
quencies up to 50 either set has, of course, a practically 
infinite reactance, that is to say, it has no effect on the 
power current. 

I must refer to another recent invention, the object of 
which is the prevention of the infiltration of high-pressure 
current into low-pressure lines. The danger of a short or a 
leak between high and low-pressure circuits does not lie in 
the transformer. This can be made 
absolutely safe; but the switches and 
leads to the transformer, and especially 
the outside lines where there are miles of 
them, are a source of danger. A broken 
wire ora branch of a tree blown across 
two lines by the wind are possibilities 
from which no excellence of workman- 
ship can guard us. Some means should, 
therefore, always be provided to cut off 
the current automatically in the low- 
pressure circuit as soon as its potential 
to earth exceeds a predetermined limit. 
Such an instrument was perfected last 
year by Mr. Arciom, of Milan, and 
is now being gradually taken up on the 
Continent. The essential parts are three 
electromagnets with shaded poles con- 
nected star fashion, with the centre 
point earthed, to the three wires of the 
low-pressure system. In front of the poles 
are the three legs of a star dise mounted 
on a counter weighted spindle. As long 
as the three wires have normal potential 
difference to earth the torque exerted bv the shaded poles 
is insufficient to raise the weight, but if through in filtration 
of high pressure the electrical centre is displaced the torque 
increases, the weight is raised and makes contact ina 
relay circuit, which then trips the main switch. If the 
weight is adjusted to rise at double normal torque the 
apparatus also acts if one of the low-pressure wires should 
go to earth. 

The commercial development of electric power distribu- 
tion on a large scale in this country by companies established 
for this purpose may be said to have begun with the present 
century. The supply of power current from central stations 
is, of course, much. older, but these undertakings, whether 
private or municipal, are working under “ provisional 
order," and are supplying electricity over restricted areas 
for lighting and other purposes, power included. If cus- 
tomers are found readv to take large parcels of power thev 
are a welcome addition to the general business, but it is 
not the main object with which the central station has been 
started. I exclude, therefore, such works and confine my 
attention to companies who work under so-called“ Power“ 
Acts, and whose main object is to supply power in large 
parcels to important industrial undertakings within a wide 
area. Of such companies there are now over a dozen at 
work in this country. | 

The public generally, and even some ‘éngineers, are still 
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under the impression that a country of abundant water 
power offers better opportunities for electric power distri- 
bution than a country of cheap coal, but that this is in 
reality not so is demonstrated by the great development 
which power supply has reached in this country. In the 
country of waterfalls industries have to be introduced in 
order to utilise the power made available through electric 
transmission, whilst in the coal country highly developed 
industries of different kinds are already there. As regards 
capital outlay the advantage lies genera lly with the thermal 
station, quite apart from the extra cost of a steam reserve, 
which, for at least part of the power, in many cases 18 
unavoidable. This drawback may be compensated by a very 
high load factor, such as is obtainable when the current is 
used in electrochemical processes, but with the load factor 
ruling in other industries the energy costs less in the 
country of cheap coal than in the country of abundant 
water power. If, then, we speak of the cheap water power 
of Swiss and Italian hydro-electric works, we do not mean 
that those works can prcduce power more cheaply than 
English thermal stations, but that they can produce it 
more cheaply than if they had to use imported coal. 

The use of electricity for the propulsion of strain is ко 
wide a subject that I am compelled to restrict my remarks 
to its latest phase, the use of alternating currents. Jam 
quite aware that there are some enthusiastic adherents to 
the direct-current system who recommend working main 


State Railways, aggregating 337 miles of track, but on the 
3-phase system. Thus the battle of the phases is still 
undecided. The decision of the Italian State Railways to 
use 3-phases, whilst in Germany, Austria, England, Sweden, 
and America the single-phase svstem is preferred, is highly 
interesting. 

In Switzerland the Federal Government appointed some 
vears ago a committee of electrical and railway engineers 
to report generally on the question of electrifying the Swiss 
railways. The first report dealt with the amount of power 
required, and urged the Government to secure water-power 
rights in time. The average power was estimated at 100,000, 
and that at peak time at 500,000 h.p. In a second report 
some standards as to weight and speed of trains, accelera- 
tion, horse-power required in starting and running, time 
interval between trains , and other matters connected with 
the future electrical service were suggested, whilst a third 
report dealt with the question of a standard frequency ; 
but on the question whether the single or the 3-phase 
system is to be chosen the committee has not yet pro- 
nounced an opinion. From private conversations I have had 
with Swiss railway men, I incline to the belief that the 
decision will be in favour of the single-phase svstem, 
especially since by the use of the Deri type of motor it has 
been found possible greatly to simplify and also lighten the 
accessory equipment, The first test of this motor for trac- 
tion was made on the 3-phase Engelberg railway, one phase 
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Imes by overhead wire at some 3,000 volts, but the majority 
of practical men held that alternating current in some form 
or other must be the means to supply power to the traction 
motor. The only question on which there may be still 
difference of opinion is whether the current shall be 3-phase 
or single-phase. Electricians prefer the former, railway men 
the latter mainly on account of the greater simplicity of the 
overhead work. As the railway men are in reality the | 
customers who give the order to the electrical engineer, it 
seems likely that the single-phase system will be the one 
more generally adopted; and indecd a very respectable 
beginning has within the last four vears @lready been made 
on the Continent. From detailed tatles kindly supplied to 
me by two of the largest electrical engineering firms in 
Germany, namely, Messrs. Siemens-Schuckert Werke and the 
Allgemeine Elektricitäts Gesellschaft, I find that each has 
up to the present either supplied or on order single-phase 
electric motor coaches and locomotives aggregating, on the 
1-hour rating, over 50,000 h.p. Compared to these figures 
our own achievements in single-phase traction look rather 
small. Beyond the Morecambe-Hevsham line, which has 
been in successful operation for some time, and the Victoria- 
London Bridge line which is about to be completed, we have 
nothing to show in this direction. 

In Italy considerable progress is also being made. The 
Government have decided to electrify 11 sections on the 
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only being used. No resistances, auto- transformers, con- 
tactors, regulating switches, or controllers of the usual 
construction are required. The starting and the regulation 
of the tractive force and speed is effected simply by shifting 
the brushes. Thus all the driver has to do is to attend toa 
hand-wheel, whose motion is transmitted to the brush 
rockers by positive mechanical gearing. A glance at the 
| diagrams, Figs. 6 and 7, will show how great is the simplifi- 
cation of equipment resulting from the use of the Deri 
motor instead of the ordinary compensated series motor. 
Fig. 6 shows the equipment of the motor coaches on the 
Seethalbahn running from Lucerne to Wildegg, a distance 
of 59 km. This line has been electrified by Messrs. Brown- 
Boveri, to whom I am indebted for the diagrams. Fig. 7 
shows the equivalent equipment worked. out by the same 
firm for Deri motors. 

I have mentioneda mcment ago that the Swiss committee 
has come to a conclusion as regards a standard frequency. 
Comparative estimates made for 15 and 25 pericds and for 
single-phase working have shown a saving for the lower 
periodicity for the rolling stock and line as regards weight 
and cost, but an increase as regards generating and trans- 
forming plant. On the whcle the balance is slightly in 
favour of the lower periodicity, and as this has also been 
already adopted in the South of Germany and in Italy the 
committee recommends /E* periods às a standard, with a 
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latitude of 10% up and down. This latitude is recommended 
in order to give existing power works, whose frequency lies 
generally between 40 and 50, an opportunity to supply 
traction current by means of frequency changers having a 
ratio of 3 to 1. Thus a works supplying its other customers 
with current at 50 periods would supply the railway with 
current at 50/3 = 163, and a 40-pericd station could supply 
current at 131 frequency. 

I take these two subjects together because the conditions 
under which electric driving is applied in both cases are 
more or less similar. Not only is the average demand for 
power large, but the maxima are large as compared to the 
average; the demand is intermittent; the pauses are 
short; the motion has to be reversed very quickly, and the 
torque the motor has to exert is at times very large. To 
meet these requirements many special systems have been 
devised, but all of them make use of two broad principles, 
namely, the use of a flvwheel as a store of energy, and some 
means whereby the direct-current voltage supplied to the 
armature of the motor may be varied without sensibly 
diminishing the total power supplied to the armature. In 
some early applications of electricity to winding engines 
secondary batteries have been used as store of energy 
instead of a flv wheel, but the cost of these, and the difti- 
culties of keeping the contacts of the tapping-off switches 
in order, have prevented a general introduction of this 
system. Dynamic storage in some such way as first applied 


Line 


THE ELECTRICAL ENGINEER, NOVEMBER 10, 


1909. 


the 3-phase motor, or electrically to the supply circuit. In 
the latter case an additional generator is, of course, required. 
A good example of modern English practice in direct- 
current. rolling-mill electrification is the plant supplied by 
the Electric Construction Co., Ltd., of Wolverhampton, to 
the steel works of Sir Alfred Hickman, Ltd., of Bilston. 
The makers have given me the following particulars: The 
flywheel set consists of a 2,000 h.p. direct-current motor, 
two 28-ton flywheels and two generators capable of giving 
any voltage between - 1,000 and + 1,000 volts. The 
excitation of the motor is adjusted automatically so as to 
produce a speed variation of the flywheels between 290 and 
350 r.p.m. The energy given out when dropping from the 
higher to the lower speed is 46,000 h.p. seconds. This set 
supplies power to a cogging and a barring mill. The cogging 
mill motor works a 30-in. mill, and when cogging down 
ingots of 3 tons weight has to develop 4,800 h.p., and for 
2-second periods once an hour 9,600 h.p. The barring mill 
motor works a 21-in. mill, and has to develop 6,000 h.p.. 
and for 2-second pericds once an hour, 12,000 h.p. The 
maximum speed is 120 r.p.m., and the time occupied in 
reveraing from maximum speed in one direction to that in 
the other direction is 6 seconds. As an example of a 
reversible mill driven by 3-phase current I take that sup- 
plied by the British Thomson-Houston Co., Ltd., to Messrs. 
Dorman, Long & Co., Ltd. It is a cogging mill with rolls 
28-in. centres, and the normal speed is 70, the maximum 
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by Ilgner to winding engines, and voltage regulation on 
what may broadly be called the Ward-Leonard system, 
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speed 90 r.p.m. The flywheel set consists of a 3-phase 
950 h.p. non-synchronous motor, coupled to a 1,000 kw. 


have made it possible to satisfy the very severe conditions | 400 volt direct current generator and a 30-ton flxwhecl. 


under which winding engines and rolling mills have to work. 
In some special cases winding engines are driven direct by 
3-phase motor, but the motor to which a reversing rclling 
mill is mechanicallv coupled is necessarily a. direct-current 
machine. The motor which supplies power to the variable- 
voltage generator may be either a direct-current or an 
alternating-current motor. To make the fly wheel effective 
there must be speed variation. Where the original source of 
power is continuous current, this is, of course, easilv 
obtained without loss of energy. Where 3-phase current is 
the source of power the usual method is to employ a slip- 
ring motor and some automatic device for inserting and 
withdrawing resistance in the rotor circuit, but this means 
some loss of energy, and for this reason the speed range of 
the flywheel is generally made smaller than with a direct- 
current plant. It is, however, possible also in the case of 
3-phase plant to avoid the loss of energy in regulating 
resistances by adopting some kind of cascade working. 
Such an arrangement has been worked out about a year ago 
by Messrs. Brown-Boveri. The variable rotor resistances 
are replaced by a direct-current armature working in a 
3-phase stator, and the power developed mechanically by 
this armature may either be added mechanically to that of 


The speed limits are 400 and 480 r.p.m., and the maximum 
peripheral speed of the flywheel is 295 ft. per sec. The nvll 
motor is rated at 1,200 h. p., and has an overload capactiv 
for short periods of 3,600 h.p. The time required. for 
reversing from full speed in one direction to full speed in 
the other direction is 4 sec. The mill deals with 1,800-lb. 
billets 12 in. sq., reducing them to 3-in. sq. bars in 14 
passes. The output is 15 tons per hour. 

The reduction of iron ore by heat applied electrically 
has not yet advanced much beyond the experimental 
state. A plant for the clectric prcduction of iron direct 
from the ore has been erected in Domnarfvet, Sweden— 
[This was described in the ELECTRICAL ENGINEER, October 1 
and 29, 1909]—but the prcduction is only about 6 tens 
a day. The saving of two-thirds of a ton of coke represents 
the commercial advantage of electric reduction of ore, 
and against this must be set the cost of energy. This 
process could only be successful in a country where electrical 
energy is exceedingly cheap and fuel very dear. | 

When we come to the manufacture of steel from pig or 
the refining of steel the outlook is far more hopeful: in 
fact, the experimental stage has long been passed and the 
practical results obtained are eminently satisfactory, not 
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only in a technical, but also in a commercial sense. Even 
where, owing to the price of power, the electric process 
is no cheaper than the thermic process, the former enables 
the steel refiner to achieve results with certainty and 
regularity which under the old methods are hardly attain- 
able at all, or only, so to say, by good luck. 

The electric furnace for steel making and steel refining 
is NOW an Important accessory in steel works, and thousands 
of tons of steel are produced annually, both in furnaces 
of the arc and in those of the induction tvpe. Mr. Kershaw 
states that in England and the Continent there are between 
thirty and forty such plants in regular commercial opera- 
tion, and gives a list of the more important steel works 
using electric furnaces. 

Of the many methods devised for fixing atmospheric 
nitrogen with the object of producing a fertiliser to replace 
Chili saltpetre, I can only refer to two which have attained 
considerable importance. The two methods to which I 
refer here are: (1) The Birkeland-Evde system, first 
introduced in Norwav ; (2) Frank-Caro svstem, first intro- 
duced in Italy. 

I must mention à new process for the production of 
nitrous compounds, which is the invention of Messrs. 
Schoenherr and Heszberger, and is being introduced on 
a large scale in Norway by the Badische Anilin und Soda- 
fabrik. In this process air is passed through an iron tube 
in which an alternating current arc of 5 metre length is 
maintained under a pressure of 4,200 volts. The cir enters 
one end of the tube bv a series of tangential hc les, and the 
rotary motion thus produced keeps the arc confined to 
the axis of the tube. Each arc absorbs 600 h.p. The in- 
ventors claim a greater yield of fixed nitrogen than is ob- 
tainable under the Birkeland-Eyde method, and a com- 
pound richer in nitrogen—namely, 18% against 13%. 
The owners of the patents who have pooled their interests 
with the Norwegian Nitrogen Co. propose to erect large 
works in the western parts of Norway, utilising about 
400,000 h.p. 

It is not necessary to refer in detail to the use of electric 
motors for driving agricultural machinery on the field 
and in the farm, but it might be of interest to briefly 
glance at à new development in the application of electricity 
for the promotion of the growth of plants. The discovery 
that el2ctrification of the atmosphere immediately above 
the plant stimulates in certain cases its growth, is already 
thirty years old, but only recently has this idea been 
practically developed—first by Professor Lemström in 
Sweden, and more recently still by Sir Oliver Ledge, in 
collaboration with Mr. J. E. Newman and Mr. R. Bom- 
ford, on an experimental farm at Bitton, Glos., and on a 
farm of about 40 acres at Evesham, near Birmingham, 
and at other places. A network of galvanised iron wires 
is stretched over the field to be treated and suspended 
18 ft. from the ground from wooden posts and oil insulators. 
The posts are placed 70 yds. apart, so that about one post 
per acre is required. The network consists of No. II S. W. G. 
wire placed over the posts in parallel rows 100 yds. apart, 
and No. 20 S.W.G. wire cross-connecting the stouter wires 
every 10 yds. The attachment of the latter to the insulators 
is not direct, but by means of short links and tension 
insulators to reduce the electrical stress on the insulator 
itself. The network is positively electrified to from 60,000 
to 100,000 volts by means of an induction-coil mercury 
gas break and Lodge rectifying vacuum valves. The 
induction coil is worked on the primary side by continuous 
current obtained from an ordinary dynamo. Mr. Lionel 
Lodge, who is the electrical expert for the various installa- 
tions, informs me that there is no difficulty in keeping 
the potential in the network up to the figures given except 
in misty weather or during rain, when it may fall as low 
as 20,000 volts; also that the amount of primary power 
required per acre is very small, namely, from 10 to 20 
watts. The installation is run for five or six months during 
eight to ten hours each day, and the total expenditure 
of energy is only about 20 B.O.T. units per annum per 
acre. Under this treatment the increase in the yield per 
acre is about 30%, but under certain conditions it may 
be even more. The system is in use on several farms 
in this country, on six farms in Germany, and on one 
farm in Holland. 

In the time at my disposal I have only been able to refer 
to a few of the industries which have benefitted by the 


application of electricity ; but when one reflects that nearly 
every industry in the country has been, or might be, 
furthered by the use of electricity in one form or another 
one comes to see that an enormous field of useful work 
is open to the electrical engineer—not only useful to him- 
self, but even more so to the interests that employ him. 
How, then, comes it that electrical engineering is not as 
prosperous as it might be? Some of our members say, 
because we are backward as compared with our foreigh 
competitors. If by that term they mean that our electrical 
engineering works cannot produce equally good plant as 
our rivals, I cannot agree. I have frequently visited con- 
tinental shops, and, although I am quite willing to admit 
that excellent work is-done there, I am also convinced 
that British shops can turn out work equally well and 
generally at a slightly lower prime cost. There is certainly 
no justification in reproaching the makers of electrical 
plant with backwardness ; and, moreover, it is bad business 
policy. If, however, the reproach is levelled against the 
potential users of such plant there is some justification, 
and also a reason. Our great staple industries are old- 
established and have been fairly prosperous for generations ; 
those on the Continent are of recent growth, and had to 
struggle into existence against English competition. То 
become successful they had to adopt every improvement 
which science put at their disposal. With them the applica- 
tion of electricity is almost a vital matter; with us only 
a desirable improvement. Is it, then, to be wondered at 
if a works manager or owner, who has grown up in the pre- 
electric days, and has been doing a prosperous business 
ever since, should be rather slow in embarking in new 
methods of working which, to his thinking, might entail 
the possibility of risk and the certainty of greater mental 
exertion ? There are, of course, exceptions; and a good 
many of them, as witnessed by the great strides which 
electrical methods applied to our staple industries have 
already made; but, compared to what the development 
might be, we must admit that we have as yet onlv touched 
the fringe of this vast field. "There is progress, but it is 
not fast enough, and to accelerate it we must educate 
the potential users of electrical plant. А beginning in 
this direction has already been made by the managers 
of electric light stations. They are educating the house- 
holder by local exhibitions and literature that he can under- 
stand. On the Continent every large electrical engineering 
firm has a literary department whose business it 18 to educate 
possible customers. No sooner is a new winding plant 
started, or a cotton mill electrically equipped, than well- 
written, well-printed, and beautifully illustrated leaflets 
are sent out into the world to tell possible clients of the work 
done by the firm. Неге, such literary departments are 
the exception; and thus it comes about that we hear 
so much about the great advances made on the Continent 
and so little about equally good work done here. 

Our Institution can also do something to accelerate 
the introduction of electricity into our great industries. 
It is, no doubt, very useful if we in our meetings read 
highly technical papers, and thus educate each other; 
but this is only part of our work. The other part is to 
educate the customer, and for this purpose we possess 
in our organisation of local sections the requisite machinery. 
By arranging for papers which shall be of interest to the 
particular industries carried on in the district of each 
local section, our Institution can further the adoption 
of electricity in these industries, and this will not only 
be to our own advantage, but even more sg to the advan- 
tage of those whom we serve. Ё 


MOTOR EXHIBITION AT OLYMPIA. 


Electric cars and accessories have attracted a large share of 
attention at the Motor Exhibition at Olympia, which closes 
on the 20th inst. Touring cara and electric run-abouts are shown 
by the Electric Vehicle Co., Ltd., and many other firms display 
cars fitted with the latest electrical equipment. In the large 
gallery there is a remarkably good collection of exhibits of 
electrical appliances for motor cara, speed indicators, improve- 
ments in coils, contact breakers, etc. The new Hall E.I.C. dual 
ignition system, the Lodge patent system of ignition, the Mira 
Electric horn, lithanode accumulators, the La Марісіеппе 
dynamo for lighting motor cars, Warner's speedometer, the 
Wimperis Accelerator and gradient measurer, and a great variety 
of other accessories are shown. 
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ADVANCE IN A QUARTER OF A CENTURY.* 
By E. GEORGE TIDD, NM. I. E. E. 

It is 25 vears since I joined the Institution, and I propose 
to consider the progress made during this period. Electric 
lighting im Glasgow dates back to 1877, when an arc lamp 
was shown alight in a restaurant, the energy being supplied 
bv a primary ‘battery. In the same year a railway station 
was lit with are lamps, but the first permanent plant was 
put down in 1880 to light Queen-street railway station, 
when both are and incandescent lamps were used. 

In 1899 Local Sections of the Institution were started. 
Starting with a membership of 158 in 1900, the Glasgow 
Local Section has now 305 members on the rell. In 1886 
the parent Institution had 1,330 members, to-day it has 
6,117 members of all classes. 

With re gard to telegraph work, the first installation was 
laid down in 1837, the first company was formed in 1846, 
and in 1880 the State took over the business of 30 odd 
companies. The number of telegraphic messages has 
increased from 33.278.459 in 1884 to 85.969.000 in 1908. 
The competition of the telephone is seen in the fact that the 
number of telegrams in 1902 was 92,471,000, as against the 
lower figure for 1908. In connection with submarine cables, 
the business has increased from 23 undertakings with a 
capital of £31,103,254 in 1896, to 34 undertakings with a 

capital of £36,283,088 in 1909. 

Signor Marcom brought out the first practic ‘able svstem 
of wireless telegraphy in. 1895, and а company to exploit 
this was formed in 1900. Of the other nine svstems of 
wireless telegraphy the best known is the“ De Forest." In 
1906-7 the Post Office transmitted 16,993 Marconi-grams, 
and in the following year the number was 21,792. Of the 
186 commercial stations for wireless telegraphy, 63 are 
* Marconi." Last vear there were 152 wireless stations in 
the United Kingdom, and these transmitted 2,000,000 
words. 

With reference to the development of telephony, in 
Glasgow a system of unification between the exchanges of 
the National Co. and Post. Office is being carried out, and 
this will be nearly completed by 1911, when the Pest Office 
comes to take over the National Telephone Co. 

Dealing with the history of electricity supply, the Act of 
1882 proved such a hindrance to the growth of the industry 
that from 1884 to 1888 there was опу one provisional order 
granted. The 1888 Act, with much less onerous conditions, 
gave a new impetus to electrical undertakings, and between 
1888 and 1906, 103 provisional orders were granted to 159 
local authorities, and electricity supply in Glasgow has 
grown bv leaps and bounds, until to-dav, with an aggregate 
of some 40,000 h.p., the two large power houses of the 
Electricity Department are practically full. 

Referring to electric traction, there were in 1896 only 473 
miles of electric tramways in Britain, as compared with 
12,000 miles in the United States. The overhead trcllev 
system continues to be the standard. The capital invested 
in electric tramways in the United Kingdom at present is 
468.199.918. The tendency is for cities to have their trams 
under the municipality, while suburban districts are mostly 
served by companies. There are 1802 miles of track at 
present in Glasgow, representing 13,000 h.p. of plant. 

It was not till 1904 that a forward movement was made 
with electric railways, the Southport line of the Lancashire 
and Yorkshire Railway opening 82 miles of track, and the 
North-Eastern Railway a similar length on the Tyneside 
line. In 1905 the Metropolitan and District Railway opened 
over 200 miles of track for traffic. The self-propulsion of 
vehicles by electricity is still in a very backward state. А 
move is being made to utilise a petrol engine to drive a 
dvnamo, the latter driving a motor, and some such system 
might come to be used in connection with railway work. 

With regard to manufacture, this is put on the right 
basis by the recognition of the fact that sound mechanical 
engineering is the foundation of all good electrical 
machinery. Specialization has also been the means of 
greatly improving electrical apparatus. Coincident with 
the improvement in fittings, there has taken place a great 
cheapening of electric installations. Some of the earliest 
lighting installations were found on board ship, owing to 
the obvious advantages of electricity under seagoing ecn- 
ditions. In the Navy even greater use is made of electrical 
епотоу. Among the purposes to which it ìs applied mav be 
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mentioned ship and engine ventilation, coaling winches, 
boat hoists, capstans, pumping and refrigerating machinery, 
air Compressors, ammunition hoists, passenger lifts, tool 
driving transforming energy for searchlights and telephone 
work, voice pipe and cabin bells, gun and torpedo firing and 
instruments for the transmission of order to the guns; it 
is also used for heating. cooking, X-Rav apparatus, wireless 
telegraphv, stoking indicators, helm indicators, etc., etc. 
In 1896 electrical manufacturers engaged a total capital 
of 61 millions sterling ; in 1909 this figure had risen to 87 
millions. The total capital invested in all kinds of electrical 
work was 61 millions in 1896, and 386 millions in 1909. 


COPPER WIRE STANDARDISATION. 


In our issue of October 8 we gave particulars of the 
proposed Standard Specifications for- hard-drawn copper 
wire issued by the Wire Committee of the American 
Societv for Testing Materials. These referred to (1) hard- 
drawn copper wire, (2) hard-drawn round wire, and 3) 
hard-drawn wire for cables or strands. We now give 
below the specification for 


--- 


211.600 168,100 


Proposed Standard Sections for Grooved Trolley Wire. 


133.200 


GroovED TROLLEY WIRE. 

10. Standard sections shall be those known as the 
* American Standard” grooved trolley wire sections, the 
shape and dimensions of which are as follows 

11. (a) Size shall be expressed as the area of cross- 
section in circular mils, the standard sizes being as follows : 

211,600 c. m., weighing 3,386 lbs. per mile. 
168,100 c. m., weighing 2,690 Ibs. per mile. 
135,200 c. m., weighing 2,132 lbs. per mile. 

(b) Grooved trolley wire тау vary 4% over or under m 
weight per unit length from standard, as determined from 
the nominal cross-section. 

12. The physical tests shall be made in the same manner 
as those upon round wire. The tensile strength of grooved 
wire shall be at least 95°, of that required for round wire 
of the same sectional area ; the elongation shall be the 
same as that required for round wire of the same sectional 
area. 

13. The requirements for electric conductivity shall be 
the same as those for round wire of the same sectional area. 


ENGINEERING PROSPECTS IN IRELAND. 


In his address to the Institution of Civil Engineers of 
Ireland, at a meeting at Dublin, Mr. George Murrav Ross, 
President, said that the svllabus was prepared and the 
papers marked with due attention to the fact that the 
by-laws recognised mechanical and electrical engineers. As 
regards the prospect of work for young engineers, although 
the openings in Ireland were not verv great, still there 
was a wide field even at home for what might be called 
municipal engineering. Abroad the prospect for the 
engineer was encouraging. He went on to observe that in 
electrical engineering, the improvement of the filament 
lamp has revolutionised the electric lighting industry in a 
similar manner to what the incandescent gas mantle had 
changed the aspect of the gas industry. For power purposes 
electric ‘ity was in increasing demand, replacing in their 
factories the belts and shafting of a few vears ago, and 
their tramways and railways were now driven by electric 
power, 


THE ELECTROLYSIS DIFFICULTY. 


As a solution of the electrolysis difficulty, the British 
Columbia Electric Railway propose to instal a negative 
feeder to which the water mains will be bonded. Under 
the present system, bonds connect the mains with the 
street railway tracks. 
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ELECTRIC SMELTING OF ZINC. 


There are so many hygienic disadvantages con- 
nected with the manufacture and uses of oxide of 
lead that there is a wide tendency to replace it, 
at all events as a white pigment, or as a basis for 
paint manufacture, bv oxide of zinc, which is 
practically non-toxic. Indeed, in France a law has 
been passed which totally forbids the use of white 
lead and litharge, both for outdoor and indoor 
painting within a certain date. Moreover, the 
oxide of zinc retains its bright white colour far 
better than lead, which is so easily blackened by 
even slight sulphurous fumes. Under these cir- 
cumstances, zinc oxide is rapidly finding a wide 
demand. By far the largest proportion of the 
oxide is produced by an American patent process, 
which is worked not only in the States but in 
England and in many countries on the Continent. 
There have, however, been attempts to find some 
other equally cheap and efficient and rather more 
rapid process. Тһе problem seems to have been 
solved in France by Messrs. E. F. Cóte and P. 
Pierron, who produce the oxide direct from all 
forms of ore in a special electric furnace. The pro- 
cess appears so simple and efficient that it deserves 
the attention of British electricians and mining 
engineers. One immense advantage of the Cóte- 
Pierron system is that even complex Zinc ores con- 
taining a high percentage of lead in the form of 
PbS can be treated with success, the lead being 
completely separated with ease. After considerable 
experimentation both at Lyons and in the Pyre- 
nees with different shaped furnaces and various 
kinds of electrodes, definite patterns were adopted, 
and the Société des Fonderies Electriques was 
formed to take over and work the process. A 
hydro-electric station in the Pyrenees is the 
present headquarters. The furnace is cylindrical 
in form, the base being a graphite crucible enclosed 
in sheet metal, the arched dome being of magnesia 
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bricks, encased in refractory fire-bricks апа the 
metal sheeting. One electrode, which moves up 
and down, descends from the dome to meet a 
projection connected with the opposite pole 
imbedded in the bottom of the crucible. On the 
top part of the furnace in front is a depression, 
leading to a funnel giving access to the interior. 
This depression 1s used for drying a charge of ore 
before it is admitted into the furnace by opening 
the funnel. If the metal form of zinc is required, 
the ore is mixed with iron, the reaction obtained 
being ZnS Fe =Zn+FeS. But where а pure 
oxide for pigmentary purposes is required, free 
from iron, lime and carbon (the lime both as a 
flux and for reaction) are used, and then the re- 
action is ZnS CaO +C «CO Cas Zn. When the 
charge 1s in and the funnel closed, the upper elec- 
trode is lowered and an intense heat is produced, 
though the mass of blende is only melted bv contact 
with the electrodes, and not bv the passing of 
electricity through the mass itself. In this process 
the lead falls to the bottom, and is allowed to escape 
through a pipe at the bottom of the crucible. The 
zinc itself is vapourised, and passes through an 
outlet towards the top of the dome, then down- 
wards through a channel, and so into à cylindrical 
condensing chamber. filled with carbon and lime 
nodules, heated to red heat by an auxiliary elec- 
trode. The vapour passes out at a temperature of 
between 1,200*C. and 1,300°C. In order to procure 
perfect condensation, care lias to be taken to 
regulate the temperature of the carbon and the 
rate at which the vapour is produced. If the carbon 
is too cold, condensation is too rapid. and the 
effect is bad ; if too hot, the vapour passes quickly 
without giving up all its metallic contents. If all 
goes well, the zinc condensing on the carbon nodules 
trickles down to the bottom, and is there drawn 
off. In this way zinc oxide is produced. rapidly, 
and without loss; it is pure, of excellent colour, 
and readily fetches a good price. During a trial 
run of 600 hours, 28,345 kilos of zinc blende were 
smelted, and for this purpose there were required 
12,384 kilos of lime (both for flux and reaction) and 
3,146 kilos of carbon. The current used was 3,800 
amp. at 42v., with a power factor of 0-85. The 
possible amount of oxide obtanable was 13.193 
kilos, the actual amount 12,370 kilos. Certainly a 
remarkable result. On analysis the oxide was found 
to contain between 98:6 and 90990 of pure oxide 
of zinc, about o-4 of moisture, 0:3 of iron, and 
from 0:5 to 0:7 of silica and other metals. The 
content of zinc in the slag and calcium sulphide 
ranged between 1:2 and 1:890. It was found that 
both electrodes and the magnesia bricks resisted 
well, the latter required. to be replaced only every 
two months. The cost of manufacturing the 12,570 
kilos of oxide was close upon £184, and the price 
received a little over £244. Economics in manu- 
facture are, however. quite possible if сатта out 
on a larger scale, when electrodes could be made 
at the factory, and the establishment charges 
reduced. In any case, the results have been so far 
satisfactory that extensions are taking place, and 
we may see here a further and, very promising, 
advance in the application of electric furnace 
practice. 
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* One man's word is no man's word, 
Justice reeds that both be heard. ’ 


TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
|. t THE EDITOR, 149, Fleet Street, London, E. C.“ Anonymous 

communications will not be noticed, Letters should reach tie 
Editor not later than Tuesday afternoon to be included in 
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that week's issue of the Journal. 
LIGHTNING CONDUCTORS. 

Sir,—As one deeply interested in the subject of lightning 
conductors, and familiar with the literature dealing with 
the subject, I have read with pleasure the note in vour 
edition of October 1, 1909, and the subsequent remarks 
made by Mr. Alfred Hands, A. W. P.. and Mr. W. Dalby. 
of Sparkhill, Birmingham. 

I do not intend entering into the diseussion as to value of, 
and methods emploved, in preparing the report of the 
Lightning Research Committee leaving that to Mr. Hands 
— but I have no hesitation in saving that the result of its 
publication has been to weaken the faith of many architects 
and property owners, in the sccuritv offercd by Берти 
conductors. 

And vet, without troubling about iron or copper for the 
conductor, the zig-zagged path, ete., there is no question as 
to the protection adorded by a conductor erceted on sound, 
practical ideas by a competent engineer, and thoroughly 
examined and tested for continuity. and earth resistance. 
periodically. 

In spite of the remarkable diminution of the damage 
caused by lightning, owing to the introduction of conductors 
and protectors, as stated by Sir Wm. Precee before the 
Institution of Electrical Engineers m 1889, there is no ques- 
tion that a large number of so-called protectors are un- 
satisfactory ; ах, even supposing they were all right when 
erected—probably many vears амо — (еу have never been 
tested or even examined. 

As an illustration of the work often met with. I mav 
mention the case of a conductor on a church in Worcester- 
shire I was called in to test. 

The copper tape coming down the side of the tower. 
near which a footpath lead to the back of the church, was 
run into au iron pipe, which was fixed to the side of the 
tower, one end being inserted a few inches in the ground. 
and the other being some 5 ft. above the surface of the carth. 

Ou making the examination, I found that the copper 
conductor terminated about 5 in. inside the iron pipe, and 
could be pulled out without the least trouble. Evidently the 
person who erected the conductor? (probably a phimber) 
based his idea of an earth conncetion upon an ordinary 
down spout for rain water. This is bv no means an isolated 
ease, 

Yours faithfully, 
W. II. Winregovek, M. I. E. F. 
Charleote, Gravelev Hill) Birmingham. 
QUESTION NO. 1205. 

Sir. Т have just read the answer to the above by S. M. P. 

] hope the questioner will be very careful how he fellcws 
out the advice. otherwise I am afraid he will be in furcher 
difficulties. 

S. M. P. states that when D is run as a motor its field 
connections must be reversed in order to preserve the 
same direction of rotation." Now, this machine D is ob- 
viously a shunt dynamo, so as S. J. T'. ought to know, 
bv reversing the field the direction of retaticn is algo 
reversed, because a shunt machine will run in the same 
direction as а motor or dynamo, provided the same ter- 
minals are taken as positive and negative in each case. 

When the engineer starts up the moter he will find that 
instead of helping the turbine as required it will be working 
against it: again, if he tries to bring the field down to zero 
while the machine is running and connected to the bus bars, 
he will find that bv the tine there is no field there will be 
no armature. 

I should like to know if the case with an excellent load 
factor works on this principle. 

If all the machines ere running with the batterv on 
charge, and it is found necessary to drive the alternator 
«ll that is necessary is to weaken the field « f D to take cit 
the load, then by further weakening the field it will take 
up a share of the driving with the turbine. 

W. DaNcrr. 
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ELECTRICAL PROPULSION OF WARSHIPS.* 


By Engineer Vice-Admiral H. J. ORAM, C.B., 
Engineer-in-Chlef of the Fleet. 


The propelling machinery fitted on board our warships 
must be the best available; the Admiralty are always 
on the look-out for improvements, and they take note of 
evervthing suggested which may appear to have the prob- 
able effect of adding to efficiency, although they cannot 
afford to experiment on the machinery and boilers of our 
large warships. It is advantageous, therefore, that the 
question as to whether we are getting this best should be 
brought under review from time to time. I think it may 
he fairly claimed that we are, and that there is nothing 
better or more suitable for Naval purposes at present than 
the machinery recently fitted in the British Navy. 

I shall briefly refer, however, to the competing systems 
for marine propulsion which claim to be suitable tor that 
purpose, There is first the gas engine, which has been before 
us tor many years; the oil engine, which for certain 
classes of ships is a competing propelling agent; the 
proposal to interpose between the engine and propeller, 
electrical machines for obtaining certain benefits, and for 
securing increased economy; and there are others. This 
electrical proposal, however, refers onlv to the means of 
transmitting the power generated and does not alter the 
tvpe of engine. 

The fcllowing remarks are made in the light of informa- 
tion at present available, but the conclusions stated are 
of course, not final, and any discussion which may result 
will be of value as tending to graduallv clear up doubtful 
points. The good work being done bv various engineers 
in working on these ncvel problems is recognised, and it 
is quite possible that future developments of these plans, 
and reliable information and experiments, may lead to 
mcdifications of present conclusions. 

Referring to what is called the electrical propulsion of 
ships :— 

An electrical drive has already been adopted in some 
ships of small power where the prime mover is an internal 
combustion engine, m order to overcome difficulties in 
starting, and to avcid complicating these engines with 
reversing gear. In one system, an electrical drive is adopted 
for reversing or slow speeds only: at other speeds, though 
the dvnamo and motor are coupled to the engine shaft, 
no clectricitv is generated, and the internal combustion 
engine is working directly on the propeller. In this design 
the capacity of the dvnamo and motor is limited to about 
one-half the power of the engine in order to save weight. 

Since the introduction of turbine machinery in warships, 
proposals to superscde turbines directly coupled to the 
propeller shafting, bv designs where electrical machinery 
is interposed between the turbines and the propellers, 
have been made several times. | 

The system, as proposed, consisted of the employment 
of economical turbines, at very high revolutions, similar 
to those in use on land electric light stations, with a dynamo 
and motor interposed between the turbine and shaft to 
reduce the speed cf the latter to that which is most suitable 
from the propeller efficiency pcint of view. The turbines 
are always run in one direction and reversing can be 
effected bv the change of the direction of the current at 
the motor. 

The claims made for this system are that the loss due 
to the interposition cf the dynamo and motor between the 
tu.bine and propellor shaft is more than counterbalanced 
bv the gain due to the more economical steam con- 
sumption of high speed turbines, and that due to a 
hicher propeller efficiency when working at more moderate 
speeds than is usual in ship turbine machinery. 

It is also claimed that the radius of action of the ship 
will be increased due to an economy when working at low 
powers, dynamo machines being shut off altogether as 
required and the remainder worked at or near their econo- 
mical power, and that although the high speed turbines 
and electrical machines are together heavier than the direct 
coupled turbines, this is more than compensated for by 
the lesser boiler power required, consequent on the higher 
efficiency of the fast running turbines and slower running 
propellers, so that a complete installation for the same speed 
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of vessel is not only more economical, but no heavier. 
Further, that there would be an increased economy from 
working the auxihary machinery by motors driven from 
the main generators. 

The actual figures are the subject of considerable doubt 
and controversy, and would require much time for an 
adequate examination. 

As regards economy at full power, it must be remembered 
that the claims are based on figures obtained from trials 
of electric light stations on shore, and it 1s somewhat 
doubtful if the same results will be obtainable when similar 
units are worked as a battery on board ship with the 
engines and boilers placed in from five to seven or even 
more separate water tight compartments. 

It appears that the loss which results at the dynamo 
and motor is not less than 1295, so that not more than, 
880% of the shaft horse power given out by the turbine 
would be available as horse power at the propeller shaft. 

The actual steam consumption in pounds per S.H.P. 
for the propelling turbines in the three ships of the “ In- 
domitable" Class is only 12 lbs. at full power, and this 
without superheating. The figures guaranteed for the 
steam consumption of the electrical combination from 
experience in shore electric light installations were given 
in one case worked out in detail as 12-9 lbs. per B.H.P. 
at the propeller shaft without superheat, and 10-9 Ibs. 
with 100? superheat, the vacuum being 28 in. It will be 
secn, therefore, that in the particular case of the cruisers 
mentioned, there is little margin of superiority at full 
power available for reduction of boiler power, even allowing 
for the probable improvement in economy of the electrical 
installation due to the larger units in these ships. 

The claim to increased economy at low powers should 
be realised, as the generators then in use could be worked 
nearer their maximum output, but it must be remembered 
that the efficiency of the motor falls off with reduced 
powers, but the actuel amount is doubtful. This feature 
of the system is the important one as regards machinery 
of warships. The claim as regards increased power for going 
astern is also justified. 

As regards increased propeller efficiency, it must be 
remembered that the efficiency now obtained with the 
slower-runing propellers has been the result of many years’ 
experience. The early turbine propellers had low efficien- 
cies ; experience has enabled these to be increased, but they 
do not yet reach the figures obtained with the slower 
running reciprocating engines. There is no doubt that as 
more experience with small fast-running propellers for such 
large powers as have only been recently intrcduced is 
obtained, the efficiency of the latter will be still further 
improved. In particular cases such as in the large cruisers 
of the Invincible Class, there has been no falling off 
in propeller efficiency of the faster running screws from 
efficiencies obtained in the slow revolution screws of older 
cruisers. 

No doubt a large diameter propeller assists the 
manreuvring power of a ship, but the diameter is frequently 
limited by hull considerations, and electrically-driven 
ships, with the same number of propellers, driven slower, 
would in some cases be limited to practically the same 
dimensions as in direct-driven installations. 

In one design in which the weights of the turbo-generator 
and motor were quoted, it was found that the increase 
of engine room weights would be considerable, and that 
the total increase of machinery weights would be about 
15 to 20 95. The gain at low powers would require to be 
very substantial to balance such increases. The substi- 
tution of electric motors for auxilary steam engines 
would also add to, weight, and such auxiliary machinery 
as steering engines and distilling plant would for the 
present require to be steam-driven. | 

The electrical pressure proposed in the various plans, 
has varied from 1,000 volts in the lowest, to 2,750 volt. 
in the highest, and these are all very high from the point 
of view of safetv, for use in H.M. ships. Also, before any 
system could be adopted many necessary details would 
require to be carefully considered, such as freedom from 
danger of failure due to access of water to the electrical 
machines or to particular parts of them and the ventilation 
of the machines, as considerable heat is generated. 

With the interposition of two electrical drives between 
the turbines and the propeller, in addition to special 


dvnamos as exciters, 1t is not probable that the wear and 
tear would be less or that less staff would be required ; 
but rather the reverse. 

In the designs submitted to the Admiraltv there has 
been no gain in the space occupied, but 1n some cases an 
increase. 

It is essential for warship purposes that the small varia- 
tions of speed required from the propellers when keeping 
station in a Fleet should be readily obtained, and in this 
respect the electrical svstems which have been proposed 
tothe Admiralty are far from satisfactory. The various firms 
have only proposed to provide for three electrical speeds, 
full, half, and quarter, and have suggested that if any- 
thing further were required that the speed of the generators 
should be regulated. This latter would detract from the 
economy of the system. | 

It is recognised that further attempts are being made 
to meet this condition, which is absolutely necessary as 
far as warships are concerned, provision for station keeping 
or the power of making gradual changes of speed through- 
out the whole range, both ahead and astern, being essential. 

Finallv, there appears to be considerable doubt as to 
the efficiencies of the various systems proposed, and the 
figures on which they are based, but speaking generally, 
the conclusion seems to be that the interposition of a 
dynamo and motor between the engine and its work, 
involving when on board ship considerable liability to 
accident and derangement of the electrical machines, in 
addition to present risks, has disadvantages such that 
the practicability of the details should be bevond question, 
and the gain by its adoption must be shown to be sub- 
stantial before the system could Бе fitted in any important 
vessel. This has not, I think, been done at present. We 
must recognise, however, the skill and ingenuity with which 
this problem has been dealt with, and any further develop- 
ments will naturally receive careful consideration, especi- 
ally the actual results from installations which are about 
to be fitted on a small scale. The good work done by 
electrical engineers on board warships at present in respect 
to auxiliary machinery of all kinds is too well known to 
need any comment “from me, and we should welcome 
their co-operation as regards the main engines if the 
resulting combination is likely to be beneficial. 


CONGRESS OF RADIOLOGY AND ELECTRICITY. 
BRUSSELS EXHIBITION, 1910. 


An International Congress of Radiology and Electricity 
is to be held at Brussels on September 6, 7 and 8, during the 
run of the International Exhibition. There will be three 
sections, dealing respectively with (1) terminology and 
methods of measurement in radio-activity and subjects 
connected with ions, elections and corpuscles; (2) various 
subsections, dealing with fundamental theories of electricity 
study of radiations (including spectroscopy, chemical 
effects of radiations, and other allied questions), radio- 
activity, atomic theory, and cosmical phenomena (including 
atmospheric electricity and atmospheric radio-activity) ; (3) 
biological, devoted to consideration of the effects of radia- 
tions on living organisms, its subsections dealing with 
purely biological questions as well as with the use of 
various radiations for medical purposes, both for diagnosis 
and therapeutics. Dr. J. Daniel, 1, Rue de la Prevate, 
Brussels, is the General Secretary, while the Congress is 
represented in England by Professor Rutherford and Mr. W. 
Makower, of the University, Manchester, and Dr. W. 
Deane Butcher, of Holvrood, Ealing, London, W. 


ELECTROCUTED AT RANGOON. 


The first case of electrocution that has taken place since the 
installation of the electric traction and lighting system in Rangoon 
in 1906 occurred last month. The wire snapped at the corner of 
Dalhousie-street and 63rd-strect, Lower Pazoondaung, and the 
broken ends fell on a native of India, one striking him on the 
left side and the other on the left leg, and killed him at once. 


ACCIDENT TO AN ELECTRICIAN. 

Àn electrician named Edward Peck. employed by the Scottish 
Central Power Co., when at work making a connection at the 
sub-station of the Carrongrove Paper Works, Denny, accidentally 
fell and his face came in contact with a live wire of 3,000 volta 
power. Peck was thrown and came in contact with a second wire. 
He was badly burned about the head, hands, and feet. 


WIMBLEDON ELECTRICAL EXHIBITION. 


After a lapse of five years, during which the Corporation 
electricity undertaking has made very rapid strides, another 
electrical exhibition is being held at Wimbledon this week. 
Electricity supply was begun in the borough in 1899 with 360 kw. 
of plant installed and about 150 consumers. In ten years the 
plant at the generating station has been increased to 3,685 kw. 
and the consumers number 3,856, representing a total of 15.830 
35 watt lamps and 862 h.p. of motors connected. A very ex- 
tensive system of public lighting by electricity has been deve- 
loped, and, as the Mayor (Councillor Bathgate) observed in 
opening the exhibition on Monday, the borough is one of the 
best lighted towns in the country. The electricity concern is on 
a thoroughly sound financial basis, and since its inception the 
department has made a nett profit of £18,309 2s. 2d.. of which 
£6,378 9s. 9d. went to the relief of the rates. The price charged 
for current last year averaged 33d. per unit. The tariff for 
supplies for power, cooking, and heating ranges from ld. to 2d. 
per unit. 

The exhibition, which has been admirably organised by Mr. 
E. Tomlinson Lee (the Borough Electrical Engineer), should do 
much to bring home to the residents of the district the advan- 
tages of electricity not only for lighting, but for cooking, heating, 
ironing, and other domestic purposes, and for driving machinery. 
Some of the leading electrical firms have exhibits of the latest 
developments in domestic electrical appliances, etc., and, in 
addition, there is an Enquiry Bureau, where representatives of 
the Electricity Department answer enquiries relating to elec- 
trical matters. 


Shown by the Worthington Pump Co., Ltd., are various 
examples of the use of electric power in providing an efficient 
supply of water for domestic purposes. 

The ‘ Daisy " vacuum cleaners can be seen in operation at 
the stand of Wallach Bros., Ltd. The vacuum is worked on the 
bellow principle, driven by a small electric motor, and in very 
small machines by hand power. It is portable, simple, and 
efficient, and may be used not only for cleaning carpets and 
articles of furniture, but also for removing dust from domestic 
pets. 

Electric cooking and heating apparatus on the Quartzalite ` 
system are displayed by Messrs. Thomas L. Scott & Co., Ltd.. 
and Messrs. O’Brien, Thomas & Co. have a fine assortment of 
electric heating appliances, including Boyds’ patent electric 
radiators, electric convertors, and general fittings. Electrical 
grinding mills, root cleaners, and bone cutters for poultry 
keepers are exhibited by Messrs. F. H. Bentall, Maldon, Essex. 

The Lux Candle Co., Ltd.. put forward the merits of the Lux 
electric candles ; the Dowsing Radiant Heat Co., Ltd., have a 
collection of electric radiators and a display of “ Solarium ” 
electric light baths ; and at the stand of Messrs. Spagnoletti, 
Ltd., and Messrs. Doulton & Co., Ltd., can be inspected two 
examples of Therol electric water heaters, one connected to a 
Doulton bath and the other connected to two Doulton lavatory 
basins. 

Tantalum lamps illuminate nearly the whole of the building 
proper, as well as the majority of the stands. But it is at Messra. 
Siemens Bros.’ stands that these celebrated lamps are displayed 
with special effect. Numerous artistic fittings are used, Majolica 
fittings being particularly prominent. A striking feature of one 
of the displays comprises a showboard, demonstrating the 
application of the O.S. Wiring System to economical house 
wiring, as described and illustrated in a recent issue of the 
ELECTRICAL ENGINEER. Other specialities of the Siemens’ firm 
are also shown to advantage. 

One of the novelties at Messrs. Stegmann & Co.’s stand com- 
prises a transformer and automatic time switch for alternating 
current. Another interesting exhibit is a small time switch 
clock for extinguishing lamps at any hour, suitable for business 
establishments, etc. 

The British Vacuum Cleaning Co., Ltd., show in operation 
their electrically worked vacuum cleaners, which are on the 
rotary pump principle, and enclosed in a mahogany case, form- 
ing a handsome article of furniture. 

Flame arc lamps, the “ Foster " transformer, and“ Foster 
automatic switches are to be found in variety on the stall of the 
Foster Are Lamp and Engineering Co., Ltd. They are also 
showing a selection of metal filament lamps made at their works 
at Wimbledon. We understand that the firm are building new 
lamp works at Merton. 

A novel device for demonstrating the advantages of metal 
filament lamps in comparison with carbon lamps is exhibited 
at the stall of Messrs. Parsons & Townsend. They have a very 
attractive display of Phwnix small cookers, Farabin clectric 
hand lamps, and hand-wrought rust-proof, lacquered electric 
lamp fittings. “ Tinol," a useful solder in a new form (no flux 
being required), of which Messrs. Nevill Williams & Co., of 
London, are the importers, is also shown at this stall. 

Electroyl radiators are shown by Messrs. Purcell & Nobbs ; 
and Messrs. Arthur & Co have a collection of electric cookers 
and heaters manufactured by the British Thomson-Houston Co., 
of Rugby. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Three Indication Block Instruments. 


We illustrate below Messrs. Moore & Powles’ patent one- 
wire block instrument worked by momentary currents, but 
with the advantages of a three-wire instrument, inasmuch 
as three different visual indications may be obtained from 
either end of the line. This type of instrument, which has 
а very promising future, is being placed on the market by 
Walter's Electrical Manufacturing Co., Ltd., Kensal Town 
Telegraph[ Works, London. 


LINE 


» UP FROM 


Fig. 1 Block Instrument. 


The current-sending portion of the instrument (Fig. 1) 
consists of a circular commutator with an external index 
finger which can be moved to point to a white, green, or 
red tablet, and in these three positions respectively denotes 
that if the plunger is depressed “ Line closed," “ Line 
clear," or Train on line” will be sent to the cabin in the 
rear. This index finger does not have to be nicely adjusted 
by the signalman, to point to the desired coloured tablet, 
but the action is to turn the commutator smartly to the 
required position, where it is brought up by a dead stop. 
The commutator is then mechanical locked in this 
position until the plunger has been depressed, thus actually 
sending a visual and an audible signal to the distant cabin. 
It can also be made compulsory that when Line clear 
has been sent, “ Train on line” must also be given before 
the normal position of “ Line closed " can be again obtained. 
In a like manner, when Train on line" has been sent, 
“ Line clear " cannot be given until * Line closed " has been 
signalled ; but “ Train on line" can be immediately sent, 
from either the Line clear or Line closed " positions. 
Two 8-cell ordinary Leclanche batteries are sufficient for 
working the instrument. These are joined up to the com- 
mutator so that one only, or the two combined, are used for 
sending currents to line. When the plunger is depressed 
the current goes out to line through the bottom or Train 
coming ” dial, and, according to its polarity, drops either 
the Line closed” or the Line clear" indication. If, 


however, a strong zinc current is sent, the “ Line closed“ 
indication is dropped, and this eclipses the “ Train on line“ 
indication, which also drops with either a weak or 
strong zinc current. Whichever indication is dropped 
remains in view until the commutator is turned to a 
new position, when it is mechanically replaced and the 
bottom dial shows blank until the plunger has again been 
depressed, and the desired signal actually sent to line, when 
the new indication comes into view. 

The connections of the upper or Train going " dial at 
the rear station are shown in Fig. 2. 


The incoming line current passes through the electro- 
magnet which energises Line clear" flag, through the 
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Fig. 2. Diagram of Connections. 
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double tongue circuit reverser and out to earth. The local 
circuit operated by this circuit reverser contains the 
electro-magnet which operates the “ Train on line" flag. 
The Line closed " indication is fixed but can be eclipsed 
by the Train on line“ flag, which in turn can be eclipsed 
by the “ Line clear " flag. 

The two armatures on the circuit reverser are so designed 
that, whereas A will readily respond to a weak current, B 
will only be attracted by a strong current. By following 
the connections on the diagram it will be understood that 
with a weak zinc line current (which only actuates armature 
A); the “ Train on line" flag electro-magnet is energised 
with a certain polarity which brings into view the Train 
on line" flag. With a strong zinc line current armature B 
is also attracted. The local circuit will then be of the 
opposite polarity, and “ Train on line " flag electro-magnet 
being energised in the opposite direction, the Train оп 
line" flag is moved away and discloses the fixed “ Line 
closed " indication. If, however, the line current is of 
copper polarity, then “ Line clear" flag is brought into 
view, eclipsing any other indication. Thus, a line current 
of copper polaritv brings into view Line clear," whilst a 
line current of zinc polarity moves or keeps this flag out of 
view and shows Line closed or Train on line," accord- 
ing to whether the zinc current is strong or weak. The three 
indications need not necessarily follow each other in the 
same cycle. 
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ELECTRIC SHOW ROOMS. 
NEW DEPARTURE AT PUTNEY. 


In pursuance of their policy of opening local showrooms, 
the County of London Electric Supply Co., Ltd., whose 
district embraces an area of 54 sq. miles, with customers 
of every class, have opened showrooms at 206, Upper 
Richmond-road, Putney, with a view to afford the residents 
of Putney and district an opportunity of inspecting the 
latest improvements in lighting, heating and cooking by 
electricity. This is one of those practical steps towards 
popularisation which ts to be highly commended, for the 
advantage to consumers (and possible consumers) in thus 
being able to obtain first-hand information on all matters 
connected with electric supply, and in a place readily 
accessible, is considerable. | 

The showrooms are in an excellent position in a busy 
thoroughfare, and everything inside and out has been 
designed in an effective manner to display the artistic 
possibilities of electric light. 

For instance, the drawing-room aspect 1s carrled out 
with moulded panelling in green and white, while the dining- 
room aspect is in the best stvle of oak. The fittings in each 
case are in keeping with the designs, and the whole effect 
is pleasing to the eye. 

In the window facing the street various exhibits. are 
shown, and these, we understand, will be varied con- 
stantly. At present the electric radiator in many designs 
is а conspicuous feature. Later on, an electric dining 
table will be shown, which in turn will give place to scme 
other combination. 

Various cooking and heating appliances are on view. 
The latest tvpes of metallic filament and carbon lamps, 
irons, kettles, grilers, and evervthing that interests the 
good housewife, especially in the way of labour-saving 
devices, can be seen and tried. No one knows the require- 
ments of the consumers better than the company supplving 
them, and it is well that this should be made plain to possible 
customers in a convincing way such as this, which shows 
how the company can assist the consumers in obtaining 
the fullest information and advice in all things electrical 


SUBMARINE SAFETY SIGNALS. 


The latest bulletin of the Submarine Signal Co. state 
that the United States Navy have recently given an order 
for the equipment with receiving apparatus of 14 ships, 
and for the equipment with sending and receiving apparatus 
of 14 submarine boats. This makes a total of 51 United 
States naval vessels already equipped, and the order is 
particularly gratifving as having had the sanction of the 
General Board. The company understand that it is but the 
beginning of the policy which the Navy has adopted of 
equipping with this svstem all the available vessels of the 
United States Navy. 

A remarkable test on the English Bank lightship was 

obtained by the captain of the Hamburg-South American 
Line Steamer Cap Vaso on a recent trip in dense fog 
from Rio de Janeiro to Buenos Ayres with Saenz Péne, 
candidate fur presidency of the Argentine, on board. The 
captain was notified by wireless that the submarine hell 
was installed and ringing on the lightship. Still in dense 
fog he got the bell and his direction at eight miles and 
was able to proceed. This being the first real service 
test of the first lightship installed off the coast of South 
America (a bell buoy at Rio de Janeiro, as previously 
announced, has been in service for some time), caused 
quite a sensation. 
_ We understand that there are now 109 bells in operation 
in various parts of the world; the more recent of these 
to be completed are the South Stack for Trinity House, 
Tarifa Point in the Straits of Gibraltar for the Spanish 
Government, and the Kish and Coningbeg Light-vessels 
for the Commissioners of Irish Lights. The total number 
of vessels equipped with receiving apparatus is 520, being 
an increase since April 1 last of 24°. The company have 
on this side now completed the equipment of the Fleets 
of the London and North-Western Railway, the Citv of 
Dublin Steam Packet Co., and the Great Eastern Railwav. 
As the result of an experimental equipment on the Cerrona, 
Messrs. Cairns, Noble & Co., recently instructed the com- 
pany to equip their new vessel, the Tortona. 
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ALL-MOTOR FIRE STATION AT CHARLTON. 

The new Charlton Station of the London Fire Brigade. 
specially built as an entirely motor station. without stables 
or any accommodation whatever for horses, has been 
officially opened. The motor equipment consists of three 
machines, all of identical size and power, with all the 
parts interchangeable. Two carry the standard fire escapes 
of the London Fire Brigade, and have also the standard 
first aid equipment, consisting of a copper cylinder con- 
taining water, and compressed air appliances for giving 
pressure. About 1,000 ft. of inlined canvas hose is carricd 
on each machine together with the necessary appliances 
for hydrant work. The third machine is a “ Hatfield ” 
fire engine of a capacity of 500 gallons per minute, upon 
which accommodation is provided for 600 ft. of inlined 
hose, together with a complete equipment of appliances 
for a “ working" job. All these machines are by Merry- 
weather & Sons, and have been built to the special re- 
quirements of the Chief Officer of the London Fire Brigade. 


A CANADIAN BRANCH. 

Messrs. Siemens Bros.’ Dynamo Works, Ltd., of London 
and Stafford, Eng., announce the opening of a Canadian 
branch, under the management of Mr. A. N. Herbert, with 
offices in the Canadian Birkbeck Building, Toronto. It is 
the intention of this company to further extend their 
business connections in Canada bv establishing a number 
of such branch offices, and also bv opening a repair shop 
where a large stock of spare parts will be carried. 


EXTENSION OF PREMISES. 


We understand that Messrs. G. M. Boddy & Co.. of 
London, Liverpool, Sheffield and Manchester, whose name 
in the metal filament lamp world has become so well known 
through the success of their“ Metalik,” are extending their 
London premises. The firm have taken over the building. 
15, Gravs Inn-road. lately occupied bv the Electro Motor & 
Dynamo Co. which business has been taken over bv 
Messrs. J. & H. Grevener, of Eldon-street House, EC. 
With the increasing and enormous demand for their Metalik 
lamps, Messrs. Boddy & Co. will now be better able, with 
the additional facilities, to comply with this demand and 
vive early deliveries to their export, country, and city orders, 

... —— 


USE OF ELECTRICITY IN MINES. 

In a paper on © Recovery of Power from Exhaust 
Steam," read before the Midland Institute of Mining. 
Civil and Mechanical Engineers, at Lecds. Mr. W. M. 
"anderson pointed out that successful installations were 
alreadv in operation or construction at works connected 
with steel rolling mills, blast furnaces, ironworks, collieries, 
carriage and wagon works, textile and other electric supply 
stations and steamship propulsion, showing at once that 
the field for its employment is wide and varied. Apart 
from the problem of steamship propulsion, the best cases 
were presented at works connected with the iron and steel 
industries and at collieries. 

The President (Mr. M. H. Habershon) drew attention to 
a recent discussion on the use of electricity in mines, 
following upon а paper read by Mr. Robert Nelson. Mr. 
Nelson, regarding the use of armoured cables, stated that 
the report of the Departmental Committee published at 
the time the special rules relating to the use of electricity 
were formulated, advocated the armoured cable. That, 
he said, was perfectly true, but the special rules now in use 
passed through many editions before they were finallv 
accepted by the coal trade. In the first form in which 
they were issued they were not workable, and one reason 
for this was found in the difficulty they had in convincing 
those who had to do with the framing of those rules of the 
danger of the armoured cable. Іп a colliery working a 
thin seam by means of coal-cutting machines they might 
possibly, after a few years’ time, get as many as SIX OT 
eight machines, and probably so much as eight miles of 
cable in a pit, with 100 cable joints placed in roadwavs. 
the condition of which was always changing, and a cable 
which was quite right one day, might the next be sub- 
jected to a sudden strain. With armoured cables, the 
danger of such a circumstance would be apparent, and he 
urged that this question of electricity in mines should be 
seriously taken up by colliery engineers, who were fully 
acquainted with the dangers that existed. 
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“FOSTER” 
Transformers 


have secured the lead for the 


following excellent reasons: 


(1) Only the best non-ageing Transformer 


Iron is used in their construction. 


(2) All coils are absolutely fireproof. 


(3) Efficiency is from 98 to 98 per cent. at 

full load. 
(4) Silence is guaranteed. 
| 


(5) The workmanship is the most skilled. 


RECOMMEND THEM 
TO YOUR CUSTOMERS. 


The Foster Arc Lamp & Engineering Co., 


Limited, 
WIMBLEDON, S.W. 


Tel.: 91 & 96 Nat. Teleg.: “ Fosteraco,” London. 
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CENTRAL STATION ECONOMIES. 


By W. L. ABBOT, Operating Engineer, 
Edison Co., Chicago. 


Continued from page 629. 


Commonwealth 


The most striking, as well as the most important, im- 
provement in power house apparatus in recent years, and 
the improvement which, to a great extent, has made 
possible the reduction in the selling price of electrical 
energy since its introduction, is the substitution of the 
steam turbine for the reciprocating engine. The old and 
time-honoured piston engine, which has been the handmaid 
of industrial development through the past century, has 
probably reached its highest possible development and 
largest practicable size in the four-cylinder combined 
horizontal and vertical engine, and any further increases 
in the size of the unit would result in a prohibitive increase 
in its cost. This was in part because the weight and ex- 
ternal dimensions of the apparatus must increase in a 
greater ratio than the power of the engine. 

The ponderous mechanism, enormously expensive and 


* Concluding portion cf abstract. of paper read bofore Chichago Section of 
the American Institute o^ Electrical Engineers and the Electrical Section of 
the Western Society of Engineers, October 22. 
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requiring a huge building to house it, is uneconomical at 
loads above or below its rating, and, therefore, was a great 
charge upon the expense of the business, both because of 
the fixed charges and of the operating costs. The piston 
speed of these engines permitted only of a comparatively 
slow revolution of the shaft, not to exceed 75 per minute, 
necessitating a generator of great weight and dimensions. 
The advent of a steam turbine. with a rotor having 
speed 10 or 15 times that of the shaft of the reciprccating 
engine, permitted a corresponding decrease in dimensions 
and weight and a material increase in the cost. of the prime 
mover and of the electrical generator. This of itself would 
be sufficient to warrant its adoption in the place of the 
piston engine, but most fortunately the efficiency of the 
new prime mover was greater than that of its predecessor, 
and its economv was practically constant over a wide 
range of load. 

As a steam turbine exerts its power through the effect 
of unconfined steam blowing against curved deflecting 
blades, it is not at once apparent why its efficiency should 
be greater than that of steam acting expansively in a 
evlinder against а tight piston, where no leaks exist. As 
a matter of fact, the piston engine is more efficient than 
a steam turbine, as far as it goes, but unfortunately it is 
not practical to expand the steam in a piston engine to 
more than, say, 25 times its original volume, and at that 
point it is exhausted into the condenser with the loss of 
that power which would result from all possible expansions 
below, sav, 5 Ibs. of absolute pressure. 


With the turbine, however, its best efficiency only begins 
at the point where the piston engine stops. The turbine 
can and does get the full benefit of the expansion of the 
steam down to the lowest point obtainable by the largest 
condenser, and if this highest vacuum obtainable is one- 
half inch barometric pressure, or, say, one-fourth of a 
lb. absolute, it means that the steam has expanded to nearly 
700 times its volume. The object, therefore, of getting 
a vacuum of the lowest pressure obtainable is that as the 
absolute zero of pressure is approached any slight decrease 
in pressure will make a great difference in the number of 
expansions which the steam undergoes. Thus with a 
vacuum of 28 ins., the volume of steam would be doubled, 
if the pressure were reduced to 29 ins., and would be 
doubled again if the pressure were reduced to 293 ins., 
which is an attainable vacuum in winter, when the cooling 
water has a temperature in the neighbourhocd of freezing. 


One of the important economies which must not be 
overlooked in such a discussion as this is the economy 
of labour. I do not consider it highly important to get 
cheap labour. but it is essential in a mcdern central- 
station svstem, where equipment costing enormous sums 
is entrusted to emplovés, many of whom are miles from 
their supervising officers, that they be loval to the employ- 
ing company, have a fair degree of intelligence and in 
most cases of education, and, above all that they be 
trustworthy. 

The greatest of all extravagances in connection with 
the central-station business are the results of accidents 
which shut the svstem down in whole or in part for a 
longer or shorter period of time. The capital invested 
is necessary to build up and run the business, but without 
the confidence of the public invested capital cannot earn 
dividends. It is, therefore, imperative that the greatest 
diligence and foresight be exercised in guarding against 
all possible contingencies which mav affect the continuity 
of the service. 


To keep the equipment in prime condition and the 
operating force at the highest point of efficienev is, there- 
fore, of the greatest importance. This means, therefore, 
the generous recognition of loyal and efficient service from 
the emplovés, or prompt discipline or removal for the 
opposite reason. It means the prompt and remorseless 
abandonment of equipment to the scrap pile, regardless 
of its first cost, the moment it can profitablv be supplanted 
with fewer and better designs; protective devices and 
methods to guard against probable and improbable con- 
tingencies. External vigilance and activity and unstinted, 
vet carefully considered, expenditures are the price of 
success in the manufacture and distribution of electrical 
energv, and are the prime factors in central-station 
economy. 
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SHOP TESTING: DIRECT AND ALTERNATING 
M ACHINERY.* 


By J. W. ROGERS. 


It will be generally admitted that the position occupied 
by the testing department of an electrical works is an 
important one, as on it depends the quality and satisfactory 
performance of the plant turned out. 

In all modern electrical manufacturing concerns it is 
the custom to carry out an exhaustive series of ‘ shop " 
tests to ensure that the machines attain their specified 
efficiency at various loads, and satisfy all other conditions, 
both electrical and mechanical. The object of a testing 
department is to supply the engineering department with 
information which will enable the design of a machine to 
be checked, and also serve as a guide to its “ operating 
characteristics " when running under working conditions. 
The shop tests generally carried out on electrical plant 
may be classified under two distinct heads, viz. : Experi- 
mental] and Commercial. 

Experimental tests are made on all machines of new 
type for the purpose of obtaining information with refer- 
ence to their performance under working conditions, and 
also to compare the actual with the anticipated perform- 
ance, The tests required for this purpose are those of (1) 
Insulation, (2) Rating and Efficiency. As is well known, 
the rating of a machine 1s determined by (a) heating, (b) 
drop in voltage or speed, depending on the machine being 
a generator or motor, (c) commutation; a knowledge of 
these three quantities being obtained from temperature, 
regulation, and commutation tests respectivelv, under 
various conditions of loads. As regards the efficiency, this 
may be obtained (1) from the relation between input and 
output, (2) by calculation of the copper, iron, friction, and 
windage losses, as determined by the resistance, and iron 
loss and friction tests respectivelv. 

It is the custom to record the results of the experi- 
mental tests carried out on new machines in the form of 
curves, which are svstematicallv filed for future reference, 
and then in the subsequent testing of duplicate machines of 
the same design a few observations only are taken for com- 
parison with these curves, and if they agree, the machine is 
passed as up to standard. 

Commercial tests are made chiefly to locate faults in 
manufacture due to defective material, bad workmanship, 
or faulty assembling. Anv defect in the iron circuit of & 
machine would show up in the saturations and temperature 
tests 1n the form of (a) excessive iron loss at normal excita- 
tion, and (b) excessive temperature rise of the iron circuit. 
Generally speaking, the commercial tests for machines of 
moderate output are (1) iron loss, saturation and friction, 
(2) temperature run at full load, (3) insulation, (4) over- 
load and commutation test. 

As already stated, it 1s generally found that all defects 
in manufacture are shown up in the temperature test, so 
that the most important shop tests are those for efficiency 
and temperature. The time taken by a machine to reach 
its maximum temperature depends upon its output and 
design, and as it is impossible to obtain a knowledge of the 
real efficiency until the С?РА losses reach a constant value, 
the data from which the efficiency 1s calculated should 
always be taken at the conclusion of a temperature test. 

Tron Loss, FRICTION, AND SATURATION TESTS OF SHUNT 
AND COMPOUND GENERATORS AND Motors.—These tests are 
most conveniently made by driving the machine to be 
tested as a generator by belting it to a shunt motor, and 
measuring the motor input when driving the machine at 
its rated speed at different voltages. Under these condi- 
tions, the total input to the driving motor includes the losses 
in the motor armature and field + iron loss, brush and 
bearing friction, and windage in the driven machine. The 
С? Е loss in the motor armature will vary with the excita- 
tion of the machine on test, but the C?R loss in the motor 
field may be held constant by heating the field before com- 
mencing the test, and keeping the terminal voltage con- 
stant. The frictional losses may be considered constant if 
the speed is held constant throughout the test. 

The iron loss and friction test consists in taking readings 
of the motor input under the following conditions : (1) no 
excitation on generator; (2) varying exciting current ; (3) 


* Paper read before the Rugby Engineering Society, Nov. 11. 


no excitation on generator with its brushes raised ; (4) belt 
off, motor running at the normal speed of the machine on 
test. As a check on the correct position of the brushes, it 
is the custom to measure the motor input when driving 
the generator excited to give the normal voltage. but with 
its brushes raised, and if this reading is substracted from 
that representing the motor input when driving generator 
with same excitation and brushes down, the value of brush 
friction so obtained should correspond with that found with 
no excitation on generator. If the values of brush friction 
do not correspond closely, this proves that currents have 
been circulating in the armature due to the brushes having 
been wrongly set. 

The iron loss in watts for any particular value of exciting 
current or terminal voltage on the generator is given bv : 

Motor input (gen. excited)—motor input (gen. unexcited). 
Similarly, the friction loss is: | 

Motor input (gen. unexcited) – motor input (generator 

disconnected). 
As the same readings are required, a saturation test is 
generally made in connection with the iron loss test. From 
the results of these tests, an iron loss curve is plotted having 
watts lost as abscissæ and volts as ordinates, and a satura- 
tion curve having field amperes or ampere turns as abscisse 
and volts as ordinates. 

Iron Loss, FRICTION, AND SATURATION TESTS OF SERIES 
Motors.—As the series motor is not a constant speed 
machine, and the iron loss varies with a change in the speed, 
it is not advisable to employ the same method as that 
already described, as it would necessitate a number of tests: 
being made at different speeds. A more satisfactory method 
consists in running the machine as a motor at different 
speeds and measuring the input which will represent the 
energy required to overcome the iron loss, friction, and 
windage for any particular value of speed and field current. 
Having found the combined losses at different speeds, it is 
necessary to obtain the friction loss at the same speeds, and 
from these two sets of readings, the iron loss at different 
speeds may be easily calculated. 

As the speed of a series motor is very high when run 
light, it is necessary to shunt the armature by a low resist- 
ance, so that the field will carry the larger current and thus 
reduce the speed, which may be varied by altering the shunt 
resistance. 

The friction and windage losses may be obtained by 
running the machine at a low voltage with no shunt across 
the armature, the voltage being gradually increased to get 
the same range of speeds as when the combined losses were 
measured. As the field strength under these conditions will 
be very small, the iron loss may be neglected, therefore the 
motor input will be a measure of the friction loss at each 
speed. From the results of these tests, curves are plotted 
having iron loss and friction, friction, and maim amperes as 
ordinates, and speed as abscissm. 

REGULATION AND EFFICIENCY TESTS OF GENERATORS.— 
As is well known, the regulation of a generator may be 
defined as the maximum variation of voltage or current 
which occurs between “no-load” and “ full-load " under 
normal working conditions, expressed as a percentage of 
the normal voltage. Generators may be loaded directly on 
a rack, or water, resistance in the case of machines of 
moderate output, but it is more economical to employ 
loading back methods when two similar machines are 
available. Although the Hopkinson test is too well known 
to need description here, it may be mentioned that when 
two compound machines are tested in this manner, the 
machine which is intended to generate the lower voltage 
and operate as a motor should have its series windings 
reversed, if the windings are connected to give a constant 
voltage when the machine is working as a generator under 
normal conditions. The readings taken for a regulation test 
are: (1) no-load reading, with field rheostat adjusted to 
give normal volts at no-load; (2) full-load reading, the 
diverter, if any, to the series winding in the case of com- 
pound machines being adjusted, if necessary, to give the 
normal voltage, without altering the shunt field rheostat. 
When taking intermediate readings between no-load and 
full-load, all adjustments should remain as when No. 2 
reading was taken. The data obtained from this test 
enables regulation curves to be plotted, having values of 
terminal volts and shunt field amperes as ordinates, and 
load amperes abscissæ, the efficiency being worked up from 
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these curves in the following manner, taking the case of a 
compound generator as an example. The values of terminal 
volts and shunt field amperes, corresponding to any parti- 
cular value of external amperes are first read off the regula- 
tion curves, the various losses being then calculated sepa- 
rately for that particular load. 


The total losses = C?R losses in armature, series and 
shunt fields + C* R loss in brushes + brush friction, bearing 
friction and windage + iron loss. The C?R loss in the 
brushes is given by total amperes x volts drop in brushes, 
this drop in the case of carbon brushes being taken from a 
standard curve showing the volts drop at various values of 
amperes per sq. in. of brush section for that particular 
quality of carbon used for the machine on test, the current 
density in the brushes being calculated from 

total amperes | 
total brush area. 

It is the custom with some manufacturers to debit the 
engine with the friction and windages losses in the case of 
engine-type generators, but thev are always taken into 
account in belt-driven machines. The various losses having 
been separated in the manner described above, the per- 
centage efficiency 1s given by 
Watts output _ Terminal volts x external amperes x 100 
Watts input ^ Output +total losses. 

REGULATION AND ErriciENCY TEST оғ Morons.—-The 
regulation of a motor represents the change in speed 
between no-load and full-load, a regulation test being 
made by (1) belting the motor to a generator run on water 
resistance load ; (2) loading back on a similar machine ; (3) 
loading on a brake, this being the most direct method of 
determining the speed regulation of a motor, which, how- 
ever, can only be carried out on machines of moderate 
output. The regulation test on a motor is similar to that 
on a generator, the only difference being that in the case of 
a motor the speed will be the variable quantity, instead of 
the terminal voltage as with a generator. The connections 
for a loading-back test are also similar to those required 
for generators, but when compound motors are tested the 
series windings should be so connected that their effect is 
the same in each machine. The readings taken are those of 
shunt field amperes, armature amperes, speed and termina] 
voltage, and these results, when lte with field amperes 
and speed as ordinates and armature amperes as abscissæ, 
will represent the regulation speed curve for different loads 
on the motor under test. 

The regulation test of a series motor is made by belting 
it to a similar machine which is loaded as a generator on a 
water resistance. The test is started with about 50% over- 
load, which is gradually reduced, the readings taken being 
those of terminal volts, field volts, main amperes and speed 
of the machine on test. As the characteristic of a series 
motor is such that its speed at anv particular load decreases 
with an increase in the temperature, it is necessary to 
correct the speeds obtained from the regulation test for a 
certain standard temperature, which is usually 75°C. for 
enclosed, and 50°C. for open-type motors. This correction 
in speed must be taken into account in working up the 
efficiency, and may be obtained in the following manner : 
The armature and field resistances are first taken at a 
known temperature, their values at the standard tempcra- 
ture being then calculated. The speed corrected for the 
standard temperature will then be given by : 

8 Term. volts total drop at standard temp. 
e Term. volts total drop at temp. of test. 

The efficiency of motors may be obtained from (1) losses 
worked up in connection with data taken from the regu- 
lation curve; (2) directly from a brake test. 

When the efficiency is worked up from the losses the 
values of speed and field amperes corresponding to any 
particular value of load amperes are read off the regulation 
curves, the various losses being then calculated in the usual 
manner. In the case of series motors, the efficiency is 
worked up from the losses in a similar manner, but the iron, 
friction, and windage losses must be read off the curves for 
the corrected values of speed, instead of terminal volts as 
with shunt and compound machines. 

TEMPERATURE TrEsts.—The duration of a temperature 
run and the rise in temperature allowed varies slightly with 
different makers, but it is£the custom to run a machine 
until the temperature of its various parts becomes stationary, 
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Surface temperatures are taken with mercurv thermc- 
meters, their readings being checked by calculating the 
mean temperature rise from the increase in the resistance 
of the windings. As the resistance of a copper conductor 
increases by 428 % per degree C rise in temperature, the 
mean temperature rise of the windings is given by— 

Hot Resistance—Cold Resistance 

Cold Resistance x :00428. 

INSULATION TEsT.—As the insulation of a machine is 
more liable to break down when hot, this is always made 
at the conclusion of a temperature run. It consists in 
applying a high alternating current voltage between the 
armature and field win ings and the frame of a machine. 

In the case of low voltage machines the testing pressure 
is generally double the working voltage, but, as the factor 
of safety of a low voltage winding is higher than that of a 
high voltage winding, the ratio of the testing to the working 
voltage should be less for high voltage machines to prevent 
the possibility of damaging the insulation of the windings. 

The capacity of the testing transformer used for making 
dielectric tests is a point which requires due consideration, 
as it is governed by conditions affecting the testing circuit 
as well as the apparatus to be tested, and this question may 
be considered as follows :—In virtue of its static capacity, 
the apparatus to be tested may be considered as a condenser, 
the charging current of which may be represented by 
C =2rx10-§xVxN x К (assuming a sine wave of e.m.f. 
applied to its terminals) where C =current in amperes, V = 
terminal voltage, N= frequency, and К =capacity in micro- 
farads. It follows, therefore, that the charging current 
taken by the apparatus to be tested is proportional to its 
static capacity, and varies directly as the frequency and 
testing voltage. 

The apparent output of the testing transformer would 
be proportional to the square of the voltage, and may be 
calculated from the formula given above when the static 
capacity of the apparatus to be tested is known. 

The C2R losses in the insulation are generally very small 
compared with the charging current, and may, in the 
majority of cases, be neglected. The dielectric loss has, 
however, an appreciable effect on the output of the testing 
transformer when the testing pressure approaches the dis- 
ruptive strength of the insulation, and as this loss varies 
directly with the frequency, it should be taken into account 
when calculating the capacity of a testing transformer to 
be used for disruptive tests. The frequency of the testing 
circuit also governs the size of the transformer for a given 
output, which varies inversely as the frequency. 

It follows from the above remarks that (1) for a given 
output the lower the frequency the larger will be the trans- 
former required ; (2) for a dielectric test under given con- 
ditions the higher the frequency of the testing circuit the 
larger the capacity of the testing transformer. 

An important test coming under the heading of experi- 
mental testing, which may be mentioned, is that known as 
a distribution or field-form test. 

It is sometimes made on machines built to a new design 
for the purpose of determining: (1) the character and 
strength of the field; (2) the maximum difference of 
potential between commutator segments ; (3) the variation 
in field strength, and whether it can be improved by altering 
any constructional details. The. machine to be tested is 
first run light as a separately excited generator, to obtain 
a potential curve representing the field form with no current 
in the armature. It is then run on full-load as a generator 
or motor (as the case may be) at its rated output and speed, 
to determine the full effect of armature re-action under 
normal working conditions. The results of a distribution 
test may be shown graphically by making the horizontal 
scale represent the distance between the positive and 
negative brushes, and the vertical scale the volts generated 
at each point, and a comparison of curves so obtained will 
plainly show the effect of armature re-action on the field. 

Having considered the shop-tests it is usual to carry out 
on direct current machines, reference will now be made to the 
testing of alternating current plant. 

ALTERNATING CURRENT GENERATORS.—The experimental 
tests carried out on alternators are those for : (1) iron loss, 
saturation and friction: (2) regulation and efficiency; (3) 
short circuit. As the first test has already been described 
in connection with the testing of direct current machines 
it will not be considered here. 


730 


The regulation of an alternator mav be defined as the 
percentage rise in voltage which takes place when ful] non- 
inductive load is thrown off, the speed and field current 
being held constant. The test consists in running the 
machine at its rated output and speed, with the current in 
phase with the terminal voltage, a regulation curve showing 
a varving field charge with a constant terminal voltage. 

A full-load test can onlv be made on machines of small 
output unless two similar machines are available, in which 
case loading back methods max be emploved. A loading 
back test is made bv coupling the alternator shafts together, 
and also to a direct current motor of sullicient capacity to 
supply the power lost in both machines. The efficiency. of 
motor being known, the power supplied max be easily 
calculated. The two alternator armatures are short cir- 
euited on each other through an ammeter in each phase, 
the load current being made to circulate between them by 
weakening the field of one machine, thus causing it to act 
as a motor and help to drive the other as a generator. The 
p.f. of the load may be varied bv altering the connections 
between the two armatures, so that there is a phase 
difference between their e.m.f.’s, and when the relative 
position of the two armatures is such that their e. m. f.'s are 
in direct opposition, the power factor will be approximately 
unity. The efficiency is worked up from the losses in the 
same manner as with a direct current generator, the only 
difference being in the method of calculating the C?R loss 
in the armatures of two and three-phase machines. 

SHort-Circuit TEsT.— This is made chiefly to determine 
the self-induction of the armature, and also the effect of 
armature impedance in reducing its terminal vcltage when 
the machine is run at constant speed with various values of 
exciting current. A series of readings is taken connecting 
the armature current with the exciting current, and from 
the results of this test a short-circuit characteristic curve 
may be plotted, which is generally found to be a straight 
line. The connection between the short-circuit test and the 
regulation of an alternator mav be considered as fellows : 
When it is impossible to run a machine at full load, its 
regulation тах be calculated from the data given by the 
open-circuit and short-circuit characteristics, in the follow- 
ing manner: The velts drop due to the armature resistance 
are calculated for a given load, and added to the terminal 
veltage en open circuit. The exciting current corresponding 
to this total veltage is then read off the no-load saturation 
curve, and its value added vectoriallv to the value of field 
current required to give the same load when the armature 
Is short-circuited. 

The vcltage correspending to this resultant field current 
is then read off the open-circuit saturation curve, and the 
difference between this veltage and the terminal voltage 
expressed as a percentage will represent the regulation of 
the alternator at that particular load. Perhaps an example 
of this method of determining the regulation, which 1s used 
to great extent in American practice, may be of interest ! 
and the following data refers to a 150 kw. three-phase 
alternator. The total armature resistance of this machine 
at standard temperature 2:024" ; total amperes =340 ; c.r. 
drop in armature —:024 x 340 = 8:2 volts. 

.. The sum of the terminal velts and c.r. drop 2440 
48.2 =448-2 volts. 

The exciting current required to give this voltage, as 
taken from the saturation curve 242:5 amps. also, the field 
current required to give 340 amps. on short-circuit = 15 
amps, as taken from short-cirewt curve. The vector sum of 
these two values of exciting current 24 /49.52 E [52 «45 
amps., and the volts corresponding to this resultant field 
current was shown by the open-circuit saturation curve to 
have a value 2470 volts. 

2. The regulation at full-load with a constant field 


350-0, 100 = 6-80, 
440) 
COMMERCIAL Tests.—As regards the commercial testing 

of alternators, the tests generally made are those of: (1) 

polarity ; (2) temperature: (3) insulation. With machines 

of moderate out put, the temperature test consists in running 
the machine on full-load, but in the case of large machines 
it is the custom to run them en open circuit with the field 
current required to give the normal vcltage at full-load, this 
test being followed bv a run on short-cireuit with the field 
adjusted to circulate the full-lead current in the armature. 


current = 
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Ixpvction Motors.—The tests generally made on 
induction motors to determine the iron loss, saturation. 
efliciency, ete., are those of (1) resistance; (2) saturation, 
running light ; (2) torque, lccked saturation and impedance, 
(3) power and slip, and these may be considered separately 
as follows : 

Saturation Tests.—These are made for the purpose of 
checking the design of the magnetic circuit. The motor is 
first run light at various voltages, commencing with a 
voltage about 25% above the normal, the readings taken 
being those of amperes per phase, terminal velts and real 
watts. From the result of this test curves are plotted 
having total amperes and watts as ordinates and terminal 
volts as abscissie. The amperes curve mav be compared to 
the saturation curve of a direct current machine, and from 
it the magnetising or no-load current taken bv the motor 
at different voltages mav be obtained. Strictly speaking, 
the magnetising current is slightly less than no-load 
current, as a certain part of the latter is spent in overcoming 
the loss due to hvstereses and eddy currents. 

The primary current taken by an induction motor is 
the resultant of two components, viz. : (1) an energy com- 
ponent which is m phase with the terminal voltage and 
does useful work: (2) an inductive component, which 
represents the wattless part of the current, lagging $07 
behind the terminal veltage. The apparent input to the 
motor = Wenergyw compon't? + inductive compon't?, .. the 
inductive compont. = № apparent input?-energy compon't? 
That is to say, the true magnetising current = 
\‘total current2- energy current2; where energy current = 

Real Watts 
Terminal Volts. 

The watts curve represents the iron loss and friction at 
different terminal volts. 

The information to be derived from the curves of locked 
saturation enables the inductive component of the volts, 
and also the effect of magnetic leakage to be calculated. 
A knowledge of the starting torque of the motor at different 
voltages is also obtained from this test, which is made by 
fixing a brake arm to the shaft and connecting the motor 
to the supply circuit in a similar manner to that required 
for a running saturation test, the torque being measured 
bv means of a scales or spring balance. The motor is sup- 
plied with a low veltage which is gradually increased to its 
normal value (if the capacity of the generating plant and 
the design of the motor permits), the readings taken being 
those of terminal volts, amperes per phase, real watts, and 
torque. The results of this test may be shown in the form 
of curves having kilowatts, total amperes, and Ibs. torque 
as ordinates, and terminal volts as abscisse. A test some- 
times made at the conclusion of the locked saturation ìs 
that known as the pulling out or maximum torque test, 
the voltage at which it is desirable to make it depending 
upon the output and characteristics of the motor. The 
resistance of the rotor circuit also has an important bearing 
on this point, owing to the fact that the pulling out torque 
is very much greater than the starting torque when the 
resistance of the rotor circuit is low. It follows, therefore, 
that the current taken by a large motor to give its pulling 
out torque at normal voltage, is hable to reach an enormous 
value, and for this reason it is advisable to take the pulling 
out torque at a vcltage considerably below the normal. 
This test is made by adjusting the vcltage to its required 
value, which must be held constant. The brake is then 
tightened and balance adjusted on the scales until the motor 
slows down rapidlv without increasing the torque. The 
actual pulling out point is reached when the motor begins 
to slow down, at which instant readings of the terminal 
volts and scales are taken. In connection with the locked 
saturation test, it is the custom to take two sets of readings 
of terminal velts, amperes per phase and true watts, corre- 
sponding to the different positions of the rotor with respect 
to the stator, which give the maximum and minimum 
values of stator current, the terminal voltage being first 
adjusted to give the normal fullload current in that 
winding and then held constant. | 

Power and Slip Curves.—These consist of a series of 
curves representing the complete performance of a motor. 
They mav he obtained either (1) directly frem a brake test 


in the case of small machines, or (2) by calculations from 
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the losses. The motor is run at various values of torque 
representing different loads, its full load torque being calcu- 
lated from the output and speed at that point. A complete 
set of readings covering about 25°,, overload is taken at 
each point, consisting of terminal velts, amperes per phase, 
true watts, torque, motor and generator speeds. 

When the power curves are to be worked up frem the 
losses a speed curve is also required, and тау be obtained 
bv belting the motor to a generator of sufficient output to 
give it a 25°, overload, the readings taken being those of 
motor and generator speeds, terminal усіх, and amperes 
per phase, from which a curve is plotted, having totel 
amperes as abscissie and speed as ordinates. When a slip 
indicator is not available, the slip may be calculated from 
the motor and generator speeds by means of the formula — 
o. dip = generator speed — motor speed "M 
o UP generator spced | 

This completes the series of shop tests from which аге 
obtained the data required to work out the true perform- 
ance of an inductien motor. 

Ѕүхснвохосѕ Motors.—The experimental tests made 
on these machines are those of—(1) resistance, (2) open 
and short-circuit characteristics, (3) iron loss, saturation 
aud friction, (4) efficiency, (5) regulation and V curves. 

These tests are practically the same as those carried 
out on alternators, and are conducted in a similar manner, 
with the exception of those for regulation and V curves, 
which may be considered as fellows: As is well known, 
a synchronous motor тау be made to operate at various 
power factors by altering its field strength, and when the 
excitation is such that the impressed ус Касе = 

v (CE. М.Е? E CCR. drop? + reactive drop?). 

the armature current will be exactly in phase with it, and 
the power factor will be practically unity, the current 
input to the motor being then a minimum. Any further 
alieration in the exciting current will then give rise to а 
leading or lagging current, which will cause the current 
input for any particular loed to increase. It fellows. there- 
fore, that every load has its corresponding velue cf excita- 
tion which enables the motor to operate with the smallest 
armature current. This variation of the armature current 
with the excitation is one of the mest important character- 
istics of a synchronous motor, and the curve representing 
such variation is, owing to its shape, known as a V curve. 

he data for these curves are obtained by running the 
meteor on “no-load,” " helflosd," and "full-load ° at 
diderent exciting currents, and taking reedings of armature 
and field amperes. 

A reference to the curves so obtained will show that the 
armature current varies to a grehter extent, and that the 
angle of the V is more acute at“ no-load " than is the case 
when a motor is loaded, the variation in armature current 
for апу particular value of excitation decreasing as the load 
increases, There is consequently a wider variation in the 
power factor for different values of the exciting current 
when a motor is running light than when leaded. The 
regulation curve of a synchronous motor shows the relation 
between the excitation and the armature current at unity 
power-faetor. This test is made by belting the machine to 
a direct-current generator of sufficient output to give it a 
250% overload, and adjusting its excitation so as to obtain 
unity power factor at all loads. The wave-forms of the 
moter and the supply circuit should be similar, and the 
termine] voltage and frequency held constant during the 
test, the readings taken being those of armature and field 
amperes. The efliciency is worked up from the data given 
by the regulation curve so obtaincd in the same manner as 
with an alternator. 

Rorary CoxvERTERs.— The experimental tests carried 
out on converters are those of—(1) iron loss, saturation and 
friction, (2) short circuit, (3) efficiency and compounding. 
(1) commutation. 

Iron Loss, Saturation and Friction. - This test is made in 
the same manner as with an elternater, but when taking 
the saturation it is necessarv to measure both the alter- 
nating and direct-current veltages so that there will b: 
two separate saturation curves from which the average? 
value of the vcltage ratio may be calculated by reading o. 
the curves the values of alternating current and direct 
current velts for the same value cf exciting current. 

Short Circuit.—This test is made on the direct curren’ 
side for the purpose of testing the commutation in a weak 


field ; it also serves as a temperature test in the case of 
large converters. It is made by belting the machine to a 
shunt motor and short-circuiting the armature through an 
ammeter. The converter is then run up to its normal 
speed with its field separately excited, the excitation being 
eraduellv increased until the armature current reaches its 
full-load value. The readings taken are those of field and 
armature amperes, which, when plotted, will represent the 
short-circuit characteristic on the direct-current side cf the 
converter. 

A short-circuit test on the alternating current side is 
carricd out in a similar manner, the readings taken being 
those of armature and field amperes, and kilowatts, the 
short circuit characteristic being represented by curves 
having armature amperes as abscissm, and field amperes 
and kilowatts as ordinates 

Compounding and Efficiency.—-A compounding test. 
which is really a form of regulation test, is mede to shuw 
the relation between the kilowatts output and the terminal 
veltage on the direct-current side, and the most satisfactory 
methed of making this test is to run the machine with a 
constant field strength, so that the generator vcltage will 
increase with the load current. 

The efficiency of a converter may be obtained (1) directly 
frem a full-load test, (2) bv calevlation from the losses. 
The first method consists in running the machine on full- 
lozd at unity power factor, and measuring the alternating 
current input and direct-current output, the efficiency being 
the ratio of these two quantities. When the efficiency is 
worked up from the losses, these are calculated for different 
outputs on the direct-current side, the efficienev being given 

Output 
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The copper loss in a converter arma- 


ture is calculated for values of equivalent currents, and not 
the load current, as 1s the case with a direct-current gene- 
rator. 

THE COMMERCIAL TESTS made on converters are those 
of (1) pelaritv, (2) synehrenising, (3) temperature, (J) insu- 
lation. 

Syrchronising.—'lhe object cf this test is to obtain data 
showing the conditions under which a converter тау be 
svnchroniscd. with the line when started up from its alter- 
nating current side. Before starting the test the brushes 
on the direct-current side should be set cn the neutral 
position, and the vcltage and current required to start the 
starting motor should be taken with the shunt field cf the 
converter open, so that the frictien less may be celei lated. 
When the exact moment of synchronism is reached as indi- 
cated bv the synchronising arrangement used for this test. 
readings are taken cf the shunt field current, direct-current 
veltage. and terminal veltage on the starting motor, this 
data serving as a guide to the operation of synchronising 
the ccnverter. 

Temperature and Insulation Tests.— A temperature run 
on frll-lead is only possible with machines of mederate 
output, and in the case of large machines they are run 
shert-cireuited on the direct-current side with the field 
separately excited to give the full-load armature current. 
This test is fcllowcd bv running the machine self-excited 
on open circuit. the exciting current being about 25%, 
above ifs normal velue. 


Moror GENERATOR SErs.—]t is the custom to carry ouf 
the usual experimental and commercial tests on cach 
machine separately when the set is the first built to a new 
design, the combination being then rup cn fvll-lcad either 
directly or by loading back when two similar sets are 
available. 


lug ELEcTRICAL ENciNEERS (London Division). Orders for 
week ending November 27, 1909: Officer commanding, Col. 
R. E. B. Crompton. C. B. Monday, November 22. Co.. 
Technical Drill, 6.30 to 9.30 p.m. : Tuesday, November 23. 
"B" (Co, Technical Drill, 6.30 to 9.30 p.m. ; Wednesday, 
November 24, Gynasium, 6.30 to 9.30 p.m. ; Thursday, Novem- 
ber 25, “C| Co., Technical Drill, 6.30. to 9.30 p.m. ; Friday. 
November 26. D" Co., Technical Drill, 6.30 to 9.30 p.m. ; 
Saturday, November 27. C" week-end run at Coalhouse Fort. 
Parade at Fenchurch-street Station, 3 p.m. Tickets will be 
issued at the station.—P. H. Campbell, Capt. R.E., and Adj. 


for О.С. E. E., L.D. 
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ELECTRICAL PROGRESS AT HOME & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 
NEWCASTLE. 


The Newcastle and Gateshead Incorporated Chamber of 
Commerce have recently been taking up with the General Post 
Office the question of the advantages of printed or typed tele- 
grams, and as a result a letter has recently been received from 
the General Post Office which indicates that the Postal Authori- 
ties are determined not to be behindhand in seeuring means 
of legibility in telegrams. This is a most important point, 
especially in connection with commercial dispatches. This letter 
states that the Postmaster-General recognises that the various 
tvpewriting telegram svstems have their different advantages 
and disadvantages, and in this country, no less than abroad, 
trial is being carefully made to determine their usefulness. The 
letter explains that typed telegrams as delivered to the public 
are sometimes automatically printed bv typewriting telegraph 
apparatus, such as the Hughes or the Baudot, and sometimes 
written upon the delivery form by an operator using an ordinary 
typewriter, and transcribing the message from sound or Morse 
slip. It states that about half the telegrams for delivery in 
Newcastle. passing over the wires from London to Newcastle, 
are being typed in this latter manner at the present time. . 


Electrification of Salt Works. 


One of the most recent interesting applications of electricity 
to industries is to be found at the recent equipment at the 
Clarence Salt Works of the Salt Union, Ltd.. of Middlesbrough. 
This has been accomplished by Messrs. Jarvis Bros., of Middles- 
brough, and the work involved the changing over from steam 
to electric drive of the brine pumps, an operation which re- 
quired a certain amount of experiment, as the power used in 
this process is somewhat indeterminable. The work also in- 
eluded the erection of a considerable amount of overhead 
cable transmission and the interior wiring of the salt works. 
As brine is known to be a good conductor of electricity, a con- 
siderable amount of care had to be exercised in completing 
this installation. Power is supplied from the mains of Cleveland 
and Durham Electric Power, Ltd.. at a pressure of 440 volts 
between each of the three phases, at a frequency of 40 cycles 
per second. 


Aluminium Industry on Tyneside. 


Considerable satisfaction is expressed in electrical circles on 
Tyneside at the prospect of the resumption of operation of 
the Wallsend Works of the Aluminium Corporation, Ltd., 
owing to the probability of a re-construction of this company. 
It may be recalled that last year extensive works were con- 
structed both at Wallsend and Dolgarrog, in North Wales, for 
the production of aluminium from refined bauxite. and. in addi- 
tion, the construction of works at Hebburn was carried some 
considcrable length for the purpose of refining the crude bauxite 
obtained from the south of France. As the capacity of the 
electrical plant installed at Wallsend is in the nature of 4,000 
kw.. and as the process is a continuous one, it will be seen 
that the resumption of work will mean a very much improved 
load and load factor for the Newcastle-upon-Tyne Electric 
uM Co., Ltd., who supply the works from their station at 
Carville. 


Electric Pneumatic Signalling. 


An important system of electro- pneumatic signalling in con- 
nection with the North-Eastern Railway is rapidly nearing 
completion at the approaches of the Central Station, Newcastle- 
on-Tyne. The net work of points and crossings at this locality 
is among the largest and most intricate in the provinces, and 
special means have had to be devised in order to cope with the 
traffic conditions, As it is possible that Mr. Charles Harrison, 
M. I. C. E., the Civil Engineer to the North-Eastern Railway. 
will be describing this installation before the Institution of 
Civil. Engineers, full technical details regarding the installation 
are not at the moment available. 


Automatic Street Gas Lighting. 


It will be of interest to electrical engineers to note that in 
Newcastle at the present time extensive experiments with regard 
to the automatic lighting and extinguishing of the street lamps, 
and various systems are being tried in the different. districts. 
In connection with this matter public interest is being aroused, 
and a letter in the local Press has emphasised the danger which 
will accrue to householders if the lamps are automatically 
switched off at 12 o'clock midnight, as, apparently. is the case 
at present. This raises a point which is valuable in two ways. 
It not only shows that gas engineers are preparing by means of 
shortening the hours of illumination to meet the competition 
in cost of the metallic filament lamp for side street lighting, 


but it also shows to electrical engineers the limits which must. 


be placed in the interests of public safety upon the time 
switching electrical device for side street lighting which are now 
upon the market. 


MIDLAND NOTES. 
BIRMINGHAM. 


The third annual dinner of the Birmingham Local Section of 
the Institution of Electrical Engineers proved a most enjoyable 
function. The solidity of the speeches was frequently relieved 
bv little flashes of humour. The Chairman (Mr. R. K. Morcom) 
proposed the toast of The Institution of Electrical Engineers." 
Professor Gisbert Kapp (the President), in responding. held 
that this country was not really behind Germany in electrifica- 
tion In the latter country, the Professor had lived 11 years. 
Englishmen. he said, were not behind in the making of machines, 
but rather in the using of them. The Germans succeeded because 
their industries being new, had made larger use of electricity. 
Enormous reserves of power were available in this country in 
the heat running to waste from coke ovens, and he looked for- 
ward to the time when electricity would become the handmaid 
of all the staple industries of the kingdom. Mr. W. M. Mordey, 
proposing “ The Birmingham Local Section," devoted his speech 
to an anticipation of the great advantage which would come 
to the Institution from the new premises on the Thames embank- 
ment shortly to be opened. The speaker also paid a local tribute 
to the enterprise of Sir Alfred Hickman in making use of elec- 
trical driving for steel rolling by means of waste gases, at his 
great mills at Bilston. They were, he said only just beginning 
the business of electric supply. Interesting speeches followed 
from Mr. J. C. Vaudrey, responding to the last-named toast, 
and from Mr. W. Н. Pachell, in proposing the * City of Bir- 
mingham." In responding to the latter sentiment, Mr. Chattock, 
(Chief Electrical Engineer to the Corporation), spoke of the 
rapid increase in the use of power in Birmingham. He pointed 
out that under the Greater Birmingham Scheme now being 
promoted, the bringing in of adjacent towns, making Birming- 
ham the second city in the United Kingdom, would find great 
scope for the use of electricity. In 1901, when the Corporation 
took over the concern, there was 900 h.p. for mechanical 
driving connected with the main ; now there was 17,000 h.p.. 
of which 7,400 h.p. represented high-tension supply. The toast 
of The Electrical Industries " was proposed by Mr. J. F. С. 
Snell, Member of Council, and responded to by Mr. M. Ralling, 
Vice-Chairman. 


Birmingham Electric Club. 


The first paper of the session in connection with the Bir- 
mingham and District Electric Club was given by Mr. 
Carl de Hoedt, on A Discourse on Problems of Power- 
Generation and the Transmission and Distribution of 
Electrical Energy." Eventually, the speaker postponed the 
latter division of the lecture to a future occasion. А 
number of lantern slides included an excellent view of the 
Indiana Steel Plant, Gary Co., the Newcastle-on-Tyne Electric 
Supply Station, and other large plants. The speaker anticipated 
a great future for electricity in household supply, as the price 
would become cheaper with larger output. He insisted upon 
the necessity of chemically examining the feed-water for the 
purpose of avoiding excessive hardening, and gave a number 
of methods by which this testing could be carried out. "There 
was a danger that the softening process might be more harmful 
in its effects than the original hardness. Generally, the cheapest 
coal used was also the most economical in the long run. The 
waste gases going up the chimney should also be carefully 
analvsed. As a rule, it was very wasteful to have long steam 
pipes in the boilers because of the condensation resulting. In 
the discussion which followed, Mr. Smith remarked that in some 
places very cheap coal was impossible owing to its emission of 
smoke. He had sometimes been appalled at the length of steam 
pipes in the Black Country ironworks. Mr. Roberts pointed 
out the impossibility of giving guarantees as to calorific values 
of coal, and Mr. Howell gave some interesting particulars of 
the Greenwich Generating Station where. he said, there was 
a system of paying for the coal on the basis of the heat units 
obtained. The price was increased or decreased according to 
any variation from 12,500 heat units. The system worked quite 
satisfactorily. It was possible to prevent excessive moisture 
at the engine by sloping the steam pipes so as to give it a 
drainage, and undue lengths of piping might be prevented by 
dividing them into sections with section valves. Mr. Vincent 
E. Walters (Vice-President) occupied the chair, in the absence, 
through illness, of Mr. George T. Wood. А letter was read 
from Mr. P. M. Baker, of Bombay University, acknowledging 
a complimentary expression from the club on his departure 
for India. 
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LANCASHIRE NOTES. 


MANCHESTER. 


Trade here continues to be in a very bad state. and if it were 
not for foreign orders, more than one firm would probably have 
to close its works. As it is, reductions in statfs and men occur 
daily, and speculations as to who will go next exercise the minds 
of all. The only branch of the electrical business that seems 
to be really prosperous at present is the heating line. Manu- 
facturers report that they could sell easily twice a3 much appa- 
ratus as they can make, in the season. The business in are lamps. 
usually so good at this time, has fallen very flat. partly owing to the 
competition of high e.p. metallie filament lamps, partly to the 
field becoming exhausted, but largely to the general scarcity of 
money. 


Electrolytic Bieaching. 


The belief is current in certain places that the electrolytic 
bleach cannot. by reason of its price, compete with bleaching 
powder. Mr. Reuss, of Ernest Grether & Co., Manchester, shows 
in a recent letter to the Manchester Guardian that the electro- 
lytic bleach is the best. Strength for strength, it will do 20°, 
more work; or ‘7 kilo of active chlorine will bleach 100 kilos 
dry weight of cloth (proportion quoted by Swiss works) in the 
same time and under the same conditions as 1 kilo of active 
chlorine made from bleaching powder. The power absorbed by 
this firm's electrolyser is 0,000 kw. hrs. per ton of chlorine. 
Taking ‘33d. per kw.-hr. (a reasonable figure for. say. a 600 kw. 
plant, allowing for interest and depreciation), the cost of power 
per kilo of chlorine is 2-924d., or, adding 1d. per kilo for salt, 
3925d. This less 209, is 3 14d. per kilo total cost, as against 
31d. per kilo for chlorine from bleaching powder, The strongest 
point, however, for the clectrolytie bleach is the economy 
obtained in the after treatment. After the chemicking. there is 
the souring employed to get rid of the lime deposited. from the 
bleaching powder solution. In the electrolytic, there being no 
lime to neutralise, the acid, if used at all, may be very weak. 
The strong alkali and acids necessary in the bleaching powder 
process harden the tibres of the cloth, and need considerable 
washing out. The electroly tic, being barely alkaline, leaves the 
cloth soft, brilliant in appearance, and unimpaired in strength ; 
the brine, being exceedingly soluble, penetrates the fibres, and 
is very easily washed out. The ammeter and thermometer take 
the place of the twaddle glass (an imperfect indicator), and the 
results with the electrolytic bleach can thus be controlled with 

absolute certainty. Plant manufacturers may find a field for 
electrical machinery in connection with this bleach. 


Rochdale Tramways Extensions. 


Negotiations are proceeding between the Rochdale Corpora- 
tion and neighbouring authorities for extensions of the system. 
The Whitworth extension is already arranged, but has not been 
commenced on. Before it is completed, authority is to be obtained 
for joining it with a southward extension from Bacup to Shaw- 
forth, which will form the last link (about 2 miles long) between 
Rochdale and Blackburn. Milnrow is applying next vear for 
tramway powers. There is a prospect of a considerable sum 
being spent during the next two or three years in this district 
on traction and power stations. The work of extending lines 
from Healey to Shawforth is to be commenced in the spring. 


Students’ Sectlon's Opening Meeting. 


The local Students’ Section of the Institution of Electrical 
Engineers held their opening meeting at the Moseley Hotel. 
About 80 members and friends were present, and the proceed- 
ings opened with the customary supper, which was followed by 
a smoking concert. Mr. C. S. Richards, B. Sc., who presided, 
congratulated the section on the splendid results of last session, 
when four of the eight papers read gained permiums. He com- 
mented on the poor salaries paid to young engineers in propor- 
tion to the training required for the work, and on the unsatis- 
factory state of the profession. He asked every member to 
think the matter over and send in his suggestions to the Hon. 
Secretary (Mr. L. H. A. Carr, M.Sc.) as soon as possible. In this 
way something definite might be done. Trade unionism had done 
well for the workmen (though it had gone rather too far in some 
directions), and he thought they should seriously consider what 
they could do on the same lines. Manufacturers did not suffi— 
ciently appreciate their engincers—particularly the younger men, 
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AMERICAN NOTES. 


NEW YORK. 


Further satisfactory tests have been made. with the new 
electric locomotive intended for use in the New York Tunnel 
Extension of the Pennsylvania Railroad. The locomotive 
follows, in general type, the plan of mounting the motors ab: ve 
the drive wheels and transmitting the power thereto by con- 
necting rods. There is a single motor for each two ja rs of 
drivers, and it is claimed that by the arrangement of motor 
support and connection which has been adopted, the height 
of the centre of gravity closely approximates that in high- 
speed locomotive practice. The motor is located high up from 
the roadbed, secure from snow, dirt and water, and space 


militations are largely removed. In its design it possesses 
electrical features never before secured on an electrie locomotive. 
The “ Pennsylvania " type locomotive is built in two sections; 
that is, twoindependent units coupled together Each section has 
eight wheels, four of which are drivers, 68 in. in diameter, the 
other four being truck wheels 36 in. in diameter, constituting 
in wheel arrangement and weight distribution, the“ American? 
type. The sections are permanently coupled back to back by 
a distinctive arrangement of Westinghouse friction draft gear 
and levers, so that the leading section. effectually pilots the 
rear one. This obviates all necessity of turning the engine, 
as it runs equally well in either direction, and all manipulating 
levers are duplicated in each section, so the operator simply 
changes ends. 


A Constant Drive. 

It has to be noted that the two pairs of drive wheels are 
coupled to a jack shaft, in line with the driver axles, which, 
in turn, is coupled to a motor crank shaft, to which a single 
motor delivers all its power. The cranks are 90° apart, so there 
can be no dead centre position, and the motor crank revolves 
uniformly and at constant effort, differing therein from steam 
practice, and while the pressures on the connecting pins and 
rods vary throughout each revolution, the turning effort of the 
drive wheels is the same as for the motor, constant throughout 
each revolution. All rods and moving parts have pure rotaion 
only, and are thus counterbalanced for all speeds, thereby 
delivering no shock to the track and roadbed. The single motor 
weighs, without gear, 45,0600 lbs., and in weight and power it 
is the largest railway motor ever constructed. The locomotive 
complete weighs 830.000 Ibs.. develops 4.600 h.p. (about three 
times as much as а large freight. locomotive), and can pull 
a heavy freight train at a speed of 60 to 70 miles per hour. 
Twenty of these giant locomotives are to be put under con- 
struction at the Westinghouse Company's shops at Pittsburg. 


Chicago Electrification. 


A great amount of interest continues to centre round the 
question of railway c¢lectrification in Chicago. The uncom- 
promising attitude of the Illinois Central has only whetted the 
zeal of the reformers, and a brisk correspondence on the subject 
is in progress both in the newspapers and in the technical press. 
Mr. B. J. Arnold, in a noteworthy interview, declares that at 
least three of the railroads in Chicago could advantageously 
convert their terminals to electric operation. It is an 
engineering fact, now well established," he says, " that our great 

railway terminals, where traffic is constant, switch engines are 
Mun m back and forth and suburban trains run at frequent 
intervals, can be operated. more economically by electricity 
than by steam. On the lines of the Illinois Central conditions 
apparently exist which are most favourable to this change. To 
install electrical equipment you incur large fixed charges, but 
with constant use a large economy is effected. Heavy freight 
trains running at long intervals provide a poor field for elec- 
trification. The experience of Eastern roads in the abandon- 
ment of the steam locomotive has demonstrated the possibility 
of economy, but it has not as vet been fully realised. The 
maximum we is not now being obtained on the New York 
Central or on the New York, New Haven and Hartford. When 
it is, the full economy will become apparent." 


The Cost of Energy. 

The Illinois Central's chief argument against electrification 
is " the prohibitive cost of electric energy This argument 
has been effectually dissipated by Mr. М. Insull, President of 
the Commonwealth Edison Company, of Chicago. In the courre 
of an address at the Chicago Electric Club, he pointed out that 
the cheap electricity av ailable in ( ‘hicago should have an impor- 
tant bearing upon the agitation in relation to electrifying the 
terminals of the steam railroad: There were, of course, vast 
problems to be settled before this electrification could be accom- 
plished, but so far as the current-producing side of the argument 
was concerned, it was a mistake to say that electrification was 
impossible because of the cost of clec ‘tric energy. If this objec- 
tion was based on a knowledge of the cost of ‘electric energy 
used for the electrification of steam-railroad terminals around 
New York. it was ba:ed on false premises if it was, contended 
that the same cost of electric energy must apply in Chicago. 
It was a fact that electric energy could be bought in Chicago 
considerably cheaper than it was now being produced by the 
t vo great traffic lines with electritied terminals in New York. 
Mr. Insull declares that his company could take care of any two 
railroad terminal electrifications. in Chicago, based on the 
prevent consumption of current by the roads running into 
Grand Central Station in New York, with the present capacity 
of the Edison stations. With additional equipment, which had 
been ordered to go into service within a year, two additional 
terminals of like capacity could. be served. 

Electricity in the Home. 

The phenomenal business which is being done in this country 

by dealers in domestie electrical appliances is a source of per- 
etual surprise to English visitors here. & prominent member 
of a Midland manufacturing firm, who was over here for the 
Hudson-Fulton celebrations and the New York Electrical 
Exhibition, was tremendously impressed by the big and 
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profitable trade which is being done in this direction. In the 
course of an interview before he sailed last week-end he said, 
“ Weare really only on the threshold of this business in England, 
-and I am taking back with me a few facts which I think are 
calculated to considerably astonish the trade at home. I propose 
to begin a large advertising campaign in this direction, and to 
start it as your American manufacturers do—namely, in the 
electrical trade papers. I shall put systematically before all 
the electrical dealers illustrations of every domestic appliance 
it is possible to manufacture, together with full details as to 
current consumption, cost per hour, and so on, and in that way 
get them to push these things with their customers, and, if 
necessary, offer them special terms on a proportion of their 
sales. I shall also get out special literature for the use of these 
customers, pointing out the advantages of these appliances, 
their cheapness, cleanliness and safety. and especially the 
simplicity of the method of use. I am convinced that the busi- 
ness is worthy of a big campaign, and I don't think my partners 
will hesitate for a moment to back it up.” 


Systematic Campaigning. 


Our English visitor was, of course, quite right in concluding 
that the big business in these articles in the United States did 
not develop spontaneously by itself. It is the outcome of per- 
sistent campaigning in the trade journals. The manufacturers 
have "enthused " the dealers, and they in their turn have 
" enthused " the public. And this campaigning spirit permeates 
the whole country. The subject crops up at almost every Elec- 
trical gathering. A week or two ago, at Colorado, Mr. Н. MeCon- 
nel read an extremely interesting paper on this question. He 
was dealing with the selling of electricity, and he laid great 
stress on the necessity for enthusiasm. He went on to point 
out that the increased number of electrical appliances on the 
market to-day is making the power salesman's path a smoother 
one than ever before, but few of them, in the endeavour to close 
down steam or isolated plants, realise what opportunities are 
being stumbled over." It is safe to say that in the average 
business block there is scarcely a business house which cannot 
be induced to install a motor of some kind. The druggist can 
use an electric drug chopper ; the tailor an electric clothes cutter. 
and the baker an electric dough mixer; the butcher a meat 
chopper, and so on. A central station commercial manager 
should not be satisfied until he has the public educated to the 
fact that his company is no longer the electric lighting company, 
but the electric company. so that when a customer applies for 
electricity he realises that he is applying for something by which 
h> is able to sew, wash, iron, clean, cook and heat as well as 
light his home. In this, as in all other business, judicious adver- 
tising is the keystone. " Get the dealer interested, and he will 
be keen enough to get his customers interested too.” 


Psychology and Advertising 

The psychological aspect of advertising formed the subject 
of a discussion in this city recently, in which Mr. H. M. Post, 
of the Western Electric Company, and other well-known New 
York business men participated. Mr. George French found 
a text in a recent aphorism of Hugh Chalmers's—“ Every sale 
by anyone anywhere is made in a man's mind, the mind of the 
one to become the purchaser." Mr. French said advertising 
was only profitable when this one thing was considered, “ The 
individual advertisers are the men who create, who place, who 
look at this. If I am to do anything. if I am to be effective, I 
have got to get the mind of the man to whom I am to sell goods. 
In order to sell goods there must be a salesmanship message 
in the mind of the customer. Every human mind is favourably 
inclined to receive a suggestion. This is a psychological fact 
with nothing whatever occult about it.“ 


Art as an Aid to Publicity. 


Mr. French went on to observe that the principles and funda- 
mentals of art are a great help to advertisers. © You must think 
of your advertisement as à picture. The eve has to have some- 
thing to attract it, or a person can't be impressed. The impres- 
sion is dulled unless there is a distinctive something to attract 
the eye, like a picture. Certain. elements or qualities go to 
make an advertisement attractive; These are the same that 
lie behind every piece of art; that is, true art. Some of 
these are form, proportion, balance, harmony. tone. symmetry 
perspective, colour. They are easy to get if in planning you have 
in mind their usefulness. The most common form in adver- 
tising is the oblong rectangle. "This is a rule of proportion. It 
can't be varied without bad results. Three to five. broadly, 
are the proportions, which are those of a properly constructed 
cross. Radiating from the point of intersection of the cross, one 
may work out symmetry, harmony and tone.” Mr. French also 
advocated some study of opties. The power of the eve.” 
he urged, is extremely limited. It seeks to reject the printed 
matter we seek to impress upon it. It acts in a seemingly erratic 
manner in reading. Ht doesn't travel steadily. but it jerks and 
jumps. These are known as fixation points. The eve wants to 
stop; it goes on haltingly, painfully. The normal reading line 
is not over 31 in. wide. This the eve can take in with five, 
six or seven fixations. It should be divided up so that the eve 
can read it easily. Catchlines should be of such a nature th a 
the eye can pick them up without conscious impulse —withou 
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апу effort of the will. There should be no obstacles. This is 
of the utmost importance to the advertiser. Type below 9. point 
is apt to be less agreeable than 9, 10 or 11. We must also con- 
sider the design. Only two or three designs of type face endure. 
Almost all that have lasted are of the pure Roman style, because 
it is more agreeable to the eye. Caslon type, now more than 
a century old, is just as popular to-day as when first put forth.” 


Welding Tungsten Filaments. 

An ingenious writer in a semi-technical periodical expounds 
a method of saving dead tungsten lamps from the scrap- 
heap. The chief drawback to the tungsten lamp, he says. is 
its liability to breakage. This is more liable to happen while 
the filament is cold, for the material from which it is made 
is more brittle then than while lighted and in a state of incan- 
descence. [t frequently happens that a jar or heavy vibration 
parts the filament at one point, leaving two ends separated 
from each other by the springiness of the filament though not 
drawn apart endwise. With the old carbon filament lamp this 
meant a spoiled lamp, no repair of the break being possible. 
The ordinary user, basing his act on experience with the old 
tvpe. when he finds his tungsten lamp similarly broken consigns 
it to the scrap-heap with a sigh and a quick mental calculation 
to sce if what he has saved in his monthly bills has paid for the 
new lamp he must buy. Many times this replacement could 
be saved by repairing the broken lamp if the user would make 
the attempt. This is how it is done. Leaving the lamp in the 
socket with current turned on gently, tap the bulb with one 
finger to make the broken ends vibrate and wave about, the 
idea being to make them touch one another. If the lamp is 
on a drop cord or on a portable stand, turn it at various angles 
while tapping, and a little patience will frequently reward the 
experimenter with gratifying results, for the instant the broken 
ends come into contact the current flows and the filament 
heats to incandescence, and a weld is effected. The lamp can 
then be turned off and on as before. and may be considered 
a new one, although the weld is probably, not quite so strong 
as the rest of the filament.” 


Current Items. 


The Kellogg-Dean Electric Company has been formed with 
a capital of $7.000,000 to consolidate the Kellogg Switchboard 
& Supply Company, of Chicago, and the Dean Electric Company, 
of Elyria, Ohio. Its head-quarters will be in Chicago. 
Of the capital, $3,500,000 will be 7°, stock, preferred both 
as to dividends and assets, and $3,500,000 will Бе 
in common stock. The new company will have a board 
of directors embracing prominent men in the independent 
telephone industry in the United States. 

The committee recently appointed at Plainville, Connecticut, 
to investigate the relative value of the tungsten electric lamp 
and the Welsbach gas lamp for street lighting purposes has re- 
ported in favour of the tungsten lamp. The Connecticut Com- 
pany has submitted a proposition to the town offering to furnish 
90 100-watt tungsten lamps for the annual appropriation of 
$1.800. and to furnish 10 lamps, free of charge, where it is now 
supposed to furnish 16 c.p. lamps under the agreement of 115 
charter. 

The city of Dallas, Texas, has passed an electrical ordinance 
which requires bonds of every person who handles electrical 
appliances in any manner. including contractors and the men 
employed by them. window decorators, stage employés, etc. 
Before a permit for an installation will be given plans must be 
submitted showing every connection, and when finished the 
work will be inspected to see that it corresponds to the plans 
submitted. 

The Southern Power Company, of Charlotte, N.C., offers 
special inducements to large cotton mill and other manufacturing 
plants to build factories at or near the hydro-electric plants 
of the company along the Catawba River, in North and 
South Carolina, where electricity can be supplied without loss 
in transmission at a very reasonable rate. The first plant thus 
organised is a $600,000 cotton mill, which will be built near 
Great Falls, | 

A boiler of enormous capacity has been installed in 
the new Delray electric power station of the Detroit Edison 
Company. It has a capacity of 2,274 h.p., and has a grate 150 
ins. wide by 11 ft. long. served by four mechanical stokers. 

The largest stick of timber ever brought into California has 
been raised at East San Pedro by the United Wireless Telegraph 
Company, to serve as an aerial. This piece of timber, which ts 
a selected stick of seasoned Oregon pine, is 146 ft. in length, 
4 ft. in diameter at the base, and 1 ft. in diameter at the top. 
and weighs nine tona. 

A church on wheels in the form of an electric Gospel auto- 
mobile is being used extensively in Cincinnati's slum districts. 
The queer little church contains a pulpit and seats for 16 persons. 
Tt is run by powerful storage batteries which also electrically 
light the interior. | | 

The Board of United States General Appraisers has decided 
that reflectors for electric lights are dutiable at 45° 9. either as 
manufactures of glass or of metal. Until recently, collectors 
had been assessing this class of goods at 6094, on the theory 
that the glass was silvered for the purpose of ornamentation. 
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A record in the quick repairing of a telephone cable has been 
made in Nashville. Tenn. A large grain warchouse was destroyed 
by fire, burning a 50 pair cable. The cable department got a record 
of the damage at 22 minutes after four, and at seven o'clock 
the repairs were entirely completed, in the meantime a section 
of cable having been strung, tested and spliced, the total length 
of time occupied by the repairs thus being 2 hrs. 38 mins. 


GERMAN NOTES. 


BERLIN. 


To replace the dissolved Westinghouse Elektrizitats A.G. a 
new company has been floated with a capital of 100.000 marks, 
to continue the work previously carried on by the old company. 


Abbazia. 


A narrow gauge electric railway is to be constructed between 
Abbazia and Lovrana. 


Bielitz. 


The electric station is to he taken over by the municipality 
after having been run for 16 years privately. The property is 
valued at 1,200,000 k., and the annual profit is about 10°, on 
that. There is, however, at present some dispute as to the price 
to be paid for the undertaking. 


Breslau. 


The Schlesische Akkumulatorenwerke A.G., has called an 
extraordinary general meeting with a view to liquidation. The 
company was founded in December, 1907, with a capital of 
1,070,000 marks. 


Bruneck. 


The electric station here will be carried on by the municipality 
after the end of the current year. 


Crefeld. 


The report of the Statische Elektrizitatswerk for 1908-9 states 
that the period showed encouraging development of electrical 
undertakings, although not so much as the year before. The 
kilowatt hours for 1907-8 exceeded those for 1906-7 by 19:69, 
those for 1908-9 exceeded those for 1907-8 by 13% only. The 
least increase was in the use of current for electric lighting. The 
diminution of this increase was largely due to the extensive 
introduction of metallic filament lamps, to say nothing of the 
heavy rents charged to business firms and private houscholders. 
The gross profits were 499,094 m. (463,261 in the previous year), 
and the net profits were 289,680 m. (267,306 in 1907-8). The 
average price got per kw. hour was 17:42 pfennigs (say 2d.), at 
a cost of 5772 pfennigs. The energy wasted in the year was 
390,549 kw. hours, t.e., 7:880, of that produced. 


Deutsch Gabel. 


The Town Council has borrowed 45,000 k. to enlarge the town 
electric station. 


Koln Suss. 
The capital of the Regina Bogen Lam-enfabrik, G.m.b.H., has 
been increased to a million marks. . 
Mannheim. 


The last report of Brown, Boveri & Co., A.G., states that 
business was worse than in the year before. owing to diminished 
orders and stern competition, to say nothing of having to pay 
higher wages and more for materials. There was also a strike 
which kept the works idle for seven weeks. On the other side of 
the account, however, there is the great extension of electric 
drive which has set in during the last year in paper mills. Of 
this the company has had its full share, having taken over the 
whole of the electric installation for three of the largest paper 
mills in Germany. Some of this work is already fii is ned, and the 
machines are in operation. The profit was 525,195 marks, out of 
which a 6°, dividend will be paid. 


Mautern. 


The white lead works have decided to build their own power 
station on account of the inaccessibility of the works on the 
Liesing, to provide 50 h. p.; the cost is to be 60,000 k. 


Millstadt. 


The Government has granted a concession to Dr. A. Purpovae, 
of Vienna, to make the preliminary surveys for a narrow gauge 
electric railway from the Spittal Millstütter See station on the 
Marburg Franzenfeste line to Millstadt. The time allowed is one 
year. 


- 


Nagyvard. 


The Ungarische Eisenbahm und Verkehr А.С. has secured the 
contract for getting water power from the Draganbach. "That 
stream is to be joined by an artiticial channel with Jadbach, and 
a fall of nearly a thousand feet is expected. The Government 
will subscribe 5,000,000 k. towards the cost of the reservoir dam. 


Pressburg. 


The Town Council of Pressburg had decided that if the 
Austrian Minister of the Interior does not make up his mind to 
provide an electric railway from Pressburg to Vienna, they will 
take the matter in hand themselves. and form a company. The 
Supreme Count. however, succeeded in stopping this, and the 
town is now putting pressure again upon the Minister. Trieste 
and other Austrian towns are also fretting over the delays of the 
Minister of the Interior, who, it seems, will neither make electric 
railways himself or let them be made. 


Rheydt. 


The Kabelwerk Rheydt A.G. has issued its report for 1908-9, 
Referring to the small dividend paid for last vear and the confi- 
dent expectation of better things expressed in the last report 
the directors now announce that that expectation has been 
realised to à considerable extent, for the turnover inereased by 
2594. At the same time it is proposed to issue fresh capital to 
the extent of one and a half millions of marks, because the com- 
pany owes 1,850,000 marks to its bankers. The net profit was 
348,029 marks. out of which an 8% dividend will be paid on the 
capital of 3.750,000 marks. 5.000 marks are reserved for the 
expenses at the Brussels znternational Exhibition, and 4,518 
marks are carried over. 


Salzkammergut. 


Three huge power stations are being built in the Cesautal, 
using the Gesaubach for driving turbines. The electrical h.p. 
expected is about 21,000. but the works will take two vears from 
now to complete. In combination with the stations already at 
work at the Essensee and the Schwarzensee, the new undertaking 
will supply power to Upper Austria as well as to the Salzkam- 
mergut, and will be able to work the railways in the latter district 
when they are electritied. 

Tarnow. 


The municipality has accepted the tender of the A.E.G. 
Union Elektrizitats A.G., for installing an electric tramway and 
power station at a cost of 692,000 k. 


Tyrol. 


In order to get electric power for the Arlberg Railway, it is 
proposed to utilise the currents of the Lutzbach and Marulbach. 
These streams will be dammed and the water taken a distance 
of four miles to a reservoir near Thuringen. The power house is 
under the road from Thuringen to Ludesch, and contains six 
turbines, each of 3.500 h.p. Under favourable circumstances 
15,000 h.p. can be brought into use. An older project is now 
cropping up again, viz., to get water power from the Achensee, 
or rather from the river Ache which drains it. A head of over 
1,000 ft. of water could be obtained and an energy of at least 
15,000 h.p. The river would be dammed and the water drawn 
up to a second reservoir to be kent at a constant depth. The 
difficulty to be faced by the supporters of both these schemes is 
the opposition of the vested interests in the Ache Valley. 


Ujpest. 


The Vereinigte Gluhlampen und Elektrizitats A. G., proposes 
to increase its share capital by 14 million k., the increase to bear 
interest from November 1, 1909. This will bring the capital to 
54 million k. The new capital will be issued by a syndicate 
controlled by the Ungarische Kommerzialbank, of Budapest, 
and will be applied to increasing the output of Osram and similar 
lamps. 


Vienna. 


At the tenth ordinary general meeting of the Vereinigte 
Elektrizitats A.G., the report for 1908-9 called attention to the 
bad state of trade and things generally during the past year, 
whereby receipts fell off and expenses did not. Had it not been 
for a large increase in the turnover, the company would have 
not been able to hold its own. As regards the output, it had 
greatly increased. The profits for the financial year were 
912,962 k., 22,452 more than the year before. The net profit was 
599,104 k., and the dividend 6",, аз іп 1907-8. The retiring 
directors were unanimously re-cleeted, and the report was 
adopted without opposition. 


Volderbach. 


A Halle syndicate is building a 300 h.p. electrical power 
station here. 


Weissenbach St. Gallen. 


A canal has now been traced out for bringing water powerto a 
power station at Wiessenbach. The cost has been subscribed 
jointly by the State, the Steiermark, and the municipality of 
Vienna, together with a few private capitalists. The results of 
the survey are unfavourable. A long tunnel will be necessary, 
and the geology of the district will offer considerable difficulties. 
No other route seems practicable, however. The proposed canal 
would be about 10 miles long, and underground for most of the 
distance. The difference of level between the two ends of the 
canal is about 75 ft. At Weissenbach itself the head of water 
available for turbine driving would be about 600 m. It is pro- 
posed to make a reservoir holding two million gallons for storage 
purposes. 
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BUSINESS NOTES AND 


LIGHTING AND GENERAL Home. 


BEL VST (Ireland).—At the Corporation Tramways and 
Electricity Committee meeting Mr. Bloxam submitted a report 
as to the plant that he considered would be necessary to pro- 
vide for the increased demands for electricity, both for lighting 
and power purposes. He stated that the total plant capacity at 
present available for these purposes was 5,800 kw., but of this 
a 1,000 kw. unit must be reserved as a spare for either tram- 
ways or lighting, and a 400 kw. unit as a spare for lighting. 
This reduced the available plant capacity to 4.400 kw., and he 
estimated that he would require for the winter of 1910 5.200 
kw., and for 1911 5.900 kw. It was, therefore, necessary to 
provide 1,500 kw. additional plant to meet the probable de- 
mands for the next two years. He estimated the cost of this 
extension at £62,200, The Committee agreed that specifications 
should be prepared with a view to application being made to 
the Local Government Board for their sanction to the raising 
of the necessary loan. In connection with the tramways а 
resolution was passed in favour of changing centre-pole con- 
struction to side-pole construction in certain streets, 


BOpP MIN. — The local Lighting Committee have under eon 
sideration a scheme by the Wadebridge Electme Light Co. for 
establishing an electricity station. 

Braunton. —The Parish Council accepted the provisional offer 
of Messrs. Crompton & Co., of London, to do the publie lighting 
by electricity at a cost of £52 per annum, provided suflicient 
shares were taken up to float the venture, 

CHURCH.—A provisional order enabling the District Counci] 
to supply electricity for lighting purposes will be applied for. 

CoLCHESTER.—On the recommendation of the Electricity 
Committee, the Town Council decided that application be made 
to the Local Government Board for sanction to borrowing 
£8,000, which was made up as follows :—Amounts overspent 
of previous loans, £033 13s. 8d. ; new works, £6,992 19s. 7d. ; 
contingencies, £73 6s. 9d. 


CouwyN Bav,--To the Urban Council the Lighting Com- 
mittee submitted a report dealing with the report of Mr. Hill 
with reference to the electricity department and the reply 
thereto of the manager. Mr. ‘Pudman. The Committee recom- 
mended a reduction of the electricity department manager's 
salary at the rate of £30 per annum for the next six months, 
This was unanimously approved without discussion. 


Daktincton.—The Electricity and Light. Railways Com- 
mittee received a report on the electricity works, showing that 
there had been an increase in the number of units generated for 
lighting and power of 153%. The number of consumers con- 
nected was now 735. and the number of 8-e.p. lamps totalled 
83.505. Nome discussion took place in regard to the present 
service of the tramways, and Mr. Lunn was instructed to prepare 
а report showing whether it could be improved. and whether it 
was possible to run the cars more frequently. The receipts from 
the cars for the four weeks ending October 23 amounted to 
£743 Ts. 10d., and for the week ending October 30 to £180 145. 01d. 


DunpaLkK.—A sum of £20,000 is to be spent by the Town 
Council for electrical plant. 

Derpy.—The Town Council resolved to apply for a Pro- 
visional Order to authorise the suppty of electrical energy, for 
publie and private purposes, within the Urban District of 
Alvaston and Boulton and the parishes of Littleover, Breadsall, 
Chaddesden, Normanton and Sinn Moor in the Rural District 
of Shardlow, and Markeaton and Darley Abbey in the Rural 
District of Belper. 

DunperE.—The Peter's Electrical Engineering Laboratory at 
University College is nearing completion. The Chatham (Ship) 
Telegraph Co., Ltd., Bootle. have promised to present a Torsion 
meter, as used for measuring the power transmitted from а 
turbine shaft, 


FankHaw (Isle of Wight).—Mr. Hawes (Messrs. May & Hawes, 
the advisers to the Council for the new electric light installation) 
reported to the Rural Council that, with reference to the new 
gencrating plant very substantial progress had been made, and 
that some of the machinery had been tested, being put to a very 
severe test, and with very satisfactory results, there being no 
perceptible vibration. They were now in à position to proceed 
with the erection of the engine parts. The connecting cables of 
the new system had been laid in position, and, as regards the 
public lighting. everything was completely ready. for the are 
lamp section. They hoped to get all the publie lighting well in 
use before Christmas. There were 63 old meters which could not 
be altered except at a large expense, and it would be necessary 
to get a new supply of meters. The Council decided to purchase 
a supply of the Westinghouse meters. 


FARIN dq DON. — The Rural Council received a letter from the 
Lechlade Electric Power Co., suggesting that electricity should 
be the motive power used at the Waterworks. 


NEWS. 


HvpprEnsrIELD.— The demand for electricity during the past 
12 months has been considerably more than in any previous 
vear. According to the official report to the Corporation, the 
consumers connected were 302, bringing the total number 
to 3.107. The lamps and other consuming devices connected 
during the year equalled 68,910 of 8 c.p., bringing the total 
connections equivalent to 202,002 of 8 c.p. lamps. Owing to 
the introduction of the metallic filament lamp, the connections 
during the past year have risen to the highest point we have 
ever touched. Although this large increase in lamps has been 
made, the output of electricity for lighting purposes is still 
lower than it was last vear, due to the high efficiency of the 
new lamps. The 3- phase system of supply, which was commenced 
in May, 1908, has run satisfactorily, and there are now 1,951 
h.p. conneeted to this system, and several more important 
consumers have arranged to take a supply as soon as they can 
be connected. The total number of motors connected with 
the 1- phase system is 416, with a total of 1,403 h.p. At the Council 
meeting the Mavor (Alderman Holroyd) announced that the 
Corporation are seeking powers to extend the tramway system 
to Birchencliffe and other places. | 


Lowesrorr.—The Town Clerk reported to the Town Council 
that at a conference with hirers of pickling plots a majority 
of the hirers expressed their willingness to light their plots with 
electricity, provided the roads on the plots ave lighted, and it 
was referred to the Engineer to report on the matter at the 
next meeting. The Council decided to apply to the Board of 
Trade for consent to the extension of the period for the com- 
pletion of the light railways from Lowestoft to Kessingland. 


MippLESsBROUGH.—À special private meeting of the Town 
Council was held to consider the draft Bill proposed to be pro- 
moted in the next session of Parliament to obtain further powers 
with respect to the supply of gas and electricity, to establish 
thrift and accident funds, ete. 

PeMBROKE.—The Urban Council resolved to apply to the 
Local Government Board for sanction to a loan of £8,000 for 
electric lighting extension work, the approximate figures being: 
Service cables, £3.136 ; mains extensions, £1.900; meters, 
£1,800; fuse boxes, £300; joint and network boxes, £300 ; 
coal store and coal hauling apparatus, £500— total, £7.936. 
The salary of Mr. Newell Hosgood, chief assistant at the electri- 
city works, was raised from £170 to £180 per annum. 


Rereate.--Like many other alternating current stations in 
purely residential areas, the Reigate station has felt very severely 
the effect of the introduction of the metallic filament lamp, and 
the Council have now instructed Messrs. Handcock & Dykes. of 
Victoria-street, London, to report to them as to what steps they 
consider necessary to take to improve the present. position. 


STALYBRIDGE.—At the meeting of the Joint Tramways Board, 
Alderman Ridyard stated that for the second consecutive year 
they had the honour of producing the cheapest electricity in 
England. The last monthly receipts were a record, despite the 
faet that the price was 3d. per 100 units less than last year. 
They were now generating 1.200,000 units of electricity per 
month, and two additional boilers were being put in the works. 
The Board resolved to make an additional halfpenny tramway 
stage between Stalybridge station and Millbrook. 


Torevay.— The whole of the boilers at the Corporation 
electrical station on the Beacon quay are to be equipped with 
underfeed stoking apparatus, combined with mechanical draught. 
The total cost ix estimated at £927. Three of the boilers will be 
equipped at once. at a cost of £615. The Electricity Committee 
believe that a considerable saving in fuel will be effected. The 
saving will amount, it is calculated, to £520 per annum, from 
which has to be deducted the cost of current for the electric fans 
to create the mechanical draught and maintenance, £230 ; 
leaving a net saving of £290 per annum. The expenditure will be 
a charge to revenue. It is considered that the scheme will obviate 
the emission of smoke, ete., from the chimney, and that there 
will consequently be no necessity to have the chimney raised in 
height. 

TexBRIDGE WELLs.—AÀ large party of Town Councillors and 
burgesses paid a visit of inspection to the Borough Electricity 
Works. The Mayor (Councillor Caley, J.P.) referred to the 
success which had been attended by the undertaking, and ex- 
pressed pleasure at the adornment of the streets by the trans- 
formers. He spoke in eulogistie terms of the work of Mr. Horace 
Boot, consulting engineer, and also paid a high compliment to 
Mr. Beauchamp. the resident engineer, and Mr. Bemrose, the 
second-in-command. The Chairman of the Lighting Committee 
(Alderman Woollan, J.P.) was unavoidably absent, but wrote 
pointing out that in his opinion " no revenue whatever should 
be expected from the electric Lighting undertaking for the 
benefit of the rates of the town, as every apparent profit that 
may be shown will be required for the maintenance and the 
keeping up-to-date of the plant.” 
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WEDNESBURY.—At the Town Council meeting, Councillor 
iriffiths referred to the extensions that were being made in 
connection with the electricity department, and emphasised the 
fact that they were necessary if they were to make the under- 
taking successful. Alderman Pritchard said that as Chairman of 
the Finance Committee he considered that the amount being 
spent in capital in connection with the electricity undertaking a 
serious item. They had : already taken 2d. in the £ from the rates, 
and the way things were going on there seemed to be no likeli- 
hood, in his opinion, of them being able to mect the expenditure 
for some considerable period. Councillor Griffiths admitted that 
the expenditure on the capital account was rather serious, buy 
urged that it had been accepted in the financial statement, and 
he held that the extensions were imperative if the concern was 
going to prove what they hoped it would be—a success. 


YSTRADGYNLAIS.—A scheme for the electric lighting of 
Ystradgynlais, Swansea Valley, has been adopted. The offer 
of Messrs. Mills, English, and Co., Swansea, to carry out the 
work has been approved at a mecting of the ratepayers. 


LIGHTING AND GENERAL— Overseas. 


ARGENTINE REPUBLIC.-—À decree has been issued authorising 
the Central Northern Railway to proceed with the installation 
of telegraph lines at a cost of 48,373 pesos paper (about £4,200) 
along various sections of the railway in question, viz., from 
Clodomira to Afatuya, and from St. Cristóbal station to the 
head offices at Tucumán. 


Brazit.—A decree has been issued authorising Mr. Edward 
Dwight Trowbridge, the concessionaire for the telephone systems 
of the State of Rio de Janeiro, to establish a low tension sub- 
marine cable between Rio de Janeiro and Nictheroy. This 
cable will be used exclusively for telephone purposes. 


RussfA.— The Russian War Department has begun the instal- 
lation of a chain of wireless stations connecting Russia in Europe 
with the far eastern parts of the empire. 1t is proposed for this 
purpose to erect a number of intermediate stations between the 
Baltic and the Pacific Ocean, and it is calculated that from three 
to four stations would be sufficient to permit of messages being 
transmitted from the Far East to St. Petersburg. In the most 
recent trials which have been made in military telegraphy in 
Russia, it was found possible to exchange telegrams between 
wireless stations on the Baltic and the Black Nea, a distance of 
1,240 miles. In these experiments the most favourable results 
were obtained in damp weather. 


SPAIN.—À correspondent reports that a Swiss financial 
syndicate has under consideration a proposal to promote a 
joint-stock eompany with the object of exploiting the numerous 
cataracts existing on the Catalonian side of the Pyrenees, in 
the valley of the Palaresa River. The report of the engineers 
states that these cataracts will be able to supply the entire 
industrial district of Barcelona with necessary power. 


* 


TR ACTION Home. 


YORK. — The work of laying the track of the new electric tram 
system is being pushed on with all haste. The bve-laws and 
regulations to be made by the York City Council for the good 
government of the new electric tram system now in course of 
construction have been drafted, under the powers conferred by 
the York Corporation Light Railways Order, 1908, and the 
Railway Clauses Consolidation Act of 1845. For the most part 
they are similar to those which ensure the satisfactory running of 
the cars in other towns, and provide for the infliction of the usual 
penalties in the event of any wilful breach of the prescribed 
regulations, 


TRAC TION— Overseas. 


NETHERLANDs.—The British Consul at Amsterdam (Mr. 
W. A. Churchill) reports the notification of the withdrawal 
of the concession for the construction of a tramway from Amster- 
dam to Krommenie, from Zaandijk to Wijk-aan-Zee, and from 
Woomerveer to Purmurend, which had been granted to the 
North Holland Electric Tramway Co. on March 28, 1908. The 
Consul adds that in the event of these tramways being con- 
structed in the future it will be necessary to obtain a new con- 
cession. 


SOUTH AFRICA. —The local authorities of East London have 
decided to relay the track of their electric trams at a cost of 
£8,500. A municipal electric lighting scheme is proposed for the 
town of Potchefstroom, and the Council are now considering the 
question. The installation is estimated to cost £15,000. "The 
engineer to the Pretoria Municipality has reported to the Council 
on the new electric tramway system which it has been decided 
to put down at a cost of £160.050. It is probable that the 
orders for the whole plant will be placed in Great Britain. 


PERSONAL. 


Mr. John Oldham. manager of the River Plate Telegraph Co., 
has left the River Plate for London to hurry forward the con- 
struction of the direct cable between Buenos Aires and Ascencion 
Island. The cable is alreadv under way. The route for the land 
line between Ensenada and the Buenos Aires office has already 
been surveyed ; this line will be underground. He hopes to have 
the line opened to service within a year's time. 

Mr. Н. G. Such, representing the Union Electric. Co., Ltd., 
Park-street, Southwark, London, N.E., arrived in Melbourne, 
Australia, recently by the R. M. S. Ophir, to commence business 
on behalf of the firm. He has taken premises at 33, William- 
street. Mr. Norman Danvers Power, of 4, Yarralla-chambers, 
109, Pitt-street, Svdney, is the representative of the company 
in New South Wales. 


The Tunbridge Wells Town Council received a letter from the 
Board of Trade stating that thev had appointed Dr. Russell, 
the Principal of the E! ectrical Standardising Testing and Train- 
ing Institution, as Electric Inspector for the Borough, in the 
place of the late Mr. Hugh Erat Harrison. 


COMPANIES’ MEETINGS AND REPORTS. 


ALLGEMEINE ELECTRICITATSGESELLSCHAFT. 


This company has declared a dividend for the business year 
1908 of 13 per cent., as against 12 per cent. in the previous year- 
The net profits amount to £815,090, as against. £705,000 for 
the previous year. 


E — — 


SIEMENS HALSKE ELECTRICAL COMPANY. 


The directors of the Siemens Halske Electrical Co. will meet 
in Berlin on November 23 to consider the balance-sheet and to 
hx the amount of the dividend. It is considered likely, says the 
oS News, that the distribution will be increased from 
11% to 1200 


RIVER PLATE TELEPHONES. 


The following are the particulars of the new issue by the 
United River Plate Te ‘lephone Co. :—An issue of 30.000 Ordinary 
shares of £5 each is offered to holders of Ordinary shares on the 
register on September 17, in the proportion of one new share for 
every four held. The shares are payable £] 10s. on application, 
£1 10s. on or before December 13, and £2 on March 1, 1910. 
Payment in full may be made on acceptance or on either of the 
above-mentioned dates, interest at 2% per annum being paid on 
the amount prepaid. 


ee — — — 


BR ADNINCH ELECTRIC SUPPLY COMPANY. 


Dr. D. K. Muir presided at the first annual meeting of the 
Bradninch and District Electric Supply CO. The directors, 
in their report, stated that the total number of lamps now being 
served was 63; the customers, after a period of nine months’ 
working. ‘were 819; and current was also supplied to three 
motors during the day. The income for the nine months was 
£178 2s., and the sum of £34 6s. 114. had been set aside to 
form a depreciation fund. The report was unanimously adopted. 


LI 


COMPANIES REGISTERED. 


A. А. Ruprrecut & Co, I. p. — Registered October 15. 
Capital £1.000, in £1 shares. Objects: То carry on the business 
of mechanical, electrical, and. general engineers, etc. Private 
company. Registered office: Carlton House, Regent-street. S.W. 


Burrorp ELECTRIC LIGHT AND PowER Co., Lrp.—Registered 
November 9 by Jordan & Sons. Ltd.. 116-17. Chancery-lane, 
Ү.С Capital, £400, in £1 shares (15 Founders’), Objects: To 
carry on the business of electricians, mechanical engineers, 
manufacturers and workers of electricity, motive power and 
light, ete. Private company. The first directors (to number not 
less than two nor more than five) are: E. R. Nash and B. P. 
Gibbons. Qualification, £20. Remuneration, one guinea each 
per meeting attended. 


CARMARTHEN ELECTRIC SUPPLY (o., Ltp.— Registered October 
14. Capital £10,000, in £1 shares (5,000 5% Preference). Objects: 
To acquire from J. B. Saunders & Co. the benefit of the Car- 
marthen Electric Lighting Order granted to them under the 
Electric Lighting Acts, 1882 and 1888, for the supply of elec- 
trical energy in Carmarthen, and to carry on the business of 
electricians, mechanical engineers, suppliers of electricity, ete. 
Minimum cash subscription, 25% of the shares offered to the 
public. Registered office: Salisbury House, London-wall, E.C. 


ELECTRICITY GENERATING Co., Lrp.—Registered November 9 
by Beale & Co., 16, Great George-street, S.W. Capital, £1,000, 
in £1 shares. Objects: To carry on the business of generators 
of electrical energy. producers, accumulators, transmitters and 
distributors of electricity and gas, manufacturers of and dealers 
in dynamos, lamps, globes, insulators, ete. Private company. 
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Tne first direstors (to number not less than two nor more than 
five) are: F. Henwood and A. C. Paine. Remuneration, as fixed 
by the company. Registered office: 16, Great George-street, 
Westminster, S.W. 


Kinetic Co., Ltp.—Registered in October. Capital £5,009 
in LI shares. Objects: То take over the business of electrica' 
and general engineers, manufacturers of and de ders in electrice. 
water, and other engines and apparatus for blowing organs, air 
compressors and exhausters, etc., carried on by E. J. Jackson 
and J. H. Swanton at Lincoln, as the Kinetic Co. Private com- 
pany. Registered office: Rosemary-lane, Lincoln. 


CONTRACTS OPEN. 
HOME. 


"BrRMINGHAM.—Parochial Offices.—Tenders for maintenance 
of private telephone installation at Birmingham Workhouse, 
Dudley-road, for period of 12 months. November 20. 


Dusiry.—United Tramways Co., Ltd.—Tenders for supply 
of general stores for the year ending December 31, 1910. By 
November 29. 


EniNBURGH.—Corporation.—Electrical installation at McLeod 
police station. November 23. 


Ермохтох._Воага of Guardians. Cables and switchboard 
in connection with new infirmary. November 23. 

INvERNESS.— Corporation. —Tramway permanent 
November 24. 

. Lonpon.—Port of London Authority.—Supplies of carbons, 
for electric lights, electric (incandescent lamps), etc. November 
22. | | А 

LoN DON. — London County Council.—Tenders for covering 
with asbestos tape about 21 miles of lead covered high and 
low tension eables in manholes. November 30. 


SuNDERLAND.— Tramway foundations, tracks, ete. November 
25. 

WAKEFIELD.—Wakefield and District Railway.—General 
stores, comprising electric lamps, and fittings, insulating 
materials, overhead fittings, ete. November 25. 

Yonk.—North Eastern Railway.—Tenders for arc lamp 
carbons, electric lamps, wires and cables, electric lighting, 
etc. November 25. 


way. 


OVERSEAS. 


BELGIUM. — At the Town Hall of Waremme. For a concession 
to light the town with electricity. January 30, 1910. 


Новавт (Tasmania). Post master-General.— Telegraph and 
telephone material, ete. Part. as above. December 20. 


LiEGE.— Electrie lighting at Jupille. December 31. 
LvckNow.—Municipal Board.— Tenders invited for a con- 


cession for the supply of electric energy, coal or oil gas, for 


house and street lighting, and other domestic or manufacturing 
purposes. December 3l. 


MELBOovRNE.— Deputy  Postmaster-General.— Two sets of 
accumulators. By 3 p.m., November 23.—Postmaster-General. 
—To supply coin attachments (for coins of different values) for 
telephones. Spec. No. 184. 370 50 c.p. metallic filament lamps, 
with bayonet cap fittings, for 110 volts A. C.; 630 25 c.p. ditto ; 
160 16 c.p. Linolite carbon filament lamps, 110 volts A.C. ; 
1,000 16 c.p. T.H. screw socket carbon filament lamps, 110 volts 
A.C. ; and 100 32 c.p. metallic filament lamps, with bayonet 
cap fittings, 200 volts A.C. December 7. 


MELBOURNE. — Railway Commissioners. — One single-phase 
turbo-alternator, ete. December 17. 


Russia.—Kaluga Municipality. —Public and private electric 
lighting. November 24. 


SAMARKAND. —Municipality.—Electric tramways. 
1910. 


SOUTH Arrica.—Johannesburg Municipal Council.—For the 
supply of tramway poles, overhead material, electric cables and 
joint boxes. November 29.— Hard wood sleepers, vignole rails 
and fastenings. November 30. 


SypNEY.—Postmaster-General.—Switchboard apparatus for 
subscribers! premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 


TURKEY.—Broussa Municipality.—For a concession for the 
installation of electric light and power, and for the construction 
of an electric tramway. December 13. 


March 14, 


SOME CONTRACTS. 


[ The London County Council Highways Committee passed a 
resolution in favour of extensions of the underground telephone 
system between the various sections of the tramways depart- 
ment. Last year the County Council accepted the tender of 
W. T. Henleys Telegraph Works for the supply of low tension 
electric cables and telephone cables, and the Committee now 
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decided that the extra work should be carried out as an exten- 
sion of the existing contract. The estimated cost involved will 
amount to about £2,200. 


Messra. McGuire & Gatchell, Ltd., of Dublin, to whom has 
been entrusted the electrical installation of Kilkenny Asylum, 
have placed the order for the necessary storage battery of 120 
cells with the D.P. Battery Co., Ltd., of Bakewell. 


We note that the Mine; Power Co., Ltd, contract for switching 
equipment, lightning arrestors, cables and wiring for the Mata- 
bitchouan river generating station and for the Cobalt and 
Kerr lake sub-stations, has been awarded to the Canadian 
Westinghouse Co. The apparatus includes 44,009 volt auto- 
matic oil circuit-breakers and electrolytic lightning arrestors, 


Mr. Frederick Adams, managinz dire»tor of Me3sra. Pearson & 
Sons, England, met the directors of the Mexican Northern 
Power Co., Ltd., in Montreal rezently and signed а contract 
for the development of a large sit» in the northern part of 
Mexico on the Concho: river, to supply power and light to the 
mines in that territory. The contract involves an outlay of 
five million dollars. 


The storage battery and automatic reversible booster balancer 
set required in connection with the electrical equipment of 
the Northampton Polytechnic, Clerkenwell, are being supplied 
by the D. P. Battery Co., Ltd., Bakewell. 


The Canadian Light & Power Co. have closed contracts with the 
Eugene F. Phillips Co. and the Wire & Cable Co. for the copper 
requirements of their transmission line which will be erezted 
between St. Timothee and Montreal. 


The Western Canada Power Co., through their purchasing 
agents, the Montreal Engineering Co., award»d the contract 
for their complete requirements of water wheels and turbines 
to the Escher-Wyss Co., of Zurich, Switzerland. The Allis- 
Chalmers-Bullock Co., Ltd., will supply a 459 kw. generator 
to be installed in their temporary construction plant. 


The contract for 60 transformers in sizes of 169 K.V.À. and 
less for the Cobalt Power Co., Canada, has be2n awarded to the 
General Electric Manufacturing Co., of Sweden, through their 
representatives, Kilmer, Pullen & Burnham, Toronto. 


The undermentioned contracts have been awarded for the 
Verdun, Quebec, electric light plant: Electrically driven sewer 
pump, capacity 10.000 gallons per minute, Gouls Pump Co., 
of Montreal ; two 300 h.p. compound condensing steam engines, 
Belliss & Morcom, Ltd., Birmingham, England, Laurie & Lamb, 
Montreal agents; two 235 K. V. A., 3-phase engine type generators 
with direct connected exciters, also complete switch boards. 
Canadian Westinghouse Co., Ltd. Tenders are being called 
for boilers, condensers, crane, etc. 


The Hydro-Eleetrie Commission, Toronto, Ontario, awarded 
the contracts for electric cranes and hand crane3 to Royce & 
Co., Ancaster, England, and the Mussen Co., Ltd., Walkerville, 
respectively. 

Messrs. Hamilton Bros., of Glasgow, recently secured an order 
for 36 of their М.Н.” motor control panels for the Glasgow 
Corporation main drainage scheme, Outfall Works, Shieldhall, 
Glasgow. Each panel consists of slate 1} in. thick, having am- 
meter, ironclad switch, bell push, and “ W.H.” ironclad motor 
starter mounted thereon. The apparatus on several of the panels 
has to be damp. dust, and gas proof, and all the W.H.” starters 
are fitted with hinged covers, no asbestos being used in their 
construction. This installation of mofor panels is one of the 
largest in this country, and it is interesting to note that all the 
apparatus is of British manufacture throughout, being made at 
the firm's Edinburgh works. 


TENDERS ACCEPTED. 


CortcHESTER.— The Corporation accepted Crompton & Co.'s 
tender to supply the plant necessary for the proposed sub- 
station at Lexden, for £374. 


Lonpon.—The tender of Messrs. Johnson & Phillips, Ltd., 
Charlton, Kent., £230, for electric lighting of Buxton-street 
School, Whitechapel, has been accepted. 


SUNDERLAND.—The Town Council accepted the following 
tenders :—Crompton & Co., Ltd., London, and Mayer & Co.. 
Ltd., London, arc lamp carbons for the ensuing half-year ; the 
Indiarubber, Gutta-percha & Telegraph Works Co., Ltd. 
Silvertown, indiarubber gloves ; Morris & Sons, Manchester, fire 
hose ; J. W. White, Sunderland, dismantling iron cooling tower 
uptakes in Dunning-street ; Warren, Beattie & Co., Middles- 
brough, automatic regulator for turbo-generator. 


CATALOGUES AND LISTS. 


We have received from the Edison and Swan United Electric 
Light Co., Ltd., a copy of their latest catalogue section dealing 
with electric light accessories. While a number of the goods 
listed have been improved in various details, and in many 
instances prices reduced, there are at the same time a very 
great number of additions. , Reference may be made to a new 
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type of counterweight with specially heavy brass parts, together 
with several different types of combined well sockets and plugs. 
The well-known Phlatta switch is also listed in several orna- 
mental designs, and there are a number of strikingly handsome 
patterns of fancy switch plates included. Worthy of particular 
notice is a new push pattern pear switch, with key holder move- 
ment, together with other designs. The heavier type of quick 
make and break knife switches, double pole house service or 
motor switches, and special ironclad switches are also included, 
together with battery regulators, etc. A variety of designs of 
Ediswan switchboards are given, and there are also several 
pages dealing with small accessories, such as jointing materials, 
insulators and iron work, wiring cleats, casings, cable sockets 
and connectors, and fusible wires. 


POSTAL TELEGRAPHS AND TELEPHONES. 


The Postmaster-General reports that durmg the year 
1908-9, 84,825,000 telegrams were transmitted, a decrease 
of 1:3%. The total number of telegraph offices is now 13,490. 
The number of foreign telegrams, inward and: outward, 
was upwards of 9,421,000, an increase of more than 274,000. 
` Twenty-eight licences, covering 48 installations, were 
granted for experimental wireless stations. Тһе trunk 
telephone exchanges open numbered 598, an increase of 
47; during the year 141 trunk circuits were opened, making 
a total of 2,526. The capital expenditure on the trunk 
Telephone system was increased by £736,138 to £4,682,796. 
the total number of conversations over trunk lines was 
23,502,024, an increase of 6:8695. The gross revenue 
from inland calls was £573,883, an increase of 7:25 %, 
and the average receipts per conversation were 5:864. 
Continental calls brought in a revenue of £22,125, an 
increase of £938. The telegraph revenue of the vear was 
£3,099,724, a decrease of £1,216, and the expenditure, 
including interest on purchase capital was £4,218,659, 
an increase of £44,776. The telephone revenue was 
£1,522,442, an increase of £139,262, and the expenditure 
was £1,567,570, an increase of £133,219, leaving a net 
deficit of £45,128. There are now 25 commercial, 11 private, 
and 164 experimental wireless stations in the United 
Kingdom. Тһе underground telegraph line between 
Glasgow and Edinburgh is practically complete; the line 
running south from Newcastle has reached Stockton-on- 
Tees; that to the west, Penzance; and the extensions 
from Birmingham and Bristol have reached Worcester 
and Berkeley. It is intended to provide underground 
connections with the landing places of the principal sub- 
marine cables to the Continent. | 

The total number of British merchant ships now equipped 
with wireless apparatus is over 100, most of them being 
Atlantic liners. The International Radio-Telegraphic 
Convention has worked smoothly, and its effect has been 
distinctly advantageous to the Marconi Co., which has 
co-operated loyally with the Government in carrying out 
the provisions of the convention. The number of outward 
radio-telegrams dealt with during the year was 1817, 
and inward 22,732. 

During the year 102 P.O. telephone exchanges were 
opened in the provinces, and 55 public call offices con- 
nected with the trunk system. Numerous additions have 
been made to the rural call offices, which are served by 
adapting existing telegraph wires for local telephone 
working. The total number of subscribers to the P.O. 
provincial telephone exchanges at the end of March, ex- 
cluding Glasgow and Brighton, was 12,618, as compared 
with 11,579. The number of subscribers in Glasgow was 
8,525, and the number of stations 15,595; at Brighton 
the numbers were 1,2211 and 1,721. At Glasgow a new 
P.O. central exchange of the latest tvpe is being con- 
structed at a cost of £100,000, to accommodate 10,000 
lines; when this is opened, the present exchange pur- 
chased from the Corporation will be closed, as it is worked 
on the call-wire system, and cannot meet the increasing 
requirements of the service with efficiency or economy. 
The Hull municipal telephone system has 2,445 telephones 
(1,850 lines) connected, and that at Portsmouth 2,566 
telephones (1,987 lines). 

The rental of private wires provided by the Post Office 
amounted to £195,243. The London P.O. telephone service 
comprised 55,125 telephones and 682 call offices, with 
2.417 miles of underground pipes, and 447,797 miles of 
wires ; 124,571 miles of wire were rented by the National 
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Telephone Co. Rovalties for telephone licences amounted 
to £293,828 from the National Telephone Co. and to 
£9.618 from other sources. The mileage of wire in the 
Post Office system now amounts to 304,562 for telegraphs, 
548,694 for telephones, and 193,656 for private lines— 
total 1,046,912 miles—of which 412,434 miles are aerial, 
623,930 underground, and 10,548 submarine. 


ELECTRICAL OPPORTUNITIES IN TURKEY. 


In the course of a long article on“ Prospects in Turkey," a 
correspondent of our contemporary The Financier, writing from 
Constantinople, says :—" It is in electrical enterprise that the 
greatest development will be scen in this Rip van Winkle of a 
city. Considering that in the olden days, when it was called 
Byzantium, and when it represented all that was wonderful in 
civilisation's last word, it is extraordinary enovgh that it has 
slipped so far backwards; but its renascence is still more 
marvellous. Imagine a city—so far as population is concerned — 
like Manchester and Liverpool combined. Imagine it with a 
paving that calls forth curses from the man used to decent 
asphalt and flagstones and square setts; with no drainage 
system worth mentioning ; with trams like prchistoric bathing 
machines, pulled by South African remounts and a boy walking 
in front blowing а horn; imagine a city of this size positively 
virgin so far as electricity goes; imagine this moribund city 
waking up and crying out for all the refinements of the other 
capitals of Europe. Remember to what uses you and I put 
electricity every day, and then, knowing that the money is there, 
and that the people are willing to spend it, you will begin to get 
an idea of the trade to be done. There is nothing—except carpets 
and Turkish Delight—that we cannot give the Turk ; there is 
nothing that he will not buy at a fair price ; there is nothing he 
does not want except missionaries and spirits. 

"'The new Constitution is making good; its officials are 
approachable, and it is for the English manufacturer to strike 
whilst the iron is hot." 


LIGHTNING CONDUCTORS. 


Apropos of the question on “ Lightning Conductors,” 
discussed in our correspondence column, Mr. W. Dalby, 
Hillside, Sparkhill, Birmingham, writes: “ Your corre- 
spondent ‘A. W. P. could not do better than see the 
books and papers by A. Hands, F. R. M. S., W. H. White- 
house, M. I. E. E., and Sir Oliver Lodge; then get in touch 
with one of those gentlemen and he will acquire a. good 
understanding." | | 
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DIARY: 
Fripay, NovEMBER 19. | 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—At Sunderland, general meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Students’ 
Section).—At 8 p.m, at Glasgow Technical College, “ The 
Localization of Breaks in Submarine Cables,” by W. H. Young, 
B.Sc. 

INSTITUTION OF MECHANICAL ENGINEERS. - At 8 p.m., at 
the Institution House, London, paper by H. A. Humphrey. 

SATURDAY, NOVEMBER 20. 

JUNIOR INSTITUTION OF ENGINEERS. —At 3 p.m. visit to 
foundation work of the new County Hall of the London County 
Council, Belved^re-road, Lambeth, S.E. 

MONDAY, NOVEMBER 22. 

MrNicIPAL AND County CLuB.—At Whitehall-court, London, 
S.W., house dinner, Col. Hughes, C.M.G., ex-Lord Mayor of 
Sheffield, guest of the evening. Lord Alverstone, G. C. M. G., 
P. C., will preside. 

TUESDAY, NOVEMBER 23. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Students' 
Section). At 7.30 p.m., Municipal School of Technology. The 
Testing of Electrical Machinery," by R. F. Blackmore and 
V. W. Newman. 

WEDNESDAY, NOVEMBER 24. | 

Rovar Society ОЕ Arts (London).—At 8 p.m., at John- 
street, London, W.C., " Photo-Te!egraphy," by T. Thorne 
Baker, F. R. G. S. : 

THURSDAY, NOVEMBER 25. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—At 8 p.m., 
at Great George-street, Westminster, S.W., The Present 
Aspects of Electric Lighting," by H. W. Handcock and A. H. 
Dykes, members. 

FRIDAY, NOVEMBER 26. 

NORTHAMPTON INSTITUTE ENGINEERING SocieTY.— At North- 
ampton Institute,. London, “ Single-phase Electrice Traction,” 
by T. A. Collett, Dr. €. V. Drysdale, M. I. E. E., in the chair. 

PHYSICAL SOCIETY oF Lonpon.—At 5 p.m., at the Imperial 
College of Science, South Kensington, The Effective Resistance 
and Inductance of a Helrial Coil,” by J. W. Nicholson, M.A., 
D. Sc. | 
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PATENTS. 
Electrical Relay. 


5145.--1909. M. S. Conner, Hale, Cheshire. This is an improved 


electrical relay of the 2-pole type, whereby compactness, 
facility in construction, and adjustment are obtained. Fig. 1 
is a plan, Fig. 2 is an end elevation, and Fig. 3 is a side 
elevation of the relay. The yoke A A! of the relay con- 
necting the two cores B is formed with a rectangular exten- 
sion, going for a short distance alongside of, and parallel 
with, one of the cores, as shown at Al. An L-shaped metal 
piece of frame C Cl, having holes in one limb for the pur- 
pose, is slipped over the ends of the cores B, and the other 
limb C! overlaps the extended piece A! of the yoke AAI, 
and is secured to it. The limb € is bent up at the end, 
and arranged to form journals D to receive the pivots E 
of the armature F, and at the sides of the limb lugs G are 
bent up, which receive stop serews H, one on each side of 


the armature F, for adjusting its plav in either direction. 
The armature F is placed near the cores, and its ends are 
curved to conform to the protruding poles, as shown clearly 
in Fig. 2. They partially embrace these, this disposition 
permitting the acting surfaces to be of good area, so as to 
keep the reluctance of the magnetic circuit low. The arma- 
ture ts linked by the piece I to a suitable retractile spring J, 
which may also serve for a contact spring if suitably insu- 
lated, the spring being supported together with any other 
springs or contacts which may be required, by the limb 
Cl of the L-shaped piece C C1, which is fixed to the yoke 
extension Al. Windings to suit the requirements of the 
relay circuit are arranged on the cores in the usual manner, 


Electric Traction Systems. 


1078.—1909. E. M. Musro and Tue RAILLESS ELECTRICTION 


Co., Lrp., London. This is an improvement in electric 
traction systems, in which the vehicles are supplied with 
current from two overhead conductors. One of the con- 
ductors has a guard, which co-operates with another guard 
attached to one of the current collecting members on the 
trolley head, so as to prevent that member from making 
connection with the conductor. 


Telephones. 


1548.—1909. INTERNATIONAL TELEPHRONOMETER Co., New 


York, U.S.A. The invention provides an arrangement 
whereby the length of time occupied in transmitting mese 
sages by a subscribers’ telephone. A meter associated with 
the subscribers! telephone circuit is operated in conjunction 
with an apparatus at the central office, whereby records are 
indicated upon the subscribers’ meter. 


Arc Lamps. 


17448.—1909. T. L. CARBONE, Charlottenburg. The walls of 


the globe at that portion which has to remain clear are 
approximately at right angles to the rays of light, whilst 
at the portions where the products of combustion are to 
settle they are at an inclined angle to the direction of the 
rays. The walls of the globe thus being alternately inclined 
outwards and inwards, several superimposed chambers are 
produced, and the heat produces in the central chamber 
the highest temperature, whilst the upper and lower cham- 
bers are comparatively cool. In this way the gases are 
forced upwards, but the walls of the central chamber are 
prevented from burning owing to their being conical. This 
arrangement results in the gases which rise settling in the 
upper chamber, whilst the descending gases settle їп the 
lower chamber. No residue forms in the central chamber 
owing to its high temperature. 
Electric Ironclad Switches. 


1675.—1900. T. BriRCcHaALL, Manchester. This is an improve- 


ment in ironclad switches of the double pole type, in which 
a fixed casing, carrving contacts, fit in a telsecopic manner 
over one another. The invention comprises the provision 
of means for causing a rapid movement of the cover for 
making and breaking the electric circuit to prevent arcing 


Flame Are Electric Lamps. 


18328.—1909. SIEMENS SCHUCKERTWERKE, G. m. b. II., Berlin. 


This is a flame arc electric lamp of the kind having three 
carbons downwardly inclined to each other, two of which 
are of the same pole, and support each other at the burning 
end. These two carbons contain large proportions of added 
vaporisable material, in order to make a flaming arc. The 
third carbon is almost entirely devoid of vaporisable matter. 
By this choice of carbons a steady arc is obtained, which 
performs oscillations between the two carbons of the double 
electrode very easily and steadily. 


Electricity Rectiflers. 


21366.—1908. T. J. Murpny, Rochester, U.S.A. This rectifier. 


which is used for alternating or fluctuating current, com- 
prises a pair of electrodes: a source of current of high 
amperage connected to the electrodes, a synchronizer, a 
source of current of high voltage, means for causing the 
current to pass across the electrodes, and means for con- 
trolling the synchronizer hy the current of high amperage 
passing through the electrodes. 


Dual Ignition for Internal Combustion Engines. 
—1909. J. D. BELL, Coventry. In the electrical ignition of 
internal combustion engines, such as are fired by magnetos, 
the object is to provide a simple method of combining with 
the magneto a battery system to facilitate starting and 
provide slow running. Fig. 1 is a diagrammatic view, 
showing the parts required, some of the parts being in 
section. Fig. 2 is a transverse section on the line 2-2 of 
Fig. 1, and Fig. 3 is an end view of the secondary switch. 
To the magneto magnets is attached an insulating block A 
by the bolt B, which serves as an abutment for the outer 
member C of a Bowden wire. This outer member is heavily 
insulated, whilst the inner member D is a conductor, and is 
adapted to be moved axially, so as to project through the 
insulating block and make contact with some part on the 
magneto, such as the blade, which is in connection with 
the distributor arm. Theother end of the Bowden mechanism 
takes the form of a switch button F, or the wire may be 
duplicated so that a button may be arranged at both places. 
To the Bowden wire D is attached a high tension lead G 
from the high tension terminal of an induction coil H, 
which operates in conjunction with à battery J. Thus, 
assuming the battery circuit to be complete, when the 
Bowden wire D is operated, the secondary system from the 
induction coil H is put into electrical connection with the 
magneto distributor arm, ignition taking place in the 
proper cylinder in the well-known manner. Directly the 
engine starts, the distributor arm rotates, supplying the 
current to the successive cylinders. Thus starting on the 
switch and slow running are easily obtained without the 
need of a complete battery system. The switch button F 
takes the form of a plunger, sliding in an insulating block h, 


and it may at the same time form a primary switch in the 
battery circuit. For this purpose the insulated block may 
carry two contact segments (L and M) in the electrical 
circuit, which are adapted to be short circuited by a con- 
ducting connection N carried by the switch. Thus when 
the switch is pressed to connect the Bowden wire, the 
primary circuit is completed. It is preferred to incorporate 
in the primary circuit an auto-trembler O, which has the 
effect of slightly retarding the time of firing in the cylinders. 
For instance, the primary circuit may be wired up as 
follows: The negative terminal of the battery may be 
connected to earth, whilst the other is connected to one 
switch segment L, the other switch segment M is connected 
to one terminal of the auto-trembler O, the second terminal 
of the latter being connected to the coil H. The second 
terminal of the coil is earthed by the lead P. The altera- 
tions to the magneto itself are as follows : The conductor R, 
which usually couples the magneto secondary terminal S 

the distributor arm, is turned upside down, as shown, and 
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connected to the spring blade E. The magneto secondary 
terminal S is connected by a lead T to a contact stud U 
on the block A. The blade E normally rests against this, 
putting the magneto armature into communication with 
the distributor arm by means of the parts 5, T, T, U, E, 
and R. Thus the magneto high tension circuit is normally 
completed. But when the Bowden wire is operated by 
pressing the button F. not only is the primary battery 
circuit completed by the connection N, but the blade E 
is moved out of contact with the stud U, breaking the 
magneto secondary circuit. The battery secondary circuit 
is, however, completed owing to the wire D making contact 
with the blade E. The actual magneto illustrated is of the 
Bosch type, but by slight modification the invention may 
be applied to any magneto. Further, a contact maker, 
forming part of the battery primary circuit, may be attached 
to the magneto shaft, or other convenient part, enabling 
the battery system to be used permanently, and enabling a 
separate high tension distributor for the system to be dis- 
pensed with. In this ease, the blade E would be held in 
the required position by any means, which may or may 
not be actuated bv means of the Bowden wire. ‘This would, 
of course, be retained so as to enable either the battery or 
the magneto to be used as desired. 


Automatic Switch for Electric Batteries. 

In 
the well-known type of automatic switch for electric 
batteries having a high resistance coil between the dynamo 
and the battery, which is automatically short circuited by 
a low resistance coil when, and as long as, the conditions 
are suitable for charging, as usual we place a rod of soft 
iron through the hollow centre and pivot it, the hollow 
centre of the coil being of sufficient diameter to allow the 
soft iron bar sufficient movement. The soft iron bar being 
magnetised by the current passing through the coils, changes 
its polarity according to the direction of the current. The 
improvement is the provision in combination with an 
instrument of this type of a permanent magnet placed 
external to the bobbin so that it acts on the soft iron bar, 
and the latter is thus caused to move in one or the other 
direction according to its polarity and, therefore, according 
to the direction of the current in the coils. Fig. 1 is a front 
elevation of the instrument ; Fig. 2 is a vertical transverse 
section taken in the line 1-1 of Fig. 1; Fig. 3 is a plan, 
but with the coils and case omitted. Fig. 4 is a rear eleva- 
tion of parts, with the case omitted. Fig. 5 is a diagram 
of the connections. Fig. 6 is a sectional side elevation of 
parts illustrating a slight modification, and Fig. 7 is a 
similar view illustrating a further slight modification. In 


Figs. 1 to 5 a is а base plate of insulating material on which 
the various parts are mounted. 


This base is carried by 


—— 


the case b, attached to the switchboard by the lugsb1; с 


is a bobbin fastened to the base*plate by screws and distant 


pieces. This has two windings, c3, c, the one c3, being 
of fine wire and of such resistance as to stand safely the 
whole voltage of the dynamo, and the other c+ of large 
wire or strip of sufficient cross section to carry the maximum 
charging current. d is a bar of soft iron passing through 
the hollow centre of the bottom е, and pivotted at dl and 
carrying at the end of an arm d? a dipper e. fis a counter- 
balance weight fixed upon the bar d, and f! is a «mall weight 
for fine adjustment whieh serews upon a stud f? fixed to 
the weight f. g, gl are two mercury cups, g being cast in 
one with a terminal 5, and g! cast in one with a connecting 
block Al. i is a permanent magnet clamped on to the base 
plate a by the plate il, and screws and nuts 2 a plate of 
vulcanised fibre or the like i“ being interposed between 
the parts. The windings c?, с# are arranged in the main 
circuit c*, and are joined up as shown in the diagram 
Fig. 5, the fine winding с? between the terminal 5 and the 
block Al, and the large winding c! between the block al 
and à second terminal „. When the magnet is in position, 
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the whole moving system d, d? and e is approximately 
counterbalanced about the centre d! by the counterweight 
f, and finally adjusted by the additional weight f! so as 
to swing free, and so that the dipper e is out of contact 
with the mercury in the cups g, 91. The coil c3 is so con- 
nected that when the dynamo j is stronger than the battery 
it magnetizes the iron bar d so that it will be attracted 
by the magnet i and vice versa. The coil c4 is so connected 
that when a current passes froin the dynamo j through 
the cells Ё in the charging direction, it magnetizes the bar 
d so that there is attraction between d and 7, and vice 
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versa. The instrument then works in the well-known way. 
When the E. M. F. of the dynamo ) is less than that of the 
battery /: the dipper e rises. When the E. M. F. of the dynamo 
j exceeds that of the battery k by a small amount, the 
dipper e falls, short circuits the cups 7, g! and the coil c?. 
and the charging current passes through the cups, the 
dipper e and the winding с, and keeps the dipper down. 
Should the current reverse, the dipper e is raised and the 
short circuit on the coil c? is broken again. Fig. 6 shows a 
slight modification, from which it will be understood the 
exact place of pivoting the bar d is not material; in this 
case it is pivoted at the other side of the bobbin c, and in 
this case it is necessary to alter the position of the permanent 
magnet i so as to bring the two poles, one above and the 
other below the bar as shown. Alternatively, the directions 
of the currents may be reversed through the coils, and the 
magnet placed above instead of below the bar d, thus closing 
the circuit by repulsion and opening it by attraction. 
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COMPANIES' STOCK AND SHARE LIST. | Amount 
Name. paid, Last price 
£ 
Urban Electric Supply Co., Ordinary ................ 5.. 4-5 
—— 5p.c. Cumulative Preference, 50,001-100,000..... 5 .. 13-1} 
— 4$ p.c. First Mort. Debenture Stock, Red. ....... 100 .. 744-783 
Westminster, Ordinary ........................ EGG 0D s 8i- 8i 
—— 4j p.c. Cum. Pref, 110,101-191,379 ............. 5 45-5} 
Commercial and Industrial. — 
Electric Tramways. — 
Amount 
Name. paid. Last prices. : Amount 
£ £ Name. DA: “э price. 
oc CL Eni The D Anglo-Argentine 5 p.c. Cum. lat Pref, 1-640,000 .... 5... 44-4 
41 p.c. Mortgage "Debentures PPP 100 103-106 Debenture Stock. Re l d rc cr wk Re Bae dat eee wee 100 .. 901-92 
British Thomson-Houston Co., 41 p.c. 1st Mort. Deb. Bath Elec. Trams., Ld. ‚1 ref. Ord. Shares, 75,001-150,606 1 .. i-t 

Storie RE cnc eu bernie ашкере OESIE ae 100 .. 89-94 — 5 p.c. Cum. Pref. Shares, 1-78, 0% . 1 at 
British Westinghouse Elec. and Manuf. 10 p.c. Pref. Bir'ham & Midland Trams., 4} p.c. lst Db. Stk., Red. .. 100 .. 87-90 

1-200,000 and 575,001-475,000................. 3 14 British Columbia Electric Railway Co., Ord. Def....... 100 .. 147-152 

4 p.c. Mortgage Debenture Stock ........ eee 100 .. 45-52 Ord. I ref. lee c). t VEN a eod qoas e e eine! wee: race NUR S MO 100 .. 122-126 
Callender's Cable, Debenture s 100 .. 105-107 —— 5 p.c. Cum. Perpetual Pref. Stock.. . . . . 4 100 .. 108-111 

PJ ¼ dnce уккан Pu DEIN 5 103-107 — 4} p.c. lst Mt. Debs., Nos. 1-6, 250, of £40 each... 40 102-104 

jjCCCC (v Б... 61-51 — 44 p.c. Vancouver Power Deb. ................. 100 .. 102-105 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1.. F British Electric Traction, Ord., 1. 30, 000 & 60,00 1-90, 000 10 {-1 
Dick, Kerr, and Co., Ordinary, 1,260,000 ............ Es 111 6 p.c. Cm. Pf., 30,001-60,000 .................. 10 24-23 

6 p.c. Cum. Pref., 1-305, % 0 8 l.. 1-1 — 6p.c. Perpetual Debenture Stock .............. 100 .. 83-86 

4}р.е. Debenture Stock h.... ve whee 100 .. 100-103 44 p.c. 2nd Deb. 5!оск........................ 100 xd 
Edison and Swan United, A Shares, 1-99,261 ...... 3... 4242 Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. Ist Mort. 
A Shares, 01-017, 139. 5 1-1} Deb: Stock, Red. 4. eium RE ER оак ³ 100 .. 97.99 
4 p.c. Deb. Stock, Red. 100 .. 68-73 Calcutta Tramwavs, Ord., No. 1 137,610 ............ 5 44-5 
5 p.c. 2nd Debentur es 100 .. 82-85 b p.c. Cum. Pref., Nos. 1-30,000 ................ 5^: 41-5 
Electric Construction, Nos. 1 to 112,100 ............. 2 85 1.1 34 p.c. 166 Deb. Stock, Red- si s we is онен ver 109 ая Ir 
| 7 p.c. Cumulative Рге!......................... ФУ, 1i-11 Cape Electric Tramways, Nos. 1-491,222..,.......... 1 .. 318-7, 16 

4 p.c. Регр: let Mort. Deb. corse eee ste exer 100 .. 6267 City of Birmingham Tramways, 5 p.c. Cum, Pref. ..... 5. 44-51 
Ferranti, Limited, 5 p.c. Ist Mort. Deb. Stock, Red. ... 100 .. 684-744 7% моткаде Перса ООО 8 TOU sue 96100 
General Electric Company (1900) 5 p.c. Cum. Pref. .... 10 8-84 City of Buenos Ayres Trams. Co. (1904), 1-248,000..... 5.. 51-5j xd 

4 p.c. Ist Mort. Deb. Stock .................... 100 .. 83-87 Apr. „ 5 
W. T. Henley's Telegraph Works, Ordinary........... 5.. 124-131 Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10. 123-13} 
—— 4} p.c. Preference ............................ 5 .. 54-54 London United Trys (1901) 5 p c. Cum. Pref. ........ 10 .. 21-24 

44 p.c. Debentures ........................... 100 .. 106-108 —— 4 p.c. Ist Mt. Db. Stock, Red.... .. . . . 100 .. 67-10 
National Electric Conatruction Co., 1-170,000 ........ P - Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 . 1... 1/32 3/32 
Telegraph Construction and Maintenance ............ 12. 344-36 5 p.c. Cum. Pref., 500,001-1,000,000............. l1.. 3 hta 

4 p.c. Bonds ...... 23 wale eee 100 . 101-103 4$ p.c. Deb. Stock, Red . f ri i 100 ss. uo e 

Perth Elec. Tramways (W. A.), 5 p.c. 1 Mort. Deb. Stk... 100 .. 100-1031 
Provincial Tramways Co., Ordinary, 1-24,912 ........ 10 .. 4-4} 
6 p.c. Cum. Pref., 1-10,000 ........... beate ree 10 .. 94-104 
San Paulo Tramway, Light, and Power Co $100 .. 151.154 
5 p.c. 1st Mort Deb, Red. (1929) 1-12,000 ...... $500 .. 102 104 
South Metropolitan Electric Tramways and Lighting Co. 
6 p.c. Cum. Pref., 19,571-169,570, Prov. Certs. .... . 11 
1 p.c. Deb. Stock, Red. (19400) -⸗½ 100 .. 69-73 
Yorkshire ph R. DEC Tram. Co., Ord., 70,001-110,000 5 .. He 
6 p.c. Cum. Pref., 1-46, 26[1ũi·ummn e 5 19-2} 
Electric Lighting and Supply.— —— 4} p.c. lst Deb. Stock, Redl. 100 .. 81-85 
оши —" 
Name. paid. ast price. 
£ £ Electric Railways.— 
Bournemouth and Poole, Ordinary .................. 10 .. 91-10 
Brompton and Kensington, Ordinary ............... 5s 64-74 

T тус. ee AR y PES eue, ТӨ: 3 63-74 

Canadian General Electric Co., Common Shares .......$100 .. 114-119 _ Amount 

p.c. Cum. Pref. Stock............ 8 $100 .. 95 100 Name. paie. Таз price. 
Gir PElectric Supply, 4 p.c. Guar. Deb. Stock ...... 100 .. 7-100 
Charing Cross, West End, & Oity Electrie Supply, Ord., Central London, Ordinary ‚—ͤ— 2 а... - 100 .. 60-62 

Ä oe ына ĩͤ ß mr dA а асо 5... 34-4 „„. P ео ere 100 .. 85-87 
—— 4} p.c. Cum.. Pref., 1-80, 0 ũn ................... 5 44-44 deferrßꝶg e ee ee eens 100 43-45 
—— 4 p.c. Debenture Stock, Red.................. e. 100 .. 95-101 ——4 p.c. Deb. Stock (Prov. Script Certa., fully paid) . 100 .. 101-103 
— — City Undertaking," 44 p.c. Cum. Pref., 1-80,000. 5 33-4} City and South London, Consolidated Ordinary pa pagan 100 .. 30-31 
City of London, Ordinary ......................... „ 10.. 10 10} —— 4 p.c. Debenture Stock 100 .. 100-102 
—— 6 p.c. Cumulative Рге!........................ . 10.. 111-121 —— 5 p.c. Pref. Stock '91.......................... 100 . 108-110 
—— 6 p.c. Debenture Stock ....................... 100 .. 121-124 — „ „ „ „86. 100 . 104-107 
—— 4j p.c. 2nd Deb. Stk, Red 100 .. 100-103 — MET „ '01.......................... 100 .. 100-103 
County of Durham Electrical Power Distribution Co., 1 0З.......................... 100 .. 96-100 

Ordinary, 1-50,000 ................ .......... 5 14-2 Underground Electric Railways of London, 5 p.c. 

—— b p.c. Preference, 1-60,000 .................... 5.. 23-31 Prior Ln. ... 8 — . 100-101 xd 
County of London Elec. Supply, Ordinary ........... 10 71-81 

—— ô p.c. Cum. Pref. e hdc bee ER REX 10 109-11 

——— 4} p.c. Debentures Prov. Certa. Al pd., Rd. .... 100 .. 105-1 

—— 4] p.c. 2nd Debentures, Red .................. 100 .. 98-101 

Edmundson’ s Electricity Corporation, Ord., 1-80,000 . 5. 5/10 Telegraphs and Telephones. — 

„ 6 pc Cum: ee 5 1-1 

4t p.c. Firat Mort. Deb. ....................... 100 .. 57-60 
Electric Supply Co. of Victoria, 6 p.c. 1st Mt. Deb. Amount 

Stock, f acai et Sas ĩðVĩ aw ine oo EET 100 .. 91-94 Name. paid. Last price 
Kalgoorlie Electric Power and Lighting, 6 p.c. Non. £ £ 

Cum. Pref., 1-150,000.......................... 1.. W114 Amazon Telegraph Co., 1-25. 0 0 .................... 10 3.31 
Kensington and Knightsbridge Elec. Lt., Ord., 1-21,000. 5 7-73 5 p.c. Debs., Red., within 1- 1,609 Red .......... 100 .. 99-102 
Kensington and Knightsbridge and Notting Hill, 4 p.c. American Telephone and Telegraph Collat. Trust 4 p.c. 

Debenture Stock, Red ........................ 100 .. 95.98 Bonds, 1-28,000 and 53,001-78,000 ............ $1,000 .. 26-93 
London Electric Ordinary ................... seeren xs 14-2 Anglo-American Telegraph Co., Ordinary ............ 100 .. 61-63 
— pi. 0; ttf T B us 415 6 p.c. Preferred Ordinary ..................... 100 . 1014-102? 

4 p.c. lat Mortgage Debenture Stock, Red. ...... 100 .. 93-9 —— Deferred Огаїпагу............................ 100 ..  22$-22į 
Madras Electric Supply Corporation 5 p.c. Construction " Commercial Cable Co., Ster. 500 vr. 4 p.c. Db. Stk., Red. 100 878-892 

Deb. Stock, Red. (Prov. Certs.), all paid.......... 100 .. 734.774 Direct Spanish Telegraph Co. Ordinary ............. 5 3-34 
Metropolitan Ordinary, 100,001-300,000.......... 8 aie Б... 31.4] 10 p.c. Cum. Preference... 5 S- 
—— 44 p.c. First Mortgage Debenture Stock ......... 100 .. 1060-109 At p.c. Debs., 160 50 100-102 
— 4} uc. um Pret. 2 гесе анаи a rne 5 us 44-5 Direct United States Cable Со....................... 2 13-13} 

34 p.c. Mortgage Debenture, Red. .............. 100 .. 834-86; Direct West India Cable Co., 41 p.c. Debs., reg. within 
Mexican Electric Light Co., 6 p.c. 1st Mort. Gold Bds. 11.200; Réd Goes TZ... ĩð— ЕН ews 100 .. 100-109 

1-935, C 1-1,000 ($100) D 1-3,050 ($500) M 1-4,400 Eastern and South African, 4 p.c. Mort. Debs., within m 

(S1 O00) oes deu cet c ß Vie C Mae a — 80 }-823% rr ⁰ dz 99-101 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. Red — 98-100 — 4 P. c. Reg, Mort. Debs. (Mauritius Subsidy) js 
Newcastle-upon-Tyne Electric. Supply, Ord., 1-50,000 ß Lux ak uq Nara УЗ — — 

and 57,010 to 137,500 ,....................... 5 .. nni Eastern Extension, Australasia and China, 1-300,000 .. 10 .. 111-121 

do. 50,001 to 57,0000 ) 5 .. 4-4 4 p.c. Mort. Deb. Stock, Per 100 .. 102-104 
——— do., 5 p.c. Pref., 1-137,500 Non. Cum. .......... 5.. 41-51 Eastern Telegraph Co., Ordinary Stock .............. 100 .. 1263-1264 
Notting Hill Electric Lighting ...................... 10 .. 121-131 à P. e. Preference Stoe k 100 ,. 832-853 
Oxford Electric, Ordinary, 1-96 and 40-14, 31000 5 6-64 4 p.c. Mortgage Debenture Stock ............... 100 .. 102-104 

4 p.c. Debenturé Stock ....................... 100 95-98 Great Northern Telegraph Co. (of Copenhagen) 10 .. 283-29} 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 1. 14-114 Marconi's Wireless Telegraph Co., Nos. 1-394, 19000 dh eset 11 

6 p.c. Non-Cum. Pref., 1- 100, DUO ocior Ide ren 1. 11 National Telephone, Preferred l 100 .. 107-108} 
—— 5 p.c. Debenture Stock, Red. 100 . 103-106 Deferred Stock аен rSh dea Rx KORR А 100 . 120.122 
Rosario Electric Co., 6 p.c. Cum. Pref., 1-20,000 ...... 5 .. 510-518 — 6 p.c. Cum. First Preee einn. 10. 101-11 
—— 6 p.c. Cum. 2nd Pref, 11800 %%o0hͤn 5 61-67 ——- 6 p.c. Cum. Second Preꝶ . eee 10 .. 101-107 
Royal Electrical Company of Montreal, 44 p.c. First ——— b p.c. Non. Cum. Third Pref. .................. 5.. 5151 

Shares Mortgage Debentureee s 100 .. 102-104 — 3$ p.c. Deb. Stock, Red... 2. cece cee eee eee 100 .. 98-100 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. Ist Mt. Bde. 105j- 10749 4 p.c. Deb. Stock, Ңей......................... 100 .. 100-102 
Smithfield Markets Electric Supply, Ord., 1-12. 000 5 hah Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 .. 100-102 
South London, Ordinary . 4 .. 24-: West Coast of America, 1-30,000 and 53, 001- 53, 008 ... 21 14-1 
South Metropolitan Electric Light and Power Ord. 1 .. 5/16-9/16 4 p.c. Debs., 1-1,500, guar. by Western Telegraph 100 .. 100.102 

рсе Со Préf: ; ао veu SEE EX AI US 5 1 . . 11/161 3/16 West India and Panama Telegraph Co., Ordinary ..... 10 li 
—— 41 p.c. Ist Mort. Deibhhůhõhõhhh eee ec eee 100 .. 100-103 ——— 6 p.c. Cum. lst Рге!егепсе.................... . 10.. 84-9: 
8t. James's and Pall Mall, Ordinary, 101-20,080 and — 6 p.c. Cum. 2nd Preference .................... 10 .. 81-91 

40,081 to 60, 1 ooo Калеб Ле dae at a aes : 5.. 81-9 —— b p.c. Debs., Red., 1-800 .. .......... ecco. 100 .. 102-104 
—— 7 p.c. Pref. Non. Сит............. кые к б а. 7-74 Western Telegraph Co., 1-207,930 . „ . . 10.. 184-14 
—— 8} p.c. Deb. * 2 6 э о өө е ө ө о „„ 6 зэ эе о о es ө е „6 „ 100 ee 84-88 —— 4 p.c. Debenture Stock, R ed... ee о ео оо ез оо 6 э о э о ва 100 өэ 103-106 
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NOTES. 
SMALL INSTALLATIONS. 


There was room for the capital little paper on small 
installations read by Mr. H. W. Handcock and Mr. A. H. 
Dykes before the Institution. We are all more or less given 
to megalomania, but although it may be well for us to 
“ think imperially,” still it does not do to neglect smaller 
matters. Undoubtedly the authors are right in pointing 
out that recent advantages, bringing about higher efficiency 
and greater economy, has made it feasible to contemplate 
much greater extension in the sphere of electric lighting. 
To many consultants, as well as to young contracting 
engineers, and not least to manufacturing firms, the paper 
will be verv welcome. It shows what a wide field there is 
for exploiting, for it only requires energy and a little 
missionary zeal to gradually dot the country over with 
these small installations in modest boroughs and ambitious 
villages. The authors are able to give many practical hints 
from out of their own experience. | 


FLAT RATE у. CONTRACT SYSTEM. 


While holding that the economy of current resulting 
from the use of metallic filament lamps means a steady 
popularising and extension of electric lighting, they recog- 
nise that the improvement entails difficulty. Their solution 
is to do away with flat rates, wiring and meter rents, 1n fact, 
to discard meters (and their attended expenses) altogether, 
and resort to a novel contract charge,fully explained in the 
paper printed in another column. In an appendix they give 
a comparison of figures of an existing undertaking on the 
flat rate and on the contract system, assuming that the 
same machinery and mains were used and the same total 
sum spent on services. Here are the summaries : The flat 
rate is taken approximately at 5d. per unit and the lamps 
at 54,000 30-w. (equivalent); the maximum load being 
560 kw., and the units sold 600,000. The expenditure on 
services and meters comes to £7,800, or 2:9 shillings per 
30-w. lamp. Of the lamps 23,000 are “ free wired " at an 
average cost of £1. 


THE NEW SYSTEM. 

The authors, for the sake of comparison, fairly enough 
assume that all the customers being small long-hour 
consumers, as many as 80% of all lamps come on at the 
peak (which is certainly erring on the safe side), and that 
the lamps are run on an average of 1,500 hours per annum 
(which is again rather overstating it, for this works out at 
nearly 4 hours per day). The capacity of the station may 
be stated thus : | 


560 х 100 1 . 
"up c e e 23,300 30-w. 25 c.p. wirelamps. 


The revenue at 12s. per lamp is £13,980 for the year. As no 
more lamps have to be wired than before, the only addi- 
tional cost is that of producing, with the same maximum 
load, the additional units, the output being : 
НОЮ | 2200 N = 1,048,000 units, 

an increase of 448,000 units, which at 0:444. equals £821. 
This gives a net increased profit of £159,plus the saving by 
the abolition of the meter department. This is, indeed, 
throwing a new light on the problem. 


ELECTRIC TRACTION. 


In his presidential address before the Institution of 
Engineers and Shipbuilders in Scotland, Mr. C. P. Hogg'did 
not speak enthusiastically of railway electrification in this 


country. He said that the suppression of what was, after 
all, a very efficient machine, the steam locomotive, was 
still a long way off. While electric traction had practically 
captured the whole of the tramway traffic (of the 2,464 
miles of tramways 2,286 are electrified and only 52 worked 
by steam) only 200 miles (single track) of railways in 
the United Kingdom were partly worked by electric 
traction, and only 204 (single track) wholly worked by 
electricity. Abroad progress in this direction had been 
much greater, a fact he attributed partly to their 
hydro-electrical installations and partly to the fewer 
legal restrictions on high voltage lines. For tramways, 
Mr. Hogg says, electricity is specially adapted. 
ATTENTION TO DETAIL. 

Speaking before the students of the Institution of Elec- 
trical Engineers, Mr. J. H. Rider dwelt upon the importance 
of attention to detail. He well said “ There is no place for 
the careless man in the engineering world." Не told his 
attentive audience that relative importance of detail had 
to be borne in mind, and went on to say that “ plenty of 
illustrations of the failure of large plant on account of 
defects in small auxiliaries could be given from actual 
experience." He therefore held that “ the engineer should 
inspect his work from all sides and from all standpoints, 
taking care, even before attending to details, that his main 
design were properly worked out." In fact, Mr. Rider's 
address was a plea for thoroughness, and he advocated that 
the man who was responsible for designing machines should 
have a practical experience in their running, for that was 
the only infallible way of finding out their faults. He 
argued that manufacturers should make a practice of 
sending out their designers to work, and so actually test, 
new types of machines under normal running conditions. 


THE CANADIAN MARKET. 

In another column there will be found an interesting 
letter from the Electrical Engineer of the city of Winnipeg. 
His thesis is well borne out by what is at present taking 
place in Eastern Canada. While the Hydro-Electric Com- 
mission (practically a Government body, as explained quite 
recently in these Notes) is giving its contracts for machinery, 
equipment and wire chiefly to local manufacturers, the 
municipalities are in many instances seeking their supplies 
from England. Thus, Guelph is purchasing motors in 
Manchester, and London, in the province of Ontario, like 
Toronto itself, is seeking pumps in England. The vastness 
of the field makes it all the more incumbent to pay attention: 
to such friendly advice as is given in our correspondence 
columns from our subscriber in the go-ahead capital of rich 
Manitoba. | 


VOTING BY ELECTRICITY. 

Apart from its utility in reducing adipose tissue and 
keeping members awake, little can be said in favour of our. 
Palana method of recording votes by periodical 
perambulations through the lobbies. In the French Chamber 
of Deputies voting used to be performed by depositing 
counters in urns. Now a still more practical, time and 
labour saving method is to be adopted. Deputies are to 
vote by means of electricity. Close to the Secretaries’ table 
will be a huge screen bearing every Deputy’s name. As the 
Deputy reaches his seat he will press a button in the desk 
before him, and the word Present" will be recorded on 
the screen in front of his name. When it comes to voting 
he can press either of the other electric buttons before him, 
one being marked “ Oui," the other “ Non," and thus his 
vote is visibly recorded, and easily checked off by the- 
tellers. | 
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ILLUMINATION. 


Although by no means an electrical body, we cordially 
welcome the Illuminating Engineering Society, which held 
its inaugural meeting last week. The energetic honorary 
secretary, Mr. Leon Gaster, announced that already the 
Society could boast of possessing 164 members, though 
only started in February. The President, Professor Sylvanus 
P. Thompson, in his address, said that the object of the 
Society was to bring together all those who were interested 
in the problems, practical and theoretical, connected with 
the art of directing and adapting light to the use of man- 
kind, and also with its utilisation without waste. He said 
one of their first duties was the creation of units for the 
measurement of light on surfaces, and then to get such 
units recognised both nationally and internationally. 
Certainly the Society has useful work before it, and elec- 
tricity has no reason to fear such scientific investigation, 
but rather every reason to assist it. 


A GOOD EXAMPLE. 


While somewhat belated, the annual report of the 
Colchester Corporation Electricity Department is an 
example to be studied. We find here, as in so many other 
places, an increase in the number of lamps connected, with 
a decrease of units sold, and a decrease of revenue, but here, 
unlike so many other places, there is an increase of profits. 
The increase of lamps was from 47,376 to 51,595, the 
decrease of units sold was 37,665 to a total of 344,177. The 
total revenue was £14,301, a decrease of £104. On the other 
hand, the total costs was reduced from £9,467 to £8,153. 
The cost per unit was reduced from 1:41d. to 1:21d., worked 
out thus: Fuel (including cartage) 56 (85), oil and stores 
07 (07), wages 27 (24), repairs and maintenance 31 (725). 
It is an excellent showing in the face of difficulties. 


— 


A PROMOTING ORGANISATION. 


The Société Centrale pour l'Industrie Electrique has just 
been registered in Paris with a capital of five million francs, 
one-fourth paid up. It is of special interest, because its 
object is to promote in France and abroad any suitable 
project for the generation of electricity, electrical transport, 
or any form of electrical industry. It will work mainly bv 
taking a financial interest in other companies, promoted 
for specific purposes. Its Board consists of M. Charles 
Laurent, M. Ullmann, Director of the Comptoir National 
d'Escompte of Paris, M. Poirier, Managing Director of the 
General Society for Favouring the Development of Com- 
merce and Industrv in France; M. Turettini, General 
Manager of the Banque de Paris et des Pays-Bas; Messrs. 
Burrell & Pavie, managers of the French Thomson- 
Houston Co.; M. Walch, Manager of the Banque pour 
Enterprises Electriques, Zurich; Hampsohn, Managing 
Director, and Oliven, Director, of the Gesellschaft fur 
Elektrische Unternehmungen, Berlin; and Heinemann, 
Managing Director of the Société Financiere de Transports 
et Enterprises Industrielles, Brussels. Evidently a very 
powerful international organisation. We want something 
of the same kind in England, in order to promote British 
electrical enterprise both in the Near and Far East, notably 
Turkey and China. Who will make the move ? ^c 


COLLIERY SIGNALMAN ELECTROCUTED. 


Robert Hall, a signalman employed in the electrical depart- 
ment at Denby Colliery, while at work underground on the 10th 
inst., met with his death by electric shock. 

At the inquest Daniel Taylor, employed at the colliery, stated 
that on the day of the accident deceased came down the incline 
with an empty tub out of which he took some tools and entered 
the haulage house. Witness was 15 yards away at the time, 
and had only gone another 7 yards when he heard a lamp fall 
in the haulage house, and on getting no reply to his shout he 
hurried to the door, and there saw deceased just falling down, 
with the appearance of clutching at something. At the same 
time some sparks and a bright flash were twice in quick succes- 
sion emitted from the ammeter. Witness hailed the deputy, 
and then ran to get the power cut off. Deceased lay with his 
head close to the wall of the engine-house, which was 8ft. wide, 
with his feet on the engine bed and his lamp underneath him. 
His cap was lying on the ground near the entrance to the house. 
Deceased would only be in the house half a minute before witness 
heard the lamp fall, and would have had no time to do any 
work there. 
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William Hannah, of Belper, electrician at the colliery, said 
the accident happened in the bottom haulage. The plant was 
new, and had only been worked for trial purposes. They had 
earth plates in the ground, to which the cables were connected, 
on purpose to carry away any leakage of current, and as far 
as he knew at the time of the accident they were satisfactory. 
frequent tests having lately been made. On the 15th, whilst 
examining the system after the accident, he found a loose 
connection on the earthing at the top haulage between the 
end of the bottom haulage cable and the end of the main cable. 
which came from the transforming house. There was no other 
fault on the system of earthing. A nut which tightened the 
earthing wire on the connection box was loose, and he could 
just move the wire. He tightened the nut up, as it affected the 
earthing. The day after the accident an examination was made 
of the engine-room, and it was found that the installation 
on the ammeter coil was punctured. This was held by three 
screws, 1 п. long, and the bottom screw was half out, whilst 
the other two were loose. Witness could not say that this being 
loose was the cause of the accident, but in his opinion the fault 
on the ammeter was the primary cause of the accident. The 
defect would show itself by the flashes. It was witness's duty 
to see that the nut was kept tight, and he had tested it and got 
a satisfactory test through. 

Robert. Nelson, electrical inspector of mines, said he had 
inspected the scene of the accident, and it was most probable 
there was an intermittent, but not continuous fault in the am- 
meter. He found no fault in the construction of the electric 
plant, and thought the accident was due to excess of zeal on 
deceased's part. 

The jury returned a verdict of Accidentally killed." 


ELECTRIC TRACTION IN JAPAN. 


Latest reports from Japan indicate that the construction of 
electric tramways in various parts of the country, undertaken 
during the business boom after the war and afterwards shelved 
owing to the financial stringency, is being revived now that the 
money market has become easy. The Hiroshima Electric 
Tramway Co. has decided to reduce its capital to Y 3,000,000. 
postponing the construction of the Miyajima and Ujina lines. 
and contining its undertaking to Hiroshima city, Yokogawa 
and Kibi. The company has decided to call up the first instal- 
ment of the share money shortly and begin operations. The 
Fukuhaku (Fukuoka-Hakata) Electric Tramway Co. is pushing 
on the work of constructing its line with a view to opening the 
service by March next. All the other electric tramway com- 
panies undertaken in Northern Chikuzen (Fukuoka prefecture) 
remain in abeyance. 

The proposal by the Kumamoto Light Railway Co. to trans- 
form its line into an electric railway has almost been realised. 
The Harima and Tatsuno Electric Tramway Cos. are pushing 
on preliminaries for the opening of the work of construction on 
their lines. The Kochi Electric Tramway has succeeded in 
negotiating a loan from the Mitsu Bishi. A syndicate formed 
to lay a tramway from Sasayama (Hyogo prefecture) to Nasa- 
yama Ntation on the Bantan Railway, has decided to construct 
a light railway. 

The Hatsuse Light Railway Co., of Yamato, intends to 
extend its line from Sakurai to Oji, but as it is intended to run 
parallel with the Government railway a charter may not be 
granted. The company has already filed an application with 
the authorities for a charter to construct a line between Yoshino 
and Kuzu (Yamato), and is pushing on investigations into a 
plan for constructing a line from Tamabashi and Horyuji (near 
Nara). The promoters of a scheme to construct an electric 
tramway from Yamasaki (on the Government railway between 
Osaka and Kyoto) to Uji by way of Hachiman, with a capital 
of about Y 700,000, are negotiating the connection of services 
with the lines of the Uji and Kinjo (Omi-Yamashiro) electric 
tramways. The Arashiyama Electric Tramway is hastening the 
work of constructing its line in order to open the service hy 
March next. The formation of the Keishin (Kyoto-Otsu) Elec- 
tric Tramway Co. is being revived, and more than 50 capitalists 
are said to have agreed to become promoters. 

The work of constructing the line of the Keihan (Kyoto- 
Osaka) Electric Tramway Co. is progressing apace. The land 
required for this line in Osaka from Noda Bridge to Bizen 
Bridge has already been purchased. this completing the necessary 
land purchases for the whole line, and the rails have been laid 
for a distance of six miles out of the 26 miles between Osaka 
and Fushimi. It is expected that the company will be able 
to make trial trips on the whole route by February next. The 
Mino-Arima Electric Tramway will, it is believed, be running 
trucks on the line north of the Yodo River by the end of this 
month for the transport of materials, and it is anticipated that 
trial runnings of cars will be opened between Osaka, Mino, and 
Takaradzuka by March next. This line starts from Umeda 
Station at Osaka, and runs to Mino viá Minoguchi, and from 
Minoguchi to Ikeda, Takaradzuka, Namase, and Arima on the 
west. Subsequently the line will be extended from Takaradzuka 
to Nishinomiya, where it will connect with the Hanshin Electric 
Tramway. 


can 
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THE PRESENT ASPECT OF ELECTRIC LIGHTING.* 
Ву Н. W. HANDCOCK, M.I.E.E., and A. H. DYKES, M. I. E. E. 


When we wrote our paper on Electricity Supply and 
Metallic Filament Lamps," which was read before the 
Institution in April, 1908, the wire lamp had but recently 
appeared on the horizon, and there was general uncertainty 
as to what was likcly to be its effect on the electric lighting 
industry. The first thing that strikes one is the extra- 
ordinary progress made by the lamp makers in the interval. 

The manufacturing difficulties which led to blackening 
and premature failure have been almost entirely over- 
come, the methods of attachment and of supporting the 
filaments have been improved, and apart from mechanical 
damage, the useful life of the lamps has now been proved 
to be, on an average, about double that of carbon filament 
lamps. It is not always easy to get exact figures as to the 
life of lamps under ordinary working conditions subject 
to the variations in voltage which occur on public supply 
mains, but we are fortunatcly able to give the figures 
for an installation of 653 lamps, one of the first to be fitted 
with transformers and 25-volt lamps. The change was 
made in April, 1908, the original 100-volt carbon filament 
lamps being replaced by 10 c.p. 25-volt tungsten lamps. 
Careful note has been kept of the number of lamps renewed 
since then, from which it appears that, including breakages, 
the average life has been 1,280 hours, although they are 
frequently overrun. 

In another case, a large building in the West End supplied 
from the mains of the Charing Cross Supply Co., Ltd., 
105-volt lamps of 25 and 32 c.p. were substituted for the 
original carbon lamps. At the end of 1,083 hours of actual 
us e, out of 920 lamps 1 ist- led 70% were still burning. 
Lamps by various leading makers were put in, so that this 
may be taken as a fairlv representative figure. Individual 
lamps under test conditions have shown far better results, 
but the above figures are a fairly reliable indication of 
what may be expected under ordinary conditions. The 
price of wire lamps has also been reduced and the 100-volt 
25 c.p. lamp which two vears ago cost 4s. is now listed 
at 3s. Having regard to the longer life of the new lamps, 
they are thus but little more expensive than carbon lamps, 
& fact which cannot fail to accelerate their adoption. 
Two years ago the best that a consumer on a 100-volt 
circuit could do was to replace an 8 c.p. 33-watt carbon 
lamp with a 25 c.p. wire lamp taking about the same 
amount of energy and costing 4s. each. To-day he can— 
if he wishes—replace the 8 c.p. 33-watt carbon lamp 
by a 14 c.p. wire lamp, taking only half the energy and 
costing 2s. 9d. 3 

So far, continuous-current stations supplying at 200 
volts have not been much affected, but at least one well- 
known maker has now succeeded in producing a 16 c.p. 
24-watt lamp for 200 volts which we are informed will 
be on the market very shortly at the price of 5s. We have 
had some of these lamps in actual use for some months 
past with very satisfactory results. When it is stated 
that the diameter of the filament is only 1e of an inch 
and its length nearly 40 in., one cannot fail to be struck 
by the skill of the lamp makers. Even this does not 
represent the limit, as we have seen in operation a 10 c.p. 
200-volt lamp taking only 15 watts. Past experience 
suggests that the price will before long be reduced, when 
there will be nothing to prevent consumers on direct- 
current 200-volt systems from following the example set 
them by those on alternating-current systems and obtaining 
the same candle-power as with carbon filament lamps, 
but with a consumption of less than one-half of the energy. 
It is evident that whatever has been the effect of the wire 
lamp on supply stations during the last two years, it will 
-be greatly intensified in the near future. 

The results of the past two years have only served to 
strengthen us in our belief that the flat rate system fails 
to meet the conditions that now obtain, and that only 
by the adoption of some system which secures to the under- 
taking a definite minimum return from each consumer 
based on the rate at which he contracts to take energy 
urely lighting stations be profitably run. We are 
gratified to learn of the great successes that has attended 
the introduction of the system by Mr. Seabrook into the 


* Abstract of paper presented before Institution of Electrical Engineers, 
.London, Nov. 25. : 


St. Marylebone district, although possibly, as we suggested 
in 1908, the use of the maximum demand indicator is open 
to the objection that the limit may be excecded and the 
contract rental thus increased without the cPnsumer 
being aware of the fact until he obtains his bill. It will 
probably be found better in our opinion to let the consumer 
fix the contract demand in advance and to give him some 
visible signal when he is likely to excecd it. 

There is probably scarcely a single alternating-current 
station supplying a purcly lighting load which has, within 
the past year, sensibly increased its output, although it 
may have considerably increased its lamp connections, 
except possibly in the case of those in competition with 
а direct-current station in the same area. Experience 
has shown that on the average consumers have reduced 
their consumption even where they have somewhat in- 
creased their illumination, and the revenue received by 
the station per lamp connected has consequently fallen 
о considerably. In one station of this kind serving 
a London suburb, a large proportion of the consumers 
were “ free wired." The price of current was 54d. per unit 
for this class of consumer, and a deficiency charge was 
made in addition of ld. per unit for every unit by which 
the consumption was less than 18 units per lamp per 
annum. Last year it was decided—whether rightly or 
wrongly—to allow such consumers to have transformers 
and metallic filament lamps, it being stipulated that no 
lamps of less than 16 c.p. would be supplied. At the same 
time the terms were altered to a fixed wiring charge of 
2s. per annum per lamp installed and 5d. per unit for 
energy consumed. It 1s, of course, early days to judge 
of the effect, but the results up to date are instructive. 
In the case of those consumers who have taken advantage 
of the new arrangement it is found that formerly their 
lamps averaged 12 c.p. and their consumption per lamp 
installed was 15-6 units per annum. This gave a revenue 
per lamp connected (averaging 12 c.p.) of :— 


s. d. 
15:6 units, at 5d. (as for privately wircd con- 
sumers) А - T ae 6 6 
Meter rent .. fee Tat к m id 41 
Wiring rental (deficiency charge +4d. per unit) 10} 
7 9 


Some of them have not been changed over for a complete 
year yet, but assuming that the uncompleted quarter of 
the year will bear the same ratio to the earlier part as in 
previous years, the results due to the change will be :— 

Average candle-power per lamp, 16. 


s. d. 

Average consumption, including transformer 
losses, 9:8 units.. 4 1 
Meter rent .. 0 3 
Wiring rental 2 0 
6 4 


In spite, therefore, of the wiring rental being increased, 
in spite of an increase in the illumination of 3395, the 
inclusive receipts per lamp have fallen from 7s. 9d. to 
6s. 4d. The reduction in consumption is obviously greater 
in the case of privately wired consumers on whom no restric- 
tions can be placed as to the minimum candle-power 
of the lamps they use, and it may be taken as certain that 
in future the consumption per lamp installed amongst 
this class will be of the order of 6 to 7 units, whilst in many 
cases it will fall to as low as 3 or 4. Even at 8d. per unit 
a 10-light consumer having a total consumption of 30 units 
per annum cannot be remunerative. In the district from 
which the above instances are taken the price of gas 1s 
28. 6d. per 1,000 cu. ft., and efforts were made to ascertain 
some typical returns per gas burner installed for lighting 
onlv, exclusive of any heating or cooking. 

Such figures are not very easily obtainable, but à number 
of gas consumers occupying small premises were kind enough 
to allow their accounts to be inspected and general parti- 
culars taken. Naturally the consumption varicd consider- 
ablv, depending on the habits of the household. but taking 
the whole of those obtained, the cost for lighting only, 
exclusive of cooking, but including the meter rent, averaged 
128. 2d. per burner per annum, whilst many were as high 
as £]. It may be contended that it all depends on the type 
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of burner in use. Naturally, but what we have to concern 
ourselves with in this case is not what the gas burner can 
do under test conditions, but what is the average cost per 
burner actually used in an average small London house. 
We often speak as though every gas burner in use had a 
mantle. This is far from being the case, even in the better- 
class houses. Surely there is something wrong when, 
in the same district, electricity yields only 4s. 4d. per 
lamp and gas 12s. 2d. The reason for this, however, is 
easily seen. Опе of these gas consumers previously used 
electric light: at present he has 12 incandescent gas 
points, and his bills are £12 4s. per annum for 98,000 
cu. ft. of gas, including 8s. meter rent, or £1 Os. 4d. per 
burner per annum. Assuming a consumption of 5 cu. ft. 
of gas per burner, this gives an average of 1,630 hours 
per annum per burner. Had he required the same effective 
illumination for the same number of hours with carbon 
lamps he would probably have used 25 c.p. lamps con- 
suming 150 units, which at 5d. per unit would have been 
£3 2s. 6d. per annum. Now, however, that the 25 c.p. 
30-watt wire lamp is available, his consumption would 
be reduced to some 50 units for 1,650 hours, costing 
£1 Оз. 10d. per lamp per annum, to which has to be added 
meter rent, thus bringing the cost on the flat rate still 
slightly above that of gas. A consumer of this class, how- 
ever, can and should be charged on a different basis, as 
he would otherwise be yielding an abnormal profit to the 
undertaking. It will be noted that we assume that in most 
cases а 25 c.p. 30-watt metallic filament lamp will satis- 
factorily replace an ordinary gas burner such as is normally 
in use. It is true that with a photometer a mantle when 
new will under certain conditions show possibly 60 c.p., 
nevertheless experience shows that with few exceptions 
the average man is quite satisfied with the 25 c.p. metallic 
filament lamp for indoor domestic purposes. 

The cost of lighting is judged by the every-day user, 
not by the nominal candle-power of the illuminant, but 
by the total cost of obtaining a satisfactory effect in a 
room. If, for instance, a 25 c.p. lamp lights a room ade- 
quately for a given sum per annum, a consumer would 
not thank you for saying to him, “І cannot give you a 
steady 25 c.p. lamp for that sum, but for & somewhat 
higher figure I will give you a gas lamp fluctuating from 
60 c.p. downwards." For domestic purposes the 25 c.p. 
electric lamp is a satisfactory unit of illumination, and 
if it is more economical than the so-called 60 c.p. gas-light, 
the consumer will take it. Given a proper method of 
charging, we are of opinion that not only can this be done, 
but in such a way as to prove very remunerative to the 
electric light undertaking. As in the case mentioned above, 
with the flat-rate system of charging the long-hour consumer 
at present uses gas. One reason for this is that owing to 
the loss made by the electric light undertaking on the 
short-hour consumer it is necessary to keep up the price 
all round, and the competitive illuminant benefits. 

In our opinion the very short-hour consumer, from 
the nature of the problem, can never be a remunerative 
one to an electric light undertaking on the present flat 
rates, as the capital outlav to supply him is very nearly 
the same as for a long-hour consumer. Let, therefore, 
such a consumer go if he will not рау his fair contribution 
to the cost of supplying him ; let him use gas or candles, 
and let us concentrate our efforts on the long-hour man 
who gives us a greater number of working hours over 
which to earn interest on our capital. At the moment 
it is generally the other way round, and electricity is given 
the unremunerative short-hour lamps because the present 
tariffs make the cost of long-hour lamps too high. 

Under an equitable tariff the cost of short-hour lamps 
to the consumer might possiblv be increascd, but long- 
hour ones would be greatly reduced. This might perhaps 
result in the loss of some consumers who at present do not 
pay their proper contribution, but would be no detriment 
to the undertaking, which could then utilise the plant 
thus freed in supplving the great influx of long-hour gas 
consumers who would be attracted on the score of economy, 
apart from any other advantages. In the case of the sub- 
urban station mentioned above, the standing charges 
per kilowatt of consumers’ demand amount to £17, and 
the running costs O'4d. per unit. Assuming that under 
a system devised to attract a different class of consumer 
as many as 809, of the lamps installed come on the peak 


(the average in the district at present is 300%), the standing 
charges per 30-watt lamp would be:— 


s. d. 
£17 x 20 x 30 
we e co x Be. 9 
L0 ^ 0.8-8 
If the lamps were used for 400 hours | 400 x 30 04-0 5 
the running charges would be ~ 1,000 Е 
Total 8 7 


If they were used for 2,000 hours the running charges would 
be :— 
2,060 x 30 
1,000 


or a total of 10s. 2d. Whether the lamps be used for 400 
or for 2,000 hours, therefore, only makes a difference of 
ls. 7d. 

The difference in cost is so little, and the business advan- 
tages, from the point of view both of the station and the 
consumer, of a fixed charge are so great, that we consider 
it preferable to make a fixed charge per lamp per annum, 
irrespective of the number of hours during which the 
lamps are used. It obviously does not pay to go to the ex- 
pense of putting in a meter, providing a staff to read 
it and keep it in repair, and a staff of clerks to make out 
the accounts, in order to check such small variations in 
revenue, more particularly if the relative importance of 
the standing charges be still further increased by the station 
supplying the interior wiring. It may be objected that if 
there be no meter and no restrictions, the consumer will 
waste the commodity. If theobjection were valid the present 
system of water supply in London would be an impossibility. 
It must not be forgotten further that the longer 
the lamps are used the greater the cost to the consumer 
of lamp renewals, which thus acts to a certain extent 
automatically as a check. As the station is charging per 
lamp, it must obviously also have some check on the 
consumer in order that he may not, for instance, substitute 
a 100 c.p. lamp for the 25 c.p. lamp allowed for. We prefer 
to do this by using special lamp-holders such that only 
lamps which are sold by the station or its agents can be 
used. The consumer who comes back too often for lamp 
renewals will thus be detected and dealt with accordingly 
if it be found that he is wasting current. 

Taking the average life of the lamps at 1,200 hours, 
they would use in that time, say, 36 units per 25 c.p. 
lamp. This at 0-44. per unit represents 1s. 2łd., and 
where the station sells the lamps, the profit on their sale 
would to a great extent automatically compensate for 
the wastefulness of any of its consumers. 

It is obvious, therefore, that even with a wasteful con- 
sumer the station could not lose much, and a meter can, 
if desired, be put in to check in special cases any consumers 
suspected of wilful waste. For the reasons atove set forth 
we believe that all stations having normally low running 
costs could, with great advantage to themselves, supply 
the long-hour consumer, who at present generally uses 
gas, at a fixed charge per lamp per annum, which would 
be well below what he is at present paying. The price 
wil naturally vary for cach district, but a fair average, 
inclusive of wiring rental, appears to us to be 128. per 
30-watt lamp per annum for a continuous supply, and 16s. 
per annum for a “ dusk to dawn” supply. This system 
we call the Contract“ system, to distinguish it from 
the Contract Demand system. The proposal is, of course, 
by no means new, but it was practically an impossible 
one as long as we were restricted to the carbon filament 
lamps. The introduction of the wire lamp and the great 
reduction in the running costs during the past few years 
have, as we endeavour to show, entirely altercd the posi- 
tion. | А 

Credit must be given to Mr. Wilkinson of Harrogate 
for being one of the first to appreciate the altered position 
of affairs, he having introduced into his district the principle 
of charging small consumers by a fixed sum of lls. per 
lamp per annum. The Contract system does more than 
simplify the clerical work of the station. It is one thing 
to go to a prospective consumer and explain that at the 
price vou are charging electricity is cheaper than gas. 
In nine cases out of ten he will be sceptical and will want 
until he sees his neighbours’ bills before he will come on. 


x 0:4 =98. 
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It 1s quite another matter when you can go to him and say, 
Come and look at this room lit electrically; you can 
have your house lit with the same lamps and can use 
them as you like for a fixed charge per lamp per annum.” 
If you can get over the difficulty of the first cost of the 
wiring, you have in all probability secured that man as 
a consumer. We are of opinion that in the future purely 
lighting stations will, in order to secure the necessary 
large number of new consumers, be absolutely forced, 
either directly or through a subsidiary company, to under- 
take the wiring of houses and to supply lamps—in fact, 
to sell light, and not electrical energy. By this means 
any improvement in the efficiency of the lamp will-be of 
benefit to the stations and not, as at present, a loss to 
them. It will be in their interest to do all in their power 
to encourage the lamp makers and to seek to give the 
maximum illumination for the minimum of current. At 
present, what do we see ? Half the electrical world counting 
their losses due to an invention which should have proved, 
and may yet prove, as great a benefit to the industry as 
it undoubtedly is to the consumer. To bring this about, 
however, other innovations must follow the introduction 
of the wire lamp. Among others, it is all-important that 
the cost of wiring should be reduced, and as many of the 
new consumers will have only a few lights, that the cost 
of services be brought down also. | 

On alternate-current systems some form of concentric 
wiring with earthed outer is not only the cheapest, per se, 
but enables considerable economies to be effected in other 
directions. Only single pole switches and fuses are required, 
and the insulation of the one pole can be abolished or 
reduced to a very small amount. Since the advent of the 
wire lamp a large number of concentric wiring installa- 
tions with earthed outer have been put in, using a double- 
wound transformer, so that the supply mains are abso- 
lutely distinct and separate from the interior wiring. 
Some might object that, as lamps of 25 c.p. are now avail- 
able for 200 volts, the use of a transformer is unnecessary. 
It must not be forgotten, however, that even if nothing 
less than a 25 c.p. lamp is required, the price of the 200- 
volt lamp is 4s. 3d., and of the 50-volt, 2s. 9d., or 16 c.p., 
2s. 6d., to say nothing of the greater durability of the 
lower voltage lamp. The cost of a double-wound trans- 
former is now so low that the saving on the first cost of 
the lamps is sufficient in most cases fo cover it, whilst 
the saving in renewal of lamps, coupled with the efficiency 
of the lower voltage lamps, amply suffices to meet the cost 
of the magnetisation units. Hence the difference in cost 
of wiring due to the use of one wire instead of two is pure 
gain. The great majority of small consumers, the men 
who burn their lamps long hours and pay the gas company 
anything from 12s. to £1 per lamp per annum, live in terrace 
houses. There is nothing to prevent a whole terrace of 
houses from being wired from a single transformer fixed 
on the outside wall of the building, thus making one service 
supply a large number of houses, a tapping from the high- 
tension main being run up the front or back of one house 
of the terrace to & transformer fixed in a cast-iron case 
just below the first-floor windows. The transformer reduces 
the pressure to 50 or 100 volts on either side of a 3-wire 
circuit, the neutral of which is eatthed. From the trans- 
former the concentric wires can be neatly cleated to the 
outer wall just below the window line and lopped into 
each house in turn. As only a single cable is needed, which 
is cleated direct on to the wall and neatly painted, per- 
mission can in most cases be readily obtained from owners 
of property for it to be run from house to house, so that 
one service does for a whole terrace or colliery row. 

In this way it is possible in many districts to make the 
service charges per kilowatt of consumers' demand no more 
for this class of long-hour consumer with few lamps than 
for existing consumers, more particularly as the cost of 
the meters is saved. The wiring can, by adopting one or 
other of the new systems, be brought down to 10s. to 12s. 
per light, or, say, 1s. 3d. per annum for upkeep, interest, 
and sinking fund. We have seen above that even where 
the standing charges amount to £17 per kilowatt of con- 
sumers’ maximum demand, a figure which is not likely 
to be exceeded by many stations, and allowing for 80% 
of the lights installed being on at once, a 30-watt lamp 
can be supplied for from 8s. 7d. to 10s. 2d., or, including 
the free wiring, for 9s. 10d. to 11s. 5d. per annum. It is 


not likely that the average burning hours will be as high 
as 2,000, so that it is evident that an ordinary long-hour 
consumer can be supplied under these conditions for a 
sum not exceeding 10s. to 12s. per 30-watt lamp. As it 
is not proposed to put 30-watt lamps in the smaller rooms, 
a 10s. inclusive charge would in many cases be amply 
justified. In suburban and country districts, for which 
the foregoing system is particularly suited, there is generally 
very little demand for current during the daytime. At апу 
rate, for the present one may very well leave methylated 
spirit or gas to heat up an occasional tea-kettle or to light 
a cellar lamp. Particularly with a small alternating-current 
station, great economies can be effected if a supply be only 
given from dusk to dawn, the station being shut down 
during the davtime, and provisions are made under the 
Board of Trade Regulations whereby consent to this may 
be obtained. 


In addition to the saving in labour at the station, the. 


limited hour supply reduces transformer losses, and also 
prevents any waste of current during the daytime. By 
using internal combustion engines current can be quickly 
turned on in the case of fog or unusual darkness, under 
which conditions a supply is given. 

In three districts for which Provisional Orders have been 
recently obtained, it is proposed to work on this plan, 
and the necessary consents have in each case been given 
by the local authority on pointing out that, for the sake 
of one or two who wished to burn an odd light in the day- 
time, it would be necessary, if a continuous supply were 
insisted on, to increase the price to the great majority 
who only require light during the hours of darkness. Of 
course, there is not quite so much gain from this source 
if the station be run with steam plant as if gas or oil engines 
be used. Whilst in most districts it will pay a man with 
only a few lights, which he uses in consequence for fairly 
long hours, to use electricity at the above price per 30-watt 
25 c.p. lamp per annum to cover wiring charges and the 
use of current as required, the man with fifty lamps would 
find the charge too high. Nor, indeed, would it be justified, 
as we have assumed so far that 80% of the lights installed 
are turned on at once, whilst the consumer with a greater 
number of lamps will probably never use at one time 
more than a small proportion of his lights, the great majority 
of which will only be in use for à comparatively short 


time per annum. To meet this difficulty, we put in a limit 


indicator, ask the consumer to switch on the maximum 
number of lamps he wishes to use at once, and charge him, 
say, 12s. per 30-watt lamp, calculated on the number to 
which the limit indicator is set, and 2s. per lamp, on the 
remainder to cover the wiring charges. He thus settles 
his own diversity factor and is charged accordingly. This 
enables him to put in lamps where he naturally would not 
use them if he had to pay full price on all lamps, and at 
the same time obviates the absurdity one so often sees, 
viz., a station providing capital for free-wircd lamps 
which do not even pay the annual wiring charges. Another 
plan which has been adopted is to charge, say, 10s. per 
lamp for the first five lamps, 8s. per lamp per annum for 
the next five, 78. 6d. per lamp per annum for the next ten, 
and 5s. per lamp for all above that number, the exact 
figures depending on the size of the average installation 
in the district. 


Such a scale is, in most cases, however, not so satis- 
factory, as the first plan as it assumes that the „habits 
of aH consumers having an equal number of lights instaled 
are the same, which is generally far from being the case. 
We venture to think that the future of electric lighting 
lies more especially amongst those consumers whom gas 
has hitherto claimed entirely as its own. No gas company 
can afford to lay on gas, make a fixed charge per annum 
dependent on the number of burners, and allow the 
consumer to use as much gas as he pleases. We believe 
that an electric light company can deal with the consumer 
on this basis and make a profit out of it. Comparing the 
present proposals with the conditions obtaining only three 
years ago, what do we find ? The standing charges of the 
station. and mains per unit of candle-power capacitv 
have, by means of the wire lamp, been reduced by nearly 
two-thirds ; by using double-wound transformers interior 
wiring becomes single wire instead of double; a main 
cable consisting of a single No. 18 wire ean, at 100 volts, 
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supply all installations of twenty 16 c.p. lamps or under ; 
the old double-pole distribution fuseboard is replaced by 
a single 5-ampere fuse; the meter becomes a memory 
of the past; a single service supplies a terrace of houses, 
and electric light commends itself to all long-hour consumers 
on the score of priceindependently of other considerations. 
Probably in a very few years supply mains will be ex- 
tended into most districts which till now have been neglected 
because they only contain small houses. The generating 
stations will use internal combustion engines, which, in 
many cases, will only work during the hours of darkness, 
the supply being alternating-current single-phase at about 
2,000 volts. Scattered houses will be supplied from trans- 
formers fed by tappings direct off the 2,000-volt mains, 
and the more thickly populated districts о? the low-tension 
networks. The interior wirmg will be put in by the supply 
company or their agents, and will be “ ecarthed return.” 
The hghting of the living rooms will be by means of single 
25 c.p. lamps with plain white opal or similar shades fixed 
direct on the ceiling, thus giving a well diffused light and 
avoiding risk of mechanical damage to the lamps. 
Book-keeping and collection duties will be reduced to 
& minimum, as there will be a fixed inclusive charge of 
about 2s. 6d. to 3s. per lamp per quarter, paid in advance, 
and the first quarter's charge might with advantage be 
made to become due as soon as the house is wired. 


The authors give in an appendix estimates for a 10,000- 
light station working on these lines. The estimate allows 
for expenditure as follows :—site, £400 ; buildings, founda- 
tions, and overhead crane, £1,000; three 100 kw. gas 
alternator sets, and suction gas producers, £5,200 ; switch- 
board, connections and accessories, £500; 12 miles high- 
tension, 005 sq. in. concentric mains laid complete, at 
£500 per mile (the mileage of mains and cost of services 
obviously depends entirely on the characteristics of the 
district), £6,000; services and transformers (assuming 
that each service supplies more than one house), £3,000 ; 
and wiring for 10,000 lights at 10s., £5,000; making a 
total of £21,100, and adding for contingencies, 10 %, £2,110, 
an aggregate of £23,210. 

The working expenses are calculated on running the 
station from dusk to dawn only with 10,000 lights con- 
nected and generating 300,000 units per annum. The 
receipts for 10,000 lights at 10s. per annum, including 
wiring rental, are placed at £5,000. The expenditure is 
estimated as follows :—coal, oil, and waste, £500 ; wages 
and salaries, £584 ; repairs and maintenance, £200; and 
rates, taxes, insurance, office, and collection expenses, 
£612; total £1,896; adding 3% for sinking fund, £696, 
the expenses come to £2,592, leaving a net result (on out- 
ay of £23,210) of £2,408. 


SINGLE AND STRANDED LOW-TENSION FUSES.* 
By WILLIAM TOLME MACCALL, A. M. I. E. k. 


For а single-wire fuse the usual formula is that due to 
Sir William Preece, viz. :— 
C = K. Ds, 
wh ere 
C = fusing current in amperes ; 
D = diameter of wire in inches ; : 
k = constant for any particular metal or alloy, 
its value being about 10,244 for copper, 1,642 for tin, and 
1,379 for lead. 
These constants are proportional to— 


dc (see Appendix), 


where— 
T = rise of temperature to fuse the wire. 
P = resistivity at temperature of fusion. 
E = emissivity 2s 8 
Now T and P are constant for a given material, but it is 
well known (though not apparently by the suppliers of fuse 
wire, who generally give Preece’s table) that E varies with 
the size of wire. Consequently, we must either adopt a 
different formula or alter the '* constant“ for different sizes. 
Further, the form, material, and size of the fuse-holder will 
affect the fusing current. 


) ⁵ðↄ 
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When we come to stranded fuses, no such simple theory 
is applicable, because the wires will diminish each other’s 
emissive power to an extent which can be determined only 
by experiment. All we can predict is that a two-strand fuse 
will carry less than twice the fusing current of either of its 
equal wires, and probably more than 1-41 (4/3) times this 
current, since its emissive power should be greater than 
that of a single wire; similarly, for a three-strand fuse, the 
current will lie between thrice and 1:73 times that of the 
single wire, and so on. 

The objects of these experiments, then, is— 

1. To determine the variations in Preece's constant“ 
(or in the emissive power) with change of diameter. 

2. To determine the effect on fusing current of house- 
service fuse-holders. 

3. To find the ratios of the fusing currents of single and 
stranded fuses in the open and in fuse-holders. 

Method of Experimenting — The normal fusing current 
for a given wire and environment is the minimum current 
to fuse the wire when sufficient time has elapsed for it to 
reach its maximum steady temperature. 

This was usually obtained by slowly increasing the 
current, starting with a current well below the N. F. C., 
which was allowed to fow for 3 min. and increasing by 0-1 
ampere increments (smaller for the smaller fuses, and larger 
for the larger stranded fuses), with pauses of 1 min. Occa- 
sionally the alternative method of Schwartz & James was 
employed, in which the times taken to blow the fuse with 
various currents above the N.F.C. are determined and 
plotted, when the N. F. C. is the current line to whith the 
time-current curve asymptotically approaches. 

When a closer approximation was desired this was ob- 
tained by making an allowance according to the fraction of 
the last minute which elapsed before the fuse was blown. 

The current was obtained from a battery of Tudor 
accumulators, seven-plate cells giving 18 amperes on a 10- 
hour discharge, the number of cells used being varied to 
suit the current required and a wire rheostat being used for 
approximate adjustment, with a carbon rheostat for exact 
adjustment. : 

The ammeters were calibrated by a Kelvin balance, and 
the one used for the smaller currents was further checked 
by a standard low resistance, a standard cell, and a 
potentiometer. 

The diameter of the fuse wires was obtained by weighing 
a measured length in air and in water. 

The wire was then divided up and shorter lengths weighed 
to test the uniformity of gauge. An example will illustrate 
this :— 

Tin wire 28 S.W.G., nominally 14-8 mils diameter. 
Length 3,021 mm. | 
Weightinair .. = 2-654 grams. 

Weight in water = 2:294 „ 

Difference .. = 0360 „ 


| ; ‘65 
Specific gravity = 63300 = 7:37. 
0-360 
Area 3021 х 100 = 0:1192 sq. mm. 
Diameter = VG x 01192) = (389 mm. 
= 15-3 mils. 

Three separate metres weigh in air— 

0-878 grams, 0-883 grams, 0-875 grams. 


Variation of diameter from mean value— 
=  — 0-01 mils, + 0-035 mils, — 0-035 mils. 

These variations are so small as to be negligible, and 
similar results were obtained for the other sizes, the per- 
centage variations never exceeding, and usually being less 
than, the above. 

The earlier experiments were made with the fuse hori- 
zontal, as these are the conditions for which Preece’s con- 
stant is usually stated; it was found, however, that even 
in air the results were somewhat irregular and considerably 
affected by vibration, a small amount of this reducing the 
fusing current by over 50% in the case of 28 S. W. G. tin wire 
single strand. When the fuses were in a porcelain hclder, 
the results were high and very erratic, varying in the above 
case from*7 amperes to 8:3 amperes. Consequently the 
later experiments were made with the fuse vertical, as is 
usual in practice. 


rtp 
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Trouble was further experienced owing to the cooling 
effect of varying air currents, and this was surmounted by 
protecting the fuse by a short wooden board on one side 
and at right angles to this a wooden box with a glass cover, 
the latter facing the fuse, the distance from the fuse being 
about 2 in. in each case. 

For the experiments in air large terminals, 3 in. diameter, 
with screws 0-44 in. diameter, were employed, with centres 
placed 3 in. apart. The fuse-holder employed was of 
porcelain, with copper end-pieces, to which the fuse was 
attached by nuts and washers. 


The present series of experiments is confined to tin fuses 
in air and in this one type of fuse-holder, and deals chiefly 
with sinple and two-strand fuses, a few three-strand 
experiments being made, but insufficient to obtain general 
conclusions. 

To allow for variations in air temperature, a standard of 
16° C. was adopted and the actual currents multiplied bv 
the following numbers :— 

Air temperature 14°C. 15°C. 16°C. 17°С. 18°C. 19°С. 20°C, 


Mul: ipher 0-995 0-998 1-000 1-002 1-005 1:007 1-00 
This table is derived from the fact that the fusing cu 
rent — oc f, | 


where— 
| T = fusing temperature ; 
{ = air temperature (see Appendix). 

These corrections are usually almost negligible. 

Erperimental Results. The fuse wire contained 99.60% 
tin. (For this analysis I am indebted to Mr. Smith, head of 
the Chemistry Department, Halifax Municipal Technical 
College.) 

The number of experiments made in obtaining each of the 
results to be given, varied according to the amount by which 
they differed among themselves; the range is from 5 to 20 
experiments per result. To give an idea of the accuracy in 
the various cases, the probable error“ is usually stated; 
this is equal to— 


2 2 2 
0-67 /* + d»? + dg? +..., 


n (n — 1) 
where d;, d», ds, etc., are the differences of the observed 
values from the mean, and— 
^ = number of observations. 


SINGLE WIRES. 
(Air temperature 16? C.) 


| N.F.C. 


bie TWG: F Ain peres. SERT 10* x E. k= 10°. 
153 | 98 Ait 3-58 | +0-05 | 2-60 | 1-89 
219 | 24 " 5:96 | +0-05 | 242 | 1:66 
28-6 | 22 А 7:53 | +003] 1-77 | 1:56 
15:3 | 28 Holder | 4:58 | +004 | 427 | 2-42 
21-9 | 24 „ | 638 | + 0-02] 3-44 | 1-94 
286 | 22 р 8-17 | +005 | 2-08 | 169 


The value for 28 S.W.G. in air is with fuse horizontal, all 
others with fuse vertical. 


The values of E can be calculated either from the actual 
fusing currents or from the values corrected as above to an 
air temperature of 16° .; the results are identical, since 
the air temperature is taken into account in the calculation 
(see Appendix). Preece's constant (А) is given for the 
diameter in inches. 

It will further be seen that the values of E and of k 
decrease with increasing diameter, especially for fuses in 
holders, in fact, in the latter case the N.F.C., instead of 
varying as dz does not vary even as rapidly as the diameter 
but about as its 0:92 power (Fig. 1). 

Again, in all cases à wire carries more current before 
fusing in a holder than the same wire in the air, but the 
increase is most marked for the smaller wires, the respective 
increases being 2895, 1995, and 8%,. 

This is only natural since the holder itself will radiate at 
about the same rate for each wire, which means a smaller 
percentage the larger the wire. To test this supposition we 
may calculate C; — C; where 

C, = N.F.C. in holder 

C = МЕС n air; 
the values obtained are 9-2, 11:8, and 10-0 respectively, a 
very fair agreement. 

Passing on to two-stranded fuses the question arises as 
to the effect of more or less twist of the wires. As a first 
approximation we may consider this to be that the resist- 
ance is increased owing to the greater length of wire per 
centimetre of fuse while the effective surface is not increased. 
Further experiments are required on this point ; those done 
up to the present give à much greater effect, but are in- 
sufficiently complete to be quoted. To avoid complication 
from this source, the amount of twist in the experiments of 
which the results are given was kept moderate and approxi- 
mately proportional to the diameters of the wires. 


Two-srRAND FUSEs. 
(Air temperature 16? C.) 


| Ў In Air or ' 
PEE | WAGs vie odee шшш кже, 
15:3 1 33 Air | 5:37 / 0:03 1-47 | 1-42 
219 | 24 3 8 8-85 | + 0-06 | 1-37 | 1:37 
28.6 | 92 2 „ ]|130 | — |132 | 1-34 
15:3 | 28 : 34 | Holder | 6-37 | + 0-04 | 2-06 | 1-68 
21-9 | 24 | 23 Е 9:38 | + 0-07 | 1-53 | 144 
98-6 | 99 | 2} » 134 — 1.52 |1:39 


The same general results are seen here as for the single 
fuses except that k varies less especially in air, probably 
because the results for 28 S. W. G. are less affected by its 
being placed horizontal than they are in the case of single 
wires. The increase in N.F.C. when fuse is placed in holder 
are 19%, 5%, and 39$ respectively, again showing a 
diminishing effect with increasing size, and smaller effects 
than for the single wires. These are both due to the same 
cause already stated—viz., the radiating power of the holder 
being fixed, for again calculating C. - C? we obtain 11-7, 
9:7, and 10-6, which agree among themselves and with the 
values for single wires. 

Comparing the two sets of results we obtain the follow- 
ing :— 

Ratio or N.F.C.'s ron SINGLE AND DovuBLe FUSES. 


| 


S. W. G. In Air or Fuse-holder. N. F.C. for Two-strand. 


N. F. C. for Single. 


28 Air 1:50 
24 - | 1-68 
22 МЯ 1:78 
28 Holder 1-39 
24 5 1-49 
22 > 1:64 


The first figure is affected by the position of fuse being 
horizontal, so that probably the ratio is fairly constant in 
air. Some experiments on 29 S. W. G. gave a ratio of 1:62, 
but owing to the conditions being somewhat different the 
separate figures are not given. The increasing values with 
increasing diameter for wires in the holder are due again to 
the diminishing effect of the holder, so that these values 
gradually approximateto those for fuses in air. | 


750 


THE ELECTRICAL. ENGINEER, NOVEMBER 


26, 1909. 


A few experiments were made on three-strand fuses 
which give a N. F.C. of a little over twice that of single 
wires of the same size. It is hoped to complete these and 
to extend the results to fuses of other materials. 


APPENDIX. 
THEORY OF Fuses. 
Let—- 
C, = Normal fusing current in amperes. 
P = Resistivity of material at fusing temperature in 
ohms per centimetre cube. 
D = Diameter of fuse in centimetres. 
d = Diameter of fuse in mils. 
T = Fusing temperature in °C. 
t = Air temperature in °C. 
E = Emissivity in calories per sec. per sq. cm. per 
*C. excess of temperature. 
Тһер -–- 


D = 0:00254 d. 
The heat produced per centimetre length per second— 
2 C2 P 
TD? 
4 


The heat emitted per centimetre length per second— 
= (T - t) т D E calories 
= J (T-t) тр E joules. 
Under steady conditions these are equal whence— 
| „ 
4 = т? J p? (T - t) 


For tin— 
T = 230? C. 
P = 26:4 microhms per cm. cube. 
Taking J = 4-19 and expressing diameter in mils we 
have— 


156 C? 
48230 — t) 

For two strands the area of cross-section is doubled, and 
the surface is doubled if we take the cross-section as con- 
sisting of two circles touching only at a point. 

Hence -- 


E 


29-0 C? 
© d3(230 - t) 
where d = diameter of each wire in mils. 

Similarly for three strands the area of cross-section is 
trebled and the surface is 2} times that of a single wire, 
ш it as that of three circles each touching the other two. 

ence— , 


10-8 C2 
E = d230-1)- (d as above). 


E 


DEVELOPMENT OF THE TELEPHONE INDUSTRY.* 
By L. E. WILSON. 


In the early days, only a few of the large business con- 
cerns made use of the telephone service, but nowadays the 
necessity for telephone service has spread so that every 
class of the community uses it, and every day finds the 
telephone supplanting more and more letters, telegrams, 
and other means of communication. 

Twenty-one years ago, when Manchester was not con- 
nected telephonically with London, and pioneers were 
busy anticipating the difficulties of communication owing 
to the process of inter-switching, etc., there were 1,400 
subscribers here and about 5,000 subscribers in the 
Metropolis. A night service was inaugurated in London 
about this time, but with indifferent success, and from 
10 o'clock at night until 6 o'clock in the morning there 
were only 40 calls per week, and it was estimated that 
each one cost 10s. Now at the present time some 18,600 
calls are originated on the National Telephone Co.'s svstem 
in London nightly, between 8 p.m. and 8 a.m., and the 
103,287 exchange stations as at January 1 this year 
originate 590,000 calls per day. 1n Manchester the number 
of exchange stations have increased to 20,000, giving 
138,000 calls per day. 

All will recognise that speed is essentially the telephone 
engineer's maxim, and a few seconds saved on each call 
approaches gigantic proportions in the aggregate; conse- 


* Abstract of paper read before Institution of Electrical Engineers, 
Manchester, Nov. 16. 


quently, even the expressions employed by the operators 
are regulated, and co-operation, or team-work as it 18 
called, is now used extensively, and reacts favourably on 
the service. An example of the wastage in words, no 
doubt fresh in the memory of not a few, existed in the 
local custom of saving “ Right ” after repeating a demand 
for a number. When this practice was discontinued, the 
improvement was soon appreciated, as the saving effected 
by omitting 100,000 unnecessary words per dav is not the 
only feature involved. 


In spite of the strides made, full advantage is not yet 
taken by the public of all the facilities a telephone service 
offers, and this is not due to any technical difficulties. 
In some quarters discrimination is exercised as to the 
nature of the business invclved before the telephone con- 
versation is permitted, with the erroneous idea of reserving 
the telephone for more important business. The policy 
of preventing people reaching a correspondent quickly and 
freely is no more justified than leaving an accumulation 
of letters unopened and unanswered. It happens, however, 
that this indispensable means of communication is not only 
starved and undeveloped, but occasions much annoyance. 
A tendency to stagnation and disregard is very noticeable 
in other respects, but improvements are making headwav, 
although the educational process is a very slow one. The 
telephone service is the most rapid, cheapest, and most 
direct channel for information, and this channel should 
be open both wavs, and the intelligent study of the best 
method of handling telephone calls is of wide importance. 


The “engaged number" question is open to great 
misunderstanding, and a glance at a characteristic curve 
showing the number of calls which have to be dealt with 
during the various hours of the day will, in a measure, 
convey the reason. 

The rise and fall in calls, as shown by this curve, indicates 

a tendency to crowd the day’s work into about two hours 
in the morning and about two in the afternoon, and this 
tendency is more pronounced in exchanges serving strictly 
business localities. This characteristic explains many 
engaged numbers, but engaged calls are chiefly caused 
by an insufficient number of lines. The subscriber is 
usually only interested in- outgoing calls, and for this 
reason it is difficult to get the inward traffic recognised, 
although it is not at all in his interests to neglect his inward 
traffic. The demand during the busy times often con- 
centrates some unfortunate interest round one particular 
number, and even with the best of conditions it can happen 
that two or more operators are testing the same line 
simultaneously, and as it tests disengaged to each operator, 
a double connection occurs. In up-to-date switchboards 
this irregularity is reduced to a minimum. 
- The * engaged number" provides ineffective work at 
the exchange on some 230% of the total number of calls, 
to the subscriber it means lost time and lost or delayed 
business. 

For some reason, telephone engineering has not always 
been given its proper status and classified as an important 
branch of the electrical industry, and, curiously, when the 
development has now reached a stage approaching per- 
fection, the most important branch of the telephone 
service is not electrical in character, and the engineer 
who has persistently devoted his life to what may be 
termed the higher side of the art, finds it necessary to also 
acquire considerable commercial knowledge. 

The introduction of 24 volts pressure on telephone lines 
brought prominently to the front the question of insulation, 
and taking 1,000 lines under old conditions, on a wet dav 
400% tested under 100,000 ohms; the use of Sinclair- 
Aitken leading-in insulators, which introduces a dry section 
between the leading-in cable and the outside wire, raised 
the insulation considerably, and under the same atmos- 
pheric conditions, only 23% proved to be under 200,000 
ohms. An investigation of low insulation and the cause 
sub-divided the responsibility, as follows :—Outside lines, 
including the leading-in wire, 3795; window terminals, 
3195; office wiring, 1995; instruments, 7%. After 
receiving individual attention, no line tested under 7 
megohms. It does not necessarily follow that speech 
transmission was inferior under the old conditions, although 
with the transference from open to underground wires, 
insulation difficulties almost disappear. 
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Touching on the change from overhead wires to cable, 
Manchester possessed one of the first paper cable systems, 
and it is interesting to note the increase in the number 
of wires per cable. In the first installation there were 
153 pairs of wires in a 23 in. cable, and now cables con- 
taining 800 pairs of wires in the same diameter are used. 

The determination of the standard of transmission is 
practically of recent date. Using the words of an eminent 
telephone engineer, the telephone engineer is now able to 
measure telephone currents with the same ease as the 
lightning engineer employs the voltmeter and ammeter. 
The question of handling and providing tor a large number 
of wires has always been present. Was it advisable to 
bring all the lines into one exchange or split them up into 
several and connect with junctions ? In the first instance, 
the operator's reach and the space requisite were prac- 
tically the controlling features, and the time lost in trans- 
ferring a call was also a contingent question. Reduction 
in the dimension of various switchboard apparatus, and 
the introduction of automatic signals and common battery 
working, brought the standardisation of plant within 
reach, and the latter system places all complication at the 
exchange, where a skilled staff is available, leaving a 
minimum amount of work for the subscriber to accomplish 
with simplified equipment. The less the subscriber has to 
do, the better for the service, for he is strikingly incom- 
petent as an operator. 

Among the innumerable modifications of the origini! 
apparatus connected with the public service, the sub- 
scriber's instrument has also made a real progress, and 
the general excellence of the design and workmanship 
makes it difficult to suggest further improvements, although 
trouble, of course, does occasionally occur. The same 
progress is not so generally noticeable in the domestic or 
private telephone; the retention of the obsolete types of 
instrument is unfortunate, and whether this is due to 
inexperience or the borrowing ideas, the same errors are 
perpetuated, and the consequent difficulty of maintenance 
brings the industry into disrepute. 

The practice of designing or specifying instruments 
equipped with four-magnet generators and 1,000-ohm bell 
coils for internal use, where the maximum line resistance 
does not exceed З or 4 ohms, is absurd. In fact, for ringing 
currents, exactly the same rule applies as with direct 
currents from batteries, viz., the resistance or impedance 
of the piece of apparatus operated should be something 
about the resistance or impedance of the operating 
apparatus plus the lines, but in the case of lines of 
negligible resistance one might, very well, use even a 50- 
ohm generator and corresponding bell. In some switch- 
boards on the market the indicators are placed in series 
with the line, and series indicators, unless of very low 
impedance and used on short lines, are, of course, worse 
Írom a transmission standpoint than the bridging apparatus, 
and another point is that with series apparatus, by keeping 
down the impedance of the indicators, the sensitiveness 
is generally decreased, so that trouble is experienced 
owing to the fact that à more powerful source of signalling 
supply, whether battery or generator, is required. For 
some reason, also, most trembling bells are wound to 5 
ohms resistance, and trouble is experienced when it is 
necessary to work the bells in conjunction with a cable 
line of, say, two or three miles, with a resistance of, say, 
250 ohms. This should obviously be wound so as to have 
the same resistance as the average type of line, and there 
appears to be no reason why the rule of thumb work 
should apply to the design of local service apparatus any 
more than it should to the design of long-distance apparatus. 

When attention is once aroused, no doubt the ingenuity 
and enterprise of the manufacturers will speedily find 
methods to increase the efficiency of this class of telephone. 
It should be remembered that manufacturers do not, as 
a rule, instal and maintain installations, which probably 
explains the foregoing shortcomings; so the following 
analysis of faults, taken over a long period and a large 
number of instruments, given in relative order of impor- 
tance, may be of interest :— 

l. Wiring.—Much trouble can be traced to the 
practice of leaving at each terminal a spare length 


of wire in the form of a helix which is easily 
broken. The wire should be stapled direct to the 


terminals. Faulty design and the placing of 
cotton-covered wire in unsuitable positions or in 
steel conduit, where moisture and condensation 
in time break down the insulation. 


2. Primary  Batteries.—The life of a battery varies 
according to circumstances, but they are often 
needlessly changed. The correct way to test is 
to leave the receiver off the hook for at least 
five minutes before making the necessary observa- 
tions. 


3. Bell Troubles. — After being adjusted correctly, the 
chief trouble is caused by cleaning gongs. Inter- 
mittent faults in the coils, often due to acids used 
in the manufacture of the bobbin fibre end, it is 
a difficult fault to localise even with a weak 
current. A generator circuit will oftentimes 
overcome the interruption to the circuit. 


4. Instrument Cords.— The cord represents the weakest 
part of any system, and is known as the telephone 
man’s scourge. It is, therefore, wise to reduce 
the cords to à minimum; for this reason, 
the hand combination instrument is really the 
most. inefficient and, consequently, the most ex- 
pensive instrument to maintain. Its popularity 
is due to the convenience offered. 


5. Transmitters —Damage by pencils and the packing 
of granulated carbon. These troubles are largely 
overcome by the use of the solid back microphone 
chamber with perforated mouthpiece. 


6. Generators.—Cut-out troubles. Short-circuiting 
the generator due to breakdown of insulating pin, 
oil and metallic dust is generally responsible, 
especially in certain tvpes of instruments where 
the frame is used ав a common connection. 


7. Neceiver.— Represents the first telephonic apparatus 
invented, and left the hands of the inventor in 
an almost perfect condition; it offers very little 
scope for improvement. The change from bar to 
horseshoe magnets 1s, perhaps, the most important 
À diaphragm too close to the magnet is a trouble 
which can be ascertained by the sound emitted 
when flicked with the finger, the sound should be 
hollow. Freedom from dirt is essential. 


8. Lightning Arrestor.—Generally of the serrated type, 
open and exposed to dust and foreign matter, 
which causes short circuits. Terminals left exposed 
to the atmosphere will, in a short time, cause 
trouble. 


9. Fixing instrument to damp walls introduces various 
trouble. 


10. Cradle Switch.—Such causes as poor springs and 
contacts, and the accumulation of dirt interfere 
with the regular working of some types of instru- 
ment switch-hooks. 


A glance at the common battery standard instrument 
will show the great improvements and modifications in 
favour of low maintenance costs, and there is apparently 
no reason why these features should not be introduced in 
other types. For small installations it is not always 
advisable to instal a common battery equipment, but the 
time has now arrived when the advantages of à common 
battery system should be universally appreciated ; but 
unless manufacturers take in hand the necessary educa- 
tional work, opportunities will, for the time being, be lost, 
and obsolete systems installed. 


The advantages a common battery system offers may 
be sub-divided under the headings of Line, Instrument and 
Switchboard :— 


(a) The common battery instrument dispenses with 
the local battery and generator. The simplified 
instrument consisting of bell, receiver, induction 
coil and transmitter, with the addition of a con- 
denser, supplies all requirements, and the act of 
taking off and replacing the receiver gives a 
definite call and clear by making and breaking 
the circuit for direet current from the exchange 
battery. 
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(b) Line.—The line is practically under permanent 
test, and faults are automatically recorded. 


(c) Switchboard. 


J. Responsibility is concentrated to quite 80% 
efficiency. 


Nw 


Automatic calling is provided. 


Gs 


. Automatic supervisory signals are provided for 
both the calling and called subscriber, showing 
the operator the state of the connections. 


= 


. Uniformity of speech is provided by eliminating 
the local battery’s variation in voltage. 


5. Saving in space on the switchboard is of great 
importance. 

In a common battery svstem, accumulators are usually 
emploved, but there is no reason why suitable primary 
cells of low resistance should not be used for small plants. 

Generally speaking, the telephone has yet to be properly 
developed in connection with floor-to-floor messages. The 
cost of installing a private telephone apparatus may amount 
to anvthing from £1 to £8 per station, depending upon the 
tvpe of installation and the quality of the apparatus, but 
the cost of maintenance should amount to a small item, 
provided the apparatus be carefully selected and installed. 

The system to be adopted should be carefully considered, 
and where a reasonable number of lines are available the 
switchboard svstem is undoubtedly the best. The cost of 
an operator is certainly an item, but it must be remem- 
bered that the telephone and the operator save the time 
of important and highly paid officials and increase business. 
Extensions can be added from time to time with no diffi- 
culty and little expense; also, should one instrument be 
out of order, the trouble is restricted to that line and the 
remainder work as usual. 

The inter-communication svstem differs chiefly from that 
already explained, in that it throws the operating on the 
caller and is necessarily limited in scope. The expense of 
bringing the total nuniber of wires to each instrument 1s 
considerable, and the general practice. of adopting a single- 
line system to reduce expense produces overhearing and 
cross-talk, which depreciates the value of the system 
generally, and if manufacturers desire to retain this 
principle thev might, with advantage, devise some methcd 
of at least minimising the trouble. Assuming that the 
induction coil transforms up to 20 times, 3 volts alternating 
potential difference on the primary would mean 60 vclts 
on the secondary and on the lines, and as cross-talk is 
directly proportional to the line potential, it is possible 
that some reduction in the impressed potential on the line 
might be advantageous. 

It is not unusual for the average number of calls per 
station to exceed 10 calls per day, and if we consider a 
typical equipment where 50 instruments are installed, this 
means 500 calls and conversations daily. Reckoning the 
value of the conversations at the very low rate of id. 
each, it follows that the actual value of the traffic in the 
installation amounts to no less than £312 10s. per annum, 
the actual cost of the installation being slightly over £200, 
and the cost of maintenance about £15 annually. 

When we consider, in addition, the great saving in time 
and improved discipline, it is easv to see how the telephone 
call may be made a most valuable monev saver, but the 
equipment must be suitable for its work, efficiently installed 
and efficiently maintained. 


DISCUSSION. 
STANDARDISATION AND AUTOMATIC WORKING. 

Mr. Aitken: Standardisation would not come vet, 
for while the manual operator system had now been 
brought verv near to perfection, there was still much to 
be done in the work of an automatic system. Automatic 
working, without special operators, would come, and be 
a great advance on present methods. "Then there would 
be no need of bringing 30,000 lines into one exchange, 
and as the system is essentially a trunking one, sub-division 
into small sections could be carried out, reducing possi- 
bility of the disorganisation of the system in case of fires, 
etc. Regarding hand combination instruments, their 
popularity was due to their convenience in use, but cords 
are the bugbear of telephone engineers. In the automatic 
system there would be no cords. 


MERITS OF THE PosT OFFICE. 

Mr. Brodrick: There are certain Iservices in con- 
nection with Post Office telephones not generally 
known to the public. It is possible to telephone a 
message to a Post Office at any hour; the message will 
be written down there and delivered to any address within 
a mile's radius. The charge is 30 words for 3d. Similarlv 
if desired, the message will be posted from the Post Office. 
This arrangement is very convenient in country districts, 
with an early collection, as by telephoning to the Post 
Office a letter can still be got through later than the last 
local collection. More trunk calls come into Manchester 
than to any other exchange in the world. Between 10 
and 11 a.m., 10,000 such calls is the average. The Post 
Office had been making experiments lately in connection 
with the loading of cables. On a trial line, 38 miles long, 
the loading improved the speaking about 3 times. There 
had been some slight trouble with the insulation of the 
loading coils. On the new cables between Liverpool and 
Manchester, inductances were being put in at 24 mile 
intervals. 

NuMBER OF WIRES TO A CABLE. 

Mr. Latimer: According to National Telephone Co.’s 
specification, 1,200 pairs of 63 lb. wires could be easily 
got into a 24 in. cable. Between Liverpool and Birken- 
head was laid in 1891, the very first dry core air space cable 
ever put in in Europe. It was 2} in. in diameter, and had 
only 41 pairs of wires. Thirty-four of these were in use 
to-day, and the cable had been very successful in opera- 
tion. | 

BRITISH v. AMERICAN PRACTICE. 

Mr. Whalley: Five years ago most of the exchange 
equipments had to be bought abroad. Now there were 
several firms in the country able to supply the whole equip- 
ment. The standards set by the G.P.O. and the National 
had set a very high value, and practically everyone works 
to them. Two years ago at an exhibition of telephone 
makers at Chicago, he asked for a guarantee from American 
firms, that their stuff would meet the standards, but not 
one would give such a guarantee, as the requirements 
were so much greater than for American practice. Regarding 
the measurement of telephone currents, he did not think 
the present methods very satisfactory, and remarked that 
correct current strength was not a guarantee of high 
speaking efficiency. 


LONDON TUBE RAILW AYS. 

Notice has been given of a Parliamentary Bill enabling 
the Great Northern, Piccadilly, and Brompton to absorb 
the Baker-street and Waterloo and the Charing Cross, 
Euston, and Hampstead lines. The issued capital of the 
three companies is £15,920,000 and that of the London 
Electric Railways Co.—the name to be adopted for the 
amalgamated concern—will be £16,800,000. An important 
feature of the scheme is that the Underground Electric 
Railways Co. of London, which has built the systems, 
will be relieved of its hability to gurantee the interest on 
some of the capital issued. A new loop-line at Charing 
Cross of about half a mile will connect with the Bakerloo 
tube at Trafalgar-square and with the District system 
on the Embankment. 


ELECTRICITY IN PRINTING WORKS. 

About thirty students attending Mr. Kilburn Scott's 
lectures at the Northampton Institute, London, were, 
by permission of Messrs. Lloyd, shown the engineering 
features of the large printing establishment in Salisbury- 
square. In the absence of the Chief Engineer, Mr. Mascord. 
the party was received by the Electrical Engineer, Mr. 
Blake, who explained in detail the various features of 
interest. 


ELECTRIC RAILWAY FATALITY. 


As a train was about to start on the London District Railway 
the motorman noticed that a cable was on fire, and asked a 
conductor named Charles Sergent to get the passengers out in 
order that the train might be shunted into a siding. Shortly 
afterwards, Sergent was found unconscious on the floor of the 
motor-room, and he died in St. Mary’s Hospital, Paddington. 
It was stated at the inquest that death was probably due to 
electric shock, but no explanation of the manner in which 
Sergent came into contact with the electrical apparatus cou'd 
be given, and the inquest was adjourned, 
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ELECTRICAL PRODUCTION OF DIAMONDS. 


On the Continent of Europe, especially in France and 
Italy, the late Wernher-Lemoine cause célébre has had the 
effect of directing the attention of scientific men to the 
mysteries of the artificial production of diamonds. 


One of our Italian contemporaries says that although 
the manufacture of diamonds appears to belong more to the 
domain of alchemy than of commerce, many experts 
think otherwise. Certainly M. Moissan, of the French 
Academy of Sciences, had great faith in his powers to 
produce diamonds with the help of electric furnaces, and 
though he was reticent as regards his methods (not having 
perfected them) he showed diminutive crystals, perfect 
miniature diamonds, which he had produced. But his 
premature death, robbing science of a most promising 
worker, put an end to these researches, for nobody knows 
how Moissan set to work, what was the initial mixture 
he dealt with, or what were necessary reactions he looked 


for in order to manufacture the precious crystals. 


both chemists and electricians agree that 
actually, in certain electro-metallurgical operations, 
diamonds are produced accidentally, just as of old calcium 
carbide (the raw material of acetylene gas) was produced 
incidentally long before Bullier gave to the world the 
definitive method for the commercial production of these 
useful salts. It is a common-place of science that we are 
daily carrying out processes, often of incalculable value, 
unknowingly. The attention is directed in special direc- 
tions, and the accidental is generally overlooked, because, 
as a rule, these unexpected results are of too slight a 
character to be recognised and require to be carefully 
studied before their usefulness becomes apparent. Thus 
it is that many believe that if all the products of the electric 
furnace were analysed, if all the scoria, small pieces of 
iron and other residues were accurately examined, one 
day or other there would be discovered the few grains of 


However, 
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pure carbon, the precious material, wh'ch some day, when 
the requisite chemical and physical phenomena were present, 
though hitherto unnoticed, will result in the production 
of diamonds. It would then be comparatively easy, with 
the aid of the note-book, to work back and find out exactly 
what was the necessary phys‘cal and chemical combination 
for the solution of this great mystery. 


So far, experiments have rema‘ned hypnotised, as it 
were, by the celebrated experiments of Moissan. Yet no- 
body knows precisely the details of his method, and cer 
tainlv it is bv no means clear that other and more reliable 
ways are not open. Moissan himself was doubtful as to 
his ground, for he was restive under the suggestion that 
It is 
significant that M. le Chatelier found that the carbon 


his experiments should be repeated under control. 


resulting from the decomposition of iron at temperatures 
varving between 700 and 1,100? C.. and a pressure of 
round about 15,000 atmospheres, was alwavs in the form 
of graphite, not of the crystalline diamond. There was 
something missing. As for Lemoine, with his rudimentary 
apparatus and his haphazard methods, his claims were 
purely fantastic. Nevertheless, this does not mean that 
Moissan was wrong; only that he had not seized the whole 


of the phenomena of his successful experiment. 


But, as we have said, search can, and is being, made 
in other directions. For instance, recently the French 
Academy of Sciences proceeded to open sealed packets 
deposited by M. Guynot de Boismenu in April, 1908, 
and January, 1909. M. de Boismenu has a wide experience 
of the electric furnace, and in his sealed packets he described 
a method of manufacturing diamonds which differed 
Un- 


fortunately, the Academy was unable to examine the process 


completely from what Moissan had made known. 


in its entirety, because patents taken out in 1907 were 
involved, and so far the method in its entirety remains 
But it is known that M. de Boismenu did not 
use very high pressures, which Mo'ssan considered essential 


& secret. 


in order to approach as far as possible natural conditions, 
However, it is actually postulated that a new and reliable 
way of producing diamonds is before the Academy. 


Many other students have been experimenting, and some 
of these have found that certain materials have an un. 
mistakable tendency to favour the crvstallisation of carbon. 
It is possible that if one of these had been used bv le 
Chatelier, his graphite would have been transformed 
into the hardest form of pure carbon, the d'amond. At 
all events, these observations mark a decided step forward. 
and point out that though it is not definitelv proved that 
the electric furnace will turn out large diamonds, there is 
much likelihood that M. de Boismenu may ultimately 
succeed in this difficult operation. It is abundantly clear, 
however, that whatever method is adopted, he who is 
destined to discover the key of the mystery must have an 
extensive practical knowledge of the electric furnace, 
and, moreover, must have studied deeply the extremely 
complex and little understood phenomena of electro- 
chemical reactions. Ву co-ordinating his observations 
he may then, by patient and judicious deductions, arrive 
at the exact formula, and the indispensable physico- 
chemico conditions by which pure carbon can be ervstallised. 
Unless, indeed, one fine day the mystery is revealed by 
chance—very possibly that is what may happen. 


CORRESPONDENCE. 


“Опе man’s word is no man's word, 
Justice needs that both be heard.” 


TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
“THE EprTOR, 149, Fleet Street, London, E. C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
thal week's issue of the Journal. 


INSULATED WIRE FOR CANADA. 


Nir,—] am in receipt of a copy of the issue of October 
15 and am interested to read vour note on page 1, headed 
* Insulated. Wire for Canada.” I think it decidedly oppor- 
tune that British wire manufacturers should make an ort 
to place their products on the Canadian market. As vou 
are aware, we use the B & N gauge altogether in this country. 
and British wire should be so described. Owing to the dis- 
tance from the factory to the consumer, it 1s almost 
absolutely necessary that British manufcturers should have 
Canadian representatives, not. only in the East, but in 
the Centre West, and in British Columbia. I would be verv 
pleased to see a move made in this direction, and believe 
that considerable busimess might ensue if the goods are 
properly placed before the consumers. 

I may sav that the above remarks not only apply to 
wire but to various other products of British manufacture. 
This department inspects all installations before current 
is allowed to be used on the same, and therefore has to 
criticise: various materials entering into the installation. 
In the matter of English tumbler switches, out of a batch 
of six or seven different makes that were submitted bv 
local dealers to this department for examination, only one 
would at all meet our requirements, the features criticised 
being the absence of an insulating lining in the metal cover; 
the smallness and insecurity of the binding posts and screws ; 
and the absence of anv mark as to ampere capacity and 
voltage. At the present time we work altogether on the 
National Code rules of the United States and Canada, 
and articles such as switches and so forth would have 
to complv with these requirements. 

Yours, ete., 


Winnipeg, К. A. CAMBRIDGE. 
Manitoba, City Electrician. 


DEVELOPMENT OF RADIOTELEGRAPHY.* 
By PROF. H. STROUD, M.A., D.Sc., M.I.E.E. 

As we have recently established a Wireless Telegraphy 
Station in conncction with the Physical Department of 
Armstrong College, it secms appropriate that I should 
devote my address to the subject of Radiotelegraphy, with 
an account of the College station. This vear the scientific 
basis of modern radiotelegraphy comes of age, Hertz having 
announced his discovery of electric waves in 1888. It was, 
however, not till about 1897 that Marconi brought into 
prominence, by his large scale experiments, the method of 
signalling by means of Hertzian waves. At that time the 
Branly coherer (1890) formed the chief method for detecting 
the electric waves, and the system of wireless telegraphy of 
1897 owed much to the pioneer work of Sir Oliver Lodge as 
well as to the practical extensions with which Marconi's 
name is intimatelv associated. 

In March, 1899, Marconi first made communication 
between England and France across the English Channel. 
At the beginning of this century the greatest distance of 
communication was about £00 miles, which has been 
increased within recent years to 2,500 and more miles in the 
transmission of signals across the Atlantic. Great progress 
during the last few vears has been made in the production 
of persistent or undamped waves, in connection with which 
the Poulsen are method is most prominent. These un- 
damped waves permit great precision in tuning. They can 
also have their intensity altered by means of the voice 
acting on a suitable microphone, and thus, using a receiver 
which is quantitative in action depending on the amplitude 
of the waves, it is possible to transmit speech, and the 
foundation has been laid for the development of radio- 
telephony. Further, the spark sender has been much 
improved, due to the introduction of the“ shock excitation? 
system based on. Wien's " quenched spark," 1906. This 


* Chairman's address to the Institution of Electrical: Engineers, Newcastle- 
on-Tyne Section, Nov, 22. 
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system is employed by the Telefunken Со., and has given 
excellent results. 

The radiotelegraphic station in the Physical Department 
of Armstrong College is licensed by the Postmaster-General 
as one for experimental purposes. Mr. Morris-Airey has 
been associated with me in connection with the station, and 
I have much pleasure in acknowledging the enthusiasm he 
has exhibited in the design and equipment of the station. 
We have benefited by the valuable technical advice kindly 
given by Mr. Sörensen, engineer and manager of the 
Cullercoats radiotelegra phic station. 

The towers of the College aiforded a very simple method 
for the erection of the antenna. In its construction about 
1,500 ft, of wire cable are used ; the cable is seven-stranded, 
and is made up of No. 20 S. W. G. bare silicium bronze wire. 
À double cable of this wire, about 170 ft. long between the 
insulators, is stretched between the Sir Lowthian Bell 
tower (130 ft. high) and the Jubilee Exhibition tower (80 ft. 
high). The double cable is insulated at each end by three 
porcelain insulators of special construction so as to prevent 
the ends of the wire falling in case of the breakage of the 
insulators. Two sets of cables of the same wire are attached 
to the 170 ft. of insulated double cable, and lead to the room 
where the signals are sent and received—-one set consists 
of five cables ‘suitably spaced towards the higher tower end, 
the other set consists of three cables suitably spaced 
towards the lower tower end. The King’s Hall necessitated 
this division into two sets, but it is arranged, by scparately 
Insulating the two sets, that the antenna can be used as a 

" loop " antenna, or all the eight cables can be joined at 
their lower ends, thus forming a “ fan " antenna, but of 
unsymmetrical type. The connections between the insu- 
lated antenna and the experimental room are made through 
two leading-in tubes of porcelain above one window ; each 
porcelain tube, which is filled with paraffin, has a brass tube, 
furnished with terminals at the ends, along its axis. The 
lower ends of the two sets of theantenna cables are joined 
to the outer terminals on these brass tubes, the inner 
terminals being normally joined together and connected to 
the switch in the ecntre of the wall of the room. The antenna 
is thus in the normal connection a " fan" antenna. The 
centre switch enables the antenna to be Joined to (1) the 
spark sender; (2) the Pouls:n are sender; (3) the earth; 
(4) the receiving side. The carthing wire, used for sending 
and receiving, is a thick cable proceeding through the floor 
out to an extended lead roof over a corridor. 

The spark sender consists of an 18 in. Apps’ induction 
coil, which can be excited from the city alternating supply 
(100 volts) through a suitable resistance, or, using à mercury 
or other break, by means of storage cells up to 100 volts. 
The s:nding circuit includes a capacity of large Levden jars 
arranged in parall-l and series. This condenser discharges 
through an inductance consisting of a few turns of a helix 
of stout copper tubing and various tvpes of spark gap. The 
capacity and inductance are adjusted for a wave length of 
600 metres. At present the coupling with the antenna 
circuit is direct, as it is usually in the Braun sender. Such 
a number of turns of the helix are included in the antenna 
circuit as to produce the correct wave length. Weak 
coupling is provided by making only one or two turns of the 
helix common to the closed oscillation circuit and the 
antenna circuit. 

The Poulsen arc generator is of an experimental type, 
having а separately excited magnetic field which can be 
varied over a wide range. The arc is struck between the 
usual copper and carbon electrodes inside a closed chamber 
with marble sides, with means for admitting hydrogen, coal 
gas, etc. The suitable atmosphere can also be provided by 
means of a spirit dropper which allows alcohol to drop on 
to the copper electrode, or into th? arc near the copper. 
The arc is fed from the city direct current 240 or 480 volt 
mains through regulating resistances, air cored choking 
coils being introduced to prevent the oscillations passing to 
the supply mains. Under normal working conditions one 
terminal of the are is connected to earth through a large 


capacity (block condenser), the other terminal being con- 


nected through a similar condenser to an inductance and 
capacity which are connected to the antenna. The capacity, 
which is in parallel with the inductance, 1з an oil condenser 
and both it and the inductance сап be changed to give 

various wave lengths up to 1,500 metres. The sending key 
is arranged to short circuit either an extra capacity or an 


— —— — — — 


extra inductance in the antenna circuit, so as to produce the 
variations in wave length by means of which signalling is 
eifected on the Poulsen system. 

For the receiving circuit, a primary coil, wound with 
No. 14 wire over an ekonite cylinder (12 in. diameter), is 
arranged with its axis horizontal. Spring contacts connect 
the turns of the coil in use to the antenna and to earth, a 
variable condenser being arranged in parallel with the coil. 
By means of a double- -pole- -change-over switch, the variable 
condenser can in a moment be changed from the above 
connection and put in series with the coil between the coil 
and earth. In this way the wave Icngth can be adjusted 
between wide limits from the lowest wave length uscd in 
wireless telegraphy of about 300 metres up to the highest 
uscd by Marconi of nearly 4,000 metres. Inductively 
coupled with this coil is another coil, sliding within it, also 
wound on an ebonite cylinder but of slightly smaller 
diameter. To this secondary, which can be closely or loosely 
coupled to the primary by sliding it in or out along guides, 
are connected the various detectors, electrolytic, thermo- 
electric, ete. Near one спа of the primary coil is arranged 
another secondary wound on an ebonite cylinder (13 in. 
diameter), with a finely stranded conductor consisting of 21 
strands of No. 35 silk covered wire. This secondary is 
intended for use as the receiving circuit for the undamped 
Poulsen waves. Variable cond: nsers are joined to the turns 
of this secodnary coil, and adjustment of the wave length is 
made by mans of contacts on the secondary and the 
variable capacity. By means of a Poulsen “ tikker ” the 
energy, accumulated by resonance, intermittently charges 
a condenser across which is the receiving telephone. "The 
coupling between the tuned primary and secondary of the 
Poulsen receiver is varied by the rotation about a vertical 

axis of the secondary before one end of the primary coil, 
whose axis is horizontal. 

The development of the Armstrong College experimental 
station will, we trust, afford facilities for studving radio- 
telegraphy, and for making investigations in connection 
with the subjcct. As previously mentioned, recent progress 
has been largely in the production of persistent or undamped 
waves. The advantages claimed for the Poulsen arc un- 
damped wave system are (I) that, owing to the persistent 
effect of undamped waves, the receiving circuit can be very 
loosely coupled to the antenna circuit, and thus rendered 
very insensitive to atmospheric electricity, or to undamped 
waves of wave length differing by even a small percentage 
from those for which the receiver is adjusted. Again (2) the 
potentials imposcd on the sending antenna are ‘only a few 
thousand volts, and only a few hundred volts are used in 
the sending system. Following upon Poulsen’s arc method 
and Fessenden’s high frequency alternator for radio- 
telegraphy and tclephony, we have Marconi's high speed 
discharger. The arc is only able to produce very high 
frequency oscillations when means are supplied for quickly 
getting rid of the heat liberated in it. Poulsen eifects this 
by conduction, using a water cooled copper electrode as 
anode. Marconi effects this by a convection method. 

The new Telefunken " shock excitation " systemsbased 
on Wien's " quenched spark" 1906, has proved a great 
improvement on the ordinary spark method. In the ordinary 
spark method for the production of electric waves, reaction 
takes place between the primary spark circuit, as long as 
the spark lasts, and the secondary antenna circuit, this 
reaetion resulting in the production of waves of two wave 
lengths. In the new Telefunken system, advantage is taken 
of the very large damping of a series of very short sparks. 
The primary oscillations are ' quenched " by this damping 
after but one or two swings and the secondary circuit con- 
tinves to oscillate in a single period, giving rise to an electric 
wave of definite wave length. An alternator having a fre- 
quency of the order of 1 ‚000 per second produces, by means 
of a transformer, a very high number of discharges per 
second. One of the principal advantages of this system is 
the musical tone produced in the telephone at the 
receiving end, this is distinctive of the station transmitting, 
and very different from the noise of atmospheric 
disturbances. 

In the Lepel system one very short cool d spark between 
two flat metal plates. 3 in. in diameter, is uscd. These plates 
are separated by paper except at the centre, and the supply 
voltage is 400-500 volts. The receiver in this system con- 
tains two tuned circuits, tliecaerral and the intermediate, 
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and an aperiodic circuit In which is the detector of the 
thermoelectric type. 

The problem of directive wireless telegraphy has made 
considerable advance towards solution bv the experiments 
of Bellini and Tosi, who have constructed a complex 
antenna, by means of which the waves are sent almost 
entirely in one direction, Similarly at the receiving antenna 
they can locate the sending direction. In their first arrange- 
ment two triangular antenne, open at the top, are supported 
from one mast. The planes of these antenne are per- 
pendicular. When oscillations are set up inductively in 
coils included in the bases of the triangles bv means of a 
single coil that can be turned in different directions, the 
radiation is greatest in the plane of the moving coil. Con- 
sidering each antenna separatelv, the radiation is greatest 
in the plane of that antenna, but with both antenne the 
radiation is greatest in the plane of the coil inductively 
coupled with the antenna coils. The arrangement is called 
by Bellini and Tosi a radiogoniometer. 

In their final arrangement the radiation is confined 
almost entirely to the one side of the transmitting direction 
by employing an ordinary vertical wire antenna in con- 
junction with the above. The curve of radiation may then 
be made of the form of a cardioid with the antenna at the 
cusp, instead of the figure of 8 curve given by the first 
arrangement. Experiments with this svstem were made 
with satisfactory results last vear between Dieppe and 
Havre, and Dieppe and Barfleur. Wireless telegraphy has 
special fields of its own, viz., communication between ships, 
and between ships and shore, and communication between 
places between which it 1s difficult to lay cables, as well as 
the fields already served by means of telegraphic wires. 
The transmission of news to ships at sea renders it possible 
to publish daily on the various liners several editions of a 
newspaper, and it is important to note that the same mes- 
sage can be transmitted simultaneously to any number of 
stations that are provided with suitable receivers, and are 
within the range of the sending station. Moreover, radio- 
telegraphic communications are independent of the many 
causes that interrupt wire telegraphy, such as snowstorms, 
hurricanes, etc., on land, and cable accidents at sea. 

At the present time wireless telegraphy forms an indis- 
pensable adjunct for warships, as well as for the great liners 
crossing the ocean, and soon, no doubt, no ship will proceed 
to sea without this invaluable method of communication. 
We may also note that, by the receipt of weather reports 
from ships at sea at definite times, it will be possible for the 
meteorological authorities in England to obtain the advan- 
tages that have previously only been possible to countries 
of vast extent, such as America, and thus to be able the more 
exactly to predict the weather. It has also been proposed 
to send signals at pre-advertised times from the Eiffel 
Tower, say at midnight, when there is least liability to 
interference, and thus ships in the Atlantic could receive the 
correct time necessary for determining the longitude. 
Before concluding my address I desire, if I may be allowed 
to do so, to offer a high tribute to the numerous valuable 
expositions of the subject contributed by Prof. J. A. 
Fleming, F.R.S. 


THE MAGNETIC TESTING OF IRON.* 
By PROFESSOR W. BROWN, B.Sc. 


I make no apology for taking “Iron” as my text, 
because it 1s of the greatest interest to all electrical engineers 
and the magnetic testing of iron has long passed the experi- 
mental and laboratory stage, and is an operation of the 
utmost practical importance in the building of dynamos, 
transformers, etc. 

Of the various methods for testing the magnetic pro- 
perties of iron which have been mentioned, the Ballistic 
method, where the specimen is in the form of a closed 
ring, is, no doubt, the most accurate when we wish to 
investigate the magnetic properties of iron from a strictly 
scientific point of view, more than from the point of view 
as to its commercial application. 

The experiment is long and tedious on account of both 
the magnetising coil and ballistic coil having to be wound 
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on each specimen, and even when the observations have 
all been made, a good deal of time is consumed in per- 
forming the calculations, not to speak of the time and care 
required in standardising the ballistic galvanometer. 

The Magnetometer method is more straightforward, and 
is as accurate as the ballistic method if the specimen 
of iron under test is at least 400 diameters long. In this 
case, of course, the one solenoid or magnetising coil serves 
for any number of specimens; it is, however, like the 
ballistic method, more a laboratory than a workshop test ; 
all the same, it is, in my opinion, the most convenient 
method when we want accurate resultsin a comparatively 
short time. 

In Hopkinson's divided-bar method the time taken to 
prepare the specimens is a consideration, and more im- 
portant still is the difficulty of getting good iron to iron 
contact when the parts of the test bar come together. 
It was, however, a distinct advance on the previous 
laboratory methods in use. 

In Ewings Hysteresis tester—though some time is re- 
quired to prepare the samples—we have a handy workshop 
instrument, and though it determines the value of the 
magnetic induction for only a few points on the curve 
given by the sample, it is sufficient to indicate if the speci- 
men is near or within the limits specified by the manu- 
facturer. This is itself an important consideration as it 
may often save the time which would be consumed in a 
longer test. 

Ewings Bridge has the objection of many instruments, 
and that is the time taken to turn up and prepare the 
specimens to be tested ; the effects of the air-gaps, however, 
are fairly well got over. It 1s, as we have seen, a modified 
form of the ring method, where a magnetic balance is 
obtained against a standard rod, instead of getting the 
absolute value. As a workshop or even a laboratory 
instrument it is valuable for getting the first up-going 
or permeability part of the curve, and with the instrument 
the calculation is reduced to à minimum. 

Thompson's Permeameter has the objection of all traction 
methods, namely, the presence more or less of air-gaps 
in the magnetic circuit, as well as the old difficulty of getting 
good iron to iron contact. As you know, air-gaps even of 
the smallest have a great influence on the magnetic flux. 
The instrument on the whole has its merits as a rough 
workshop tool. 


Of the magnetic balance type of magnetic tester, Du 
Bois form makes use of an air-gap and measures the attrac- 
tion or pull of the magnetised specimen across it; whereas 
in Ewing's balance the air-gap is parctically got rid of 
and the iron to iron contact reduced to a mere line. One 
great advantage of these balances is that you can get 
your result by either multiplying by a simple number 
or by reading off direct, the constants having been pre- 
viously obtained bv means of a standard iron bar. 

In the Permeameter of Lamb and Walker, an air-gap 
is actually made the standard of reference, that is, the 
magnetic reluctance of something unknown (the iron) 1s 
compared with the reluctance of the air-gap which is quite 
definite and is unity. In this instrument I think we have 
a very distinct advance. 

As for Drysdale’s Permeameter, I think that the testing 
of a small part of a bulky material is very doubtful; the 
assumption is made that the material is homeogenouse 
throughout, but the result of a test made at one part might 
not agree with that obtained at another part. Again 
iron is not used in the bulk commercially ; at any rate 
we don't want to know the “ bulk losses," but the losses 
when the material is in the form of strips or plates. Then 
the small pin—the part really tested—may be changed 
physically in the process of drilling, and there must be 
small air-gaps between the pin and conical plug, and between 
the plug and the mass of the material, all of which one 
would think would affect the results. Drysdale, however, 
says that the results got with his instrument are within 
2 or 394 of those obtained with the same material by 
the ring ballistic method ; so that on the whole we may 
sav that the instrument is suitable for workshop tests. 

The methods of Professors Fleming and Beattie for testing 
the bvsteresis loss in iron by means of alternating currents, 
are of extreme interest, and are of great use when once 
the apparatus has been set up and calibrated: 
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PUBLICITY. 


In this Section of The Electrical Engineer” we give Publicity to 
New Inventions and Specialities. 


PILLAR TYPE MOTOR PANELS. 


The Adams Manufacturing Co., Ltd., have recently 
placed on the market a line of standard panels of the Pillar 
pattern, which represents the latest developments of this 
type of apparatus. These panels are not experimental, 
but represent the result of the experience of a large staff 
of specialists in this work. The Regulations of the Home 
Office and all other public and many private authorities 
are completely satisfied by them. In their design, while 
due regard has been paid to low cost of manufacture and 
consequent reasonable selling price, quality the best has 
been the determining factor in every decision. 

Particular attention has been paid to providing easilv 
renewable parts where wear and tear or sparking could 
occur. 

Each piece of the design is robust; nothing is flimsy ; 
there are no soldered joints or floating wires; and insula- 
tion is always by porcelain, air or mica. 

We illustrate one of the latest types of these panels. 
This consists of two of the company’s magnetic circuit 
breakers, one of their robust type starters, and an ammeter. 


PILLAR TYPE MOTOR PANELS. 


In this panel the circuit breakers are designed to open 
the motor circuit on both poles in case of an overload, and 
are interlocked with the starter, so that they cannot close 
except when all starting resistance is in circuit. Being 
operated magnetically, no handle is required for the circuit 
breaker. The first movement of the starter handle in the 


starting direction causes the circuit breaker to close, but 
it will not remain closed if an overload exists, even though 
the operator should continue to move the handle forward. 
By the employment of their patent “ arc-preventing inter- 
lock,” all circuit breaking, whether resulting from an 
overload or any other cause, is performed by the circuit 
breaker, and cannot take place on the contacts of the 
starter. 

If the starter handle be moved backward, the circuit 
breaker immediately opens circuit; consequently, spark- 
ing cannot take place on the starter contacts, because they 
are then dead. Circuit is broken in a fire-proof chamber, 
the walls of which are formed by the pole pieces of the 
blow-out magnet; consequently, arcs ате instantly 
quenched. The pole pieces of the blow-out magnet can be 
turned upward so as to allow of inspection and renewal of 
the carbon contacts. 

The company claim the panel to be absolutely “ fool- 
proof,” and, we understand, they have recently secured 
large orders for this type of apparatus, particularly for 
wood-working machinery, mines and shipyards. | 


—ſ——— — DS) 
SIMPLEX HEATING AND COOKING APPARATUS. 


The peculiar features of heating and cooking appliances 
manufactured under Prometheus patents are the thin 
resistance strips or Elements," as they are usually called, 
of special construction presenting an exceptionally large 
heating surface per watt energy dissipated, and conse- 
quently they are run at comparatively low temperature. 
Unlike wire coil systems they are entirely free from oxidisa- 
tion effects, and the fact that the destructive results 
attendant upon the alternating heating up and cooling 
down, ensures long life. Further, self induction does not 
enter into consideration. The actual element itself is un- 
usually light, thereby reducing the total weight of the 
appliance considerably, particularly in regard to convectors. 
The increase in weight of Simplex apparatus is very little 
over that of the equivalent made for heating upon a gas 
ring or coal fire. The construction provides that the ele- 
ments are kept in close contact with the surfaces which 
1t is desired to heat, in many cases by means of substantial 
press plates, and there is no embedded enamel. 

There are several types of elements designed to be suit- 
able for various pieces of apparatus for which they are 
employed. The flat open type of elements which are used 
for food warmers, hot cupboards, etc., are connected 
in parallel,so that a mishap to one will not affect the working 
of the whole. For water heater in some types of bettles 
the ring form of element is employed, in which case the 
element is assembled round the hot well of the vessel. 
A small flat element is used on saucepans and the majority 
of kettles, whilst for flat irons a flat element provided 
with spring Z shaped terminal is employed. In all cases 
metal press plates are carefully constructed, having machined 
surfaces, so that every portion of the strip may efficiently 
transmit the heat generated. Temperature regulation 
is fitted to all appliances of large capacity or of a more 
expensive nature. This is arrived at by means of three 
terminals or by a special regulating plug; the latter does 
away with the necessity for triple flexible connectors 
to the three terminals, made by means of three sockets, 
two black and one red, the former being connected to one 
pole and the red socket to the other pole. The self indicating 
plug shows at a glance the power being absorbed, the four 
different positions buts both circuits in parallel, both in 
series or one circuit on only) and off position. 
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We have received from the Simplex Co. the new seasons’ 
list of electric cooking appliances. The main lines are, 
of course, kettles and irons. The former range in price 
from an article in tin or to a heavily silver-plated k ettle 
with ebony fittings, complete on a stand. A number of 
this pattern were supplied a short time ago for use of 
H.M. the King. 

The most popular tvpes are a pint-and-a-half copper 
kettle of kitchen design, loaded to 400 watts to boil in 
12 minutes, and a rather more ornamental brass kettle 
with a cane handle, more suitable for afternoon tea use. 

A further useful utensil supplied at a low price is a 
small copper shaving pot. This has a capacity of half-a- 
pint, just sufficient for the purpose, and boils in the short 
space of three minutes. 


A glance through the Simplex Co.’s new catalogue 


shows a general tendency towards cheaper utensils, together 
with design, leaning towards the ordinary. kitchen articles 
with which evervone is familiar. For example, we have 
an exceedinglv useful range of saucepans of the cast iron 
variety, with a thin lid, ranging from a capacity of two 
pints and a loading of 500 watts, to 12 pints, loaded to 
1,400 watts. Potato steamers. double saucepan porringers, 
frving pans, ete., listed at reasonable prices all tend to 
indicate the domesticating of electrically hcated appliances. 

Irons, of course, are an important feature. А feature 
in connection with irons is the automatic stand, the action 
of placing the iron on the stand completes the circuit, 
but when the iron is actually in use it is not in circuit. 
This has been found an excellent arrangement for short 
intermittent work. 

Then there are hot cupboards for linen drying in the 
case of large wooden constructions, or for plate or food 
warming in the case of the smaller iron variety. The 
larger tvpe of apparatus, particularly adapted to restaurant 
use is given coniderable attention. Firstly, there are 
large capacity water urns, commencing at one gallon 
capacity up to four, together with combincd tea, water. 
and coffee urns, and also the regulation form of cafe au 
lait, adapted to electricity and fitted with regulation. 

One of the most important uses to which electrically 
operated apparatus can be put is for medicinal and dental 
purposes. A wide range of prices are already available, 
in addition to the regulation form of sterilizers, there are 
medical tanks for maintaining. constant temperatures, 
also copper water bottles and ovens suitable for medical 
and laboratorv purposes. 

A novel innovation is the production of universal voltage 
apparatus. At first sight there does not appear to be a 
verv great demand for this class of apphance, except 
as regards the convenience of the manufacturer, but when 
we remember the habitual traveller, particularly the in- 
valid, we recognise the advantage accruing 1f, during the 
itinerary amongst hotels a bed warmer is alwavs avail- 
able. Universal voltage apparatus comprises irons (suit- 
ably packed in a leather covered box with hot pad, ete.), 
kettles and bed-warmers. The arrangement of the double 
elements and their terminals is simple. 


SOUTH LONDON ELECTRIC TRAINS. 


The London, Brighton and South Coast Railway Co. 
propose to commence the new electric service over the South 
London line between Victoria and London Bridge, via 
Peckham Rye, on December 1. The new line is just 9 miles 
long. At Victoria Station seven lines are equipped with 
overhead construction, giving access to five platforms, and 
there will be the same arrangement at London Bridge. The 
full journey will occupy 25 min., and it is intended to run a 
10-min. service. 


ELECTRICITY FOR DRIVING MILLS. 


The New Goch Mining Co. announces that that portion 
of the plant which had previously been driven bv power 
generated by its own electric plant was during the past 
quarter changed over to the supply mains of the Victoria 
Falls Power Co. Arrangements are now being made for 
driving the mill electrically by purchased power. 
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LONG DISTANCE TELEPHONE TRANSMITTER. 

We note that Mr. M. Molonev, of the staff of the Auck- 
land (New Zealand) Telegraph Office, and the inventor 
cf the long-distance telephone transmitter known as the 
Tandem Looseback, is now on his way to England to place 
his invention before telephone experts. The transmitter 
is a device constructed on the principle of the human ear, 
and it is claimed for it that by means of it long-distance 
telephoning is greatly facilitated, and for ordinary vse 
conversations ean be carried onin whispers by persons using 
the telephone in crowded rooms where others are talking. 
Mr. Moloney, says a Colonial contemporary, is also taking 
to Europe the fire alarm indicator known as the Moloney- 
Ross fire alarm. Mr. John Ross, of the Christchurch 
Telegraph Office, who is co-patentee with Mr. Moloney 
of the telephone transmitter, intends leaving for the United 
States shortly, in order to place the invention before 
representatives of the telephone companies in that country. 
It is stated that the transmitter has been recognised by 
the New Zealaud Government as a valuable invention, 
and it has been adopted by the Government, while the 
Commonwealth Government has become interested in it. 


PHOTOGRAPHS BY WIRE. 


An interesting method for the transmission of photo- 
graphs by telegraph and telephone, using the ordinary vires, 
has been invented by Professor Antonio Montagiia, reports 
a Rome correspondent. The inventor has discovered a 
system whereby he can decompose the pictures into elemen- 
tary and graphic signs, which, when separated, can be 
designated bv letters of the alphabet. The letters are 
transmitted in the usual way, and the operator who receives 
them is enabled to reccnstruct the photograph by substi- 
tuting the signs corresponding to the letters. The inventien 
can be used by telegraph, telephone, and the wireless 
system, and photographs can be transmitted any distance. 


At the meeting of the Royal Meteorological Society, the 
President announced that the Council had awarded the Symons 
Gold Medal to Dr. William Napier Shaw, F.R.S., in recognition 
of the valuable work which he has done in connection with 
meteorological science. The medal will be presented at the 
annual general meeting of the Society on January 20, 1910. 

At the Institute of Marine Engineers, the Denny Gold Medal 
was presented to Mr. Wm. P. Durtnall (Member) for his paper on 
" The Generation and Electrical Transmission of Power for Main 
Marine Propulsion and Speed Regulation," read in July, 1905. 
In making the presentation, Mr. J. T. Milton (Chairman of 
Council) said the Council of the Institute considered the paper 
to be the best submitted during the session, and well worthy of 
the award. Mr. Durtnall, in acknowledging the presentation, 
said that the subject was being taken up in a practical way. A 
cargo boat would be fitted with this system of propulsion in 
about seven months' time, and he would be pleased to present 
to the Institute the results of the trials of this vessel as soon as 
they could be ascertained. 

The Royal Society have granted the Hughes Medal to Dr. R. T. 
Glazebrook, F.R.S.. for his researches on Electrical Standards. 
and the Davy Medal to Sir James Dewar, F.R.S., for his re- 
searches on Low Temperatures. 

Mr. Charles Leonard Agnew, of Manchester, has been elected 
chairman of the board of directors of Galloways, Ltd., engineers 
and boiler makers, Manchester, in the place of Mr.*Edward N. 
Galloway. resigned. Mr. Galloway will retain his seat on the 
board. The firm are at present engaged in the electrification of 
their works. 

Congratulations to Councillor Howarth, Chairman of the 
Manchester Electricity Committee, on the attainment of his 
70th birthday. He has filled the position of chairman of the 
Electricity Committee for the past seven years. This period 
has witnessed many important developments in the electricity 
undertaking of Manchester, which now ranks as one of the best 
equipped and best managed in the country. 

Mr. G. E. Mason, of the Lancashire Dynamo & Motor Co., 
Trafford Park, Manchester, England, has opened an office in 
the Peterkin Building, Bay Street, Toronto. 

Mr. E. P. Featherstonhaugh, Professor of Electrical Engineer- 
ing in the University of Manitoba, was called in by the City of 
Winnipeg to give expert evidence with reference to the pro- 
duction of electrical energy, used to operate the cars of the 
Winnipeg Electric Railway. 

Messrs. Moore & Scollan of King-street West, Toronto. have 
been called in by the municipality of Trenton, to advise in con- 
nection with a by-law to grant a franchise to the Trenton Electric 
and Water Power Co. 


ELECTRIC PROJECTS FOR 1910. 


The London Gazette contains a long list of Corporations, 
Companies, and individuals who have given notice to apply 
either for Provisional Orders from the Board of Trade, or 
for leave to introduce Bills during the next Parliamentary 
Session, relating to electric lighting or traction. Below will 
be found a comprehensive abstract of these proposals. 


READING AND District ELECTRIC SUPPLY. 


Application by the Reading Electric Supply Co., Ltd., 
for an Act to extend the area of supply for electrical energy 
so as to include the parish and urban district of Caversham 
and the parish of Mapledurham, Oxford, and the parishes 
of Tilehurst and Theale, Berks ; to empower the Company 
to supply electrical energy in bulk or otherwise to anv local 
authority, company, body or person authorised by Act of 
Parliament or Provisional Order or апу Licence or Order 
of the Board of Trade to supply or generate electrical 
energy within the districts of the Poor Law Unions of 
Wokingham, Brad field and Wallingford, in the counties of 
Berks and Oxford, and so much of the district of the Poor 
Law Union of Henley as is situated within the County of 
Oxford; to empower the Company to continue, maintain 
and use their station or stations for generating electrical 
energy, and to alter, extend, rebuild and renew the same 
together with anv existing of additional buildings, 
machinery, works, matters or things for the purposes of 
their undertaking; to empower the Company within its 
area of supply as extended by the intended Act and within 
the bulk supply area and also within any area or district in 
which it mav be necessarv or expedient so to do for the 
purpose of connecting any part of the area of supply with 
any other part thereof, to open, break up, alter the position 
cf, and remove and interfere with the public and private 
streets, roads, railways, tramways, canals, telegraphic, 
telephonic, pneumatic, electric lighting, and other tubes, 
pipes, lines, wires, and apparatus. The Reading Corporation 
Tramways : The names of the streets in which it is proposed 
that clectric Fines shell be laid down within a period to be 
specified in the intended Act are as follows :—In the parish 
of Caversham— Bridge-street, Church-street, Gosbrook- 
street from School-lane to Wolsev-road, Prospect-street, 
Peppard-road from Prospect-street to Derby-road, Derby- 
road, Church-road, St. Peter’s-hill, Woodcote-road from 
St. Peter's-hill to Highmoor-road, St. Anne's-road from 
Church-road to Clifton Park-road, Clifton Park-road, 
Albert-road from Clifton Park-road to Highmoor-road, The 
Mount from Clifton Park-road to Kidmore-road, and 
Kidmore-road from Clifton Park-road to Oaklev-road. To 
provide for the differentiation of the price or prices to be 
charged for electrical energy supplied by the Company in 
diflerent parts of the area of supply and of the bulk supply 
area respectively ; to enable the Company to give a supply 
of electrical energy to persons and premises outside the area 
of supply; to empower the Company to manufacture, 
purchase, provide, supply, sell, let on hire, fix, set up, alter 
and repair and remove engines, machines, motors, accumu- 
lators, cables, conductors, service wires, tubes, pipes, 
insulators, lamps, meters, fittings, apparatus and appliances 
required for or used for or in connection with the supplv, 
production, transmission, storage, transformation, distri- 
bution, measuring or regulating of electrical energy, and to 
charge for work done by them in or in relation to the 
matters aforesaid or any of them, and to make and enter 
into agreements with reference to such matters and the 
charges to be made therefor and other matters in connection 
with or incidental thereto; to authorise the Company to 
acquire, take and use patent rights, leaves, licences and 
authorities under letters patents, for the working, use, 
exercise, and putting into practice of any invention relative 
to the production, utilisation or distribution of electrical 
energy, and to sell, work, use, exercise and put in practice 
any such invention or patent rights, leaves, licences or 
authorities; to enable the Company to allow discounts or 
rebates on pavment of charges for supplies of electrical 
energy or in respect of the provision of meters, fittings, 
appliances and apparatus used for or in connection with 
such supplies or in relation thereto; to empower the 
Company and the local authority of апу district within 
which the undertaking of the Company, or any part thereof, 
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may be situate to enter into and carry into effect contracts 
or agreements with reference to the purchase bv such local 
authority of the whele or any part of the undertaking of the 
Company, and to prescribe aud define the pericds at which 
and the terms and conditions on and subject to which any 
such contracts or agreements may beentered into and carried 
into effect, 


Runcorn URBAN and Runcorn RURAL ELECTRIC 
LIGHTING. 


Application to the Board of Trade by George Henry 
Cox, of Colonial House, Water-street, Liverpool, salt 
manufacturer, and Herinan John Falk, of the same place, 
salt manufacturer, under the provisions of the Electric 
Lighting Acts, 1882 апа 1888, for a Provisional Order for 
all or some of the following purposes (that is to sav) :— 
To authorise the Undertakers to produce electricity and 
to purchase or obtain the same from any other company, 
body or person, and to supply electricitv for all or some 
of the public and private purposes as defined by the said 
Acts within the urban district of Runcorn and the 
rural district of Runcorn, both in the county of Cheshire, 
and for the purposes of the intended Order to enter 
upon, open and break up, cross over and interfere 
with all streets, roads and places, ways, foot-paths, 
towing paths, railwavs, t'amways, canals, rivers, bridges, 
culverts, sewers, gas and water mains and pipes, and 
telegraph, telephone, electrice, hydraulic, pneumatic 
and other pipes, wires, mains, works and apparatus of 
any description within the area of supply, and to lav down, 
place, set up, maintain or renew either above or under- 
ground, and remove pipes, tubes, wires, posts, apparatus 
and other works or things required for enabling the Under- 
takers to produce, obtain, store, convey, transmit, trans- 
form, supply or distribute clectricitv for the purposes of 
the Order, and to confer all such other powers upon the 
Undertakers as шау be necessary for cãceting the objects. 
of the undertaking; io authorise the Undertakers to 
erect, provide, maintain, use and work all necessarv 
stations, buildings, machinerv, apparatus, works and 
appliances for the generating, obtaining, storing, trans- 
mission, transformation and distribution of electricity ; to 
authorise the Undertakers to hire, sell and let meters, 
motors, lamps, fittings and apparatus. 


Runcorn AND Weston ELECTRIC LIGHTING. 


The Castner Kellner Alkali Co., Ltd., whose works are 
at Weston Point, Runcorn, intend to apply to the Board 
of Trade for a Provisional Order under the Electric Lighting 
Acts, 188? and 1888, to authorise the company to generate, 
store and supply electric energy for hghting, heating, 
power and all other purposes public and private as defined 
bv the Electric Lighting Acts within the urban district 
of Runcorn and the township and parish of Weston, within 
the rural district of Runcorn, in the county of Chester. 
The names of the streets in which it is proposed that 
electric lines shall be laid down within a period to be 
specificd by the Order are as follows :—Within the town- 
ship and parish of Weston: South-road, Weston Point 
and Sandv-lane. Within the urban district of Runcorn : 
Weston-road (being the main road fram Runcorn to 
Weston), from Sandy-lane to Highlands-road, Highlands 
road, Greenway-road,  Sandy-lane,  High-street from 
Waterloo-rcad, to the junction of High-street with 
Church-street, Church-street and Waterloo-road. 


Batu ELECTRIC LIGHTING EXTENSION. 


The Mayor, Aldermen and Citizens of the citv of Bath, 
being the undertakers under the Bath Electric Lighting 
Order, 1896, intend to apply to the Board of Trade for a 
Provisional Order to alter, extend and amend the Bath 
Electric Lighting Order, 1896, so as to extend the area of 
supply therein named, and to authorise the Corporation to 
generate, store, supply, distribute and sell electrical energy 
for all public and private purposes as defined by the said 
Acts within such portion of the rural district of Bath as 
hes within the distance of three miles f:om the Guildhall 
in the city of Bath. To incorporate with the Order and 
generally to extend and make applicable to the proposed 
extended area of supply, such of the provisions contained 
in the schedule to the Electric Lighting (Clauses) Act, 
1899, as it may be deemed necessary to apply to the under. 
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taking to be authorised by the Order, subject to such 
variations and exceptions as may be contained therein, 
and if deemed desirable to extend those provisions to the 
existing area of supply of the Corporation, and to repeal 
so much of the Order of 1896 as will be thereby rendered 
unnecessary. To confer upon the Corporation all or some 
of the powers of the Electric Lighting Acts, 1882 and 1888, 
and enactments incorporated therewith, and to alter, varv 
or extinguish all rights and privileges which would or 
might interfere with any of the objects of the Order, and 
to confer all other rights and privileges necessary for 
carrying such objects into effect. 


DERBY CORPORATION ELECTRIC LiGHTING (EXTENSION) 


The Mayor, Aldermen and Burgesses of the borough 
of Derby intend to apply to the Board of Trade for a Pro- 
visional Order to extend the area of supply under the 
Derby Corporation Electric Lighting Order, 1890, as 
amended by the Derby Corporation Act, 1901, so as to 
include therein the urban district of Alvaston and Boulton 
and the parishes of Breadsall, Chaddesden, Normanton, 
Littleover and Sinfin Moor, in the rural district of Shardlow, 
and the parish of Darley Abbey and the township of 
Markeaton, both in the rural district of Belper, all in the 
county of Derby; and to authorise the Corporation to 
generate, supply, distribute and sell electrical energy for 
public and private purposes as defined by the said Acts 
within the exetnded area of supply. To incorporate with 
the Order and generally to extend and make applicable 
to the extended area of supply all or some of the provisions 
contained in the Schedule to the Electric Lighting (Clauses) 
Act, 1899, and to apply such provisions to the under- 
taking to be authorised by the Order, subject to such varia- 
tions and exceptions as may be contained therein; to 
confer upon the Corporation all or some of the powers 
of the Electric Lighting Acts, 1882 and 1888, and enact- 
ments incoroprated therewith, and to alter, varv or ex- 
tinguish all rights and privileges which would or might 
interfere with any of the objects of the Order, and to confer 
all other rights and privileges necessary for carrying 
such objects into effect. To alter, extend and amend 
or to repeal some or all of the provisions of the Derby 
Coropration Electric Lighting Order, 1890, and the Derby 
Corporation Act, 1901. 


FARNHAM GAS AND ELECTRICITY. 


Application by the Farnham Gas Co., Ltd., to dissolve 
the Limited Company and to incorporate into a Company 
the members of the Limited Company and all other persons 
and corporations who shall hereafter become proprietors 
in the undertaking of the Company for the purpose of 
supplying gas and electricity to and within the respective 
limits hereafter mentioned and generally for carrying on 
the business usually carried on by gas and electricity 
companies and for other the objects and purposes of the 
intended Act; to vest in the Company all the under- 
taking, works, lands, buildings, property, stock, plant, 
interests, rights, etc., and the benefit of all contracts, 
licences, agreements and rights of action now belonging 
to, vested in or enjoyed by the Limited Company or any 
person on their behalf: To declare void and cancel the 
Memorandum and articles of association and regulations 
of the Limited Company and to make all necessary pro- 
visions consequent thereon : To declare, define and regulate 
the capital and borrowing powers of the Company: To 
empower the Company to form and to make special pro- 
visions with respect to reserve and special purposes funds, 
and to provide for the application of the funds so formed 
and for the investment of the moneys forming such funds 
and of the interest to arise therefrom, and if thought fit 
to make provision for the fixing of dividends in accordance 
with the price charged for gas and for the payment of the 
dividends on the capital of the Ccmpany being made vearlv 
or half yearly: To authorise the Company to produce, 
generate, store, distribute, sell and supply electricity for 
all public and private purposes as defined by the Electric 
Lighting Acts, 1882 and 1888, and generally carry on the 
business of an electrical supply company within the parish 
and urban district of Farnham and the parish of Farnham 
Rural, in the rural district of Farnham both in the county 
of Surrey (hereinafter referred to as the area of supply ” ). 
To empower the Company on the lands hereinaíter de- 


and use a station or stations for producing or generating. 
transforming, storing and distributing electricity or elec- 
trical energv and resulting residual products (including 
the manufacture of gas for the generating of electricity) 
with all suitable or necessary dvnamos, batteries, accumu- 
lators, engines, plant, machinery, works and conveniences 
connected therwith ; to empower the Company on the 
one hand and any local authority, company, body or 
person authorised by Act of Parliament or Provisional 
Order to supply electricity within any area contiguous 
to the area of supply on the other hand to enter into and 
carry into effect agreements with respect to the supply 
of electricity, plant, fittings or materials by or to the 
Company, to or by any such local authority, company, 
body or person and with respect to all or anv of the objects 
of the intended Act; to repeal, vary, alter and amend 
the provisions of the Farnham Electric Lighting Order, 
1905, confirmed by the Electric Lighting Orders Con- 
firmation (No. 6) Act, 1905, and to provide that all the 
powers, rights, authorities and privileges of or belonging 
to the Farnham and District Electric Supply Co.. Ltd., 
within the area of supply shall cease and determine; to 
empower the Company to manufacture, purchase, sell 
and let on hire or otherwise deal in, fix and repair or remove 
meters, pipes, fittings, engines, machines, stoves, ranges, 
accumulators, dynamos, cables, conductors, insulators, 
lamps, burners, electric lines, motors, apparatus, appliances. 
articles and things incidental to the supply, use or consump- 
tion of gas or electricity, and to exclude the same from 
liability to distress or to be taken in execution, and to 
provide that apparatus let on hire shall remain the property 
of the Company notwithstanding that it may be affixed 
to the soil ; to confer on the Company powers for and in 
relation to the laying down and maintaining mains, cables, 
wires, pipes and apparatus in connection with the supply 
of gas and electricity in, along, across and under streets, 
roads, footways and places not dedicated to public use: 
to repeal, alter, vary or amend or re-enact all or any of 
the provisions of the Farnham Gas Order, 1899, and the 
Farnham Gas Order, 1906, and of the respective Acts 
confirming such Orders and any other Act or Order relating 
to or affecting the Limited Company or their undertaking. 


ORMSKIRK ELECTRIC LIGHTING. 

Application to the Board of Trade by the Urban 
District Council of Ormskirk, in the county of Lancaster, 
for a Provisional Order to amend section 5 of the Ormskirk 
Electric Lighting Order, 1900, confirmed by the Electric 
Lighting Orders Confirmation (No. 1). Act, 1900, by ex- 
tending the period in that section mentioned within which 
the Council are required to lay down sufficient and suitable 
distributing mains within the streets and parts of streets 
named in the third schedule to the said Order ; to authorise 
the Council to transfer, assign, lease or otherwise convey 
all or some of the provisions, 9 8 rights and privileges 
conferred upon them by the Order of 1900 to a company 
to be registered under the Companies Acts, for the purpose 
of taking such transfer, assignment or lease and to be called 
the Ormskirk Electric Supply Co., Ltd., or in case of default 
to such Company as may be approved by the Board of 
Trade for such consideration and subject to such terms 
and conditions and either absolutely or for such other 
period as may be prescribed by the Order or be authorised 
by the Board of Trade; to divest the Council of any legal 
powers, rights or obligations conferred or imposed 985 
them by the Order and to relieve the Council from liability 
in respect of any acts or defaults of the Company in respect 
thereto, and if thought fit to alter or amend the provisions 
of the Order of 1900 and to authorise the Council to enter 
into and carry into effect agreements with the Company 
for that purpose, or to confirm any agreement which may 
have been entered into or which may be entered into 
before the issue of the Order by the Board of Trade or the 
confirmation thereof by Parliament. 

WipNEs ELECTRIC LIGHTING. 

Application to the Board of Trade by George Henry Cox, 
of Colonial House, Water-street, Liverpool, salt manufac- 
turer, and Herman John Falk, of the same place, salt 
manufacturer: To authorise the Undertakers to produce 
electricity and to purchase or obtain the same from any 
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other company, body or person, and to supply electricity 
for all or some of the public and private purposes as defined 
by the said Acts within the borough of Widnes, and for the 
purposes of the intended Order to enter upon, open and 
break up, cross over and interfere with all streets, roads, 
railways, tramways, canals, rivers, bridges, and telegraph, 
telephone, electric, hydraulic, pneumatic and other pipes, 
wires, mains, works and apparatus of any description 
within the area of supply, and to lay down, place, set up, 
maintain or renew either above or underground and remove 
pipes, tubes, wires, posts, apparatus and other works or 
things required for enabling the Undertakers to produce, 
obtain, store, convey, transmit, transform, supply or dis- 
tribute electricity for the purposes of the Order; to autho- 
rise the Undertakers to erect, provide, maintain, use and 
work all necessary stations, buildings, machinery, apparatus, 
works and appliances for the generation, obtaining, storing, 
transmission, transformation and distribution of electricity ; 
to authorise the Undertakers to hire, sell and let meters, 
motors, lamps, fittings and apparatus; to authorise the 
Undertakers to transfer the undertaking or any part thereof 
authorised by the Order; to incorporate with the Order 
and to make applicable to the undertaking and works and 
to the Undertakers, with or without modifications and 
exceptions, all or some of the provisions of the Electric 
Lighting Acts, 1882 and 1888, and the Electric Lighting 
(Clauses) Act, 1899, and of the Electric Lighting Act, 1909, 
so far as applicable, and of the Acts and portions of Acts 
incorporated with those Acts, and to confer upon the Com- 
pany and any local or road authority all or some of the 
powers within the area of supply which by the said Acts or 
any Act amending the same are or may be conferred upon 
the Undertakers, and the Order will or may contain such 
regulations and conditions as to the supply of electricity 
and other matters as the said Acts authorise or the Board 
of Trade may prescribe and will alter, vary or extinguish 


all rights and privileges which would or might interfere - 


with any of its objects, and confer all other rights and 
privileges necessary for carrying such objects into effect. 


CHURCH ELECTRIC LIGHTING. 


The Urban District Council of the Urban District of 
Church, in the county of Lancaster: To authorise the 
Council to generate and supply electricity for all public 
and private purposes as defined by the Electric Lighting 
Acts within the whole of the urban district of Church, in 
the county of Lancaster aforesaid ; to incorporate with the 
Order such of the provisions contained in the schedule to 
the Electric Lighting (Clauses) Act, 1899, and in any Act 
amending or extending the same as are applicable to cases 
in which the undertakers are the local authority, and to 
apply such provisions to the undertaking to be authorised 
by the Order subject to such variations and exceptions as 
may be contained therein; to authorise the Council to 
break up, cross or interfere with the following tramways, 
viz.: The Tramways of the Blackburn Corporation and of the 
Accrington Corporation : To authorise the Council to manu- 
facture, purchase, hire, sell and let all necessary lamps, 
accumulators, meters, fittings, plant, engines, dynamos, 
machinery and other matters or things required for the 
purposes of the Order, and to acquire work and use patent 
rights for the prcducing, storing, controlling, distributing 
and measuring or otherwise relating to the supply of elec- 
tricity ; to confer upon the Council all or some of the 
powers of the Electric Lighting Acts, 1882 and 1888, and 
the enactments incorporated therewith, and to alter, vary 
or extinguish all rights and privileges which would or might 
interfere with any of the objects of the Order, and to con- 
fer all other rights and privileges necessary for carrying 
such objects into effect ; to authorise the Council to enter 
into contracts with corporations, companies or persons for 
the execution and maintenance of works and the supply of 
electricity and to relieve the Council from the consequences 
of any acts or defaults of any such contractors, and to 
empower the Council to sell or transfer to the Mayor, 
Aldermen and Burgesses of the borough of Accrington or 
to such other corporation, company or person as may be 
thought desirable all or some of the rights, powers, privi- 
leges and obligations intended to be conferred or imposed 
by the Order for such period and upon such terms and 
conditions as may be agreed upon. 


SOUTHAMPTON CORPORATION. 


Application by the Mayor and Corporation for an Act 
to make, form, lay down, work, use and maintain all or 
some of the tramways in the parishes of All Saints, Ports- 
wood, Saint Mary and Shirley, all in the county borough 
of Southampton and the county of the town of South- 
ampton, and to remove so much of the existing tramways 
as will be superseded by the proposed tramways. 
STRATFORD-UPON-AVON AND MIDLAND JUNCTION RAILWAY. 

Application by or on behalf of The Stratford-upon-Avon 
and Midland Junction Railway Co. and the Northampton 
and Banbury Junction Railway Co. or by one of those com- 
panies for an Act for the transfer by the Northampton 
Co., and for the acquisition and vesting in the company 
of the Undertaking, lands and property, including all 
railways, works, lands, stations, sidings, buildings, tele- 
graphic and telephonic apparatus, plant, rolling stock, 
machinery, etc., obligations of what nature or kind soever, 
and whether with reference to the separate Undertaking 
of the Northampton Co. To provide for the winding 
up of the affairs of the Northampton Co. and 
its ultimate dissolution. To authorise the company 
to provide, work and use in connection with or in extension 
of their railway system, or otherwise, in any district to 
which their railways aftord access, omnibuses, coaches, 
cars, wagons and other road vehicles to be drawn or moved 
by animal power, electricity or any other mechanical 
power. 

CLEVEDON ELECTRIC LIGHTING. 


The Urban District Council of Clevedon, Somerset, 
intend to apply to the Board of Trade on or before Decem- 
ber 21 next, for a Provisional Order to authorise the Council 
to generate and supply electricity for all public and private 
purposes as defined by the Electric Lighting Acts, within 
the whole of the urban district of Clevedon, and so much 
of the parish of Walton-in-Gordano, in the rural district 
of Long Ashton, as lies to the south of an imaginary line 
drawn along the northern boundary of Holly-lane from 
its junction with the main road from Clevedon to Portis- 
head to the point where such lane intersects the centre of 
Walton Park-road opposite Castle Lodge, and thence in 
a due north-westerly direction to the sea. To empower 
the Council within a limited period after the commence- 
ment of the Order and with the consent of the Board of 
Trade, to transfer the undertaking authorised by the 
Order to any company or corporation. 


BRUMBY AND FRODINGHAM ELECTRIC LIGHTING. 


Application by the Urban Council for a Provisional 
Order to authorise the Council to generate and supply 
electricity for all public and private purposes as defined 
by the Electric Lighting Acts within the whole of the 
urban district of Brumby and Frodingham. 


SHEFFIELD ELECTRIC LIGHTING. 


The Corporation intend to apply for a Provisional Order 
to extend the area of supply under the Sheffield Electrio 
Lighting Order, 1892 (as amended by the Sheffield Cor- 
poration Act, 1900), so as to include therein the parish of 
Tinsley, in the rural district of Rotherham, in the West 
Riding of the county of York (the said area of supply so 
extended being hereinafter referred to as “the extended 
area of supply "), and to authorise the Corporation to 
generate, store, supply, distribute and sell electrical energy 
for public and private purposes as defined by the said Acts 
within the extended area of supply. 


BAKER-STREET AND WATERLOO RAILWAY. 


Application by the Baker-street and Waterloo Railway 
Co. for an Act to empower the Company to make and 
maintain the subway hereinafter described, with all neces- 
sary and proper passages, stairways, escalators, approaches, 
platforms and other works and conveniences:(that is to 
say’ :—A subway to be situate in the parish of St. James, 
in the city and metropolitan borough of Westminster, and 
in the parish and metropolitan borough of St. Marylebone, 
in and under Oxford-street, Oxford Circus and Regent- 
street and Argyll-street or some of them, commencing'at,or 
near their Oxford Circus station buildings;and terminating 
at or near the southernjend of the Oxford Circus station 
tunnels of the Company, at a point beneath Regent-street, 
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1:75 chains, or thereabouts, measured in a southerly 
direction from the junction of Great Castle-street with 
Regent-street : to empower the Company to acquire 
property, bv compulsion or agrecment and to hold and use 
for the purpose of constructing a new station at or near 
Oxford Circus ; to empower the Company on the one hand 
and the Central London Railway Co. on the other hand to 
enter into and carry into effect agreements with respect to 
the construction, equipment, maintenance, renewal, and 
user of the present or any future stations of the Company 
and the Central London Railway Co. respectively at or near 
Oxford Cireus. 

(CHARING CROSS, Evstun AND HampsTeEaD RAILWAY. 

Application to Parliament by the Charing Cross, Euston 
and Hampstead Railway Co. for an Act to empower the 
Company to make and maintain the railways and works 
hereinafter described or some part or parts thereof, with all 
necessary and proper stations, platforms, approaches, 
stairs, passages, inclines, subways, tunnels, sidings, shafts, 
lifts, stagings, buildings, machinery, appliances, apparatus, 
works and convenicnces (that is to sav) :—A Railway (No. 
1), 3 furlongs 8 chains, or thereabouts, in length, 
to be situate wholly in the parish of St. Martin-in- 
the-Fields, in the city and metropolitan borough 
of Westminster, commencing by an end-on junction 
with the eastern line of the existing railway of the 
Ccmpany at its termination at a point beneath the 
forecourt of the Charing Cross station of the South-Eastern 
and Chatham Railway and terminating by an end-on 
junction with the western line of the existing railway of the 
Company at its termination beneath the said forecourt ; a 
Railwav (No. 2), 5-5 chains, or thereabouts, in length, to 
be situate whollv in the said parish of St. Martin-in-the- 
Fields, commencing bv a junction with Railway (No. 1) 
beneath the Victoria Embankment, at a point beneath the 
kerb of the western pavement of Victoria Embankment, 
distant 1-75 chains, or thereabouts, measured in a north- 
easterly direction along such kerb from the Victoria 
Embankment entrance of the Metropolitan Distriet Railway 
(‘os Charing Cross station, and terminating beneath 
Victoria Embankment Gardens, at a point 3 chains, or 
thereabouts, north-east of Villiers-street and -5 chain, or 
thereabouts, south-east of York-terrace ; a Railway (No. 3), 
5-25 chains, or thereabouts, in length, to be situate wholly 
in the said parish of St. Martin-in-the-Fields, commencing 
bv a junction with Railway No. l at a point beneath the 
kerb of the castern pavement of Victoria Embankment, 
distant 2-95 chains. or thereabouts, measured in a southerly 
direction along such kerb from the southern face of the 
South-Eastern and Chatham Railway Co.’s Charing Cross 
Bridge, and term'nating at a point beneath the River 
Thames, distant 5-25 chains, or thereabouts, measured in a 
south-easterly direction from the point of commencement 
of such railway, and 3:25 chains, or thereabouts, measured 
in a southerly direction from the southern face of the said 
bridge; to incorporate with and extend and make 
applicable. with or without modification or alteration, to 
the intended railways and works all or some of the pro- 
visions of the Charing Cross, Euston and Hampstead 
Railway Acts, 1893 to 1905, with reference to the mode of 
construction of the intended works, the working of the 
railways bv electrical power, etc. 

Tur LONDON ELECTRIC RAILWAY AMALGAMATION, 
(See page 752). 
CHESHAM ELECTRIC LIGHTING (EXTENSION). 

The Chesham Electric. Light and Power Co., Ltd., 
Chesham, Buckingham, intend to apply for a Provisional 
Order to extend the area of the company for the supply of 
electricity, so as to include the borough of Hemel Hemp- 
stead and the parishes of Bovingdon and King’s Langley, 
in the rurzl district of Hemel Hempstead. 

BRADFORD CORPORATION. 

The Corporation intend to apply to bring in a Bill to 
enable the Corporation to construct, lav down, and main- 
tain wholly in the West Riding of the county of York 
tramways. 

SMETHWICK ELECTRIC LIGHTING. 

The Birmingham and Midland Tramways, Ltd.. intend 
to apply for a Provisional Order to repeal, alter or amend 
all or some of the provisions of the Smethwick Electric 
Lighting Order, 1898 (hereinafter referred. to as “ the 
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Order of 1898 ") ; to transfer or empower the Birmingham 
Co. to transfer to the Shropshire, Worcestershire & Stafford- 
shire Electric Power Co. (hereinafter referred to as “ the 
Shropshire Company ") the undertaking authorised bv 
the Order of 1898 or any part thereof, with all or anv of 
the rights, powers, duties, liabilities, property and assets 
belonging or attaching to the Birmingham Company. as 
undertakers for the purposes of the Order of 1898, subject 
to such variations and exceptions as may be contained 
in the Order or approved by the Board of Trade. 


HasriNGs Corporation (VARIOUS POWERS). 
Application bv the Corporation of Hastings for an Ас: 
for the compulsory purchase of site of existing electricity, 
Generating Station of Corporation; further powers in 
regard to the supply of electricity, electric fittings and 
charges therefor and bv-laws for safety of consumers of 
electricity, etc. 
NORTH AND SourH SHIELDS EvectTRic RAILWAY. 
Application by the North and South Shields Electric 
Railwav Co. for an Act to revive the powers granted and 
to extend the time limited by the North and South Shields 
Electric Railway Act, 1902, as revived and extended by 
the North and South Shields Electric Railway Act, 1906, 
for the compulsory purchase of lands and to further extend 
the time now limited by the said Act of 1906 for the con- 
struction and completion of the railway and works by the 
said Act of 1902 authorised. 


Devonport AND District TRAMWAYS. 
Application by the Devonport and District Tramway 
Co. for, among other things, the rescission or variation 
of awards of Major Cardew dated June 6, 1902, and 
October 1, 1906, and agreement dated July 24, 1902, 
between the Company and the Corporation with reference 
to supply of electrical energy ; amendment or repeal of 
Provisions of Tramwavs Act, 1870, and the Act of 1898 
with respect to the acquisition by the Local Authority 
of the Tramwavs and undertaking of the Company ; 
increasing borrowing powers; appointment of managing 

or sole director ; amendment or repeal of Acts. 

(To be continued). 


SOUTHPORT ELECTRICITY WORKS FATALITY. 

At Southport, Mr. S. Brighouse opened an inquest оп the body 
of William Sanders, who died from burns received in an accident 
at the Electricity Works. 

Mr. J. E. Jarratt (Town Clerk) appeared on behalf of the 
Corporation, and Mr. A. S. Black (Electrical Engineer) was also 
present. 

It appeared that Sanders was an engine driver of No. 5 engine 
at the Electricity Works of the Corporation. About 8 o clock 
on the evening of the 12th inst. deceased and a man named 
Hesketh were engaged in shutting down the engine when a 
loud explosion occurred. Sanders was found by some workmen 
enveloped in flames. Hesketh was also badly burned, and the 
pair were conveyed to the infirmary. Sanders grew worse, 
and succumbed to injuries early the following morning. 

It was necessary to have Hesketh's presence, the coroner 
said, and the doctor at the infirmary stated it would be some 
six weeks before he could leave. In addition to that, some 
important letters would have to be put before them. namely, 
some letters from deceased to his wife with regard to what 
had been taking place at the works. 

Ellen Sanders said she was the wife of deceased, who wa; 39 
years of age. Before he went to his work on the Friday he told 


'her that he was going to drive No. 5 engine, which had recently 
going g à 


been prepared. She asked him if it had had a new cylinder 
put in, and he replied he didn't know. They had probably put 
some bands around it. About a week ago he told her that he 
had discovered some knocking in this engine. Asbestos had 
been put under it instead of copper. He also said he had told 
one of the officials that the engine was out of repair. At the 
infirmary he informed her that the engine was running hot, 
and he had to stop it. He also said that they had used some 
oil which they had no right to use, and in his opinion the 
accident was due to the oil. 

Mr. Jarratt, on behalf of the Corporation, expressed profound 
sorrow at the accident and the sympathy of the Electricity 
Committee and the Electrical Engineer with the widow and 
family of the unfortunate man. Some statements, he said. 
had been made by the widow which he could not accept. and 
upon which he would have to submit evidence at a later date. 
The committee would give every consideration to the widow 
and family of deceased. and also to the family of the other 
poor man, Hesketh, who, he was glad to say, was doing well. 

The jury also expressed. their sympathy with deceased's 
relatives, 

The inquiry. was adjourned to January Ж: 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
| PRACTICAL MEN. 
“If thou hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. The replies should deal 
concisely with the points at issue, and should be about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracta and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


Question No. 1210. — What are the advantages of electric motors 
over steam engines for driving rolling mills? Please give 
some idea of the power required for rolling stated sections 
and of the extent to which electric motors have replaced 
steam engines in this service. Is the replacement justifi- 
able, or are electric motors only commercially practicable 
in new installations Y —C. Т. 


Question No. 1211.—How far is it possible to use a given cable 
for telephone and telegraphic purposes? To what extent 
does one use interfere with the other, and what precautions 
must be taken when arranging for such double working ? 
How does distance affect each form of communication? — 
‘ ENQUIRER.” 


Question No. 1206.—In order to place a temporary light in one 
of the haulage houses of a coal pit, the mains supplying 
the motor were used. The motor is a 3-phase induction 
motor, working at 520 volts and 50 cycles, and it is about 
500 yards from the distributing station. Here the mains 
to the motor were temporarily disconnected from the power 
supply and two of them were connected to the lighting 
supply, which ìs at a pressure of 260 volts, but no light could 
be obtained in the haulage house. There was found to be 
a pressure of 150 volts between each of these two wires, 
and earth, but no voltage between the pair. I should be 
glad if some reader would explain. 


Answer to Question 1206 (awarded 10s.).—This question 
is essentially practical, and presenting, as it does, a working 
. difficulty, is harder to answer than if all the details of the 
case were known. 

In the present instance more information might have 
been given as to the lighting supply, and its relation, if 
any, to the power circuits. 

It is noticed that the voltage of the lighting circuits, 
260, 1s half that of the power, which seems to indicate 
the relation as one of the following :— 

(a) One phase of the three-phase power generator is 
used for lighting, the latter being arranged on a 3-wire 
system with insulated middle wire, thus giving 260 volts 
between middle and outer lines. 

(b) The windings of the generator consist of two separate 
and similar sets, and their connections brought to separate 
terminals (i. e., A, Al, B, Bi, C, Ci, have separate terminals). 
For the power supply the windings are connected in series, 
t.e., taken from A,B,C, while the lighting is taken from 
Al, BI, Ci, giving half the power voltage. 


Next, why 150 volts from each line to earth ? 
150 x 4/3 = 260 


This seems to indicate that the alternative arrangement 
(b) above, is correct, and also that the generator has an 
earthed neutral (2.е., the common point 0 is earthed by a 
connection to some part of the generator). 

When the lighting mains are connected to А! and Bi, 
say, then when either is earthed there is a voltage due to 
the difference of potential between О and A!, or О and В!. 

Since in 3-phase working the voltage across lines is 4/3 
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times the voltage per phase; voltage A! to B! = 4/3 x 
voltage O! to A!. 

It is therefore very probable that the relation (b) above 
exists between the power and lighting circuits ; although 
it may be that the lighting is supplied from a separate 
3-phase generator with earthed neutral giving 260 volts 
between lines. In this case also, the 150 volts to earth 
would still be obtained as in the question. 

Now comes the difficulty : why no voltage between 
lines ? 

One can only suggest some possible causes :— 

(1) Only two of the motor leads at the distributing 
station might have been disconnected leaving the third 
to interfere with the lighting circuit if power and lightin 
is interconnected as mentioned above. 

(2) Some misunderstanding may have caused a connec- 
tion through to the motor to have been left; for instance, 


A 


Windings 


EARTH. 


C B 


the motor leads may be left connected on motor terminals 
and the lighting circuit at the haulage house taken from 
the same terminals, in which case complications would 
ensue. 

(3) The two lighting leads may have been connected, 
unknowingly, to the same bus bar (but perhaps at different 
points). In this case no voltage would be obtained bet ween 
lines but the voltages to earth would both exist. 

The last suggestion may seem of an impossible nature, 
but strikes the writer as the most probable, since the exis- 
tence of no voltage under the conditions of the question 
is hard to understand otherwise. 

Examine the circuits, eorrect where necessary according 
to the above, and it is more than probable that the lights 
in the haulage house will shine “ constant as the northern 
star," and smile at the fault that has been made.—‘‘ K.” 


LEICESTER MODEL ELECTRIC HOME. 


At the invitation of Councillor Jennings, Chairman 
of the Gas and Electric Lighting Committee, Leicester 
Corporation (Mr. A. Colson, M. I. E. E., Electrical Engineer 
and Manager), a private inspection took place yesterday 
afternoon at the suite of rooms arranged at the offices, 
Millstone-lane, to demonstrate the application of electricity 
to general household requirements. The rooms are fitted 
with electric pendants, brackets, standards, etc., for 
lighting; radiators and convectors for warming; fans 
for ventilating, and with small apparatus for a variety 
of purposes, all connected in positions in which they 
might be used in a private establishment. In the kitchen 
are electric cookers, grillers, water-heaters, kettles, stew- 
pans, smoothing irons, etc. The water in the bath-room 
is heated by an electric water heater. At the showroom, 
a general assortment of electrical fittings and apparatus 
may be seen for lighting, heating, cooking and power 
purposes. Residents are invited to inspect the suite of 
rooms and from time to time a lady lecturer will give 
demonstrations in cooking, ironing, etc., by electricity. 
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ELECTRICAL PROGRESS AT НОМЕ & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 
NEWCASTLE. 


Two very interesting pieces of work are being carried out by 
the municipal electricity supply undertakings in this area. The 
first is in the borough of South Shields, where a considerable 
amount of power supply is being given to the various dry docks, 
engineering works and other concerns in the municipality. 
Owing to the importance of this load, it has been decided to 
eliminate as far as possible any chance of a breakdown on the 
power supply system, and a duplication of the power feeder from 
the Corporation power station to the various works is in progress. 
A ring main consisting of 0°75 sq. in. single, paper insulated, lead 
covered B.I. cable is now being laid, and will shortly be put into 
commission. The other instance occurs at Sunderland, where the 
Corporation are renewing the whole of the low tension lighting 
distribution network in the centre of the town with armoured 
paper covered cable. The work is being carried out by the 
British Insulated & Helsby Cable Co., Ltd. | 


West Stanley Colliery. 


In view of the recent scare among mineowners and workers 
as regards the safety of electricity in collieries, and the very 
strong resolution of the Durham Miners’ Union upon the subject, 
it is gratifying to be able to report that the West Stanley 
Colliery, which was the scene of the lamentable disaster last year, 
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LIGHTING PANEL. 


is again to be opened out and is to be operated upon an electrical 
basis. The power is to be supplied by means of a high tension 
3-phase line construction, partially overhead and partially 
underground, from the Consett station of Cleveland & Durham 
Electrical Power, Ltd., by means of which EPE 50 period 
current will be delivered to a sub-station erected at the colliery. 
This information should prove re-assuring to mining engineers 
in all parts of the country. 


An Interesting Switchboard. 


A very interesting switchboard has recently been supplied by 
Messrs. A. Reyrolle & Co., Ltd., of Hebburn-on-Tyne, to the 
Priestman Colliery Co., and is to be erected at their Otto Vale 
Colliery. The board is to be used for 3-phase distribution at 440 
volts, 40 cycles, and will be placed in a position where it may 

ibly be subjected to a considerable amount of heavy usage. 
The design is, therefore, fully iron clad, no slate or other material 
of a breakable nature being exposed. All the fittings on the board 
are mounted on planished steel sheeting, which is in turn mounted 
on angle iron uprights. The switches are of the oil break type, 
and the main circuits are provided with fuses and no-voltage 
automatic releases. The subcircuit fuses are of the switch type, 
these having fuse contacts attached to the middle of the box, 
so that the fuse can be rewired without any fear of shock to an 
operator through touching live metal. These fuses are also to be 
used on circuits of small capacity as isolating switches, no other 
switches being necessary. The board is in two sections, one being 
for power and the other for lighting. In connection with the 
latter section, a very interesting point occurs in the fact that 
owing to a large number of arc lamps being zincluded in the 


equipment protection is provided against failure of supply, in 
addition to the fuses which are placed on the 3-phases. It will 
be seen that if the supply should fail for a short time, if the arc 
circuit were left on and be started up suddenly on the mains, 
there would be practically a dead short circuit on the system for 
a moment or so which would possibly involve serious trouble. 
In order to guard against this, if the supply fails, a switch drope 


out and renders it practically impossible for the arc lamps to be 


started up all at once. All the connections are carried out in 
insulated cables through insulators on planished steel This 
board meets all the latest Ноте Office regulations, having fuse 
protection on the subcircuits. The sub-circuit oil switches are 
non-automatic and are fully protected in tight cast iron covers 
against breakdowns, dust and moisture, and the connections are 
taken through insulation blocks. 


Test on Overhead Work. 


It will be generally known that the supply of power in bulk 
through the North-Eastern area is carried on to a greater extent 
than is, perhaps, found anywhere else in the United Kingdom 
by means of overhead pole line construction, and one of the 
arguments which has been advanced against this form of dis- 
tribution, namely, that it was liable to interruption by weather 
conditions, has been refuted within the last few days. Recently 
a very heavy gale, one of the heaviest recorded within recent 
years, visited Northumberland and Durham, but as the result of 
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RETROLLE MINE SWITCHBOARD. 


enquiries made it has been ascertained that not a single electric 
distribution pole line was brought down by the storm, a fact 
which speaks volumes for the way in which the work is done. 
Extensions to pole line systems are still going on very rapidly, 
one of the latest being a high tension pole line between Birtley 
and Harraton. In this connection the British Insulated & Helsby 
Cables, Ltd., are suspending the pilot and telephone cables by 
means of their special cable suspenders, and they have recently 
brought out two or three special types of suspenders which are 
worthy of attention. The most recent is a zinc suspender with 
patent fastener, which has an advantage over other forms, that 
it cannot be rapidly cut or damaged by anything falling on to it, 
and in this connection it is finding considerable use in соШепев. 


MIDLAND NOTES. 
BIRMINGHAM. 


Electrical engineering in the days of the late Mr. Radcliffe's 
association with Birmingham was, of course, а very different 
thing from what it is now. Even the electric light undertaking, 
which was founded about the time of Mr. Radcliffe's removal 
from Birmingham, is in itself a remarkable illustration of the 
change which has been going on. Although the company, whose 
business was subsequently taken over by the Birmingham City 
Council, included the supply of power among its declared objects, 
there was a disposition at the time to look upon lighting as alto- 
gether the main source of revenue. It is о "d in fact, since the 
works have been under the management of the Council that any 
serious attempt has been made to push the business in the 
direction of power supply. Some indication of the advantages of 
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this policy were given by Mr. Chattock, the Engineer of the 
Department, in his recent speech at the local dinner of the 
Institution of Electrical Engineers. In 1891, when lighting was 
looked upon as the main source of revenue, the Department 
had 123 consumers, of whom all but one took the current solely 
for lighting, the only motor on the mains being one of 3 h.p. 


Inereasing Use of Electricity. 


Four years ago, when the Summer Lane station was opened 
and the high tension scheme was brought into operation, business 
rapidly improved. In the year ending March, 1906, there were 
2,700 consumers, of whom 758 used motors, the total horse-power 
for motive purposes being 3,200. It was then that the department 
started the motor hiring scheme, under which motors of from 
one-half to 50 h.p. could be rented by consumers. During the 
first year, that ending March, 1907, 112 motors, representing 
900 h.p., were hired, and the total motor load grew to 6,000 h.p. 
In the following year. ending March, 1908, there were 272 motors 
on hire, representing a total of 1,700 h.p., the total motor horse- 
power from the mains being 9,500. In March this year, the 
motors on hire numbered 411, representing 2,500 h.p., making a 
total motor load of 14,500 h.p. As may be supposed, the majority 
of the motors on hire have been for businesses in which the power 
demand is light. such as jewellers and small brassfounders, and 
plating and polishing establishments, and small shops in which a 
variety of minor work is done. The majority of the privately 
owned motors are in large works. Thus, while the higher scheme 
has developed an increasing use of electricity for the smaller 
power works, the 3-phase supply scheme, which gives current 
at a cheaper rate to large manufacturers, has been developing 
the use of motors for heavier work. 


Results of Trading. 


At the present time, there is about 17,000 h.p. on the main. 
The general results of the department's trading are indicated by 
the following figures: In 1891, the total supply was 73,000 units. 


Taking the year to March, 1906, about 5] millions were sold; the 


year ending March, 1907, 10,800,000 ; year ending March, 1908, 
20 millions, and in 1909, 244 millions. The last three figures 
include the tramways supply, and the total for the twelve months 
up to March, 1909, may be approximately apportioned as 
5,000,000 units for lighting, 7,000,000 for power, and 12,500,000 
for tramways. During the past six months, the number of motors 
on the mains has been increased 2,200, representing 17,000 h.p., 
the total number of consumers, including those for lighting only, 
being about 4,000. 


Miscellaneous Applications of Electrie Power. 


There has been a marked advance, also, during the last two 
or three years in the miscellaneous applications of electrical 
power in Birmingham, the supply of current for which is included 
in the above figures. A number of churches and other places of 
worship have adopted electrically-driven fans for ventilation, 
and the similar use of electricity in restaurants, offices, shops, 
and other commercial establishments, is growing in a rising 
ratio, while recent Home Office regulations have brought a large 
demand for electrical ventilating apparatus in foundries and 
other manufactories. The Central Free Library, which is now 
undergoing alteration, has also been provided with power for 
electrical exhaust fans, and at the branch libraries also, as 
opportunity arises, similar provision is being made. Thus, a 
long-standing complaint of frequenters of the libraries is in a way 
of being remedied. The Education Committee are also adopting 
this means of ventilating for the public schools. 


Electricity for Heating. 


The use of electricity for heating is not spreading so rapidly 
as might have been expected, but the demand is improving. 
Electrical cooking apparatus is not so much favoured in Birming- 
ham as in London, where, among the many dwellers in flats, 
there is a preference shown to it over gas. Of the types of stove 
favoured in Birmingham, the radiation is much more popular 
than the convection. À stove combining the advantages of the 
two methods of heating was brought out some time ago by Messrs. 
O. C. Hawkes, Ltd., but has not met with the patronage that was 
expected, though the convection stoves, which have for some 
time been a speciality of this firm, are growing in popularity as 
the true principles of heating a room become better understood. 


LANCASHIRE NOTES. 


MANCHESTER. 


Trade continues to be very bad in the district. As a result 
many local manufacturers are following the usual rule of cutting 
all prices and accepting orders at bare cost to keep their works 
open. Business in the mechanical line is not so poor. Those 
firms who have both mechanical and electrical departments 
are not feeling the depression so much аз others. While the 
electrical machinery makers and manufacturers of arc lamps 
and accessories are suffering most, it is rather surprising to 
note that local switchgear firms are obtaining a fair amount 
of work. This is largely due to extensions of power service 
from stations— private or public—already existing. Much of 
this switchegar goes to mines and iron works, The agitation, 
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already heard of from other parts of the country, against coal 
cutters, especially when electrically operated, has commenced 
in the Lancashire coalfields and promises to give the local 
section of the Mining Electrical Engineers work in defending 
the electrical interest. There is talk of the mines demanding 
а re-adjustment of rates in mines where coal cutters are employed. 


Electricity in Mines. 


Many of the mines, even those in which no coal cutters are 
used, have, at least, got electric light on the surface, and one 
comes aeross many interesting installations here, some quite 
old. I noticed one the other day at one of the Astley mines, 
where, driven off the old-fashioned winding engine, is a very 
old Mather and Platt Manchester" type generator. The 
ammeter and voltmeter are quite curiosities. Along with a 
double-pole switch and fuses, they are mounted on a wooden 
board, and constitute the switchboard. The load is about 
10 kw. at 100 volts, and current is only supplied to incandescent 
and arc lamps in the offices and on the surface. Despite its 
age, the installation gives no trouble whatever. 


Private Electric Lighting Plant. 


Another interesting lighting installation I recently saw, was 
that at McDougall's chemical works near Middleton. Here a 
very old compound wound Byng-Hawkins machine, with the 
series cut out, has been installed by a local contractor—who 
persuaded the firm to use electric light. It is driven from the 
works shafting and charges a small 100 volt battery of Chloride 
Co.'s cells, during the daytime, from which the works are lighted. 
As there is so much fine dust about, everything, including the 
machine and small switchboard, is boxed in. As far as power 
costs and attention show, the electric lighting costs nothing. 
and its convenience and simplicity has opened the way to the 
electric drive for the works. I mention this case as an example 
of many other similar cases, where local contractors could, 
with a little persuasion, induce manufacturers in all lines to 
instal at least electric light. As has already been found here, 
a small private electric lighting plant as above described, worked 
from the shafting " for nothing," leads the way to the con- 
version from mechanical to electric driving, as it brings the 
manufacturer into touch with electricity and its advantages, 
and breaks down any prejudices he may have had. 


Electric Drive in Textile Factorles. 


The report of the Bradford Committee has caused indignation 
among local engineers, and much amusement to those textile 
manufacturers who have adopted the electric drive. Practically 
every cotton spinner who has done so, has kept very detailed 
records of the results of the change, but they naturally will 
not publish these tests, as they find the more even thread pro- 
duced by the electric drive gives them a better market position 
than firms still using the old drive. In order to get actual data, 
which would convince Lancashire mill-owners of the truth 
of the statements made by electrical engineers on this matter, 
Mr. W. F. Rhodes, of Squirrel. Works, Stockport, has made 
a series of experiments. He took tests for speed variation in 
à large cotton mill, before and after changing to electric driving. 
and the results show a clear proof of the steadier drive and in- 
creased output resulting from the change. In one case he con- 
nected the speed recorder direct to the tin roller shaft of a ring 
spinning frame and found that the speed variation with 
mechanical drive жаз 8^, and only 23°, with the electric. Also 
in the latter case the mean speed was 34°, above that in the 
latter. The drive from motor to line shaft was by ropes, and from 
the shaft to frames, by belts. In the mechanical it was through 
spur and bevel gear with vertical shafts. Of course, if motors 
had been fitted to each frame, the variation would have been 
still less, probably only 195. As a result of the steadiness, break- 
ages and the consequent stoppages for piecing up are almost 
nil with the new drive, which has fully increased the output 
10°,. Mr. Rhodes thinks that where, on account of their superior 
performances, steam turbines are employed, the electric drive 
is almost. essential. 


Utilisation of Exhaust Steam. 


Mr. J. W. Bailey read a paper before the Manchester Associa- 
tion of Engineers on “ The Exhaust Steam Turbine." To give 
some idea of the power now going waste, he mentioned that 
the monetary loss to the nation, since non-condensing engines 
began to be used, was approximately equal to the National 
Debt. While in the early days boiler pressures were so low that 
engines had of necessity to be run condensing, still, when higher 
boiler pressures began to be used the idea of working below 
the atmosphere line became more and more neglected, probably 
owing to the erroneous idea that initial pressure was of para- 
mount importance. Recent researches have, however, made 
clearer the properties of steam and results have proved the 
economy of the exhaust turbine. By means of formule and 
diagrams, Mr. Bailey made clear that the combination of engine 
and turbine, dealing with the expansion through high and 
low pressures, respectively, was more economical than either 
engine or turbine alone. The exhaust turbine was the cheapest 
means of extending a power plant where the engine already 
existed in good condition, as it was cheap in first cost, and its 
addition reduces the coal cost per h.p. considerably... The chief 
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difference between high pressure and exhaust turbines was that 
in the latter there were only about half as many blades, as the 
heat drop was only about half. Every type of pressure turbine 
may be adapted for exhaust steam. In working an exhaust 
as turbine successfully, a good vacuum is of tirst consideration, 
this greatly affects the pressure range, or the available heat range. 
The limit of the useful vacuum, however, is quickly reached and 
careful consideration is required to get the best results by choosing 
a condensing plant and vacuum to give maximum economy with 
the outlay. Mr. Bailey thought that in this country and abroad, 
there is a great field for the exhaust turbine, because there are so 
many engine sets, too good to scrap, but too small to be in 
themselves of much use. With the turbine added, the output 
might easily be doubled at small cost and high efficiency, par- 
ticularly where the day and night loads are short and peaky 


AMERICAN NOTES. 
NEW YORK. 


The Inventors’ League, which has just come into being in this 
city, is an organization which has many features to commend it 
to all engaged in the electrical industry. Mr. Joseph J. O Brien, 
the General Secretary, in introducing the League to public notice, 
observes that in a world organized by invention the inventors 
are now the most isolated and disorganized class. Their 
gricvances," he says, " are in large part the indirect result of 
their helplessness, due to their present isolation. For years 
individuals have contended for improvement in the laws and 
methods of the patent system, but with little or no result, and 
it is safe to assert that individuals may continue to contend as 
individuals for years to come and will achieve little of value. 
Organization is absolutely essential to a correct itemization of 
existing evils and needs; a correct definition of negative and 
positive causes ; and the elaboration and successful promotion 
of an adequate programme of revision and reformation. ‘To 
provide the basis for an organization of inventors which would 
be at once free and propcrly limited to the vital needs of the 
inventors as a class, the Inventors’ League has been organized." 


The Objects of the League. 


The Constitution of the League sets forth that its objects are 
the intellectual and material advancement of inventors and the 
development of collective means for the protection of their 
rights; to secure a higher, more just and more practical realiza- 
tion of the constitutional foundation of the Patent System, of the 
United States, bv securing for limited times to authors and 
inventors the exclusive right to their respective writings and 
discoveries ; to secure closer co-operation between inventors for 
their mutual protection, without loss of their independence ; to 
secure adequate provision for the just and effective consideration 
of new inventions and the safe keeping of the priceless records of 
invention; to facilitate the development, advancement and 
utilization of invention: by the extension of existing opportunities 
and by the diffusion of facts among the inventors and the people, 
concerning the vital importance of the rights of inventors, and 
by the encouragement of awards and similar measure: for new 
inventions ; to discover and define opportunities for the applica- 
tion of inventions and to bring inventors into closer and freer 
relations with such opportunities ; and to collect and preserve 
the history of inventive achievements and the literature of 
invention. 


Rotary Condensers and Power Factor. 


A remarkable circumstance in connection with electrical 
engineering, at any rate on this sice of the Atlantic, is the scant 
attention which has been paid to the effect of the rotary con- 
denser as а means of raising the pc wer factor of systems carrying 
a heavy inductive load. One of t ie first central stations in the 
United States to realize the import ince of the synchronous motor 
аз а rotary condenser was the Cieveland Electric Illuminating 
Company, and an extremely interesting account of this corpora- 
tion's experiment is contributed to the Electrical World by Mr. 
John Liston. Almost every central station has a group of 
induction. motors working at light loads and consequently 
lowering the power factor of the whole system. Mr. Liston points 
out that the synchronous motor when used as a rotary condenser 
has the property of altering the phase relation between e.m.f. 
and current, the direction and extent of the displacement being 
dependent on the field excitation of the condenser. It can be run 
at unity power factor and minimum current input, or it can be 
over-excited and thereby deliver leading current which compen- 
sates for the inductive load on other parts of the system. The 
rotary condenser, therefore. can supply magnetizing current to 
the load on a system while the power component is supplied by 
the generators. 


The Power-load Fluctuation. 


The equipment of the Cleveland station, which serve3 a district 
of some 50 square miles, consists of two 9,000 kw. and one 1,500 
kw. Curtis turbo-generator sets of General Electric manufacture, 
delivering energy at 11,000 volts, three-phase, 60 cycles. There 
are, in addition, some reciprocating engine-driven generators, 
delivering energy at 2,300 volts, three-phase, 60 cycles. Trans- 
formers step-up the e. m. f. to 11,000 volts for the sub-stations. 


‘provided with a condenser. 


There are also three 1,500 kw. motor-generator sets and direct 
current reciprocating engine sets and a storage battery. The 
sub-stations are six in number ; the secondary lighting circuits 
are three-wire, single-phase, 115 volts to 230 volts, and motors 
up to 5 h.p. rating are operated from the lighting circuits, and 
the general inductive distribution is at three-phase, 2,300 volts, 
the e.m.f. being stepped-down to 460 volts and 230 volts at the 
customer's premises. The motors are nearly all three-phase, but 
some two-phase motors are run from three-phase transformers 
bv means of a T-connection. Mr. Liston observes that the fact 
that more than 49°, of the connected load consisted of induction 
motors had the effect of lowering the power factor of the whole 
system from between 85 and 90% at night to between 65 and 
70°, during the day. 


Effect of the Rotary Condensers. 


To brimg the power factor as closely to unity as possible the 
Company upon the installation of two 2,300 volt rotary con- 
densers of 750 kva. rating provided with directly connected 
exciters in one sub-station and another of similar rating in a 
second sub-station ; while four 200 kva. General Electric rotary 
condensers with directly connected exciters were connected to 
the low tension side of the transformers on the customer's 
premises. A number of synchronous motors partially loaded 
were also installed, the kilowatt load delivered to the shaft 
varving from 50 to 75 % of the kva. rating of the motor. The 
general effect of the installation has been a marked improvement 
in efficiency, the power factor rising by more than 20°). Мг. 
Liston cites a graphic illustration of the value of the rotary 
condensers. А feeder circuit equipped with a 200 k. v. a. coa- 
denser was put out of action by a tree falling across the line. 
While repairs were being made a feeder from another sub-station 
which was carrying a heavy load at low power factor, was joined 
to take on, temporarilv, the additional load. It was found that 
the ammeter readings with this combined load were actually 
lower than they had been with a single load on the circuit not 
The kilowatt readings showed an 
increase of about 75° 9, while the ampere readings dropped about 
25995. 

Gas-Electric Railway Motor Cars. 


Two gas-electric motor cars each equipped with two standard 
commutating pole railway motors of 100 h.p. have been manu- 
factured by the General Electric Company for the Southern 
Railway Company. The current is supplied from a 600 volt 
generator, which is direct coupled to an eight-cyclinder gas engine 
in the forward compartment. A controller similar to that used 
on an ordinary trolley car i3 located near to the operator, and 
through this the current passes from the generator to the motors. 
The car bodies are of steel, about 55 ft. long, with seating capacity 
for 52 passengers. 


New Meter Testing System. 


A noteworthy exhibit at the recent meeting of the Illinois 
State Electric Association was the Central Electric Company's 
new P. M' meter testing system. It consists of a pressed sheet- 
steel box containing the consumer s meter and a main line cut-out 
equipped with certain receptacles into which plugs from a test 
meter can be placed. The consumer's meter can be short- 
circuited by means of these plugs so as not to interrupt service 
while the test is going on. The meter can then be tested by the 
connection of an artificial load. The object of this arrangement 
is to savethe large amount of time taken by meter tests in con- 
necting up and getting ready to test consumer's meters. The 
enclosing box also protects the service and meter terminals from 
being tampered with. 


New York's Mono-Railway. 


The first sod has been cut of the new mono-rail line from 
Bartow, on the New York, New Haven & Hartford Railroad, to 
City Island, N.Y., to which reference has already been made in 
these notes. The line is being constructed by the Mono-road 
Construction Company, of which Mr. B. L. Burrows is president, 
and the project has the backing of the Interborough Rapid 
Transit Company. The Mono-road Company owns the rights, by 
purchase from the American Mono-rail Company, for that system 
of construction in the metropolitan district around New York. 
It is proposed to construct a small power house on City Island. 
where a water-front site has been secured, to furnish the energy 
for the operation of the line. The rails will be laid on concrete 
ties, and the pedestals of the steel pillars which support the upper 
trolley will also be made of concrete. Three cars will be con- 
structed, built of steel and aluminium. They will weigh only 15 
tons, and Mr. Burrows is confident that a speed of 100 miles an 
hour will casily be obtained. 


Gasoline-Electric Street Car. 


The Third Avenue Railroad Company is now operating with 
great success an experimental gasoline-electric car manufactured 
by the General Electric Company. The car is of the single-deck. 
double-ended type, and carries under the longitudinal wooden 
scating a supply of gasoline sufficient for 150 miles. It has a 
seating capacity for 28 passengers, and weighs 24,000 lb. The gas 
engine, which is mounted on a truck of 74 ft. wheelbase, is of the 
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four-cylinder, four-cycle type, directly connected to a generator 
and exciter, the energy developed being transmitted to two 
railway motors mounted on the axles. Controllers at each end 
connect the motors progressively in series and in parallel, and 
regulate the voltage supplied by the generator in proportion to 
the speed of the car. The gas engine has no mechanical con- 
nection with the driving axles, and runs at constant speed. 
Ignition is effected by a Bosch low tension magneto, the system 
being of the make and break magnet plug type. 


The Titanium Arc. 


A highly interesting paper on the Titanium arc was read 
by Mr. W. S. Weedon at the annual meeting here of the American 
Electrochemical Society. Mr. Weedon said that as a result 
of a series of experiments made some years ago to determine 
what material would give the maximum light efticiency when 
used as arc electrodes, none of the substances tried was equal 
to material containing the element titanium. Titanium carbides 
being the most convenient preparations of titanium available, 
were tried in various forms, and it was found that a mixture 
of TiC and Ti gave the best results, especially when iron was 
present only in negligible quantities, as this latter metal tended 
to cause unsteadiness of the arc. The best arc was obtained 
by using a cathode of titanium-carbide preparation, and an 
anode of copper, the latter being inactive and not wasting 
appreciably. The titanium arc being a flame arc, the efficiency 
increases with the current density and the arc length. Volt- 
ampere curves and аар curves were shown by Мг. 
Weedon. The efficiency curves proved that titanium-carbide 
arcs are most satisfactorily operated on а constant-current 
circuit rather than on a low-voltage multiple circuit. 


The Metal Filament Lamp. 


One of the papers read at the recent meeting of the Illinois 
Electric Association dealt with the tungsten lamp. The author 
was Mr. J.G. Learned, of Chicago, whosaid it was feared by many 
central stations that on account of the high efficiency of this 
lamp, and therefore the possibility of furnishing the same amount 
of light with much less current, it would hurt the revenues 
of the companies quite materially. This fear has proven to be 
unfounded. The advantages of the lamp have been shown 
to apply mutually to the customer and the central station. 
By means of this lamp the central station has been enabled 
to secure a very large volume of new lighting business. The slight 
reduction in the revenue secured from some lighting customers, 
who have installed tungsten lamps to secure reduced bills, 
is more than made up by the large number of new customers 
who are attracted to central-station service on account of 
the great economy of this lamp. Tungsten lamps will continue 
to be improved, as they have been very materially since their 
introduction. Their cost will doubtless be decreased and their 
life or efliciency further increased. 


$50,000,000 Telephone Company. 


The Continental Telephone and Telegraph Company has 
been incorporated at Trenton, N.J., with an authorized capital 
stock of $50,000,000, divided equally into common and pre- 
ferred stock, the latter bearing six per cent. noncumulative 
dividends. The objects specified in the charter are to unite 
and consolidate telephone, telegraph and cable lines. Authority 
also is given to consolidate or merge with any corporation engaged 
in a similar business, and the consolidated company may be any 
one of the merging companies or a new corporation to be formed 
by means of such consolidation. The incorporators are : William 
M. Clark, of Plainfield, N.J. ; Powell Crichton and William 
E. Conley, of New York. 


GERMAN NOTES. 
BERLIN. 


A project for a line between Rixdorf-Berlin and Ge undbrunnen 
is being actively mooted. The distance is to be covered partly 
above and partly underground. The Spree is crossed by a 
tunnel under its bed. "There are to be 11 stations, with an 
average distance between each and the next of one kilometre. 
The estimated capital required is 84 million marks, towards 
which the Town Council lends half at 4°, interest. There is 
to be only one class of carriage, and ordinary and workmen's 
fares will be charged. 


Rhine Power. 


Brown, Boveri & Cie, A. G., of Mannheim, are planning a 
Government licensed plant at Huningen. They must not, 
however, take water for the turbines to such an extent as to 
interfere with the usual navigation of the river at any time. 
The older Kembser project, which contemplated taking, roughly, 
500 cubic metres per second from the river, has, therefore, been 
abandoned, and Brown, Boveri have made arrangements whereby 
one-third of that quantity will suffice. This they have done by 
being less ambitious. It is estimated that 40,000 h.p. will 
ultimately be required, and the Kembser scheme provided for 
getting it all at once. The Brown, Boveri Co. propose to proceed 
by gradual stages. 


Metal Electrodes for the Electric Arc. 


Researches on this subject with reference to wireless telephony 
are in progress, but, although high frequencies are ensured, the 
alternation is very variable, for some reason as yet unknown. 
If the electrodes are carbon and copper, with 400 volts and 
about a quarter of an ampere, the frequency is from 1,300 to 
43,000, but by discharging the same arc in the usual hydro- 
carbon atmosphere, a maximum of 250,000 alternations per 
second can be attained. Conductors near the arc seem to affect 
the frequency considerably. 


A New Conductor. 


The Chemische Fabrik Griesheim Elektron has patented a 
magnesium alloy under the name of Elektron, which is said to 
surpass aluminium in lightness and strength. The specitic 
gravity of the new alloy varies from 17:5 to 2:0, and it has a 
silvery lustre. It resists exposure excellently, as the atmosphere 
covers it with a protective coat of oxide. The tensile strength 
averages 18 kg. per square millimetre, and the elastic limit 
extends to a stretching of about 5°, of the original length. 
Compression, e.g., by drawing into wire, increases its strength 
very perceptibly without greatly augmenting the specific 
gravity. In fact, the tensile strength can be brought up to 35 
kg. per square millimetre, and the elastic limit to 18% without 
getting the specific gravity over two. 


Damping Oscillations. 


A Berlin electrician notes that oscillations in condenser 
circuits with a mercury lamp for the spark gap are damped 
on the average to the same extent as with an air gap, but 
that the shape of the resonance curve is very different. Higher 
temperatures and pressures in the mercury lamp diminish the 
intensity of the oscillations, and thus increase the damping 
and the resista ce. For wave lengths of 158 metres the ratio 
of the capacity C to the self-induction L of the circuit has much 
influence on the damping," which] is a!'minimum when > —0-05. 
With air spark gaps there is no such minimum. With increase 
of capacity the resistance of the mercury lamp rises rapidly at 
first, but more and more slowly with further increase, and 
tends to approach a constant value. 


Atmospheric Electricity. 


Researches by means of kites and small balloons into this 
subject have not been very successful. It is difficult to fly 
them properly when loaded with the necessary registering 
instruments, and their use in thundery weather is not unattended 
with risk, both to the instruments and to the operators. Pro- 
fessor Weichert, of Góttingen, proposes to use miniature aero- 
planes, steered and brought back to earth by means of Hertzian 
Waves. 


New Power Station. 


The Prussian Government is co-operating with those of 
Wurtemberg and Bavaria for erecting & power station at Fen- 
thofen, where 35,000 h.p. are to be got from the river Iller at 
a cost of eight million marks. Additional works to utilise the 
current of the Argen are also contemplated. 


New Teneriffe Cable. 


The Deutsche Sud-Amerikanische Telegraphengesellschaft, of 
Cologne, has laid a cable from Emden to Teneriffe, which was 
put into action on August 26, 1909. It is to be the first item 
in a system of communication between South America and 
West Africa, avoiding the use of foreign cables at Vigo. Later, 
the new cable will be extended to Pernambuco, whether via 
Monrovia or not is as yet undetermined. It would cost more 
to include Monrovia, but at the same time an advantage would 
be gained by connecting the German West African colonies 
of Togo, etc., first with Monrovia. The laying of the cable 
from Borkum to Teneriffe was entrusted to the Seekabelwerke, 
of Nordenheim. It is 2,107 sea miles in length, and contains 


340 lbs. of gutta percha and 600 of copper per sea mile. The 
cable from Emden to Borkum is, of course, a land cable. The 
Deutsche Sud- Amerikanische — Telegraphengesellschaft was 


founded in August, 1908, with a capital of 11,800,000 marks, 
four millions in shares, the rest in debentures, and the com- 
pletion of this great submarine cable is an eloquent testimony 
to its usefulness. 


Company Notices. 


The Elektrizitatswerk Siegerland, G.m.b.H., of Siegen, has 
declared a dividend of 54°% on the capital of three million marks. 

The Berliner Elektrizitats Werke has made a net profit of 
4,024,077 marks (3,346,803 in the previous year), and is paying 
a dividend of 449, on its preference capital of 20 million marks 
and 11% on the ordinary capital of 314 millions and 4°, on 
the extraordinary share issue of 123 millions in ordinary shares 
made in 1908. The prospects for the future are extremely 
favourable. 

The Halle am Saale electric trams have been acquired by the 
town. 1,375,000 marks have been paid, and the debt owing by 
the line of 880,000 marks has been taken over by the munici- 
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BUSINESS NOTES AND 


LIGHTING AND GENERAL—Home. 


СовнАм.—1 is reported that the Woking Electric Light Co., 
intend to extend their mains to Cobham next year. The company 
already possess Parliamentary powers to supply Cobham, and 
for that purpose, to carry their mains through the portion of 
the Walton urban district which intervenes between the parishes 
of Byfleet and Cobham. They have laid their cables in Byfleet, 
and to get into Cobham an extension of about 21 miles would 
be necessary. 


DvNpEEÉ.—Mr. H. Richardson, Electrical Engineer, asked the 
Corporation Electricity Committee for the appointment of a 
sub-committee to consider as to the lighting of common stairs 
with electricity automatically managed from the station. He 
stated that several tenements in the vicinity of Dudhope Power 
Station had been fitted up with the necessary appliances, and he 
had no hesitation in saying that there were no objections that 
could be raised to the system. He hoped to see great develop- 
ments in the matter, and he wished a sub-committee to go into 
the whole question. This was unanimously agreed to. 


GrimsBy.—-To the Corporation Lighting Committee the 
Borough Electrical Engineer, Mr. W. A. Vignoles, reported a 
breakdown on the No. 9 set, entailing damage estimated at 
£200. The failure of a stud through fatigue of metal was the 
cause to which the accident was attributed, and the committee 
confirmed the action of the engineer in immediately replacing 
the damaged parts. An application for current was received 
from certain residents at Scartho. The engineer said the cost 
of cable-laying would be £450, and the estimated revenue £50 
per year. The committee decided to endeavour to obtain a 
guarantee from the proposed consumers, and then to decide 
whether to lay the cable. 


Havant.—The Havant Gas Co., Ltd., propose to promote 
a Bill to dissolve the Company and incorporate a new Company 
for the supply of both gas and electricity. 


KEIGHLEVY.— The Town Council decided to apply to the Local 
Government Board for power to borrow £21.000 for extension 
of the electrical plant and mains. Mr. H. Whitehead explained 
that this recommendation was put forward in consequence of 
the increasing demand for electricity and the requirement of 
the Local Government Board Inspector that they should pro- 
vide a duplicate plant in order to be prepared for accident: 
and emergencies. They had now sufficient applications for 
electricity to make the electrical undertaking, even after this 
expenditure, a paying concern, and he thought that when they 
got thoroughly going they would be able to hand over about 
£1,000 a year for the relief of the rates. 


Lercester.— Mr. А. A. G. Malet, M. Inst. C. E., conducted а 
Local Government. Board inquiry respecting the application of 
the Corporation for sanction to borrow £7,000 for the purposes 
of the supply of electrical energy. Councillor Flint said it was 
felt the Corporation must be in a position to supply cheap motor 
power not only for the existing industries of the town, but to 
attract other industries. 


Гохром. —Тһе Port of London Authority decided to provide 
entirely new electrically driven pumping plant for the purpose of 
raising the level of the water in the Royal Victoria and Albert 
Docks to the extent of 2 ft. 6 in., giving in the Victoria Dock 
a minimum depth of 28 ft., in the Albert Dock 29 ft. 6 in., and 
in the Albert Dock Basin 34 ft. 6 in. 

Lonpon.—The Metropolitan Electric Supply Co., the St. 
Pancras Borough Council, the South Metropolitan Electric 
Power Co., the Westminster Supply Corporation, the Bermondsey 
Borough Council, the Islington Borough Council, the St. 
Marylebone Borough Council, the Shoreditch Borough Council, 
and the Stepney Borough Council, propose to lay additional 
mains. 


MARYLEBONE.—The Borough Council decided to apply to the 
London County Council for a loan of £24,000 to extend the 
electric light along 21 streets of the borough. 

MIDDLESBROUGH.---The Corporation propose applying to 
Parliament for further powers with regard to electricity supply, 
including powers to supply meters, cookers and fittings. 

NuNEATON.— At the Town Council meeting the Mayor stated 
that the clectrie department had lost on the half-year, but the 
whole profit for the year amounted to about £100. The new 
system had brought in a reduced revenue, and the Electric 
Committee were considering whether they ought to alter it 
or not. 

ParsLEv.— The accounts of the Corporation electrical under- 
taking (Mr. С. F. Parkinson, XI. I. I. E., M. I. Mech. E., Consulting 
Engineer and Manager) for the year ended May 15 last show 
that the total revenue was £20,343 128. 3d., and the expendi- 
ture £12,073 lls. 7d. Interest and loan charges absorbed 
£8,764 17s. 10d., and the net result was а deficit of £690 5s. 10d. 
The sale of electricity during the year reached 2,562,046 units, 
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of whieh 1,280,487 were used by the Tramway Co., 1,002,244 
sent out to meet the general demand for power, light, and 
heat, and 279,315 to supply public lighting. The maximum 
demand on the generating station was 1,702 kw. 


PREsTON.---The accounts of the electric tramway undertaking 
for the year ended March last show & surplus profit of £4,400. 
After defraying the cost of refuges and top covers for some of the 
tramcars, the surplus has been added to the reserve fund, which 
now amounts to £16,862. The capital expenditure totals £187, 269 


READING.— The Reading Electric Supply Co., Ltd., have 
given notice of intention to apply for Parliamentary 
powers to extend their area of supply. 


RapcLiFFE.—-Lancashire Electric Power Co. has given notice 
of intention. to apply for a provisional order to produce 
and sell electricity for all public and private purposes within 
the urban district of Radcliffe, where the District Council 
possesses monopoly powers. The company proposes to lav 
down lines and works in the main thoroughfare within two 
years after the commencement of the order. 


ST. PaNcRAs.— Applications to the Borough Council for 
supply of electricity have been received, which necessitate 
extensions of mains involving an outlay of £225. 


WaRRINGTON.— The electric tramway accounts for the year 
ended March last show a surplus of £2,370. 


WaTFORD.—The Urban District Council are negotiating 
with the County Council in reference to the supply of electricity 
for the proposed new tramways. 


WemBLEY.—To the Urban Council, Councillor Ainsworth 
reported that he, in company with the clerk and ex-Councillor 
Sadler, interviewed the North Metropolitan Electric Light 
Distribution Co. with reference to their decision not to proceed 
with the Wembley Electric Lighting Order. The deputation 
were informed that the reason was the want of funds and the 
difficulty of getting money. Questioned as to the company's 
eagerness to obtain the Order, they said they had great expecta- 
tions of Wembley at that time. The question of purchasing 
or acquiring the rights under the Order was a matter for the 
arbitrator. When interrogated regarding the friendliness, or 
otherwise, of advising the Board of Trade behind the Council's 
back of their intention to give up the Order, the Company 
stated that the Council were pushing them, and they had no 
alternative. They also said that if anybody else could be got to 
take on the Order, they would not act as dog in the manger. 
but would be willing to pass on their rights for a reasonable 
consideration. The reason money could not be obtained was that 
in those districts where Orders had been worked no dividends 
had yet been paid, and at the present time an unforseen develop- 
ment in metallic film lamps had deprived the companies of half 
their current supply so that whatever chance there was before 
of making a profit was rendered still more remote. The Council 
then discussed the question in private. 


WOOLWICH.— Owing to a breakdown at the borough electricity 
works, the greater part of Woolwich was plunged in darkness 
about half-past seven on Monday evening. All the street lamps 
were extinguished, and many business premises had to be closed. 
At the Hippodrome the performance had to be abandoned, and 
a meeting at the Town Hall had to be carried on in semi-dark- 
ness. The light was restored shortly before nine o clock. 


York.—A sub-committee of the Corporation Electricity Com- 
mittee was appointed to consider arrangements with tradesmen 
and others for special displays of electric light both inside and 
outside shops during the Shopping Week." 


LIGHTING AND GENERAL--Overseas. 


ARGENTINE REPUBLIC.— The Empresa Telefonica del Chubut 
have been granted a 30 years’ concession for the establishment 
and working of a public telephone service between Rawson, 
Trelew, Puerto, Madryn and Gaiman. The service must be ready 
for public use within one year. The concessionary company 
engages to extend the telephone system to any rural centres 
comprised within the zone in question as soon as from 20 to 30 
subscribers make application for it. 


British CotumBra.—The Bull River Falls Power & Light Co. 
in the Fort Steele district have almost completed an immense 
flume, which will give at lowest water about 10,000 h.p. The 
company proposes to supply light and power to all the towns 
in the Pass country from Michel and eastward to Mayie. À 
connection from the falls town with Jaffray by electric railway 
is also contemplated. This may eventually be extended to 
Fort Steele and Cranbrook. 

CaNADA.— The rapids at Cornwall, on the St. Lawrence River, 
midway between Montreal and Toronto, have been examined by 
engineers on behalf of the Dominion Government, who report 
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that it is quite feasible to dam the waters and secure 800,000 h.p 
by the undertaking. They estimate that it will cost $50,000,000 
to carry out this scheme, but consider that the deflection of the 
rapids into a great power canal would be a remunerative enter- 
prise. The objection has been raised that the navigation channel 
will thereby be diverted to the American side. This and other 
criticisms will be fully discussed when the whole scheme comes 
up for consideration before the Dominion Parliament shortly. 


DENMARK.—A scheme is under consideration for the con- 
struction of an electric railway between the towns of Aarhus and 
Randers, which is estimated to cost £200,000, and of electric 
central stations for the purpose of supplying a good-sized district 
with electric current for power and light, which may entail an 
expenditure of rather more than £150.000. ‘The loan, probably of 
£400,000, will be guaranteed in various ways. 


NEW ZEALAND.—Mr. E. E. Stark, M. Am. I. E. E. (City Elec- 
trical Engineer), in his second annual report to the Dunedin 
City Corporation, respecting the Waipori hydro-electric plant, 
states that since September of last year the Department has 
taken applications for power of some 30 consumers, amounting 
to 672 h.p., with the proviso that the Corporation has the right 
to require the non-use of power during peak hour loads. This 
condition, together with the two-rate system of charging, has 
resulted in à large improvement in the load factor above that 
usually found in a mixed power and lighting plant. The second 
ог " peak load rate approximates four times the“ non-peak 
load " rate, varying according to the hours of use. The load 
factor for the month of March, 1909, was 47:7 %, whereas 
the usual load factors in large light and power plants on the 
Continent range from 1295 to 209. The estimated cost of 
duplication at Waipori, Halfway Bush, and Converter Station 
for necessary water wheels, pipe linc, electric generators, trans- 
formers, low tension transmission line and spare, amounts to 
£33,000. In February last tenders were received, and have since 
been accepted for the duplication of the present plant, embracing 
water wheels, governors, generators, exciter, ‘Tyrell regulators, 
step-up transformers, step-down transformers, pipe line and 
three-core U.G. cables, amounting to £13,000. Work has been 
Started on the excavation for the extension of the power house. 
With regard to the tramway, the insulation of the U.G. 
cable feeders between Manor-place and Maitland-street having 
broken down in many places, these feeders have now been 
removed from the Doulton ducts, where they were exposed 
to the undrained sewage of this section, and have been placed 
іп * solid" with bitumen. At the Converter Station the new 
battery booster is à departure from the usual practice, in that 
ita motor is an A.C. induction motor in place of a D.C. motor, 
the former deriving its current direct from the 3,000 volt A.C. 
lines, while the latter method would have involved the trans- 
forming of the alternating current to D.C. current, and a con- 
sequent loss of 20%, on this portion of the plant. This departure 
has resulted in a decrease of the gross tram units of 90 per 
day, amounting to 2%. This change, however, involved an 
additional cost of £45 over and above the lower priced D.C. 
motor. The accounts for the year ended March 31 last show a 
net profit of £854 6s. 114. The total revenue was £19,775 and 
the costs £9,412 Os. 7d. Interest charges, etec., absorbed 
£9,508 16s. The capital expenditure at the end of the year 
appears at £216,665 3s. 8d. The units sold totalled 4,850,685. 


Ontario (Canada).—A vote of the ratepayers of Port Arthur 
resulted in favour of the acceptance of the agreement made 
with the Ontario Hydro-Electric Commission for the delivery 
of power. The total vote was smaller than expected, standing 
at 425 to 169. Tenders for the construction and equipment 
of a power station in connection with Hydro-Electric Power 
Commission, to cost approximately $60,000, are in the hands 
of the commission and will probably be considered at an early 
date. 


QuEBEC.—The second reading was given by the Montreal 
City Council to à by-law authorising the corporation to estab- 
lish a municipal lighting plant. The idea is that the city shall 
light the streets by utilising the power derived from burning 
garbage. 


Srarn.—-Authority has been given Don Alfredo Moreno 
Ossorio, of Madrid, to utilise the water of the river Guadalimar, 
at Los Piezuelos (township of Ubeda), to the extent of 5,000 
litres per second, for the purpose of generating electrical energy 
to be carried to La Carolina. 


TRACTION—Home. 

Lonpon.—The London County Councils Highways Com- 
mittee passed a proposal to enter into agreements with the 
West and East Ham Corporations and the Leyton Urban District 
Council to provide a through service of tramways to and from 
Aldgate via Bow. The routes comprised are:—(1) Aldgate 
to Ilford- broadway via Bow Bridge, Stratford-broadway, and 
Romford-road ; (2) Aldgate to Epping Forest via Bow Bridge, 
Stratford-broadway, Leytonstone-road, the Green Man, Whipps 
Cross, and the Rising Sun. At Stratford-broadway the cars 
will branch off to either Leyton (Epping Forest) or Ilford. 
It is proposed that each authority shall take all fares on its own 
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cars, pay its own working expenses for operating its own cars, 
supply electric energy in its own area to the other authorities 
and run cars—including workmen's cars—according to the 
length of track in its own area. An estimate of £6,400 was sub- 
mitted for the extension south of the tramway in Farringdon- 
road, E.C. "The Committee passed estimates amounting to 
£10,238 for the construction of roof covers for 90 double-deck 
electric tram-cars, the work to be carried out by direct labour. 
The Committee agreed that the assembling and fitting of car 
ploughs required for 200 new cars for the Council's tramways 
and for four electrie car traversers at the central car repair 
depot and the Norwood car shed should be carried out by 
direct labour. The total traffic receipts of the City Council's 
tramways from April 1 to November 13, 1909, were £1,117,394 
from lines worked by electric traction, and £89,163 from lines 
worked by horse traction, or a total of £1,206,557. The receipts 
for the corresponding period in 1908 under the same heads 
were £067,872, £186,383 and £1,154,255, respectively. 


TRACTION —Overseas. 


ARGENTINE REPUBLIC.—-A decree has been isseud authorising 
the Buenos Aires Great Western Railway Co. to extend its lines 
from the neighbourhood of Sadi Carnot-street to the lines of the 
port of the capital, passing under part of the city by means of a 
tunnel. Traffic on the new line is to be worked by electric 
traction, and the service of electric trains is to run also between 
Sadi Carnot and Moreno Station, the Company being empowered 
to construct two additional lines between Caballito and Moreno. 
The Company are obliged to set up fire-extinguishing apparatus 
in the tunnel. Messrs. Otto Franke & Co., concessionaires, for the 
electric railway between La Plata and Avellaneda, have beem 
granted a concession for the construction and working of an 
electric railway from the side of the Riachuelo to Retiro station, 
joining there with the existing lines; a branch line is to be 
constructed from Entre Rios-street, by way of Brasil-street, to 
Constitucion-square, and connections are to be made with the 
lines of the ports of Buenos Aires and La Plata. The main line 
is to cross the Riachuelo by a draw-bridge, and to continue at 
the same height along a viaduct to the top of Uspallata-street, 
where it is to enter a tunnel. Plans must be submitted for 
approval within 18 months from the date of promulgation of the 
contraet, and the work must be completed within four years and 
six months after the approval of the plans. 


CaNADA.—The well-informed Standard of Empire states that 
reports are once more current that the Canadian Pacific intends 
to electrify some part at any rate of its system in the Rocky 
Mountains. The first experiment is to be made next summer, on 
the branch line into Phoenix, which will be run with power 
supplied by the West Kootenay Power & Light Co., in which the 
Canadian Pacific Railway is supposed to be interested. This 
company develops its power from the Bonnington Falls on the 
Kootenay River, not very far from Nelson. The Southern Pacific 
has electrified a portion of its system with success on the Sierra 
Nevada division, where the conditions are very similar. 


HorraAND.—-The Nederlandsche Spaar en Incassobank, of 
Amsterdam, have applied to the Communal Council of Beverwyk 
for a concession for the establishment of an electric tramway 
from Amsterdam to Beverwyk and to Wyk an Zee en Duin. The 
permanent Deputation of Zeeland has proposed to the provincial 
Council not to support the demand for a subsidy made by the 
Breskens-Maldegem Steam Tramway Co. for the construction 
of a steam tramway from Cadzand to Oostburg, but rather to 
make an advance of funds, without interest, to a Dutch company 
to be formed for the construction and working of an electric 
tramway which will pass close to Retranchement on the Belgian 
frontier, and will go from Breskens to Knocke, with a branch to 
Cadzand and thence to Oostburg. The advance on the provincial 
funds should not be less than one-third of the cost of construction 
and material, nor exceed the sum of 539,000 florins (£28,250). 


Norway.—The Norweigian Department of Public Works are 
about to undertake the construction of a narrow gauge branch 
railway from Myrdal, on the Christiania and Bergen Railway, to 
Fretheim, a distance of some 17 kilos. (about 10} miles), of which 
about a mile is to be rack railway ( tangstangbane ). According 
to further particulars published, the weight of rails proposed is 
204 kilogs, and the motive power is to be electricity, The 
estimated cost of the undertaking is given as nearly £90,000. 


Russra.—-A preliminary survey of the projected new electric 
railway between St. Petersburg and Imatra is nearing completion. 


THE ELECTRICAL ENGINEERS (London Division).— Orders for 
week ending December 4, 1909: Officer Commanding, Col. 
R. E. B. Crompton, C.B. Monday, November 29, " A" Co., 
Technical Drill, 6.30 to 9.30 p.m. ; Tuesday, November 30, 
“B” Co, Technical Drill, 6.30 to 9.30 p.m. ; Wednesday, 
December 1, Gymnasium, 6.30 to 9.30 p.m. ; Thursday, Decem- 
ber 2, “C” Co., Technical Drill, 6.30 to 9.30 p.m. ; Friday, 
December 3. D" Co., Technical Drill, 6.30 to 9.30 p. m.; 
Saturday, December 4, weck-end run at Coalhouse Fort, &us- 
pended until December 11, 1909.—(Signed) P. H. Campbell, 
Capt. R.E. Adj. for O.C., E.E., L.D. 
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COMPANIES’ MEETINGS AND REPORTS. 


CORDOBA LIGHT AND POWER. 


The Directors of the Cordoba Electric Light and Power Co. 
have declared a dividend of 20%. 


ADELAIDE ELECTRIC SUPPLY CO. 
Dividend announced at the rate of 695 per annum for the 
financial year ended August 31, 1909, on the 26,065 Ordinary 
shares of £5 each of the company issued up to that date. 


COMPANIES REGISTERED. 


FELD BROS. & Co., Lrp.— Registered October 25. Capital 
£5,000, in £1 shares. Objects: To acquire the business carried 
on at 432-433, Mansion House-chambers, E.C., as Feld Bros.; 
to adopt an agreement with F. W. Sichtermann and A. Feld, 
and to carry on the business of manufacturers of and dealers in 
electrical appliances, lamps, burners, etc. Private company. 
Registered office, 432 and 433, Mansion House-chambers, Queen 
Victoria-street, E.C. 


HowE ELECTRICAL ENGINEERING Co., LTD. Registered 
October 22. Capital £5,000, in £1 shares. Objects: To take 
over the business carried on at 16, Redcross-street, and 14a, 
Moor-street, Liverpool, and at 24, New-road, Blackburn, as the 
Howe Electrical Engineering Co. Private company. Registered 
office, Mersey Railway-buildings, 18, James-street, Liverpool, 


SILICAWARE, LTD.— Registered November 18 by Cruesemann 
& Rouse, 85, Gracechurch-street, E.C. Capital £63,000, in £1 
shares. Objects: To acquire interest in any patents relating to 
processes and apparatus for melting and electric furnaces, and 
for electrical fusing, refining and refractory purposes; to adopt 
an agreement with Dr. Wolf-Burckhardt and others, and to 
carrv on the business of manufacturers of and dealers in such 
furnaces and apparatus and fusers, refiners and moulders of 
silica and ceramic substances ; manufacturers of and dealers in 
electrical appliances and apparatus, crucibles, etc. Private 
Company. 
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CONTRAC TS OPEN. 
HOME. 
DuBIIN.— United Tramways Co., Ltd.—Tenders for supply 
of general stores for the year ending December 31, 1910. By 
November 29. 


LONDON. — London County Council. — Tenders for covering 
with asbestos tape about 2} miles of lead covered high and 
low tension cables in manholes. November 30. 


OVERSEAS. 


BELGIUM. — At the Town Hall of Waremme. For a concession 
to light the town with electricity. January 30, 1910. 


HosaanT (Tasmania).—Postmaster-General.— Telegraph and 
telephone material, etc. Part. as above. December 20. 


LIEGE.— Electric lighting at Jupille. December 31. 


LuckNnow.—Municipal Board.—Tenders invited for a con- 
cession for the supply of electric energy, coal or oil gas, for 
house and street lighting. and other domestic or manufacturing 
purposes. December 31. 


MELBOURNE.—Postmaster-General.— To supply coin attach. 
ments (for coins of different values) for telephones. Spec. No. 
184. 370 50 c.p. metallic filament lamps, with bayonet cap 
fittings, for 110 volts A.C.; 630 25 c.p. ditto; 160 16 c.p. 
Linolite carbon filament lamps, 110 volts A.C. ; 1,000 16 c.p. 
T.H. screw socket carbon filament lamps, 110 volts A.C.; and 
100 32 c.p. metallic filament lamps, with bayonet cap fittings, 
200 volts A.C. December 7. 


MELBOURNE. — Railway Commissioners. — One single-phase 
turbo-alternator, etc. December 17. 


MoNTREAL.— The Saragnay Electric and Water Co.— Water 
tube boilers. December 1. 


SAMARKAND.— Municipality. 
1910. 


SovTH AFrica,—Johannesburg Municipal Council.—For the 
supply of tramway poles, overhead material, electric cables and 
joint boxes. November 29.— Hard wood sleepers, vignole rails 
and fastenings. November 30. 


Electric tramways. March 14, 


Sparn.—Llanes Municipal Authorities.—Supply of electric 
light. Concession for ten years. Local representation necessary. 
December 9. 


SyDNEY.—Postmaster-Genera].--Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westiminster, S.W. January 10, 1910. 

TuRKEY-Broussa Municipality.—For a concession for the 
installation of electric light and power, and for the construction 
of an electric tramway. December 13. 


TENDERS ACCEPTED. 


CANADA.—Contracts have been awarded for eighteen pumps 
which will be installed in connection with the Toronto water- 
works extensions. Section A, awarded to Jens Orten Boving. 
London, England, $14,800, was for four pumps with a capacity 
of 13,500,000 gallons each, for the main pumping station. 
The highest tender was $52,200. Section B, John McDougall, 
Caledonian [ron Works, Montreal, $11,703, was for two pumps 
with a capacity of 5,000,000 gallons, for the high-pressure 
fire system at the main pumping station. The highest tender 
was $35,000. Section C, Jens Orten Boving, $6,500, was for 
four pumps with a capacity of 16,000,000 gallons each, for the 
high-level pumping station. "The highest tender was $24,000. 
section D, John McDougall, Caledonian Iron Works, $7,355, 
was for four pumps with a capacity of 6.500, 000 gallons each, 
for the high-level pumping station. The highest tender was 
$18,400. Section E, Canadian General Electric Co., 44.822. 
was for four pumps with a capacity of 1,500,000 gallons each, 
for the Island pumping station. The highest tender was $14,500. 

Lonpon.— The Standard Engineering Co., Ltd., London, have 
secured the order in connection with the heating and ventilation 
of the new motor cab garage now being built by Messrs. Panhard 
& Levassor at Acton Vale, London, W. Messrs. Panhard & 
Levassor decided to adopt “ Stanlock " multiple unit system 
after making very careful investigations in connection with 
existing installations, and after giving the system a trial in their 
own works. The building in question is approximately 600 ft. 
long by 300 ft. wide, and the scheme embraces not only the 
heating and ventilation of the garage itself, but also the office 
building, stores, and chauffeur's mess room, etc. 

LowbpoN.—The Switchgear Co., Ltd., Manchester, having 
applied for the withdrawal of their accepted tender £3,517 4s. 2d. 
for provision of high and low tension switchgear, owing to an 
error in the quotations, the London County Council Highwavs 
Committee decided to accept the next lowest tender, that of 
Messrs. Johnson & Phillips, Ltd., Charlton, £3,625. The esti- 
mate of the Chief Officer of the tramways was 13.550. 

SHANGHAI.—Messrs. Cryselco, Ltd., of Kempston Works. 
Bedford, manufacturers of the well-known Cryselco " carbon 
and metal filament lamps, have received the contract for the 
supply of lamps to the Shanghai Municipal Council for the 
ensuing twelve months. 


EDUCATIONAL. 


.We note from the report of the examiners on the results 
of the examinations, 1909, in connection with the Electrical 
Engineering section, Department of Technology. City and Guilds 
of London Institute, that the answers to the elementary paper» 
show some improvement on the previous year; but there is 
a tendency to rely merely on memory, without fully under- 
standing the principles involved. The sketches are very bad, 
however. In the ordinary grade, the report states, the answering 
to the paper on continuous currents is very poor, and from the 
occurrence of batches of consecutive answers exhibiting the 
same defects it seems probable that bad teaching is responsible 
for many of the failures. The sketches here, also, are very 
poor, showing in general no acquaintance with the elements 
even of engineering drawing. The answering to the questions 
on alternating currents is distinctly better. In Honours, the 
candidates depend too much upon formule taken from some 
pocket-book, but applied without discrimination. Further. 
they waste labour upon unimportant detail and neglect the 
important broad principles which count; applying, in fact, 
too much routine and too little common sense to the work. 
Many of them cover pages with generalities, and in some cases 
this gives the impression of being done to hide ignorance. In 
Section I. (Electrical Machine Design) not one of the candidates 
appears to have had any practice in actual machine design, 
and few have any grasp of the theory underlying it. In Section 
II. (Instruments) the answering is better, though the specializa- 
tion of the different branches of instrument making seems to 
militate against the acquisition of an all-round knowledge. 
For example, none of the candidates showed any acquaintance 
with the design of solenoid electromagnets so often used on 
switchboards. In Section III. Generation and Traction, and 
Section IV. Distribution, the answers show & tendency towards 
improvement, but the training of the candidates is too often 
insufficient or defective. As in previous years, the attention 
of the school authorities might again be called to the necessity 
of obtaining as teachers practical men who are familiar with 
electrical apparatus and machinery and who are in touch with 
modern engineering practice. Unless the teachers of this subject 
are themselves electrical engineers, intending candidates cannot 
be adequately prepared for these examinations. 


UNIVERSITY COLLEGE, LONDON. 

A special advanced course of Lectures for Postgraduate 
Students, Telegraph and Telephone Engineers and Electrical 
Engineers on The Theory of the Propagation of Electric 
Currents in Telegraph and Telephone Cables and in Electric 
Conductors,” will be delivered by Professor J. A. Fleming at 
University College, beginning on January 19 next, 
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PUBLICATIONS RECEIVED. 
“ Uppe 


nborn’s Deutscher Kalender für Elektrotechniker, 
1910 ” (München and Berlin: Druck and Verlag von R. Olden- 
bourg). 

+ Practical Testing of Electrical Machines," by Oulton, 
A. M. I. E. E., and Norman J. Wilson, M. I. E. E., Assoc. Am. I.E. E. 
(Whittaker & Co. Price 4s. 6d.). 

„Munro and Jamieson's Pocket Book of Electrical Rules 
and Tables (Charles Griffin & Co., Ltd. Nineteenth edition, 
leather, 8s. 6d.). 

‚ “ Transactions of the Faraday Society." The September 
issue forms a double number, and the contents include papers 
on The rate of evolution of gases from homogeneous liquids,” 
by V. H. Veley, F. R. S.; “ A new electrical hardening furnace," 
by E. Sabersky, and E. Adler; The relation between com- 
position and conductivity in solutions of meta—and ortho- 
phosphoric acids, by E. B. R. Prideaux, M.A., D. Sc.; Тһе 
electro-analysis of mercury compounds with a goid cathode," 
by Е. Mollwo Perkin, Ph. D.; Experiments on the current 
and energy efficiencies of the Finlay electrolytic alkali-chlorine 
cell," by F.G. Donnan, J. T. Barker, and B. P. Hill; The co- 
efficients of absorption of nitrogen and oxygen in distilled water 
and sea-water, and of atmospheric carbonic acid in sea-water,” 
by Charles J. J. Fox, and The electromotive force of certain 
platinum compounds," by Percy E. Speilmann, Ph.D., B.Sc., 
as well as papers by Edward R. Taylor, W, Fielding, B.Sc., 
Ch. A. Keller, Gustave Gin, Henry J. S. Sand, Ph.D., D. Sc., 
Robert Beckett Dension, D.Sc., Ph.D., and S. Field, A. R. C. Sc. 

"'The Engineering Review" (London: High Holborn) has 
issued a second South American number this month. It is 
a large and handsomely illustrated edition, including a special 
South American supplement. This forms the complement of 
the special South American number published in August of 
last year, the main purpose of which was to place before British 
engineers and manufacturers the openings that exist in Latin 
America for the expansion of British trade. The supplement 
is addressed to the native buyer and user of machinery in his 
own language and should be in great demand. 

“ Electrotechnics,” by John Henderson, D.Sc., F. R. S. E., 
A.M.I.E.E. (Longmans, Green & Co.). Price 3s. 6d. 


CATALOGUES. 


Messrs. H. G. Mayer & Co., of Aldersgate-street, London 
E.C., are sending out a new and revised list of Plania carbons 
suitable for open, enclosed and flame type arc lamps. 

A pamphlet, describing and illustrating their traction meters, 
has been issued by Messrs. Ferranti, Ltd. The Ferranti traction 
meter is a modification of the Standard House service type, but 
' is the same in general appearance and construction. To meet 
the heavy vibration, various improvements have been made, so 
that supporting springs are not required. 

The '"O.S." wiring system, section O-S “ Metacase’’ con- 
ductors, is described and illustrated in a catalogue just issued 
by the Sun Electrical Co., Ltd. The system has been further 
extended and a considerable quantity of new fittings are listed. 

An attractive pamphlet dealing with refined Trinidad bitumen, 
by A. E. Dussek, has been issued by the British Electrical 
Trade Supply and Bitumen Co. 

We have received а set of funny man” enclosure cards 
advertising the British Thomson-Houston Tungsten lamps. 
The designs of these cards are quite original and were evolved 
where the Tungsten lamps are made, at the B.T.H. Works, 
Rugby. 


OBITUARY. 
MR. A. H. WRIGHT RADCLIFFE. 


The death is announced in London of Mr. A. H. Wright 
Radcliffe, formerly electrical engineer and contractor to the 
Corporation of Birmingham, and distinguished in the electrical 
world. From 1873 until 1892 he was in the service of the Cor- 
poration of Birmingham, and at the same time he carried on big 
contracts with several important railway companies. Мг. 
Radcliffe was the pioneer of the telephone in Birmingham, and, 
in conjunction with Professor Bell and the late Mr. Lawson Tait, 
first demonstrated the use of that instrument in the town on 
October 29, 1877. He was the first to introduce the use of 
electricity into coal mines, the initial installation taking place 
at the Tapton Colliery at Chesterfield in 1868. It may be 
remembered that on the occasion of the terrible explosion at the 
Risca Colliery in 1880, Mr. Radcliffe, who was on the spot at the 
time, gave his opinion—-an opinion supported by Sir John Gavey 
and Sir William Preece—that the explosion was casued by a 
flash of lightning striking the headgear of the shaft, and thence 
travelling downwards. This theory was hotly contested at the 
time, but was eventually proved to be correct, and thus a new 
field of observation was opened up. Mr. Radcliffe was born at 
Chorley in 1837, and educated at Manchester Grammar School. 
During the Indian Mutiny he was for a time at Windsor Castle 
in charge of a special installation of telegraphic apparatus, placed 
there for the use of her late Majesty, Queen Victoria. 


MR. G. CZOLBA. 

The death occurred at Guadalajara, Mexico, of Mr. G. Czolba, 
engineer in charge of the construction of the transmission 
line of the Chapala Hydro-Electric and Irrigation Co., Ltd. 
He was 32 years of age and leaves a wife and child. 


MR. F. SEDDON BOLTON. 


Mr. Francis Seddon Bolton, of Edgbaston, Birmingham, 
and who was largely interested in the Kingsland electric traction 
system, passed away at the age of 81 years. 


ELECTRICAL RULES FOR MINES. 
COMPLAINT AGAINST COLLIERY MANAGERS. 


At Dunfermline Sheriff's Court C. A. Carlow and H. Rowan, 
described as managers and agents" appointed by the Fife 
Coal Co., were charged with having, between April 1 and 
August 7, permitted the use at the Co.'s Foulford Pit, Cowden- 
beath, of electrical plant and apparatus which were not conform 
to the electrical special rules. W. E. Richardson, the certiticated 
colliery manager at Foulford Pit, was also charged under a 
similar complaint. 

Mr. R. S. Horne, advocate, Edinburgh, appeared for the 
respondents, who pleaded ‘ Not guilty." 

C. A. Carlow was called as a witness against Richardson, 
and Mr. Horne elicited his position in the Fife Coal Co. Mr. 
Carlow said he was responsible to the Board of Directors for 
the management of the affairs of the Company, but not respon- 
sible under the Mines Regulation Act. At every colliery where 
there was an electrical installation there was а man more or less 
skilled in electricity, and nine months ago the Company had 
appointed a Mr. Fraser, an electrical engineer, who was specially 
trained in colliery work, to have charge of all electrical plant. 
A year and a half ago they had commenced a process of making 
all the machinery conform to the rules independent of any 
instructions from the Mines' Inspectors, and during that time 
they had scrapped machinery to the value of thousands and 
thousands of pounds. 

H. Rowan, examined by Mr. J. S. Soutar (Procurator-Fiscal), 
said he was an " agent" for the Foulford among other pits. 
He had not heard of Mr. M'Laren's letters of complaint dated 
January and May until the present proceedings were instituted. 

In reply to Mr. Horne, witness asserted that Mr. C. A. Carlow 
had nothing whatever to do with seeing the rules enforced in 
the pits. Two years before Mr. M'Laren had directed the Com- 
pany to make the machinery conform with the special rules 
he had given instructions to that effect, and when Mr. M'Laren 
wrote the improvements were still proceeding. From October, 
1908 to January, 1909, between £300 and £400 had been spent 
on the plant at Foulford Pit, and what was complained of 
involved very little expense. The complaint was attended 
to immediately on his attention being drawn to it in August. 

Robert M'Laren, Inspector of Mines for the Eastern District, 
said that just prior to his sending his January letter a case had 
been tried in Dunfermline, and the Sheriff held that notice 
should have been sent to the owners to comply with the regula- 
tions. He at once sent notices to 37 owners, among them being 
the Fife Coal Co. If Mr. Carlow, junr., had taken the trouble 
to look at the back of his notice he would have discovered 
that a number of pits, including Foulford. were specified. 

Mr. Horne objected to this evidence, because in the letter 
in process there were no pits named, and the Sheriff upheld 
the objection. 

Mr. Horne: As a Government Inspector, are you here to say 
that your assistants informed you of defects in electrical plant 
in Foulford Pit prior to January 30 and you have no note of 
these ? 

Witness: I do not have them here, but I have them at home. 

Mr. Horne: Give me the date when you first got information 
from an assistant with regard to any of the matters now com- 
plained of. | 

Witness: 30th April, from Mr. Masterton. He complained 
that a gate end-box was not earthed, and that electric cables 
were not properly hung on the roadside. Subsequently he got 
information about the fuses, switch-box, and abrasions in the 
cables from Messrs. Nelson and Masterton, who made a joint 
inspection of Foulford Pit. 

Mr. Horne contended that the case had broken down, in respect 
that more than three months had been allowed to elapse between 
the time the matters complained of arose and the institution 
of proceedings. 

The Sheriff said that he thought the action admitted of 
more than one interpretation, and at that stage the proper 
course for him was to repel the objection, and let it come before 
the High Court. 

John Masterton, Assistant Inspector of Mines. and Robert 
Nelson, Electrical Inspector of Mines at the Home Office, spoke 
to visiting Foulford Pit, and detecting the matters referred 
to in the complaint. Mr. Nelson said that he thought the inspec- 
tion and maintenance on the part ofthe Company were inadequate. 

The case for the prosecution then terminated. The Court 
adjourned until December 6. 
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PATENTS. 
Control of Polyphase Motors. 


17370.—1909. Tur British THomson-Hovuston, Co., Lrp., 


London. This is an improved method of speed regulation 
whereby the speed may be efliciently controlled over a 
range varying between plus and minus 20% of the syn- 
chronous speed. If it is desired to build polyphase com- 
mutator machines for 20°, speed regulation they would 
spark badly at starting even with a reduced impressed 
voltage, and in order to obtain efficient and satisfactory 
starting of the machines it is necessary to employ large 
commutators, and this at present prevents machines being 
built larger than about 200 h.p. In the invention poly- 


. phase commutator machines are controlled by starting 


them as asynchronous induction motors, and after having 
attained a pre-determined speed the induction motor con- 
nection is broken and regulation of the machine then effected 
as a commutating motor. In the diagram the motor is 
only converted from an induction into a commutator 
motor in the neighbourhood of synchronism, but at starting, 
that is to say, at speeds much below synchronism, the motor 
is connected as an asynchronous motor with the commutator 
brushes raised, and is started and regulated as an asyn- 
chronous motor. The drawing shows a three-phase motor 
provided with slip rings s and a commutator k. The latter 
is, for example, fed from the line through a regulatable 
transformer ¢ to which the stator is directly connected. 
By means of the resistance w the motor—with raised 
commutator brushes—is started in the manner customary 
with asynchronous motors, and regulated at speeds below 


that of synchronism. At a determined speed the brushes 
are placed on the commutator and the resistance w is inter- 
rupted or adjusted to an increased amount. This new 
connection if only effected when the resistance w is already 
completely or nearly completely short circuited in order 
to prevent a high potential from the commutator during its 
employment. After changing the connections the motor 
can be regulated in the neighbourhood of synchronism 
by adjustment of potential or by shifting the brushes. 
The stator potential may be varied to start and regulate 
the machine as an asynchronous motor in which case, 
instead of the slip rings and brushes, another short cir- 
cuiting device for the armature winding can be used. This 
device may be automatically operated by a fly-wheel 
regulator in such a way that on the attaining of a certain 
speed the short circuiting connection of the armature is 
interrupted. Also the placing of the collector brushes 
can be effected automatically in a similar manner. In the 
arrangement above described the commutator brushes 
must be raised at starting, otherwise the potential which 
appears at the commutator brushes would be high enough 
to cause destructive sparking. 


Electrically Driven Rotary Pumps. 


4928.—1909. A. B. MALLINSON, Prestwich. The invention is 


a method of combining an electric motor and a rotary 
pump in such a manner that the two stationary components 
are in one casing and the two rotary components are fixed 


on a Shaft-common to both. By this means all forms of 


couplings between the motor and the pump spindles are 
dispensed with, the construction is cheapened, the floor 
space occupied is diminished, and there is a higher efficiency 
of the combined machines. The method adopted also affords 
efficient means for ventilating the motor, and further 
permits of easy access to the wheel of the pump without 
any necessity for disturbing the pump body or the pipes 
connected to it. The diagram shows half in elevation and 
half in vertical section of this combined electric motor 
and rotary pump. The rotary pump 1 may be of any usual 
construction, having its wheel 2 arranged to revolve in a 


horizontal plane; above the rotary pump 1 is placed the 


electric motor 3, which is carried, for example, by an ex- 


“th e 
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tension 11 of the pump body or by supports constituting 
a rigid connection between the rotary pump and the electric 
motor. The open spaces 12 in the extension 11 of the pump 
body, or the similar spaces between the supports employed 
as an alternative, may be covered with wire netting. The 
top cover 8 of the motor 3 is constructed with nings 
13 to permit of the egress of air, while a cap 14 p above 
them preventsthe entrance of water which may fall on the 
outside. The wheel 2 of the pump 1 and the armature 6 
of the electric motor are both secured to one and the same 
vertical shaft 4, which passes through the pump gland 
10. The upper end of this is carried in a ball bearing 7 


AS 


fitted in the top cover 8 of the motor 3. There is also fixed 
on the vertical shaft 4 a fan 5 which will cause a current 
of air to be drawn in through the openings 12 over the cold 
body of the pump I, whereby the air will be cooled and then 
blown over and through the magnet windings of the motor 
3 and over and through the armature or rotor 6, thoroughly 
ventilating them and finally escaping through the openings 
13 in the top cover 8. The under side of the hub of the 
fan 5 is provided with an annular disc 9 which will check 
and throw off any water which may issue from the pump 
gland 10 and prevent the water from reaching the windings 
of the motor. | 
Telephone Exchanges. 


6281.—1909. SrEMENS BROS. & Co., Lrp., Westminster. In 


telephone exchanges devices have been used by which, 
when the connecting plug is inserted in its jack or the 
enquiry switch is returned to normal ров a calling 
device is automatically connected with the called sub- 
scriber’s line and is afterwardscut out by a damped relay. 
With this device at the exchange a call repeated at intervals 
is not required. Devices are also known in which, by means 
of a switch driven by the calling mechanism, a repeated 
call is given and in which the current for this call is cut off 
by the subscriber called. The present invention is an 
arrangement for periodically calling the subscriber re- 
quired in telephone exchanges having two part parallel 
jacks. In this case the calling relay remains connected 
with the subscribers line during speaking connection, 
and the calling device is automatically brought into circuit 
by inserting the connecting plug. When the subscriber 
lifts his receiver the calling current is cut off. The circuit 
of a relay which connects and disconnects the calling 
device and the subscribers’ line is prepared by a rela 
having an earthed winding energised by a current which 
flows over one branch of the connecting cord when the 
connecting plug is inserted, the circuit being completed 
in the usual manner by an automatic switch at fixed intervals 
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of time. In a previous patent Messrs. Siemens have described 
a telephone exchange in which, on insertion of the con- 
necting plug, a relay is operated to close the circuit of a 
second relay, the function of which is to prepare the circuit 
of a relay that connects and disconnects the calling device 
and the subscribers’ line. It will be seen that the exchange 
described in the specification fulfils the object of the present 
invention, but as the purpose of that exchange is to fuifil 
another object the arrangement is needlessly complicated 
by the existence of the second relay and also of a fourth 
relay upon which the completion of the circuit of the 
relay that connects and disconnects the calling device 
is dependent. The object is now attained with the use of 
fewer relays. The diagram illustrates one method. The 
call from the subscriber for example T!, the enquiry by means 
of the enquiry plug A S, and the testing of the line of the 
required subscriber by means of the connecting plug V S 
are all effected in the usual manner. After enquiring and 
testing the line the exchange clerk inserts the connecting 
plug V S in the jack V K of the desired subscriber T2. A 
current then flows from the battery B over winding of the 
relay R E К, the contact 14 of the plug V S, the socket 16 
of the jack V К, апа the winding 18 of the calling relay 
A R2 to earth; relay R E R being thus energised, closes 
the contact 3 by attracting its armature. The circuit 
for the relay R R is now complete except at contacts 13, 
13! of à switching device E, which consists of a rotating 
disc having an earthed contact 13 and a spring contact 
131 pressing against its periphery and connected with 
the winding 10 of the relay R R. As soon as this periodically 
operating switch brings together the contacts 13, 131, 
a current flows from the battery B over contact 3, contact 
4 of the relay R A R, winding 10 of the calling relay R R 
and contact 13 to earth; the relay R R is thus energised 
and, attracting its armatures, disconnects the branches 
of the connecting plug VS from the contacts 8 and 11 


and connects them with the contacts 9 and 12 respectively, 
and thus with the leads of the calling device R M. In this 
manner, as long as the contacts 13, 13! are in contact, 
the calling device is connected with the leads of the con- 
necting plug and an alternating current flows over the leads 
of the subscriber TZ, so that his bell is sounded. As soon 
as contact 13 leaves contact 131 the relay R R is no longer 
energised and its armatures fall away from the contacts 
9 and 12, thus interrupting the bell circuit and return to 
8 and 11 respectively. Until the subscriber T2 removes 
his receiver and thus causes a continuous current to flow 
through his apparatus, these conditions remain, so that 
when the contacts 13, 13! meet again the bell is again 
sounded. However, as soon as the subscriber T2 raises 
his receiver, during the calling interval part of the current 
flowing through his instrument passes by way of the plug 
VS and contact 11 through the winding of the relay S R2 
xo that this relay attracts its armature from contact 1 
to contact 2. The lamp S L2 ceases to glow and the winding 
7 of the relay RAR receives current; the armature of 
this relay is therefore attracted and the circuit for the 
calling relay R R is broken at contact 4, so that the bell 
circuit cannot again be closed. Simultaneously with the 
interruption of contact 4, contact 5 is closed, which puts 
into circuit the winding 6 of the relay R A R and thus pro- 
vides a holding-on current for this relay R A R over the 
armature and contact 3 of the relay R E R. Since this holding- 
on circuit is independent of the receiver of the subscriber 
T? it remains completed even after the receiver has been 
again hung up and lamp 5 12 has begun to glow again 
owing to the de-energising of relay S R2; hence relay 
R R remains without current after conversation is finished 
and the call bell circuit is not again completed. When 
the connecting plug V S is withdrawn from the jack V K, 
the relay R E R is de-energised and contact 3 is opened, 
so that the normal position is restored. 


Insulating Former Wound Coils. 


16985.—1909. Siemens & HALSKE, Aktiengesellschaft, Berlin. 


The strips of paper used for insulating the separate layers 
of self-contained former wound coils are provided with a 


rim. A strip of cardboard is inserted in. the rim, whereby 
the strip is strengthened. Moreover, the windings are pre- 
vented from slipping sideways, and, further, the various 
layers can be made the same width. 


Insulating Process for Electrical Machines. 


19263.—1908. FELTEN & GUILLEAME, Lahmeyerwerke, A.G., 


Frankfort-on-Main. The parts to be insulated are coated 
with a layer of plastic material, which by subsequent treat- 
ment can be converted into a solid mass. Solutions of 
rubber or acetyl cellulose are two substances that may be 
advantageously employed for the purpose. 


Limiting the Supply of Electrical Energy. 


21779.—1908.—G. WiLKINSON, Harrogate. The apparatus has 


& pair of contacts for opening and closing the electrical 
device. One of these contacts is actuated directly by the 
expansion and contraction of a wire forming a part of the 
circuit. The metal part of the instrument is constructed 
of metal having the same co-efficient of expansion as the 
wires themselves, whereby the mechanism is not unequally 
affected and disturbed in working by the changes in tem- 
perature. 

Distribution of Electricity by Means of Transformers. 


21955.—1908. —J. P. ANNacKER, London. The object is to 


obviate the loss of current which arises when no current 
is being taken from the secondary side of the transformer. 
For this purpose a second transformer is employed, the 
primary of which is across the mains of the primary side 
of the main transformer. The secondary of the second 
transformer is connected through a solenoid coil and relay 
winding across the main transformer. The action of the 
second transformer is such that when current is required 
from the main transformer suitable magnets are energised 
which switch on the primary winding of the main trans- 
former across the supply mains. 


Draining Manholes of Electrie Circuit Systems. 


23716. —1908. —D. LiviNGSTON & A. J. Ѕмітн, Boston, U.S.A. 


A main suction pipe, with a suction pump, extends through 
the conduit system. Each manhole has a suction pipe 
near the bottom fitted with a valve which is actuated by 
the rise and fall of the water. 


Controllers for Electric Motors. 


25721.—1908.—A. WEST. London. The controller has a plurality 


of contact discs disposed upon a common shaft. The 
discs are cut away where the contact is not required. These 
sections of dise cut in or cut out the resistance by a series 
of steps as required. A small auxiliary switch is provided 
at the breaking pne where the sections leave the clip. 
The switch is held by the clips until a spring is so com- 
pressed that the auxiliary switch is thrown out with a 
positive quick movement. The auxiliary switch is sufli- 
ciently strong to carry the current for some time, so that 
the operator may leave the handle at the breaking point 
or move the handle of the controller slowly at any point 
without danger of arcing. 


Receiving Installations for Wireless Telegraphy. 


15354.—1908. W. Burstyn, Berlin. The installation is intended 


to colleet throügh a certain period of time the small 
momentary energy which is available at the receiver, and 
then to bring the collected energy into operation. For this 
purpose a detector of the known kind is used, which is excited 
by the open or closed vibration circuit taking up the waves 
and either produces from the vibrations a continuous current 
by means of a rectifier, such as a Wehnelt tube or indirectly 
by a heat effect such as a thermo element, or releases such 
continuous current by an electrolytic cell and bolometer. 
This weak but lasting current is stored up in an accumulator 
and discharged from time to time through the indicating 
instrument. 


Storing and Distributing Alternating Currents. 


22044.—1908. A. M. TayLor, King's Heath. The primary 


object is the reduction of the cost of electrical energy 
purchased from an electricity supply undertaking. The 
object is obtained by producing means whereby the load 
circuits of any consumers of electrical energy can be dis- 
connected from the system of supply during certain hours 
of the day when the load on that system is heaviest, and, 
therefore, can be supplied at a greatly reduced price during 
the other portions of the day. A battery unit having an 
E. M. F. which is a fractional part of that required for the low 
tension alternating current load circuits is installed to 
provide the electrical energy required during that portion 
of the day when disconnected from the system of supply. 
Each battery consists of a small number of cells of as great 
a capacity as necessary for the needs of the consumers! load 
circuits. Each battery unit is charged and discharged by 
means of a rotary transformer, which receives its supply 
from the high tension alternating current system. which it 
converts into direct current energy at a pressure suitable 
for the needs of the battery. The transformer acts reversibly 
as an alternating current generator when direct current 
energy is supplied. 
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COMPANIES' STOCK AN LIST. Amount 
00 D SHARE T — paid. Last эй. 
Urban Electric Supply Со. Co., сс PO 5 .. Н 
— e. Cumula 001.100, 660 5 . 1 1 
p.c. First Mort. o 100 744-7. 
West veli ant VVV . 5 84- 8 
—— 4j p.c. Cum 110,101-191,879 ............ p 43-54 
Commercial and Industrial.— 
Electric Tramways.— 
Amount 
Pene: 22 н С Name Ed Last price 
British Insulated and Helsby Cables, Ord. 100,000 .. &.. 7-7 i £ £ | 
a m P B i 12 000 T „ 5 HAL A сарое TL Am. lst Pref., 1-640, 000 i 355 .. 90.511 
— c. Mo e Debenture nns 100 103-106 L. . PeéDenture Stock. Red . . . „„ serene * 
British Xy eed Co., 44 p.c: Ist Mort. Deb. Bath Klec. Trams, Ld Pret Ord. Shares, 5,01180,0001... — pi 
RUE S ЫКЫ ONT Gea ааны С 100 . 89-94 — m . DI . - 
gener estinghouse Elec. and Manuf. 10 Pref. Bir'ham & Midland Trams. ipe. let at Db сулы ады, . . 100. 87-90 

1-200 600 and 275,00 1-4 75, 00) di EE 3. b Бин ampla Electric Railway Co., Ord. Def....... 100 . 14155 
— 4 p C Mor e Debenture Stock .............. 100 . 48-52 —— VIG. FreMux——— ооо ез оо» ее о» ое . е, 
Callender 8 Cable Deben o 100 105-107 —— 5 p.c. Cum. tual Pref. Stock............... 100 . 107-110 ' 
—— Ordinary ................................... 5 10-103 => р.с. T Mt. p лото ‚250, of £40 each.. 100 . 102104 
— 5р Spe аа 5 5 .c. Vancouver Power Deb. ................. . 

Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1: dd British п Шосте Ff. 20,00) 60" созо ee ae 27.21 | 
err, an rdinary, 260,000 ............ l. 1-1 — — $ p.c. Um. FT., 80,001-80, 0oͥ . н 
o 1a dài — 5 p.e. Perpetial Dot Detentüre Stock.. 10 8482 
— 1p. c. Debenture Stock. РРО ТЕ 100 . 100-108 — $$ p.c eb. Stock . 
Edison and Swan United, А " 1 1-99, ch КИЯ 3. 5-957 . Lacrore Trams. Co., Stg., 5 p.c. 1st Mort. 100 S 
“ A” Shares, 01-017 139 . b. 1-14 | .. Deb. 8tock, ,,, P - 
—— 4 p.c. Deb. Stock, Redl... 100. . 66-11 Calcutta Tramways, Ord., No. 1 18,10 5. 44-5 

Sp 2nd Debentures 100 81-84 —— 5 p.c. Cum. Pref., Nos. 1 1-80,000 5 43-5 
Electric Construction, Nos. 1 to 112,100 ............. 2. 4-4 === 47 p.c. Ist Deb. Stock, Red. ................. .. 100 . 101-104 
—— 1 p.c. Cumulative Prei... 2 14-14 Cape Electric Tramways, Nos. 149,338 p 1. 2167/6 
—— 4 p.c. Регр. 1st Mort. Реф...................... 790 sn 62-67 yo mingham mways, ò p.c. vum. Fer. ..... zm E 
Ferranti, Limited, 5 p.c. 1st Mort. Deb. Stock, Red .. 689-743 ——— 4 p.c. 1st Mo e Deb., 1-3,000 (1917) ......... 100 .. -100 
General Electric Com трапу (19% (1900) 6 p.c. Cum. Pref. .... 140 : 8-8 City A Fi p РЫН BUM. Co. (1904), 1-248,000..... з 8 ade 981101 xd 
— 1^ .c. Ist Mort. Deb. Stock .................... 100 . 83-87 ~ &p.c CK, дес. (1955) ................. ** : 

enley's Telegraph Works, Ordinary........... 6. 12-123 Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10 124-13} 
— ал p.c. D hi A Na ааыа ыны ОС ЭНЕР Е b. 54-5i Panaon e 10d It. Bb. Stock p с, Cum. Pref. ........ 100 . US 
—— 4$ p.c. Debentures ........................... 100 106-108 — 4 p.c. 18 CK, дей. ................. d ` 
National Electric Construction Co., 1-170,000 ........ 1. id ш Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 . 1 .. 1/32-3/32 
Telegraph Construction and Maintenance ............ 12 341-36 —— 5 p.c. Cum. Pref., 500,001-1,000,000............. 1.. HA 
D 100 .. 101-108 —— 4j p.c. Deb. Stock, Red 100 .. 93-96 
Perth Elec. Tramways (W.A.), 5 p.c. 1 Mom, рер, Stk... 100 .. 1004-1034 
Provincial Tramp ayi се. Ordinary 1-24,912 ........ 10 .. 4-44 
— — 6 p.c. Cum. Pref., 1-10,000 .................... 10 . 10-11 
Ban Paulo Tramway, Tight’ a Power Co. ........... $100 .. 153-156 
—— 5 p.c. lst Mort Deb, . (1929) 1-12,000 ...... $500 . 102 104 
South Metropolitan Electric Tramways and Lighting Co. 
6 p.c. Cum. Pref., 19,571-169, 970, Prov. Certs. .... 33 
—— 4 p.c. Deb. Stock, Red. (1940) ................. 100 |. 60-73 
Yor e pa n. Pre, 1.48.26 Co., ord. 70,001-110,000 5 A 111 
—— 6 p.c. Cum. Pref., 1-46, 2611. Ан - 
Electric Lighting and Supply.— —C ap p.e. Ist Deb. Stock, Ru 100 .. sisi 
Name. p dash pai 
ame. ; ast price. | 
1 s$ . 
Bournemouth and Poole, Ordinary ....... EN «ss 10 4 94-10 Electric Railways 
Brompton and Kens n, Ordinary ............. TES 63-7 
—— 7 p.c. Preference ............................. 5 3l 
Canadian General Electric Co., Common Shares . $100 . 114-119 Amount 
—— 7 p.c. Cum. Pref. Stock æ “ 100 116-119 Name. paid Last pric. 
Central Electric Supply, 4 p.c. Guar. Deb. 8tock ...... 100 . 97-100 £ 
15 97000 West End, & Gity Electric Supply, Ord., А ревир Tondon, Оташагу.......................... 100 я "Her 
ka ds ARE quia Pha ee ere err 88 Е 84-4 a 5 (—PBPñZ]. „„ . T 
—— A4 p.c. Cum.. Pref., 1-80,000 ................... b. 444 Bferred- Sagi 9 aar ace o wee 100 е 44-46 
—— 4 p.c. Debenture Stock, Red.... 100 . 98-101 c. Deb. Stock (Prov. Script Certs., fully paid) .. 101-103 
e. E DAY JURE ANI, is 4 p.c. Cum. Pref., 1-80,000. 5 33-4} City end South London, 5 Ordinary . 100 ў 20020 | 
T Ando ташагу.......................... 10. 1010 —— 4р.с nture ЧИНИО Ч . а 
— 6 p.c. Cumulative Pret arcs os suos 88 10. 111.122 ——— 6 p.c. Pref. Stock l. 100 108-110 
—— 5 p.c. Debenture Stock ....................... 100 . 121-124 — „ „ „ i 100 104-107 
— 4$ p.c. 2nd Deb. Stk. Red. ................ 7... 100 . 100-103 » » » | b 100 .. 100-103 
County of Durham Electrical Power Distribution Со. iU ————— — ^ 100 .. 96-100 

Ordinary, t -50, 000. V 5 .. 14-2 Underground Electric Railways of London, 5 p.c. 100301 
—— 5 p.c erence, 1-50,000 .................... Б. 21-3 от Ln. c. y YR YE — 
County of London Elec. Supply, Ordinary ........... 10. 7 A 
— 0 p.c. Cum. Pref. ............................ 10 . 104-11 

ре 55 Certs. Alpd. Bd. .... 100. 105-1 

с 2nd Debentures, Red .................. 100 .. 98-101 

Edmunds "n Ar d Corporation, Ord., 1-80,000 . г ..  $-5/16 Telegraphs and Telephones. — 
—— 6 p.c. Cum. Рге!.............................. Р - | 
—— 4} v.c. First Mort. РеЬ........................ 100 . st bo 
Electric Supply Co. of Victoria, 5 p.c. 1st Mt. Deb. Amount 

Stock, Не0................................... 100 . 91-94 Name. paid. Last price 
камсоще T Power and Lighting, 6 p.c. Non. £ £ 

Cum. Pref., 1-150,000.......................... 1.. - -95,000.................... 10. 3-3 
Kensington and Knightabridge Elec it, Ord, 21000. V. Т p.. Bebe, Red? within 1-1,600 Red 60 . 9o 
K n and Knightsbridge and Notting Hill, 4 p.c. American Telephone and Telegraph Collat. Trust 4 p.c. 

Debenture Stock, Red ........................ 100 .. 95-98 Bonds, 1-28,000 and 53 (001. 15 0. ЖЕК eae $1,000 . 96-98 
ee ae PRE Ordinary . rere ery db c агае vs : А "Hen Anglo American Telegra graph Co f 120 , 3513108 
— 4 pie; lat Mortgage CC ере Роты бшу". еттт: г: 100 . 274.22 
e th Supply Corporation 1 1 c. Construction Commercial Cable Co., Ster. 500 yr. i 4 p.c. Db. Stk., Red. 100 .. , 874-893 
Mektopolitan ns diner, 710,001,300 995 раїй.......... 109 . oo А Direct lope u m. Bekare Co., Ordinary ............. р T ssi 
—— 4j p.c. First Mortgage Debenture Stock ......... 100 .. 104.100 ney J ME DE cU 
m 30 p.c. Cum. Pref Dabant ——— e. І a Direct United States Cable Co....... О 90 .. 18-13} 
Mexican Electric Light Co., 6 p.c. 1st Mort. Gold Bde. — PTS Bele р релш 100-102 

с 1-1,000 ($100) D 1-3,050 ($500) М 1-4,400 — aei] and South African, 4 p.c. Mort. Debs., within ) КЧ 
Midland Electric Power Dis., 4j p.c lai Mort. Deb. Red — 0 ^ |. Xe Reg Mot. Debe. (Mauritius Subsidy) | 
Newcastle-upon- Tyne Electric Supply, Ord., 1-50,000 128,000 (1913)................................ — 

and 600 907 С 171,000 СО emienca ее ане ооесеаннае р Я 1 Eastern Extension; Terms and China, 1-300,000 . m : n ER 
—— ао. 00,001 to 57, 0 ........................ А - ——— 4 p.c. Mo CK Perm. c v» . * 
d une yé 119 5 Ie HS. 600 Non. Cum. .......... 18 ; d i Eastern Telegraph Co., Ordinary Stock .............. 100 ‘ а 
Oxford Electric, Ordinary, 1-06 and 40-14,310 . ... 5. PER — Ae. Mortgage Debenture Stoc...... 100 .. — 108-104 
—— 4 p.c. Debenture Stock ....................... 100 95-98 Great Northern Telegraph Co. (of Copenhagen)........ 10. 281-291 
River late Elec. Co., Ord, 1- 100090 & 120, 501-120, 507 1 1111 Marconi's Wireless Telegraph Co., Nos. 1-394, 190 15 1.1 
— 5 Non-Cum. e ed e i б . 103.106 Nations) Telephone, Preferred ..................... 100 : 1071 ost 
Rosario Biectric Co. ере Cum. Bret, 120,000 .... b . S %% E MM M a 

Cum. 2nd Pref., 1-15,000°................ Б. [Y^ —— 6 p.c. Cum. Second Prei 10. 103-107 
Royal a Electrical Company о ‘Montreal, 44 p.c. First 165 105 104 5 p.c. ов um. B ed "e у 50 А 618 
Shawinigan Water & Pwr Co. Ё p.c Coni Tat Mi bas. — 7. 1064-1073% | — бе Deb. Stock, Red... sls лю 17 100-08 
салаш don Ordna Supply, Ord., 1-12,000 . : Ў Ay васе. t Runes Te "d ny ere e 550 0 190 Pe run 
zd edad 8 А - est Coast of Ame an S e - 
South Metropolitan кеспе Light and Power Ord. 1 .. 6/16-9/16 — 4 p.c. Debs., 1- 1,600, guar. m Western Telegraph 100 .. 100-102 
=== 47 5 an Mort 533 iod ES | 1 208 West India and Panama Telegra Co., Ordinary ..... 10 2 u 8 
Bt. James's and Pali Mall, Ordinary, ibi 2000 and — ' ) 8 | 

3 J) ⁵ ⁵ͤ;ß p d ak : : ote 5.0.0. Debe., Bed. . „ RUP 2 А 11714 
— Ы Pref Coe er cere rr эө өэ ө ө ө э о о • - estern elegraph Co., 1-207, 980 .......... veces И . е 
—— 8} p.c. Deb. Cr ө ө 100 . Mi? —— 4 p.c. Debenture Btock, Rad 609 4 . 100 s 108-106 
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DURATION OF METALLIC FILAMENTS. 


Mr. F. H. Reakes Lavender placed before the Birmingham 
Section of the Institution of Electrical Engineers an ex- 
tremely valuable paper, eiving the results of personal 
researches in metallic filament lamps. The comparative 
tests were most carefully carried out. As regards tantalum 
lamps, he says that, “ taking current at 5d. per unit as an 
average price, and the lamps run at rated voltage, then 
it pays to throw the lamp away as soon as the candle- 
power has fallen to 3%, below its original value. This 
result appears startling at first, considering the large 
initial cost of the lamp. However, by the time this point is 
reached the lamp has been burning for 1,500 hours at the 
best possible efficiency for the given potential difference 
at its terminals, so that the cost of the lamp per candle- 
power hour has become small.” He found that if lamps 
are run at a low voltage, though slightly less efficient, 
they last much longer. He says that in practice it is good 
policy to overrun the lamps from 2 to 6%. With tanta- 
lum lamps there is a slight rise of efficiency, then a slow 
drop to the end, the rapidity of the drop being largely 
dependent on the voltage. With tungsten lamps there is 
little rise of efficiency from the initial stage, often a drop 
from beginning to end, the drop at first being rather 
sudden, then slow and steady. As might be expected, 
the tests are al! in favour of metallic as against carbon 
filament lamps, this being the more apparent the higher 
the price of current. 


MENDING FILAMENTS. 


Mr. Lavender gives due credit to manufacturers for 
their successful efforts to overcome the rather excessive 
brittleness of the metallic filaments, partly by toughening 
the filament and largely by better methods of distributing 
and anchoring them. He remarked that the life of a 
damaged lamp may be prolonged by an easy method of 
mending. This is done by carefully shaking the lamp while 
alight until the loose end comes into contact with another 
part, when the circuit is direct and the parts welded. 
This can be done with both tungsten and tantalum lamps, 
but it is not very effective in the latter case, partly, he 
thinks, because of the shortness of the loops and con- 
sequent increased mechanical strain on the point, and 
partly owing to the lower temperature. Whatever the 
cause, such welded tantalum filaments always ren.ain 
extremely fragile. Normally, however, tantalum are 
tougher than tungsten lamps. 


en, ee 


VARIATIONS. 


As regards variation of candle-power, this was alto- 
gether in favour of the metallic filaments. The various 
series of lamps were run with a variation of 3% and above 
normal voltage. While the metallic filament lamps showed 
a candle-power variation of from 20:9 to 23-4, that of 
carbon filament lamps showed a variation of 34%. 


TUNGSTEN LAMPS. 


There is no secret in the matter that the tungsten lamps 
used for these tests were Boddy’s “ Metalik,” and it will 
be interesting to give particulars of the high results 
obtained. Clear bulbs were used, the voltage was 100, 
watts 32. Six lamps were taken and run at six different 


voltages, namely, 95, 97:5, 100, 102:5, 105, 107:5 volts 
respectively. They were burnt continuously night and day, 
week-ends included. In the daytime energy was obtained 
from the University power station off the 110 volt lighting- 
mains. At night (for about 17 hours) the lamps were 
switched over on to the battery. The lamps were run as 
far as possible under the usual commercial conditions. 
No special automatic voltage regulation was used. The 
lamps were suspended from flexible cable, 9 in. apart. 
They were taken out of their holders and into an adjoining 
room to be photometered twice a week. A Bunsen grease- 
spot photometer was used with a scale of 400 cms. The 
c.p. measured was the horizontal in one direction. The 
lamps were always fixed in the photometer stand in the 
same position with regard to the standard lamps. The 
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pip end of the bulb was at the top. A sheet is appended 
showing the life curves obtained from the lamps. The 
actual voltages at the lamp terminals were slightly lower 
than the figures given above, owing to the drop in the 
flexible leads, etc. The correct values are marked on the 
curves. With regard to the life of the lamps the following 
figures were obtained :— 


Votage at Life in 

Lamp No. terminals hours. 
A io 94-7 3,000 

B ар 97-2 1,500 

BI ss 97-2 1,225 
C Js 99-6 3,0001 

D 2s 102-2 850 

E E 104-7 3,000 

F iia 107-2 3,000 


Lamp No. C fractured after 1,970 hours, but the filament 
was welded together again. The accompanying diagram 
gives the results in a very striking manner. 


LIGHTING CONTRACT RATES. 


Appropriately enough Mr. G. Wilkinson opened the 
discussion on Messrs. Handcock and Dyke’s paper, for 
Harrogate has had a remarkable experience. There the 
small consumers are charged a fixed rate of 11s. per lamp 
per annum, this being fixed with the avowed purpose 
of bringing the advantages of electric lighting and the 
metallic filament lamp within the reach of the less wealthy 
members of thecommunity. Astheresult of their policy 
the Corporation has secured the cream of the total possible 
business, and the slump following the introduction of the 
metallic filament has ceased, as the total number of units 
generated within the last seven months has been only 
2% less than the amount sold during the corresponding 
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period of the previous vear. Yet they had added 622 lamps 
during the month of October. Itlappears that even if a 
consumer used his lamps for eight hours a day the under- 
taking did not lose under the contract svstem. Mr. Pearce, 
of the Electric Cable Supply Co., raised the point that 
it was difficult to keep the cost of wiring below £1 per 
customer, but he acknowledged that his company had 
laid down 6,000 lamps as a direct outcome of the cheapening 
of the consumers’ lighting bill. Dr. Gisbert Kapp took 
tbe view we advanced last week in these notes, that the 
paper would help to develop the electrical industry. 


NATIONAL INDUSTRIAL EDUCATION 
LEAGUE. 


Mr. R. Applegarth, who was so long associated with 
the Right Hon. W. E. Forster and the Right Hon. A. J. 
Mundella in furthering popular education, апа so well 
known in connection with industrial enterprise and pro- 
gress, is taking steps to organise a National Industrial 
Education League. The idea 1s to organise public opinion 
so as to secure for boys before leaving the primary schools 
a sound elementary industrial training, whereby thev 
would be fitted to follow, with credit to themselves and 
with benefit to the nation, such occupations as they were 
best fitted for. It is a thoroughly practical notion, and one 
which all who are interested in national welfare will welcome. 
Certainlv many of those busy with the different phases 
of electrical industry constantly feel that our present 
svstem of national education is lacking, owing to this 
very fact that boys are kept long at the desks without 
being trained to use their hands, eves and intelligence 
in the actual making of things. We wish well to Mr. Apple- 
garth's efforts and will do all that lies in our power to 
further them. 


BRITISH CARBONS. 


It is satisfactory to know on the authority of Mr. 
: McKenna, M.P., that all the carbons used by the Admiralty 
for electric searchlights are of British make, and that the 
manufacturers in this country are equipped to meet with 
any sudden demand. As a matter of fact, the efficiency of 
our manufacturing side 18 far greater than scaremongering 
Members of Parliament would, for their own fell purposes, 
lead the innocent public to believe. Where we are some- 
what amiss 1s 1n the organisation of our marketing arrange- 
ments, more especially as regards the export trade. 


TELEGRAPHING PICTURES. 


In another column a brief abstract of Mr. T. Thorne 
Baker's paper on the art of telegraphing pictures will be 
found. It is not a little remarkable that so long ago as 
in 1847 Bakewell had successfully invented a process for 
transmitting pictures by telegraph. But he was in advance 
of his time, for then the quickest wav of reproducing 
pictures was by wood engraving. Practically Mr. Baker's 
svstem 1s based on that of Bakewell. But, and there is 
the splendid advance, Mr. Baker has succeeded in reducing 
the time for preparing a film to 25 min., and the time for 
adjusting the film to the transmitter to 30 sec. Greater 
things are, however, in store, for Mr. Baker is busily trying 
to solve the problem of transmitting pictures by wireless 
telegraphv. If he succeeds, then we may actuallv witness 
reproductions of scenes taking place in New York within 
a few hours of their occurrence. 


ELECTRIFIED TRAMWAY TROLLEY 
STANDARDS. 


It will be remembered that in May last à passenger on 
the Wolverhampton District Electric Tramwav met his 
death from electric shock, probably as the result of his 
head lying against the iron back of the seat, and his hob- 
nailed boots being in contact with the trolley standard, 
which had become electrically charged. Apparently there 
was no abrasion of the insulation, but the fault was attri- 


buted to the presence of a chip of metal in the taping with 
which the brass bolt was insulated. Unfortunately, the 
“ red lamp warning ” failed owing to a discontinuity of the 
wiring of the lamps. The Board of Trade now advise a 
dailv testing to see that the trollev standard insulation is 
in order, and the adoption of a magnetic blow-out fuse 
giving an audible signal. Pending the adoption of such 
an equipment, the Board suggest that the lamps should 
be bridged with a suitable fuse, and the whole signal device 
tested at least once & week. 


TRACKLESS TROLLEY SYSTEM. 


It is with regret that we notice, from a return recently 
issued, that їп no less than five instances where local 
authorities or companies sought Parliamentarv consent to 
tramway schemes, while the general schemes were sanc- 
tioned, the clauses seeking powers to adopt the trackless 
trollev system were struck out. 


FARTHING FARES. 


The British Electrical Federation are putting forward a 
novel scheme of charging for tramway rides, mainlv with 
a view to popularise tramways by making the “ fares fair." 
It is pointed out that while a uniform penny fare is econo- 
mically impossible, the present almost universal system of 
arranging penny stages often leads to unfairness, and, 
consequently, to a less frequent use of tramways. The 
idea put forward is to make an initial charge of one penny. 
but to mark off the stayes into quarters, each such divi- 
sion being charged for at the rate of a farthing. It is held 
that in this way many more people would use tramways, 
both for long and short distances. The question of change 
would be got over Бу issuing books of tickets, which would 
be taken by conductors m payment. One result of this 
would be, of course, to give rise to an enormous increase 
of stoppages between stages. This would probably entail 
delay, and also extra wear to the mechanism of rolling 
stock and of the rails. After all, the fast electric tramway 
cannot be run economically on the same principles as 
omnibuses. While they have their advantages, they also 
have certain limitations, which, by the way, do not apply 
to the trackless trollev system. 


ELECTRIC HOUSE, CATFORD. 


It is difficult to conceive of a more direct way of bringing 
the magic of electricity to the intimate attention of house- 
holders than that adopted by the South Metropolitan 
Electric Light and Power Co., Ltd., who have equipped a 
ten-roomed villa, Electric House," 111, Bromley- road. 
Catford, from basement to garret with electricity. The 
villa is actually in occupation, so that it is run on the 
normal domestic lines, but with the inestimable boon of 
carefully wired rooms, whereby current can be put to 
every device to save labour and ensure comfort. The 
kitchen is fitted with electric ovens and other cooking 
apparatus; water ranging in temperature from tepid tc 
boiling is on tap in kitchen, scullery, bed, and bath rooms 
by means of “ Thermol” and kindred appliances. There 
are electric radiators, stoves, and foot-warmers, electrically- 
driven fans, irons and sewing machines with electric attach- 
ments, urns and coffee pots in the dining room, shaving 
water pot, curling tongs and electrically-heated hair drving 
combs upstairs, cigar lighters, and small motors for various 
domestic purposes: while cach room shows a different 
method of effective lighting. To the hcusewife and her 
handmaiden “ Electric Honse”’ will bring constantly re- 
curring new and delightful revelations. Consequently, it 
should prove good business, 


EUROPE’S HYDRAULIC POWER. 


According to Herr Koehn, Europe’s available hydraulic 
power is distributed thus: Austria, 6,460,000 h.p. ; .France, 
5,857,000 h.p.; Germany, 1,425,900 h.p.; Great Britain. 
965,000 h.p. ; Italy, 5,500,000 h.p. ; Norway, 7,500,000 h.p.: 
Sweden, 6,750,000 h.p.; Switzerland, 1,500,000 h.p. No 
statistics are available so far as Russia is concerned, or as 
regards the Balkan States. where, however, there are great 
possibilities, 


Critical stress KV/aM 


THE ELECTRICAL ENGINEER, DECEMBER 3, 1909. 


777 


LONG DISTANCE TRANSMISSION ON OVERHEAD 
LINES.* 


By PROFESSOR E. W. MARCHANT,'D.Sc., Member, and 
E. A. WATSON, M.Sc., Student. 


The transmission of electrical energy over long distances 
is а problem which, not unnaturally, has received far 
greater attention in America than on the Continent of 
Europe. The plentiful supply of cheap coal in England 
has rendered the consideration of long-distance trans- 
mission schemes almost unnecessary, since, in most cases, 
it is as cheap to carry coal as it is to transmit electrical 
energy. In a country, however, where coal is not plentiful, 
but where water-power is abundant, and where it is possible 
to obtain wayleaves at a reasonable rate, transmission 
of electrical energy becomes economically possible over 
very long distances. 

The two great developments which have taken place 
within the past few years are located respectively at the 
Niagara Falls and on the Pacific slope of Western America. 
At Niagara there is a very large supply of water, estimated 
to produce a total horse-power of from 7 to 10 millions, 
and, at the present time, there are five power stations 
for the supply of electrical energy, giving a maximum 
output of 320,000 h.p. These supply power over a distance 
of 150 miles. Very shortly this distance will be extended 
to 250 miles, and a system of distribution will be in operation 
which, if it were installed in England, would supply the 
whole country with the electrical energy it required from 
one central station. 

The effect of this vast source of power on the industrial 
development of the district in which it is placed has been 
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enormous. The great manufacturing city of Rochester 
receives all its energy from Niagara, while the tramways 
of Syracuse, Geneva, West Seneca, the interurban lines 
Syracuse, Lake Shore and Northern, Syracuse and South 
Bay, Rochester and Geneva, Rochester and Mount Monir, 
Buffalo, Lockport and Rochester, Buffalo and Hamburg, 
and Buffalo and Dunhill, all obtain their supply of power 
from the same source. In Canada, Toronto is now using 
Niagara power for its tramways and lighting, and a project 
is in course of completion for extending the transmission 
to Hamilton and London. At the present time it is esti- 
mated that a population of 40 million people reside within 
the area which representa the field of distribution for 
Niagara Falls, and in future years, as the electrification 
of the railways progress, it is certain that the Niagara 
district will become an unrivalled centre for manufacturing 
industries. The transmission of power from Niagara 
represents an almost unique case, since in no other single 
place in the world (except possibly at the Victoria Falls 
of the Zambesi) is there Jocated so vast a supply of power. 

On the Pacific Coast the problem has been of an entirely 
different character. Large towns have sprung into exis- 
tence chiefly as the result of mining and agricultural 
enterprise, and as fuel is expensive the supply of electrical 
energy for lighting and tramways from water-power has 
led to the development of many comparatively small 

wers, the energy from which is distributed sometimes, 
or a8 great a distance as 250 miles. The chief centres of 


* Abstract of paper submitted to Institution of Electrical Engineers, 
Manchester Section, Nov. 30. 


power supply on the Pacific Coast are the Puget Sound 
District, containing Vancouver, Seattle, Tacoma, and the 
other cities in the vicinity, and that in the neighbourhood 
of San Francisco. A similar state of affairs exists in Colorado, 
where, for example, a water-power of only 10,000 k.w. 
has been developed for the supply of electrical energy 
to the city of Denver, 160 miles distant. 

One of the most interesting of these systems is that for 
the supply of electric power to the city of San Francisco, 
which is under the management of the Pacific Gas and 
Electric Co. No less than eleven water-powers are connected 
to this system, some of only 100 k.w. capacity, the power 
for which is obtained from water used for irrigation pur- 
poses; these are coupled in parallel on a single network, 
covering in all an area of 30,000 square miles, extending 
nearly 250 miles along the Pacific Coast, and supplying 
power and electric light to the towns and villages within 
its district. The total length of 60,000 volt overhead line 
on this network is over 1,000 miles. Such a system as this 
would only seem to be economically possible in a district 
where fuel was exceptionally dear, and it is interesting 
to note, therefore, that although coal is far from plentiful, 
there is a large supply of fuel obtained from oil wells in 
the neighbourhood of Bakerfield and Los Angeles. 

The development of the water-power has not been due 
entirely to the cost of fuel. A great factor in making 
these systems & commercial success is undoubtedly the 
low price of land and the cheap rate at which wayleaves 
can be obtained ; the cost of land given for certain trans- 
mission schemes did not exceed £60 per mile of line. 

Many water powers, involving large capital expenditure 
in the conveying of water to the reservoirs, have been 
developed. The longest distance over which water is carried 
is at the Electra station, where the distance from the 
source of supply to the reservoir is 30 miles. There are, 
however, many other cases in which water is carried 
several miles before it can be used for power purposes. 
At Electron the station which supplies Tacoma and Seattle, 
the water is carried in a wooden flume along the side of 
the Puyallup Canyon for 103 miles to the reservoir. At 
Island Bar the new station of the Great Western Electric 
Power Co., water has to be brought through a concrete- 
lined tunnel 23 miles long, while at the Centerville station 
of the Pacific Gas and Electric Co. the water is conveyed 
in an open ditch for a distance of 9 miles from the tail- 
race of the station at De Sabla. 

A study of these stations makes it evident that many 
water-powers in this country which have hardly been 
considered as of practical utility may ultimately be devel- 
oped, to the great benefit of the surrounding district, 

rovided that the necessary wayleaves for the transmission 
finos can be obtained at a reasonable rate. In this connec- 
tion too great emphasis can hardly be laid on the advan- 
tage which a new country possesses in having land which 
can be used for purposes of this kind without payment 
of heavy dues, though it may be hoped that even 1n this 
country, when the great economic and industrial advan- 
tages of a cheap supply of electrical energy are thoroughly 
understood, it may be possible to use transmission lines 
over distances much greater than have hitherto been at- 
tempted. The standing charges involved in the payment 
of wayleaves is a very heavy tax on a station, particularly 
in a small station such as most hydro-electric stations 
must necessarily be in England. | 

In order that economical transmission of electric power. 
may be made over long distances it is, of course, necessary 
that a high voltage should be employed. The standard 
pressure at present in use is 60,000 volts 3-phase. This 
pressure is used nearly all in transmissions of 50 miles 
and over, and appears to give rise to no practical difficul- 
ties in operation. The first station to use this pressure 
was put in operation almost five years ago, and among 
the earliest are the station of Electron, on the Puget 
Sound, and that at the De Sabla River in California. 
The transmission lines for this pressure are entirely overhead 
and are run with a clearance of 6 ft., the insulators being 
usually supported on wooden poles. In several cases 
stations have been designed for pressures up to 110,000 
volts; in many of these, lower pressures are being used 
until the load on the station is sufficiently large to necessi- 
tate the higher pressure being employed. The station 
at Island Bar commenced operation at 110,000 volts on 
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October 1, 1909, along its transmission line cf 153 miles, 
while that of the Central Colorado Power at Shoshone 
has been in operation at a pressure of 90,000 volts since 
May, 1909. The efficiency of transmission over these 
distances is usually figured at 9095, and it can, of course, 
be maintained nearly constant as the load on the station 
increases by raising the working pressure. 

Higher voltages are undoubtedly possible at the higher 
altitudes of Colorado and the Nevadas than could be used 
on similar installations in our great manufacturing dis- 
tricts; but, allowing for all effects of climate and atmos- 
phere, there is no doubt that there is no great technical 
difficulty involved in the use of much higher voltages 
than have hitherto been attempted in this country. 


TECHNICAL CONSIDERATIONS. 


(a) The Limit of Transmission Voltage.—In the early 
plants the voltage which could be employed on the line 
was limited by the insulation of the transformers which 
fed it. Improvements in transformer design and insulating 
material and the adoption of oil immersion soon raised 
this until the limit was the line insulator, which wàs then 
of the ordinary pin type. 

With the advent, during the last few years, of the so- 
called suspension-type insulator any number of which 
may be placed in series, this limit has been removed so 
that, at the present time, the possible voltage is only 
limited by the production of a corona or brush discharge 
from the line itself. | 

This corona is due to the electric stress produced in the 
neighbourhood of the wire by the electrostatic charge 
which it carries being greater than the air can stand. 
Disruption of the zone of air next the wire takes place 
accompanied by light, sound, and chemical effects, and 
a serious loss of energy. A corona on a high-tension line 
must never be allowed, as the power loss which accompanies 
it will amount to a very considerable figure. 

The stress which will be produced in the air at the surface 
of a transmission line depends on three factors :— 

1. The potential difference between lines. 
2. The diameter of the wire. 
3. The distance apart of the wires. 

The following expressions give the electric stress in 
terms of these factors :— 

l. Two parallel wires :— 


V 
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2. One wire and earth :— 


Stress = 


(where V=line voltage; d=distance apart of wires; 
h =height above ground; a —radius of wire). 

3. Three wires at corners of a triangle (ordinary 3-phase 
arrangement) :— 


V 


CIC 


These formule are only approximate, but hold with 
quite sufficient accuracy when the distance apart of the 
wires is large compared to their diameter. 

They only apply when the potentials of the system 
are symmetrical—that it is to say, in the case of a 2-wire 
system when the potentials of the two wires are equally 
plus and minus and in the case of a 3-wire system, when 
the lines are fed with a balanced 3-phase supply and the 
neutral-point is earthed. Any deviation from these con- 
ditions will inevitably increase the stress on one of the wires, 
the stresses given being the least which can possibly 
exist. 

The value of the electric stress which can be allowed 
in the neighbourhood of a transmission line is not a con- 
stant for all conditions, but depends on a good many factors, 
some of which have not been very definitely investigated. 
In the first place, it has been demonstrated beyond any 
doubt that it depends to some extent upon the size of the 
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conductor, rising as the conductor size decreases according 
to the curve shown in Fig. 2. This is especially noticeable 
for small wires, but for wires of the sizes ordinarily used 
in transmission work the range is only small. Secondly, 
the electric strength of the air is known to become less 


_as the atmospheric pressure is decreased, so that at high 


altitudes a corona is more easily formed than at low ones, 
the relation between electric strength and air pressure 
being given approximately by the M :— 


R=R (02408 16 760 


where p is the pressure in millimetres of mercury. 

À similar lessening of the electric strength is also produced 
by an increase of temperature, the law being linear in this 
case also. 

The condition of the surface of the wire and the presence 
of water vapour and floating impurities in the atmosphere 
affect the electric stress allowable in a way which is not 
yet fully understood. 

The voltage of discharge from a perfectly clean wire 
seems to be little affected by the presence of water vapour 
in the atmosphere, but if the wire be dirty not only does 
the discharge in any case occur at a lower voltage, but 
the voltage is lowered still further if water vapour is 
present. For this reason there has been considerable 
discrepancy between the results obtained by various 
workers on the subject. Laboratory tests made on clean 
wires have given values of the critical stress 500% or more 
greater than actual tests on transmission lines in manu- 
facturing districts, where the wires would soon become 
dirty ; whereas, tests on lines in remote mountainous 
districts, such as the Rocky Mountains in Colorado or the 
Sierra Nevadas in California, haye given figures agreeing 
very closely indeed with laboratory tests. 

For the present it 1з suggested that the figures given 
in Fig. 1 should be used combined with a factor of safety 
which should have, approximately, the following values : 

Large towns or industrial districts ш, 1:894) 

near sea-level, e.g., Lancashire, etc. 

Ordinary open English country .. 15 

Mountainous or other districts far from any) 1.2 

source of contamination of the air. s] 

The systems which use a working voltage approaching 
the possible maximum are as yet but few in number. 
The ordinary 60,000 volt plant, of which there are numerous 
examples throughout America, does not approach the 
limit, except it be on an occasional short feeder of small 
diameter. The main transmission line of a 60,000 volt 
scheme, even if of copper, is rarely less than 000 B. and 5. 
or -47 in. diameter, and very often an aluminium conductor 
of considerably larger size is employed. 

The lines which are at present being worked at voltages 
approaching the limit are as follows :— 

1. The Great Western Power Co.’s plant, at Island 
Bar, California, 110,000 volts, which is said to have 
been tested at 150,000 volts without any sign of 
luminosity. 

2. The Central Colorado Power Co., at Shoshone, 
Colorado, working at 88,000 volts, to be raised to 
110,000 when the load requires, and already tested 

at that figure. 

3. The Grand Rapids, Muskegon, plant, working at 
100,000 volts. Photos have been published showing 
а luminosity on this line, but it 1s doubtful 1f there 
is a true corona. 

The authors give a table showing that the plant of the 
Great Western Power Co., Island Bar, has a voltage of 
between 110,000 to 150,000; the conductor being 3-0 
B. and S., spacing 300 cm., altitude 800 ft., stress 24-2 
to 33-0 k.v. per cm., and the factor of safety, allowing 
for altitude, 1-50 to 1:11. The Central Colorado Power 
Co.'s plant of 110,000 voltage, has a conductor of 7-strand 
cable, 2:0 B. and S., with hemp core, the spacing being 
300 cm., the altitude 6,000 ft., the stress 23:2, and the 
factor of safety allowed 1-34. The Grand Rapids plant, 
with conductor 4-0 B. and S., gives a spacing of 300 cm., 
the altitude being 1,000 ft., the stress existing being 19-6 
and the factor of safety allowed 1-87. 

It will be seen that, allowing for altitude, the plant 
which 1з working the nearest to the limiting voltage is that 
of the Central Colorado Power Co. This line is in a moun- 
tainous district, where the air is very/clean-and the rainfall 
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slight, so that the factor of safety is probably sufficient, 
even though some parts of the line rise to more than 10,000 
ft. above sea-level. 

Although theoreticallv a line at a high altitude should 
discharge at a lower voltage than one at sea-level, this is 
often offset by the greater purity of air at high altitudes, 
and the way in which the surface of the wire retains its 
original smoothness. 

(b) With the exception of the few comparatively small 
plants installed in France and Switzerland, all the modern 
transmission schemes employ 3-phase alternating current. 
Though there are certain cases in which direct current 
would possibly be the more suitable, the ordinary condi- 
tions found on the American Continent appear to be better 
satisfied by the 3-phase alternating-current system. 

Undoubtedly for a very long transmission from a remote 
source of power, such as a waterfall to a large city or 
industrial area, the Thury system of direct current trans- 
mission has many advantages. 

In the first place, the working voltage with a direct 
current line may be much higher than that which is possible 
with an alternating-current one, as the effects which limit 
the alternating voltage available, such as the corona, 
depend not upon the R.M.S., but upon the maximum value 
of the voltage used. 

The charging current of the line in an alternating current 
transmission is a factor needing serious consideration, 
especially when a frequency of 60 (frequently used in the 
States) is adopted. 

The possibility of resonance (not really very serious) and 
the danger of interference with telephone and telegraph 
circuits also militate against the use of alternating currents. 

On the other hand, the elasticity of the alternating 
current system, with its parallel method of working, renders 
it very suitable for the large networks of power lines which 
are springing up all over the American Continent. 

Although it is quite possible that this could be done 
equally well by the Thury system, it is very doubtful 
whether any engineer would be justified in installing it in 
such a case until considerably more experience had been 
obtained with the existing plants. 

It seems very doubtful whether the Thury system will 
ever be introduced in America, as alternating currents are 
employed almost universally for evervthing except rail- 
ways, and the general conditions governing the supply of 
electric power are—as is natural to a large, newly settled, 
and as yet sparselv populated country—very different to 
those which prevail on the Continent of Europe. 

All the installations to be described in this paper use 
the 3-phase alternating current system, with, in almost all 
cases, parallel operation of two or more stations on the 
same network. In some cases nearly all the powers gene- 
rated was sent to the far end of the line before being used, 
but in others the station fed into a large distribution 
system in the neighbourhood. 

(c) The question of frequency is somewhat akin to that 
of the choice between direct and alternating currents, and, 
like it, is settled more by the question of standardisation 
than by any other consideration. Undoubtedly for any 
given conditions of length of transmission line, nature of 
load, and power required, there exists a frequency which 
wil give the best possible results, but which cannot in 
general be adopted. 

The standard frequencies on the American Continent are 
25 and 60 c, the latter being used almost universally 
for lighting purposes. It is, however, distinctly too high 
for a really sound long distance transmission. In some 
cases the transmission is at 25 ©, and frequency changers 
are employed. Practice, however, seems to vary in different 
parts of the country, the Niagara plants, for example, all 
generating at 25, while 60 is standard on the Pacific Coast 
and in most other parts. 

There seems to be a great aversion to using 25 «co 
current for lighting, although in one or two towns, such as 
Buffalo, this is done. | 

The large plants on the Pacific Coast all use 60 œ, and 
have very large charging currents. One plant in particular, 
which will ultimately operate a line 153 miles long at 
110,000 volts, will have a charging current corresponding 
to an output of nearly 15,000 k.v.a. In at least one case, 
and probably in many, the question of the charging current 
due to the high frequency has limited the value of the 


transmission voltage employed. In this case the line is 
77 miles long, and the pressure employed 70,000 volts, the 
charging current corresponding to 3,000 k.v.a. It was 
stated that, were it not for the high value of the charging: 
current, the voltage would have been taken still higher. 

In another case 60 с current supplied from a large 
network is transformed to 25 « for distribution to the 
rotary converter sub-stations of an electric railway company. 

It seems unfortunate that the excessive standardisation 
prevailing among the manufacturers of electrical machinery 
should cause the adoption of such an admittedly unsatis- 
factory frequency as 60 cycles per second. The conditions 
in America are such that the frequency of generation must 
also be used for ordinary private lighting, but there is no 
doubt that quite satisfactory results can be obtained with 
frequencies much lower than the 60 œ standard, which 
would be far more suitable for transmission over long 
distances. 

(d) Parallel Operation.—The operation of à number of 
widely distributed central stations on a common dis- 
tributing network has presented few difficulties in actual 
practice. The methods adopted for synchronising the 
machines are similar to those employed in the country, 
rotary synchronisers being most commonly used. In 
many cases waterpower plants are running in parallel 
with steam turbines through 100 miles of line, and no 
difficulty from hunting has been met with. 

The latest practice to facilitate good synchronising is by 
the use of pneumatically controlled switches. These have 
been installed at the Island Bar station of the Great Western 
Power Co., and are much quicker in operation than any 
other form of switch yet put into service. As a matter of 
fact, the time lag of a switch can always be allowed for by 
a skilful switchman, but the new switch has the advantage 
of being independent of the judgment of the operator. 

'The only phenomenon which is likely to produce hunting 
with such a system is a short circuit, and on some systems 
these are of very frequent occurrence. With water turbines 
and steam turbines there is no cyclic irregularity which 
could be emphasised by resonance with the period of swing 
of an alternator. With a large station, having a number of 
hvdroelectric units in parallel there is some risk of hunting, 
if the units are separately governed and the governors are 
too quick acting, but this is not so likely to occur with 
hydroelectric plants as with steam-driven sets.’ As a matter 
of fact, synchronising through a long transmission line 1s a 
much easier matter than synchronising in'a central station. 
The reactance of each leg of a 60,000 volt line 100 miles 
long, with wires of 000 B. and S. 7-strand cable 6 ft. apart, 
is 34-3 ohms, the resistance 25:6 ohms, giving an impedance 
of 42-6 ohms. This impedance acts in the same way as the 
coreless choking coils, which have recently been fitted 1n 
some stations to assist synchronising, and cuts down the 
cross-currents which would otherwise flow when a bad 
phase is made to very much smaller dimensions. 

The practice of switc&ng-in machines without synchron- 
ising is not common in hydroelectric stations, though in the 
General Electric Co.’s works at Schenectady synchronous 
motors and converters are put into circuit in this way, the 
motors being fitted with copper damping rings to give the 
necessary starting torque and bring them up to speed. 

(e) Line Protection.—The protection of the overhead line 
against lightning stroke and atmospheric discharges 1s a 
matter of great importance. American engineers state that 
this problem is one of the most serious that they have to 
face, and the opinion is very generally held that no so-called 
lightning arrester is effective in protecting a transmission 
line against the effect of lightning stroke. The lightning 
arresters formerly in use were those of the well-known 
Wiirts pattern, or the carbon rod spark arresters. In nearly 
every station that was visited, however, both at Niagara 
and on the Pacific Coast, these arresters are being displaced 
by those of the electrolytic type, recently described by Mr. 
Peck.* These arresters are kept charged by being con- 
nected every other day direct to the overhead line, but 
normally they are arranged with a spark-gap between them 
and the line. Even on a long line arresters are fitted only 
at the central station and at the sub-stations, the extra 
safety gained by fitting them at intermediate points being 
discounted by the increased risk of breakdown due to 
their use. 

5 Proceedings of the Institution of Electrical Eugineers, vol 40, p., 
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The most effective protection against lightning is un- 
doubtedly the earthed wire. During a recent very severe 
lightning storm near San Francisco, the only transmission 
line that was not put out of service was one having an 
earthed wire arranged above the line. Not only does the 
earthed wire act as a screen against the electrostatic effect 
by charged clouds moving in the upper regions of the 
atmosphere, but it also provides a path to earth more 
direct than that of the line wire over the whole length of 
the transmission line, and thus prevents a lightning stroke 
from striking the transmission line. In most cases where 
the earthed wire is fitted, however, the best practice is to 
connect a lightning arrester of the ordinary type to the 
line as an additional safeguard. 

Troubles from lightning are much less likely to occur on 
a high-voltage transmission line than on those working at 
20 or 30 kilovolts on account of the more effective insula- 
tion of the line. The screening effect of the earthed wire 
may be estimated as follows :— 

If H be the distance between one of the line wires and 
earth, H’ the distance between the centres of the earthed 
line and the transmission line, R the radius of the trans- 
mission-line wire, R’ that of the earthbed wire, all these 
quantities being expressed in the same units, then the ratio 
between the voltage which would exist at the transmission 
line if the earthed wire were absent and the voltage which 
actually does exist is given by— 


An interesting example of the use of asynchronous 
machines is given by the exciter sets in many of the gene- 
rating stations of the Pacific Gas and Electric Co. In these 
sets a water-turbine or Pelton wheel, a direct current 
generator, and an Induction motor are all coupled together. 
In case of a heavy load on the generator, the induction 
motor helps the water-wheel, while, if the load is light, 
power is returned to the line by the induction motor 
running as generator. No governors were provided, the 
speed being controlled entirely by the induction motor. 
Synchronous machines had been tried, but had given 
trouble bv breaking step. 

The possibilities of asynchronous machines, and their 
advantages in many cases over generators of the ordinarv 
tvpe, are recognised by some of the leading engineers of 
the large American systems. 

(д) Telephone Interference.—An efficient system of tele- 
phones is a matter of fundamental importance in the 
operation of a large network, and the question of telephone 
interference 1s, therefore, one which requires most careful 
consideration. In the case of a transmission line at 100,000 
volts and over, no attempt appears to have been made to 
run the telephone lines on the same pole as those that are 
used for the transmission line. With 60,000-volt schemes 
the usual practice is to arrange the telephone line about 
10 ft. below the transmission line, and to support it on 
insulators on the same poles. In order to avoid mutual 
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This expression represents the minimum screening action 
which is obtained by an earthbed wire, on the assumption 
that the total charge in the transmission line is the same 
whether the earthed wire is present or not. The actual 
screening action will probably be much greater, but the 
amount of it can hardly be estimated exactly as it depends 
on the shape and location of the charged cloud. 

In no stations are the water-jet dischargers, in which an 
electrostatic charge is conveyed to earth through a water 
jet playing against the line, installed. With the high 
voltage used, it is obvious that the resistance of the water, 
if there is to be no considerable leakage current, would 
have to be so high that it would not be sufficiently con- 
ducting to get rid of an electrostatic charge with any great 
rapidity. 

(/) Asynchronous Generators.—It has been suggested at 
various times that asynchronous generators consisting of 
ordinary induction motors run above synchronous speed 
could, with advantage, be employed in many transmission 
systems. This is especially the case in large networks fed 
from a number of stations. On some of these networks 
where there are many small water-powers the use of such 
a small generator has many advantages. It is extremely 
robust and mechanical in construction, and quite simple in 
operation ; it needs no exciter and has no rubbing contacts. 
It can be thrown straight on to the line without synchron- 
ising, and it can be short-circuited with immunity. It 
requires, of course, that the current at the station shall 
lead on the voltage in order to supplv the necessary magnet- 
ising component. Thisis not generally a disadvantage, as on 
all high-tension long-distance transmission lines the heavy 
charging current will look after this. An asynchronous 
generator connected to a line of sufficient capacity will 
excite itself and furnish power without the use of any 
synchronous machine to set the step, and on this account 
care should be taken that the magnetic circuit of such a 
machine is not worked at too low a density. If an asyn- 
chronous machine be taken whose voltage magnetising 
current characteristic is given by a straight line, . e., if the 
iron is unsaturated there will always be found a critical 
value of connected capacity at which the machine just 
excites. Anv increase of the capacity will cause the voltage 
to rise until the magnetic circuit becomes saturated, and 
if this occurs much above the normal working voltage, 
serious damage may result. 

Asynchronous stations feeding into networks generally 
have their governors arranged so that they work steadily 
at full load all the time. The variable portion of the load 
is taken care of by ordinary synchronous generators driven 
by water-wheels, or sometimes by steam turbines. 
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induction effects, the telephone lines are transposed at 
frequent intervals. Transposition of the telephone line is, 
however, not sufficient to prevent induction, as the induc- 
tive effect from the three main lines are sufficiently different 
in magnitude on the two telephone lines to give large 
currents along the whole length of line. Electromagnetic 
induction may be almost completely avoided by trans- 
posing both the transmission line and the telephone line. 
The transposition of the transmission line is effected by 
using special pairs of towers at intervals of about 3 miles ; 
in most cases the lines are transposed by the third of a 
revolution at each transposition point-—7.e., wire (1) is put 
on insulator (2), wire (2) on insulator (3), wire (3) on insu- 
lator (1) at the first transposition ; at the next, wire (1) 
is transposed to insulator (3), and so on; while at the 
third transposition wire (1) comes back to insulator (1). 
With these precautions the telephone is sufficiently satis- 
factory, even over a line of 150 miles in length. 

If the neutral point of the 3-phase system is earthed, 
this arrangement serves as an efficient safeguard agaist 
electrostatic effects, but where A-connected transformers 
are used, and there is no definite earth-point provided, 
these effects may be very large. 

In order to obviate them as far as possible at the tele- 
phone, the wires are connected by a split-choking coil at 
the ends of the line, and the centre point of this coil is 
connected to earth. 

In most of the large installations the telephones are 
brought to a controlling station, from which all instruc- 
tions as to the operation of the various plants are issued 
by a “load dispatcher.” The “load dispatcher” gives 
instructions to each plant as to the number of units which 
are required to be in operation at the station; all break- 
downs of the line are reported to him, so that he knows 
exactly what sources of power are available for the supply 
that is required. 

(л) Star v. Л Connection.—The arrangement of the 
transformer on the high-tension network is one in which 
considerable discrepancy of practice appears to exist. At 
the present time there seems to be a decided preference 1n 
favour of A connection. Briefly stated, the relative advan- 
tages of the two methods of connection are as follows :— 

Advantages of A : (1) If one of the phases breaks down 
the other two will supply power to the extent of two- 
thirds of the capacity of the transformer ; (2) if an earth 
occurs on one leg of the transmission line it does not aflect 
the running of the system provided the insulators on the 
other two wires are sufficiently large to stand the con- 
catenated pressure of the system. | 

(To be continued). 
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.* HIGH, POTENTIAL, HIGH FREQUENCY.* 

i - ui By FRANK P. VAUGHAN. 

The production of high potential, high frequency currents 
by the use of- condenser discharges is by no means new. 
The following apparatus and experiments may be of 
interest, however, as they are becoming more and more 
of commercial importance, due to their use in wireless 
telegraphy, etc. For the benefit of those readers to whom 
some of the terms used in the following article may not 
be familiar, the writer will endeavour to explain some of 
them. 

Alternating currents met with in commercial use are, 
relatively speaking, of low frequency. If, however, the 
frequency were from 1,000 to 100,000 they would be 
known as high frequency currents. When the frequency 
rises to a value of a million or so, they are generally called 
electric oscillations. When an alternating current of very 
high frequency exists in a circuit and continues uninter- 
ruptedly, it is usuallv called à persistent or undamped 
electric oscillation (such as are used in wireless telephony). 

In the following experiments, however, we are concerned 
with an alternating current of verv high frequency, which 
consists of separate groups of alternating currents, each 
group beginning with the same amplitude, but then damping 
down more or less rapidly to zero, and, after an interval of 
rest, beginning again. These are known as damped electric 
oscillations. The rate at which the amplitude dies away 
in each train is called damping. A train of very few 
oscillations, sav, five or six, 1s called a highly damped 
train, and 100 or more a feebly damped train. 

These high frequency currents do not follow the same 
laws as low frequency currents, and when using thick 
copper wires to convey high frequency currents, the 
eilective resistance may be very much greater than for 
continuous or low frequency currents. On the other hand, 
if the wire is of small diameter, then even for high frequency 
currents this increase 1n resistance, due to the concentra- 
tion of the current at the surface of the wire, is not very 
serious. For this reason, stranded wires, made up of 
twisted fine insulated copper wires, should be used. There 
is another point, however, in connection with the above. 
When a wire is coiled into a helix of many close turns, 
its high frequency resistance 1s considerably greater than 
for the same wire stretched out straight. 

Inductance, which, with capacity, plavs such an impor- 
tant part in alternating current work, тау be described 
as having a certain kind of inertia analagous to the 
inertia of water in a circuit of pipe. If an electric current 
in a circuit is made to change in value, a portion of the 
electromotive force acting upon the circuit must be used 
to cause the current to change. In the same wav, a force 
over and above that required to overcome frictional 
resistance must act upon a moving body to accelerate it. 
The inertia of a body is measured by the force required 
to accelerate it at the unit change in speed per second, 
and the inductance of a circuit is measured by the electro- 
motive force required to cause a current in the circuit to 
change at the rate of one ampere per second. The induc- 
tance of a circuit depends on its geometrical form, and is 
determined by the amount of linkage of flux that takes 
place within itself when one ampere flows in the circuit. 
The inductance is therefore increased by closely coiling 
the circuit. A circuit is said to have an inductance of 
one henry when one volt (over and above that required 
. to overcome the electrical resistance) will cause the current 
to change at the rate of one ampere per second. The 
inductances met with in practice are generally small and, 
in high frequency work, of an order of thousandths and 
millionths of a henry. 

Capacity (electro-static) may be defined as the quantity 
of electricity which must be imparted to a given body 
or conductor as a charge, in order to raise its potential 
a certain amount. The capacity of a condenser or con- 
ductor is not unlike the capacity of a vessel filled with a 
liquid or gas. A certain quantity of liquid will fill a given 
vessel to a level, dependent upon the size or capacity of 
the vessel. In the same manner a given quantity of elec- 
tricity will produce in a conductor or condenser a certain 
difference of electrical level or difference of potential, 
dependent on the electrical capacity of the conductor or 
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condenser. . A condenser whose potential is raised one. 
volt bv a current of one ampere flowing into it for one 
second has a capacity of one farad. Like the henry, how- 
ever, this unit is much too large for practical use, and in 
high frequency work the capacities are of an order of 
thousandths and millionths of a farad. The discharge of 
a condenser through a circuit possessing self-inductance 
or electrical inertia under certain conditions is oscillatory ; 
that is to say, the electricity flows backwards and forwards 
in the circuit several times before the condenser becomes 
finally discharged. According to Sir Oliver Lodge, the 
rate of oscillation for a pint size Leyden jar or condenser 
is 10,000,000 per second. For jars of larger capacity the 
rate is less rapid. 

Electric Resonance.—If an oscillatory current has a 
periodic or alternating electro-motive force set up in it, 
and if the frequency of this e.m.f. agrees with the natural 
frequency of the current, then an immensely greater 
current will be produced than if the periods do not agree. 
This increase in amplitude of the alternating current. 
created in the circuit by exact svntonizing or tuning the 
frequency of the impressed e.m.f. with the natural fre- 
quency, is said to be due to electric resonance. 

It is a familiar experiment that we can set up a very 
considerable amplitude of vibration in a pendulum by 
administering to it small blows, provided these are timed 
to agree exactly with the natural period of the pendulum. 
In the same manner, oscillations of great amplitude can. 
be created in a heavy elastic beam supported at both 
ends, by very gentle blows given at the right intervals in 
the centre. The earliest methods of producing high fre- 
quency oscillations were probably due to Lord Kelvin (but 
are better known by the striking experiments of Tesla) 


Fig. 1. Fig. 2. Fig. 3. 
who showed that if a condenser be charged to a high 
potential and discharged through a circuit having induc- 
tance (or electrical inertia) and low resistance, a train of 
damped oscillations would be created at every discharge 
of the condenser. As a mechanical analogy, we may 
compare the charged condenser to a weight attached to 
a spring, which has been pulled away from its position of 
rest. To discharge the condenser, let go the weight, and 
it begins to oscillate backwards and forwards, and after 
marking a greater or less number of oscillations, finally 
comes to rest. The number of oscillations per second will 
depend upon the strength of the spring and the mass of 
the weight, which correspond with the capacity and self- 
induction in our electrical circuit. The number of oscilla- 
tions before the weight finally comes to rest is determined 
by the friction which tends to stop the weight, or by the 
resistances and other losses in the electrical circuit. 

It is necessary to arrange the circuit for the production 
of trains of damped electric oscillations by condenser 
discharges, so that the inductive circuit 1s in series with 
the condenser. This usually consists of one circuit of a 
transformer, containing no iron, called an air core trans- 
former. Two circuits are wound one over the other, and 
highly insulated from each other; one of these is called 
the primary, the other the secondary. The primary circuit 
is arranged in series with a condenser and spark gap. This 
being the circuit in which electric oscillations are set up 
by the discharge of the condenser, the oscillations in the 
primary induce other oscillations in the secondary, and 
if the secondary has a greater number of turns than the 
primary, the secondary voltage will be greater than that 
of the primary in a known ratio. Professor Fleming 
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determined experimentally that if the two circuits are 
loosely coupled, that is, the primary and secondary circuits 
being more or less widely separated and tuned in resonance, 
. the damping being negligible, the ratio of transformation 
is determined entirely by the capacities in the two circuits ; 
but when the circuits are closely coupled but not tuned 
in resonance, the ratio is determined by the relative number 
of turns on the two circuits. The apparatus may be con- 
nected in several ways, as in Figs. 1, 2 and 3, although 
the results obtained differ but little. 

Fig. 4 shows the general arrangements of circuits and 
apparatus used by the writer, the connections being the 
same as in Fig. 2. Sixty-cycle alternating current is taken 
from the local company's lighting mains at 107 volts. A 
low equivalent lightning arrester, 1, and Wurts choke 
coils, 2, are used to prevent any high frequency discharges 
getting out on the line. 3 represents the main switch 
and fuses; 4, telegraph key; 5, open magnetic circuit 
choke coil, the number of turns being adjustable; 6, 
adjustable magnetic circuit choke coil; 7, slate switch- 
board with fuses, main switch, voltmeter, ammeter and 
double pole, double-throw switch for connecting the 
primaries of high potential transformer in series or 
multiple ; 8, oil insulated high potential transformer giving 
8,000 or 16,000 volts; 9, choke coils mounted in trans- 
former box to protect secondary coils from high frequency 
surges; 10, safety discharge gap to protect тапай: 
in connection with choke coils; 11, two-plate glass con- 
densers, one of about 021 micro-farads, and one of about 
"012 micro-farads, adjustable in single plates; 12, adjus- 
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table disc spark gap: 13, large high frequency coil; 14, 
small oscillator with adjustable primary turns; 15, wire- 
less jigger or oscillation transformer inductively coupled 
to aerial, 17; 16, tuning coil for adjusting wave length. 

The high potential transformer consists of a core type 
transformer, having a primary and secondary wound on 
each leg. The primary consists of 260 turns of No. 15 
B. & S. double silk magnet wire, 130 turns being wound 
in two layers on a hard fibre spool on each leg. The 
secondary consists of 20,000 turns of No. 32 B. & S. double 
silk magnet wire, wound in 40 sections on micanite spools, 
20 sections in each half, having g in. of micanite between 
sections and ½ in. of micanite between primary and 
secondary, and } in. micanite between end of spools and 
iron. The transformer is placed in a wooden box con- 
taining boiled linseed oil, in which is also placed two 
choke coils, one in each lead of the secondary, consisting 
of two hard fibre spools, each wound with 4 lb. No. 28 
B. & S. D.C.C. magnet wire. 

Considerable difficulty was at first experienced, due to 
high frequency surges getting into the secondary of the 
transformer and causing breakdowns of the insulation. 
This was finally eliminated by placing choke coils in the 
secondary leads of the transformer and shunting them 
with a discharge gap. The condensers consist of one fixed 
condenser of about ‘021 micro-farad capacity, made up 
of 21 sheets of glass 16in. by 24in. by }in., with 20 sheets 
of thin tin 14 in. by 22 in., and one adjustable condenser 
of about 012 micro-farads capacity, made up of 13 sheets 
of glass 16 in. by 24 in. by ; in., and 12 sheets of thin tin 
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14 in. by 22 in., both of the above being placed in wooden 
boxes, and a compound of beeswax, paraffin wax, resin 
and a little engine oil to keep same from becoming brittle, 
poured into the boxes while hot. This construction has 
given excellent results, and has never had a breakdown 
in over two-and-a-half years’ use. The spark gap consists 
of two zinc discs, one being stationary and the other 
adjustible by turning the three adjusting or levelling screws. 
A number of experiments were made with different kinds 
of spark gaps, but the one mentioned above was finally 
adopted as giving the best results without the use of a 
magnetic blow out, or air blast. The discharge across the 
spark gap is practically a short circuit across the secondary 
terminals of the transformer, and if this arc discharge is 
not suppressed or broken up, there will not be a true 
oscillatory discharge in the condenser circuit (or only a 
very weak one), for the reason that as the arc discharge 
holds, the secondary terminals of the transformer are 
reduced in potential. Until the arc is destroyed, therefore, 
the spark gap cannot build up a sufficient difference of 
potential to give a fresh charge to the condenser. However, 
with the arrangements used and with sufficient choke in 
the primary of the transformer, the discharges are found 
to follow each other in very rapid succession, travelling 
all over the surface of the discs. Professor Q. Majorana, 
who was successful in obtaining a spark rate of 10,000 
a second, says: “ By placing a choke coil of considerable 
inductance in the supply circuit, a large number of secondary 
discharges may be obtained for every alternation of the 
primary current, particularly when the discharge voltage 
ii. it kept relatively low by the 
use ofa short gap. The mo- 
ment the spark commences, 
the total primary voltage 
comes on the choking coil, 
the supply current suddenly 
falls, and the energy is no 
longer forthcoming for the 
maintenance of the arc.“ 

When the arc has been 
extinguished the voltage 
again divides itself between 
the choking coil and the 
primary of the transformer, 
and hence, as the primary 
voltage continues to in- 
crease, the induced second- 
` агу voltage may again rise 
sufficiently to cause a spark. 
The action then repeats it- 
self. The self-inductance 
of the transformer diminishes, the primary current sud- 
denly rises, the choking coil begins to act, and checks the 
supply of energy so suddenly that the second arc also 
breaks. Spark after spark thus follows, and all the more 
rapidly as the primary voltage nears its maximum, but after 
this has been passed the intervals between them increase 
until a point has been reached, when they leave off until 
after the commencement of the next alteration. A large 
number of discharges is therefore obtained at every 
alteration by the aid of the choking coil. The inductance 
and capacity of the secondary system also influence the 
number of discharges obtainable during an alteration. The 
less the inductance and capacity of the conductors con- 
nected to any given oscillator, the greater the number 
of discharges obtainable per second, and, likewise, if the 
inductance and capacity of an oscillator be reduced, the 
rate of sparking will be increased. | 

An interesting point stated by some authorities, 
and which I believe has been proved by means of the 
oscillagraph, is that the instantaneous value of the current 
in secondary of the transformer does not exceed an ampere, 
this difference being caused by the difference in the duration 
of the phenomena. 

The high frequency coil is constructed of two cardboard 
cylinders, one being 8 in. in diameter by 24 in. long, on 
which the secondary is wound, and which consists of a 
single layer of No. 32 B. & S. double silk magnet wire, 
wound the full length of the cylinder in a single layer, 
the other being 11 in. in diameter and 24 in. long, on 
which the primary is wound, and which consists of a single 
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layer of 10 turns of insulated copper strip, 1 in. wide, 
which is wound on the central portion of the cylinder. 

The secondary is placed inside the primary cylinder and 
supported concentrically, leaving 1} in. oil space between 
the two cylinders. The ends of the secondary winding are 
brought out, enclosed in hard rubber and glass tubes. The 
coil is placed in an oil-tight box containing 12 gallons of 
linseed oil. The primary winding would have been better 
if composed of a large number of fine insulated wires 
braided together, as they offer less resistance to high 
frequency currents than a solid wire, although the copper 
strip answers the purpose very well. In the construction 
of high frequency transformers which are used for the 
production of high potentials in the secondary circuit, and 
which sometimes contain a large number of turns, there 
may exist great differences of potential between turns, 
necessitating high insulation, and it has been found that 
the only construction that will stand, 1s that in which the 
primary and secondary are wound in a single layer, and 
the coil immersed in a highly insulating oil, this being the 
only insulation that can be depended upon for the per- 
manent insulation of high frequency currents, unless the 
apparatus is made on a scale excessivelv large for the 
length of discharge to be obtained. 

The small oscillator consists of two cardboard cylinders 
placed one above the other and connected in series. The 
lower cylinder is 24 in. by 8 in., having 325 turns No. 
20 B. & S. bare copper wire; the upper cylinder is 11 in. 
by Šin., and wound with 152 turns of No. 20 B. &. S. 
bare copper wire with a string between the turns, making 
477 turns in all. This comprises the secondary. The primary 
consists of a number of turns of 1 in. flat copper strip, 
wound one over the other, with an insulating strip between 
the turns. This has an outside diameter of 15in., the number 
of turns being adjustable by a connection which is slipped 
in between the turns. The primary is connected in series 
with a spark gap and condenser. One end of the secondary 
is grounded, the other terminates in a rod with a small 
brass ball at the end. The above oscillator is in resonance 
with two turns in the primary and a capacity of about 
"007 micro-farads and takes 15 amperes in the primary 
of the high potential transformer, the primaries being 
connected in multiple and the secondary giving 16,000 
volts. The primary of the oscillator, being placed at the 
lower end of the secondary, forces, as jt were, the high 
frequency discharge to the free end of the secondary. 
It is very necessary that the two circuits be tuned in re- 
sonance, otherwise the results obtained are disappointingly 
small. No results are obtained unless the lower end of the 
. secondary is grounded. At the free end of the secondary 
of the oscillator the potential is a maximum, the current 
increasing and the potential decreasing as we move toward 
the lower end, the current being a maximum at the grounded 
end. 

The large oscilator consists of a large cardboard 
cylinder 12 in. by 60 in. long, wound with 862 turns of No. 
20 B. &. S. bare copper wire The primary consists of a 
number of turns of 2 in. copper strip and is constructed 
in the same manner as the small oscillator described. 
The primary has an outside diameter of 21 in. and is 
in resonance with about :012 micro-farads capacity and 
six turns in the primary, taking about 20 amperes in the 
pros of the high potential transformer, the primaries 

eing connected in multiple and the secondary giving 
16,000 volts. 

These oscilators can be connected in series by being 
placed one on top of the other, but, owing to limited 
space, the writer has been unable to try the results obtain- 
able with this arrangement. A large number of very 
interesting experiments can be made with the apparatus 
described. One, which is particularly interesting to those 
who are only familiar with low frequency currents, is 
the impedance which high frequency currents present 
to solid conductors. If we connect the apparatus as in 
Fig. 5, A being a solid copper rod ] in. or so in diameter, 
we are enabled to illuminate incandescent lamps of 50 to 
100 volts across the loop formed by the copper rod, although 
this is practically a short circuit to low frequency currents. 
One of the peculiarities of high frequency currents is 
their ability to pass to objects from one terminal of the 
apparatus even if the object be highly insulated, and 
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there are & number of experiments which can be per- 
formed just as well with only one connection to the high 
frequency coil. Perhaps the most interesting experiments 
are the beautiful discharges that are obtainable with a 
high frequency coil, especially if conducted in a dark room. 

A number of different kinds of discharges are obtain- 
able by the adjustment of the choke coil, spark gap, and 
the amount of capacity in circuit, from a flaming Шаан 
to the thread-like discharge of a static machine. In fact, 
it is possible to imitate the discharge of a static machine 
so that the difference is not discernible. Beautiful brush 
discharges are obtainable by cutting down the capacity 
so that no discharge takes place, separating the discharge 
rods, and placing. them in a perpendicular position. A 
solid sheet of blue flame fills the space between the rods 
and a strong brush discharge takes place from the rods 
and the 2 in. balls at the end of the rods. Vacuum and 
Geisler tubes are brilliantly lighted some distance from 
the coil, due to the strong electro-static field set up. Very 
good results are also obtained from the high frequency 
coil with X-ray tubes, which is capable of exciting some 
of the largest tubes on the market. The experiments 
with the small oscillator are particularly interesting in 
that they allow quite a lu eurrent to be passed through 
the body with very little sensation being felt. It has been 
stated by & number of authorities at different times that 
j5th part of an ampere at low frequency passed through 
& vital part of the body, would cause death, yet by the 
use of high frequency currents we are enabled to pass 
one-half an ampere or more with hardly any sensation 
being felt. The small oscillator gives a brush discharge 
at the free end six or seven inches long, and by holding 
in the hand a metal rod, thick white discharges eight or 
nine inches long can be drawn from the end of the secondary. 
It is necessary to hold a piece of metal in the hand, other- 
wise a stinging sensation is experienced. 


If a 16 c.p. lamp taking one-half an ampere be held 
between two people, one of them touching the oscillator 
with a metal rod, and if the rod be moved toward the 
grounded end, the current is increased and a point is 
reached near the end where the lamp burns up to candle 
power. If a piece of fine wire be substituted for the in- 
candescent lamp as described above, it can be melted 
by the current flowing between the two people. In the 
same manner a nernst glower fastened to the end of a 
metal rod, can be brought up to incandescence. This 
experiment takes a little time, as the discharge will jump 
across the refractory material, and it is necessary for it 
to become warmed up and become more or less conducting 
before it will come up to candle power. This sometimes 
takes three or four minutes. 

An X-ray tube held in the hand close to the end of 
the oscillator, is brilliantly excited by the current p 
through the body, and excellent results are obtaine 
with a fluoroscope used by another person. | 

An ordinary oil lamp can be lighted by touching the 
oscillator as described, and with a finger of the other 
hand touching the wick of the lamp. It is also possible 
to light a cigarette held in the mouth and touched with 
a rod as described. This experiment was tried by the 
writer, and was decidedly uncomfortable, as the discharge 
jumps to the tongue and mouth. Geisler and vacuum 
tubes held in the hand four or five feet away are brilliantly 
lighted. Another experiment which is very perplexing 
to those not familiar with high frequency phenomena 
is the insertion of a 110 volt, 16 c.p. lamp in series with 
the grounded end of the secondary, which burns up to 
candle power, being practically on an open circuit. 

Either the above or a hot wire ammeter is used by 
the writer to adjust the circuits to resonance. There 
are a number of other interesting experiments, but they 
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are too numerous to mention. 
described may be used in a smilar manner, but owing to 
the larger capacity necessary to bring it into resonance, 
which lowers the frequency, it was found that, while it 
was possible, the current passing through the body pro- 
duced more or less muscular contraction and was very 
unpleasant. 


PARLIAMENTARY. 
WIRELESS TELEGRAPHY. 


In the House of Commons, on the Engineering Laws 
Continuance Bill being read a third time, Mr. Claude Hay 
asked the Postmaster-General for information in respect 
of the terms upon which he had taken over certain of the 
stations of the Marconi Company. 

Mr. Buxton (Postmaster-General) replied that the Act 
had worked satisfactorily, and there was no reason, so far, 
for making any change in regard to it. It was possible 
that in view of the purchase by the Government of the 
Marconi and Llovd stations, the Act might have to be 
altered a year or two hence. When that time arrived 
probably à more comprehensive Bill would be introduced 
to deal with the situation. In the bargain with the Mar- 
coni and Llovd Companies the long-distance stations had 
been left out, as they could not be regarded as being yet 
on a really commercial basis. This new feature in our 
electrical communications was, in his opinion, going to be 
greatly extended during the next few years. 
ment had made a very good bargain in securing the plant 
and patents of the companies for £15,000. 


SEARCHLIGHT CARBONS. 


Mr. Starkey asked the First Lord of the Admiralty 


whether the Admiralty purchase the greater part of the 
carbons for the electric searchlights of warships from 
Germany ; and whether, in the event of the foreign supply 
not being available, manufacturers in this country would 
be able to meet a sudden demand. 

Mr. McKenna said the answer to the first part of the 
question is in the negative; the whole of the carbons 
purchased by the Admiralty for searchlights of his Majesty’s 
ships are made in this country. 
part of the question is in the affirmative. 


PICTURES BY TELEGRAPH. 


Mr. T. Thorne Baker, a well-known fellow of the Royal 
Photographic Society, and chief of the Daily Mirror picture 
telegraphing organisation, in the course of a lecture on 
“ Telegraphing Pictures,“ delivered before the Royal 
Society of Arts, described his own system. He uses a 
Caselli transmitter. A metal drum is revolved by an electro- 
motor at the rate of one revolution in two seconds. To 
this drum the half-tone photograph is attached. In Mr. 
Baker’s case, the picture is printed in fish glue upon lead 
foil. The metal drum is connected to one end of a battery 
(about 60 volts), the other end of the battery to one end 
of the telegraph or telephone line. A steel tracer or style 
is attached to the other end of the telephone line, and 
presses against the glue picture as it revolves spirally 
on the drum. As the style travels over the inequalities 
the current is broken, so that a series of dots and dashes 
are produced. He has succeeded in introducing an improved 
mechanism for the style, the “ needle " being so balanced 
that vibration or “chattering” is rendered impossible. 
The receiver 1s very simple, and is, in appearance, the 
facsimi'e of the transmitter. A piece of chemically prepared 
paper is wrapped round the (metal) cy linder, and the 

current received is passed through the style into the 
cylinder, vid the paper. Every time current flows, a chemical 
mark appears on the paper by electrolytic action, as in 
the Bakewell telautograph. But the paper is sufficiently 
sensitive to record five or six hundred dots a second; 

while the receiver is fitted with simple regulating gear 
by means of which the distortion of the currents caused 
by their passage through a long-distance line can be 
completely overcome. The arrangement is seen in the next 
. slide. At the sending station we have a metal drum re- 


© volving, and a style travelling laterally. so as to trace 
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а spiral path across E ; a single line half-tone "nd 
is wrapped round the drums, and the lines in the picture 
act therefore as interrupters of the current sent into the 
telephone line. At the receiving end, the style feeds the 
paper with current, decomposition is effected, and a dot 
appears each time the sending style comes in contact 
with the lead foil, 2.e., when it is between two lines. A 
weaker current also flows through the style and drum 
in the opposite direction. The battery used to supply 
this current is divided into two components. In series 
with each is an adjustable inductance with soft iron core 
and an adjustable resistance, one end of each resistance 
being joined ; one end of each battery goes to the receiver, 
so that the whole arrangement acts as a shunt on it, or 
on the line. Between the sliding contacts of the resistance 
is a variable capacity. 

It is evident from line tests that when an intermittent 
current with a period is transmitted, such as happens 
in the transmission of a half-tone photograph, secondary. 
surges are set up differing in phase from the original waves, 
since without the line compensator I have described, 
there is an elongation of each dot, gradually tapering off 
in the manner of a wave-train. By sliding along the various 
contacts in the “ balancer” it is easy to make the dots 
come crisp and clear, so that the receiver, ordinarily 
sluggish and completely useless on a long line, becomos 
exceedingly rapid. The ordinary receiver as used by Bake- 
well would be valueless for the work. 

The necessity for, and great value of, the variable 
condenser, only became apparent when I began to transmit 
pictures by the telectrograph from Paris to London, where 
we have the submarine cable to deal with. I had previously, 
made it a part of the balance from theoretical motives 
but it appears to be essential when working over a distance 
of any magnitude. | 

Mr. Baker went on to ask: And now a word as to the 
future. When shall we telegraph pictures from New. York 
to London? I think that by means of this sensitive 
selenium apparatus Professor Kokm is likely to find a 
practical solution, while personally, by. way of experi- 
ment, I am trying to solve the matter by means of wireless 
—but I speak of the matter with considerable reservation." 
He had used a wireless arrangement which had given 
the most promise of success so far; he was at the presont 
moment working out some. modifications of it which 
entirely change its character. r 


SMETHWICK ELECTRICITY SUPPLY. 
ANNIVERSARY CELEBRATION. 


The fifth anniversary of the inauguration of the Smethwick 
Electricity Supply was celebrated by the staff of the Smethwick 
and Oldbury Electric Light and Power Supply, with a smoking 
concert at the Waterloo Hotel, Cape-hill. Mr. Reilly (Muntz's 
Metal Co.) occupied the chair, and among those present were 
Mr. К. W. Cramp (general manager), Mr. О. C. Power (assistant 
manager), Mr. J. À. Mahood (resident engineer), Mr. R. Hum- 
phries and Mr. Ashworth (Tramway Co.), Mr. G. D. Vickers, 
Mr. Whitehouse, Mr. Perrett (engineers, Power Station), Mr. 
P. R. Blake (City of Birmingham Tramway Co.), ete. 

Proposing Success to the Smethwick and Oldbury Electric 
Light and Power Supply,” the Chairman mentioned that they 
started at the Power Station five years ago with one customer. 
and they supplied 900 units; while they had 300 customers to 
whom they had supplied 31,000 units. 

Mr. R. W.Cramp, in replying said that their success 


had been greatly enhanced through the wisdom | and 
forethought displayed by the local manufacturers in 
adopting electrical machinery. Smethwick, is not the 


workshop of the world, constituted a considerable part of 
that workshop. They had great advantages with regard 
to electrical power, compared with some districts. Re- 
ferring to what they had accomplished. Mr. Cramp said they not 
only turned out 31,000 units daily, but they were anticipating 
a considerable increase, and consequently were making popu 
tions to nearly double their plant. 


ELECTRICAL TREATMENT ACTION. 


In the King's Bench Division, Miss Mary Jane Stephens 
brought an action against the Dowsing Radiant Heat Co., 
Ltd., to recover damages for injuries she sustained by reason 
of the alleged negligenee of the defendants' servants in their 
administration of high-frequency electrical treatment. The 
jury returned a verdict for the plamtiff, with £60 сапы, 
and judgment was entered accordingly, with costs, 
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THE COMING EXPANSION. 

Gratifving signs of revival of trade are to be seen 
on all sides. There is a steady 1f slow expansion in 
the electrical industries at home, more particularly 
n connection with small projects, though ambitious 
schemes for amalgamation and power supply are 
not wanting. Enquiries from abroad are also on the 
increase, and the Colonies are beginning to buy 
more freelv. It is true that in Australia the desire 
to foster local manufactures is being pushed at times 
to extreme limits, often to the point of seriously 
prejudicing the supply stations, tramway and tele- 
phone undertakings; but even in the Common- 
wealth the demand for apparatus that cannot be 
manufactured out there is reviving. Canada is also 
developing her manufactures, though there we see 
the municipalities showing a wise policy of seeking 
the best appliances obtainable. This means that 
Great Britain is doing rather more than maintaining 
her foothold in the Canadian market. Unfortunatelv, 
the electrical appliance trade is not very well organ- 
ised, and for lack of local representatives, holding 
stocks of a variety of smaller appliances, the Ameri- 
can manufacturers, owing to their better commercial 
equipment, frequently succeed in capturing most 
desirable orders that might well have come to this 
country. This is a matter which should be looked 
into seriously, all the more so as the policy of 
electrification of mines, metal working, timber and 
other factories is being boldly taken up. Turning 
to home matters, the long list of applications to the 
Board of Trade for Provisional Orders, and the pro- 
posals to apply to Parliament during the next 
Session for Acts to carrv out various electrical 
projects, particulars of which we published last 
week, and again in this issue, shows a most welcome 
return of activitv. Of course, there is many a slip 
'twixt the cup and thelip. Every projected applica- 
tion is not persevered with, and many an applica- 
tion may meet with scant success. Even when an 
application is successful, mucli may occur to nullify 
the enterprise: it may be postponed; or dropped 
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altogether. Nevertheless, these 45 projects for 1910 
look well for the coming industrial expansion. On 
going through the schemes severally, we find still 
greater reason for gratification, for the plans laid 
bare show unmistakeable evidence of a most healthy 
life in the electrical business, and those trades to 
which electricity in its many phases ministers. We 
may here give a brief analysis of these projects. 
Classification is somewhat difficult, owing to the 
fact that in many, indeed, we may say in most of 
the cases, powers are sought for expansion in more 
than one direction. In one case we find a power 
company (the Yorkshire Electric Power Co., Ltd.) 
anxious to promote a Bill giving it greater latitude 
to increase its capital and expand its business, 
either on its own responsibility, or in combination 
with other bodies. There are nine tramway schemes, 
some new, but mostly plans for extensions; and 
four electric railway projects. A decidedly signifi- 
cant fact is that no less than four gas companies 
wish to obtain permission to branch out into the 
business of generating and supplying electricity for 
illuminating purposes. Of the twenty-three projects 
for electric lighting and general electrical develop- 
ment, not a few are associated with the policy of 
municipal lighting authorities desiring to increase 
electric facilities at the expense of gas. This shows, 
indeed, on which side victory lies, adding emphasis 
to the recent startling development of the Welsbach 
Co. As regards the people at the back of the pro- 
jects, it will be found that three of the schemes— 
all of them important—are being promoted by. pri- 
vate individuals, seventeen by companies, and 
twenty-one by municipalities, or other local authori- 
ties. There are a few instances of companies ceding 
their concessions to local bodies, and also of local 
bodies seeking the enterprise of companies to take 
over and develop their powers. It is to be noted 
that private enterprise shows a tendency towards 
co-operation and amalgamation, a method of 
securing economy and greater efficiency more within 
their reach than it is within the easy grasp of local 
authorities. | 
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CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard.” 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
« THE Eprror, 149, Fleet Street, London, E.C." Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

LIGHTNING CONDUCTORS. 


Sir,—You have been good enough to send me copies 
of THe ELECTRICAL ENGINEER containing your note 
and the letters of your correspondents. 

The signature of the letters of October 8 raised doubts 
in my mind as to whether Sir Oliver Lodge's work on 
Lightning Conductors was correctly quoted, so before 
replying Í wrote to Sir Oliver as to his opinion, and give 
his reply: “І am surprised to see that a sentence on 
page 50 of my book was capable of being misinterpreted 
but only because the next sentence has been omitted." 
The quotation goes straight on: But so long as a con- 
ductor is straight (and a lightning? conductor must, of 
course, be straight), so long, etc., thereby showing that 
anything said about zigzagging referred to experiments 
and not at all to what was practicable or desirable in 
lightning conductors." 

The object of thus leaving out the remainder of the 
extract is in accord with the tone of his letters of October 
22, and I think he owes Sir Oliver, who bye-the-bye did 
sign the 1905 Report, an apology for the trouble I have 
been obliged to give him. 
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1909. 

I may point out that my book “ Modern Lightning 
Conductors,” was never put forward as the official report 
of the Lightning Research Committee ; however, the 
information which it contains has caused such interest 
in the subject that I am now engagtd on a second edition, 
which Messrs. Crosby Lockwood hope to publish early 
next year. Yours faithfully, 
| RILLINGWORTH HEDOES, M. Inst. C. E. 

Westminster. 

Hon. Secretary of the Lightning Research Committee 
of the Royal Society, R. T. B. A., and Surveyors Insti- 
tution (1901-1905). 


ELECTRIC PROJECTS FOR 1910. 
(Continued from page 762.) 
MIDDLESBROUGH CORPORATION. 

Application by the Middlesbrough Corporation for an 
Act for further powers with regard to Gas and Electricity 
supply, including powers to supply meters, cookers and 
fittings and to reduce illuminating power of Gas. 

FRIMLEY ELECTRIC LIGHTING. 

The Urban District Council of the urban district of 
Frimley, Surrey, intend to apply to the Board of Trade 
for a Provisional Order to authorise the Council to generate 
and supply electricity for all public and private purposes 
as defined by the Electric Lighting Acts within the whole 
of the urban district of Frimley. 

MonECAMBE Tramways Co. 

The Morecambe Tramways Co. intend to apply to 
Parliament in the ensuing Session for leave to 
bring in a Bill to reconstruct and alter Tramway No. 2, 
authorised by the Morecambe Tramways Act, 1886 (here- 
inafter called “ the Act of 1886 ”) in so far as such recon- 
struction or alteration may be necessary to adapt such 
tramway for the use thereon of mechanical, steam, petrol, 
electrical or other motive traction, and to execute all such 
works in any street or road as may be necessary for that 
purpose; for the Reconstruction, Alteration and 
Adaptation of Tramways for that Purpose ; Provisions 
as to Capital and Internal Affairs of the Company : 
Application of Funds, etc. ; Dissolution and Winding up 
of Company; Agreements with Local Authorities and 
others; Repeal, Alteration, Incorporation and Amend- 
ment of Acts and other Purposes. 

SALFORD CORPORATION. 

The county borough of Salford, by certain clauses iu 
an “Omnibus” Bill, seek powers for the Corporation to 
recover in any court of summary jurisdiction payment 
for and in respect of the hire of gas and electric meters, 
motors, gas stoves, and for and in respect of work done 
by the Corporation in the fixing and repairing of such 
meters, motors and stoves, and to prescribe or apply such 
procedure as may be found necessary or desirable for such 
recovery ; to provide that engines, dynamos, fittings, 
apparatus and appliances let by the Corporation on hire 
to consumers, whether or not fixed or fastened to any 
part of any premises in which they may be situate, or to 
the soil under any such premises, shall not cease to be the 
property of or to be removeable by the Corporation, and 
shall not become the property of or be liable to be disposed 
of by the owner of such premises or soil, or by any 
mortgagee who may enter into possession under or fore- 
close any mortgage or charge; to exempt any engines, 
motors and dynamos and any gas fittings or any electric 
fittings let by the Corporation on hire from liability to be 
taken in distress and from being taken in execution or 
in bankruptcy proceedings. 

RHONDDA URBAN District COUNCIL. 

The Urban District Council will seek powers for the 
Construction of Tramways; Gauge and Motive Power; 
Application and Repeal of Enactments Relating to Existing 
Tramways and Substitution of New Provisions ; Crossing 
and Passing Places; Junctions; Temporary Tramwavs ; 
Shelters and Waiting Rooms; Working of Tramways һу 
Council; Use of Electrical or Mechanical Power ; Working 
Agreements ; Granting of Leases by Council of Tramways ; 
Further Provisions as to Purchase of Tramways ; New 
Roads and Street Improvements ; Provisions in. Respect 
of Construction, Maintenance and Repair of Certain Works 
by Taff Vale Railway Co., etc. 
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CHIPPING Norton Gas AND ELECTRICITY. 

Application for an Act to incorporate a Company with 
power to supply gas and electricity for all purposes, public 
and private, to and within the borough of Chipping Norton 
and the parishes of Over Norton and Great Rollright, in 
the county of Oxford; to empower the Company to pur- 
chase the undertaking of the Chipping Norton and District 
Electric Light and Power Co., Ltd., free from all obliga- 
tions; to empower the company to erect and maintain a 
generating station for the supply of electricity. 


RADCLIFFE ELECTRIC LIGHTING. 

Application to the Board of Trade by the Lancashire 
Electric Power Co., Manchester, for a Provisional Order to 
authorise the Undertakers to produce, store, sell and sup- 
ply electricity for all public and private purposes, within 
the urban district of Radcliffe, in the county of Lancaster. 
It is proposed that the electric lines and works shall be 
laid down within two years after the commencement of 
the Order in certain roads and streets. 


WipNEs ELECTRIC LIGHTING. 

Application is intended to be made by the Mayor, Alder- 
men and Burgesses of the borough of Widnes, in the county 
of Lancaster, to the Board of Trade for a Provisional Order 
to amend the Widnes Electric Lighting Order, 1901; to 
empower the Corporation to break up within the borough 
of Widnes certain streets and roads not repairable by the 
Corporation; to authorise and empower the Corporation 
(if thought fit) to supply electricity in bulk within the 
borough of Widnes and also in any districts or areas out- 
side such borougb, and for such purposes to confer on the 
Corporation all the powers of the. Electric Lighting Acts 
with respect to the breaking up of roads, railways or tram- 
ways in such borough, districts or areas; also for provi- 
sions with respect to transfer of powers, etc. 


YORKSHIRE ELECTRIC Power. 

Application by the Yorkshire Electric Power Co. for 
leave to introduce a Bill to alter and regulate the capital 
and borrowing powers of the Company; to confer special 
powers upon the Company with respect to the creation and 
issue of capital authorised ; to authorise the Company to 
lay electric lines in any street or road laid out, but not 
repairable as a highway by the inhabitants at large. 


HanpDsworTH URBAN District COUNCIL. 

Application by the Urban District Council of Hands- 
worth, in the county of Stafford, for an Act to enable the 
Council, to construct, form, lay down, maintain and work 
in the district new tramways, such new tramways to be 
constructed on a gauge of 3 ft. 6 in. The motive power to 
be used on the new tramways is animal power or electrical 
power, to be applied by means of motors in the engines or 
carriages or communicated by electric lines in or under- 
ground or overhead, or steam, gas, air or other mechanical 
power applied by means of locomotive engines, or by motors 
in the carriages, or by means of wire or rope cables worked 
by stationary engines. Also to empower the Council on 
any of the Council's tramways to substitute single or inter- 
lacing lines for double lines or double or interlacing lines 
for single lines or double or single lines for interlacing lines, 
and to empower the Council when any road in which a 
tramway is laid is altered or widened to reconstruct such 
tramway in such position as they think fit or the intended 
Act may authorise or prescribe. : 

BnixuaM ELECTRIC LIGHTING. 

Application by R. A. Lister & Co., Ltd., of Dursley, in 
the county of Gloucester, to the Board of Trade for a Pro- 
visional Order to authorise the Company to generate and 
supply electric energy for lighting, heating, power and all 
other purposes in the urban district of Brixham and the 
rural district of Totnes, in the county of Devon, or some 
part or parts thereof; to authorise the Company to con- 
struct generating stations and other works and conveni- 
ences, and to lay down or erect electric lines, posts and any 
other apparatus, and to open and break up streets, roads 
and public places, ways, footpaths, tramways, railways, 
sewers, drains, pipes and wires within the area of supply. 

BisHor’s STORTFORD, HARLO W AND EPPING GAS AND 

ELECTRICITY. 

Application for an Act for the amalgamation of Bishop’s 
Stortford and District Gas Co., Harlow and Sawbridgeworth 
Gas Co. and Epping Gas Co.; vesting in Amalgamated 
Co, of Undertakings of Ongar Gas Co., Ltd., Newport 
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(Essex) Gas Co., Ltd., and Much-Hadham Gas Co., Ltd., 
and Dissolution of those Companies; power to Purchase 
Undertaking of Dunmow Gas Co., Ltd.; power to Supply 
Electricity and Erect Generating Stations; powers to deal 
in Gas and Electric Stoves, Fittings, Machinery and Appli- 
ances; to acquire Patent Rights. 

NoTTINGHAM CORPORATION. 

Application by the Mayor, Aldermen and citizens of the 
city of Nottingham for an Act to empower the Corporation 
to construct tramways. The proposed tramways are in- 
tended to be constructed on a gauge of 4 ft. 84 in., or such 
other gauge as may be approved by the Board of Trade ; 
1t 18 not proposed to run thereon carriages or trucks adapted 
for use upon railways. The motive power proposed to be 
employed upon the tramways will be animal power or 
electrical, steam or other power not being animal power or 
partly by one such power and partly bv another. Also to 
provide that the proposed tramways shall form part of the 
existing tramway undertaking of the Corporation ; and to 
extend the time limited by the Act of 1905 for the con- 
struction of such of the tramways authorised by that Act 
as have not vet been constructed. 

Havant Gas AND ELECTRICITY. 

Application for an Act for the dissolution of Havant Gas 
Co., Ltd.; incorporation of new Company; transfer of 
undertaking ; acquiring lands for generating electricity, 
etc. 

MIDDLETON CORPORATION. 

Application for an Act conferring further powers on the 
Corporation of Middleton as to further provisions concern- 
ing the gas and electricity undertakings of the Corporation ; 
gas testing ; free wiring ; supply in bulk; supply to pre- 
mises outside borough, etc. 

RAWTENSTALL CoRPORATION TRAMWAYS. 

The Mayor, Aldermen and burgesses of the borough of 
Rawtenstall, in the County Palatime of Lancaster, intend 
to apply to the Board of Trade for a Provisional Order to 
enable the Corporation to construct tramways. The tram- 
ways will be constructed on a gauge of 4 ft. or such other 
guage as may be determined, and it is not intended to run 
thereon carriages or trucks adapted for use on railways. 
The motive power to be used upon the tramways will be 
animal power or any mechanical power (including in that 
expression steam, electric or any other motive power not 
being animal power), or partly one such power and partly 
another, and the Order will empower the Corporation for 
that purpose to supply and use electrical energy from any 
generating station of the Corporation, and to erect, place, 
make, and maintain works, engines, machinery, dynamos, 
and apparatus for the production, storage, and supply of 
energy or other power, and to lay down, erect, construct, 
maintain above, upon, and below the surface of the ground, 
and to attach to houses and buildings mains, lines, pipes, 
conductors, cables, ropes, brackets, boxes, apparatus and 
things necessary or proper for the transmission of electricity 
or other power and the working of the intended tramways 
or any of them by electricity or other power. 

MiLNROw URBAN District TRAMWAYS. 

The Milnrow Urban District Council intend to apply for 
a Provisional Order to authorise the Council to construct 
tramways. 

DawLuisH ELECTRIC LIGHTING (AMENDMENT.) 

The Electric Supply Corporation, Ltd., whose registered 
office is situate at Salisbury House, London-wall, London, 
intend to apply to the Board of Trade for a Provisional 
Order to provide for the transfer by the Company of all 
or any of the rights, powers, privileges, authorities, obliga- 
tions and works of the Company under the Dawlish Urban 
District Electric Lighting Order, 1903, and the existing 
Order to the Dawlish Electric Light and Power Co., Ltd. 
(hereinafter called “ the Dawlish Co.") and to constitute. 
the Dawlish Co. the undertakers for the purposes of the 
existing Order; to amend, alter or repeal all or some of 
the provisions of the existing Order, and 1n particular to 
amend section 6 thereof by extending the period in that 
section mentioned within which distributing mains are to 
be laid down within the area of supply as defined in the 
existing Order. 

WARRINGTON CORPORATION. Е 

Application for an Act containing further provisions as 
to the gas, water and electricity undertakings of the Cor- 
poration ; free wiring; supply of electricity in bulk, etc. 
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WARNING. 


B.T.H. IMPULSE STEAM TURBINES. 
CURTIS PATENTS. 


The well-known Curtis. Turbines are Impulse Turbines in which the 


steam is expanded in a series of stage nozzles with abstraction of 
the velocity acquired in each expansion by intervening stage wheels. 


These Turbines are sold in Great Britain exclusively by 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, 
and their LICENSEES. | 


Sellers and Users of infringing Turbines are hereby notified that they 
will be proceeded against. 
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1000 KW. Curtis TURBO-GENERATOR. 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
have sold a total of 67 Curtis Steam Turbines aggregating a capacity 
of 85,000 Kilowatts. 


All of these Turbines have been manufactured or are now in course 
of construction at their Rugby Works. 


Supplied in all sizes—either vertical or horizontal. 


„^4 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


B. T. H. CONTINUOUS CURRENT AMPERE-HOUR 
METER. 

We illustrate below a new mercury type ampere-hour 
meter for switchboards which is being placed on the market 
by the British Thomson-Houston Co., Ltd., of Rugby. 
The new meter is similar in general construction to the 
popular house service meter of the same type and is likely 
to be in great demand. The instrument 1$ mounted on a 
frame which also carries the terminals and fixing studs, 
and is supplied with a glass and metal cover. It is suitable 
for mounting direct on the switchboard panel without 
the necessity of employing a sub-base. The standard 
finish of the metal cover is nickel, but a copper or black 
oxidised finish can be supplied. The meteris supplied with 
a current shunt external to the case. Dials of either the 
Clock type or “ Cyclometer" type can be supplied 
as required. 


The principle underlying the action is that of an ordinary 
electric motor, the permanent magnet providing the mag- 
netic field in which the copper cup acts as the conductor 
or armature, commutation being effected by the mercury 
in which the cup is immersed. The current is led into the 
mercury bath at the top and out at the bottom on the 
extreme edge of the cup, passing through the strongest 
and most condensed part of the magnetic field produced 
by the permanent magnet. The meter is calibrated 
PP 
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Type M.S. Switchboard Meter, on Marble Base. 


by altering the electrical circuit, and not by distorting 
the magnetic field, the former method giving a very per- 
manent calibration. Mercury friction has been practically 
eliminated by working with very high torque and strong 
braking forces. 


The mechanical friction is very smal] owing to the ex- 
tremely light pressure on the jewelled bearing. This is 
obtained by counter-balancing the weight of the moving 
element by the thrust of the mercury, thus ensuring 
long life for the pivot and jewel. The total losses in this 
meter have consequently been reduced to an extremely 
low figure. The mercury sealing device is carefully designed, 
and when sealed for transportation, the packing securelv 
clamps the spindle and completely fills the air space 
around it. This renders it impossible for the mercury 
to leak, the chamber being completely sealed. The meters 
are supplied for any voltage up to 600 inclusive, and the 
dial ean be arranged to read either in ampere hours or 
k.w. hours on a constant voltage. 


— 


PATENT ARC LAMP LOWERING GEAR. 


Recent contracts obtained by the London Electric 
Firm, George-street, Croydon, for their “ Patent one 
working part" are lamp lowering gear, include :—87 
for the St. Marylebone Borough Council, consisting of 
single and double swan necks and centre carrier gears, 
for Oxford-street and Upper Regent-street ; 72 for the 
Ealing Corporation, consisting of swan necks and centre 


carriers on traction pillars, and on lamp pillars with tank 
transformer bases; 80 for the Swansea Corporation, 
comprising swan necks. trolley arms, and span wire gears. 
The centre pcle gears are converted lyres,“ and the 
accompanying illustration shows the Regent-street gears, 
which are representatives of the whole. 


—— —  Á'Ü m — 


ELECTRICITY AT DEVONPORT DOCKY ARD. 

Messrs. Cowans, Sheldon & Co., Ltd., Carlisle, have 
installed an electric crane of 160 tons capacitv at the Key- 
ham extension of Devonport dockyard. It consists of a 
tower 109 ft. in height and 46 ft. square to the centres 
of the main columns, carrying cantilever girders about 
220 ft. long and 28 ft. deep at the centre. The construction 
of the tower and cantilever was entrusted bv Messrs. 
Cowans to Messrs. A. & J. Main & Co., Ltd. The crane, 
although nominally of 160 tons lifting capacity, has been 
tested by the Admiralty with a load of 240 tons. Loads 
of 160 tons are taken at 95 ft. radius, 80 tons at 105 ft 
radius and 50 tons at 128 ft. radius. The electrical equip- 
ment was provided by the British Westinghouse Co., 
and the motors are all of the totally enclosed series-wound 
multipolar type, working with direct current at 440 volts. 
The ropes are of extra special plough steel quality, supplied 


790 


by Messrs. T. & W. Smith, Ltd., of Newcastle-on- Tyne. 
During the official trials by the Admiralty authorities 
the deflection at the front end of the cantilever when lifting 
160 tons at 95 ft. radius was 4$ in., and 72 in. with a load 
of 240 tons. А similar crane of 200 tons capacity at 105 ft. 
radius has been ordered from Messrs. Cowans by the 
Japanese Government for Kure Dockyard, and they are 
building a third, also of 200 tons capacity, for the dock- 
yard at Yokosuka. 


TANTALUM LAMPS IN ITALY. 
We reproduce below the design of an attractive show- 
card issued by Messrs. Siemens Bros., Dynamo Works, 
Ltd., for advertising the noted ** Tantalum ” lamps in Italy. 


Lampada Iantalio 


ECONOMIC ELECTRIC STOVE. 

A very useful apparatus, which bids fair to become 
highly popular with consumers of electric current, is the 
Economic Electric Stove. The device, which is being sup- 
plied by Messrs. Siemens Bros. Dynamo Works, Ltd., 
is sultable for voltages from 100 to 250 for d.c. or a.c. 
circuits and has many points to commend it for general 
use. Neat in appearance, it is offered at a low price and 
owing to the small current consumption and long life, 
the maintenance costs are moderate. The device is suitable 
for cooking, roasting, ironing, toasting, etc., and ordinary 
household utensils may be used as in the case of the gas 
stove. It gives off po offensive fumes, no smoke or soot, 
and requires no cleaning whatever. Moreover, it may be 
used as a radiator for heating of rooms, greenhouses, 
etc., and being ccnstructed of aluminium where possible 
it can be easily removed from one room to another. The 
heating element can be cheaply and easily renewed. 


NEW TYPE OF MOTOR STARTER. 

Messrs. A. Reyrolle & Co., Ltd., have recently put on 
the market a new type of starter, up to 2 h.p. only, which 
is something of a departure from their well-known standard 
type fitted with their patent resistance, and we are advised 
that they have designed this new starter in response to 
a demand for cheap but well-finished apparatus of this 
description. 

Their latest type is totally enclosed, and has oil immersed 
resistances. They are fitted with no-voltage release only, 
and have a powerful magnetic blow-out on all steps, and 
the amount of burning on the contacts is thus a minimum 
even under severe working conditions. 


AN UNBREAKABLE INSULATOR. 

A composition insulator has been produced by a Dunedin 
resident. He claims that it is unbreakable, and that the 
greater portion of the materials from which it is made are 
probably only to be found in New Zealand. The composi- 
tion 1s applicable for all classes of insulation. It has been 
tested on the telegraph lines during the past sixteen months 
with satisfactory results. Patents are being obtained 
throughout the world. 
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DIMENSIONS OF BUSBARS, CABLE SOCKETS, ETC. 


The Fig. 1 gives standard dimensions to suit various 
currents. The busbars are of rolled copper, and the end 
of the stud is burred over after it has been screwed in, 
The dimension C gives the thickness for slate, but, of 
course, this would vary with area of the slate. The cable 
sockets would be of gun-metal, and although the drawing 
shows it straight, it is common practice to bend it, as in 
Fig. 2 :— 
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Fic. 1.—DIMENSIONS OF BUSBARS. 
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RADIOTELEGRAPHY AT NEWCASTLE. 


At the close of Professor H. Stroud’s address to New- 
castle Local Section, Institution of Electrical Engineers, 
on November 22, (as reported in the ELECTRICAL ENGINEER, 
November 26), through the co-operation of Mr. A. Sorensen, 
a demonstration was given showing how the Poulsen 
waves, being made intermittent at the transmitting 
station at Cullercoats, actuated an ordinary spark receiver. 
This demonstration was of interest as showing how stations 
equipped with the Poulsen arc sender only, can communicate 
with not only Poulsen stations, but also with ships and 
other stations equipped with the ordinary spark receiver. 
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ON WAR OFFICE LIST. 


IMPORTANT NOTICE— 


WANTED KNOWN— 


That the GPeatest Improvement and 


LATEST DEVELOPMENT in TUNCSTEN METAL 
LAMPS NOW ON THE MARKET, is 


BODDYS “METALIK” or 


14 British С.Р. 100 to 130 volts. 
99 99 200 59 260 99 


THE LOWEST CANDLE POWER 
HITHERTO OBTAINED and is 

THE MOST EFFICIENT LAMP with 

THE STRONCEST FILAMENT 

AND LONCEST LIFE 

THE WORLD HAS YET PRODUCED. 


— ey 


Testified to and Specified by the 
Most Eminent Authorities, 
Smallest Bulb. Principal Corporations, &c. 


ALL OTHER CANDLE POWER and VOLTAGES 
IN STOCK AT LOWEST REDUCED PRIOES. 


G. M. BODDY & co., 


15, Gray's Inn Road, 
LONDON, W.C. 
Established 1893. 
MANCHESTER, SHEFFIELD. 


Midland Depot: 
St. Peter's Square, 
MANCHESTER. 
LIVERPOOL, 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 
ESTABLISHED 1782. 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


Total Funds exceed £7,300,000 
Claims Paid exceed = £45,000,000 
RT. HON. 


Chairman : LORD GEORGE HAMILTON, G.O.S.. 


Branches : 


The Company transacts all the principal classes of Insurance business on 
advantageous ternis, including 


FIRE - LIFE - ACCIDENT 


Loss of Profits following tire, Workmen's Compensation, Fidelity, Guarantee, 
Burglary, also undertakes the duties of Executor and Trustee. 


ELECTRIC LIGHTING. 


The Company has always encouraged tbe development of Electricity, and 
the well-known '' Phoenix Fire Office" Rules for Electrical Installations are 
in use throughout the world. Copies will be supplied free on application to 
the Head ce. 

а. M. 


RYAN, General Manager. 


ASHTON ELECTRICIAN'S FAILURE. 


The examination in bankruptcy took place, at the Ashton 
Bankruptey Court, of £ric Eaton, electrical engineer, recently 
carrying on business in George-street, Ashton. Debtor stated 
that he commenced business as an electrical engineer on June 
12, 1907, at premises in Mossley-road, with a capital of £40 
savings. He removed to George-street, in September, 1908. 
On January 15, 1909, he executed a deed of assignment for the 
benefit of creditors generally in favour of Mr. Ernsst Broadbent, 
accountant, Ashton. The trustee had since carried on the busi- 
ness, and he had acted as manager at a salary of 308. a week, 
and 35s. a week since his failure. The causes of his failure were 
lack of capital, bad trade, and losses on contracts. His liabilities 
to unsecured creditors amounted to £235 5s. 3d., and to pre- 
ferential creditors £7 17s. 5d., assets, furniture and fixtures 
£20, stock-in-trade £82, utensils £27 13s. 3d., book debts £65 
5s. 7d., total £194 18s. 7d. The examination was closed. 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it.“ 


Under this heading we insert questions of a praetical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the question has appeared. "The replies should deal 
concisely with the points at issue, and should be about 
one thousand words «n length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written ' 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 

QUESTIONS. 

Question No. 1212. —O wing to the great improvements that have 
been made this last few years in metallic filament lamps 
and their manufacture for H. V. circuits and large and 
small candle powers, a great mony supply undertakings 
are seriously considering the advisability of changing over 
their street lighting from arc lamps to that of some kind 
of cluster of metallic filament lamps placed on lower posts 
and at more frequent intervals, thus giving a more even 
distribution of light (although, perchance the total c.p. 
may be less). State the pros and cons of street lighting 
by metallic filament lamps V. open type, 10 amp. arc 
lamps and give, if possible, a list of towns where arc lamps 
have been changed over.—'' D. E. J.” 


Question No. 1207.—Explain briefly the principles of construc- 
. tion of the pure repulsion motor, particularly that type 
where the starting, etc., is performed by movement of the 
brush arms. State the conditions under which speed regula- 
tion is obtained, the method of starting and stopping, and 
the method of operating. Does torque vary with speed, 
and can the motor hold the load when standing still, or is 
a brake required ? Is there any way of stopping sparking 
at starting other than by the two winding method ? Would 
a supplementary brush trailing a little behind the principal 
brush, with the short-circuited coil between the two, 
bridged by capacity, be of any use ? 


Answer to Question No. 1207 (awarded 10s.).—The con- 
struction of & repulsion motor consists essentially of a 
laminated slotted stator carcase, with no salient poles, 
wound exactly as for use as a one-phase induction motor. 
For reasons apparent later, the number of poles should 
be, if possible, such as to make the normal speed of à motor 
nearly the synchronous speed of the supply frequency 
used. Since both the stator and rotor of a repulsion motor 
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have to carry a flux which is the resultant of the field 
produced in the stator by the supply current and a cross 
flux produced by the rotor current, and which, under normal 
running conditions, is usually about 1-4 times either of these 
component fluxes, it follows that the iron sectionof the stator 
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yoke and rotor core must be proportionately greater than 
would be necessary in a simple series machine where the 
whole flux concerned is that due to the stator. 

The rotor of a repulsion motor is identical with a ring 
wound direct current armature, but the commutator may 
now be considerably smaller since the brushes and com- 
mutator bars have only to carry the “ exciting ” rotor 
current, instead of the current corresponding to the full 
output of the machine, as is necessary in series motors. 
The number of poles on the rotor is absolutely unconnected 
with the stator voltage, but limitations are imposed by 
the heavy current which must flow from the commutator 
if too few poles are emploved, or bv the high reactance 


Fic. 2. 
volts and consequent sparking which follow the use of too 


many turns per segment. Though flashing over between 
brushes is not possible on repulsion motors since the 
brushes are always short circuited, there exists consider- 
able p.d. between certain adjacent commutator bars and 
between adjacent armature conductors, so that the rotor 
insulation required is heavier than in squirrel cage induction 
motors. | 
Theory of Repulston Motors. Fig. l represents dia- 
grammatically the electrical conditions of a repulsion 
motor. Consider first the brushes to be in the position 
shown, and the stator flux to be increasing, then the 
currents induced in the rotor winding are as shown, and 
have therefore no nett effect. If, however, the brushes 
be, displaced as in Fig. 2, then a current will flow viá С.С. 
since the winding at these points is no longer at equal 
potential. The number of conductors in which an E.M.F. 
1s induced in one direction is less than the number in which 
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an opposing E.M.F. is induced. The rotor E.M.F. so 
. induced is 90° out of phase with the stator field and current 
(see Fig. 3). There being much leakage flux between the 
stator and rotor windings, a considerable lagging of rotor 
current on E.M.F. occurs (see Fig. 3). Thus the stator 
and rotor current are nearly in phase, and therefore pro- 
duce the motor torque, which is here clockwise (the torque 
is always in a direction opposite to that in which the 
brushes are displaced from perpendicularity to the axis 
of the stator field). | 
When the armature is running, ап E.M.F. of rotation 
is induced in the rotor by the stator field, but, as shown 
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in Fig. 4, the only effective E.M.F. is that induced in the 
conductors between A B and A! B!. The bars lying between 
A! B and A B! neutralise each other so far as E.M.F. to 
rotation is concerned. On the other hand, the segments 
A B, A'B' are idle in respect of induced E.M.F., while 
A'B, A B' are operative for this purpose. The smaller 
the angle &, Fig. 4, the higher must be the motor speed 
to generate in the fewer effective armature conductors 
the necessary back E.M.F. of rotation required to choke 
down the current to the value required by the load. When 
ос =0° the rotor speed is limited only by the bearing friction, 
windage, etc. 


l ө e \ 
^ в 
FIG 4. 


Though repulsion"motors may race as badly as series 
motors on light load if the brushes be not moved to suit 
the latter conditions, there is for every brush position 


(except & O, Fig. 4) a limiting rotor speed. The mean 
torque of a repulsion motor is proportional to sin 2 6 
(where 0 equals the angle between the brush axis and the 
rotor field axis), hence the torque is zero when 6 = 0° 
or 90°, a fact which is evident from Figs. 1 and 4, since 
in these positions the brushes short circuit points of equal 
potential, and hence no rotor current flows. When 0 = 0° 
the rotor is in unstable equilibrium, whereas when 0 = 90° 
the equilibrium is stable. 


C, 


FIG. 5. 


It follows that when 0 lies between O' and 90°, the rotor 
tends to move from the unstable to the stable position, 
but the brush axis being fixed, this endeavour simply 
results in continuous rotation of the armature. The rotor 
E. M. F. of rotation is in phase with the stator flux and hence 
the stator current (see Fig. 5). 

As a result of this fresh E.M.F., which is only present 
when the machine has started from rest, the resultant 
rotor E. M. F. is swung round till it is more nearly in phase 
with the secondary flux O.H., Fig. 5. As a consequence 
O.C.? becomes more nearly perpendicular in phase to 
O.C.!, meanwhile decreasing in magnitude, since the torque 
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varies with the cosine of the angle between O.C.! and 
О.С.2 it follows that as O. C.? moves round the torque 
gradually decreases. Ultimately O.C.? is perpendicular 
to O.C.!, and the resultant torque is nil under these con- 
ditions ; the limiting speed of the motor for this particular 
setting of the brushes 1s then reached. 

In traction and hoist work, it is frequently convenient 
to use two field coils as in Fig. 6, the speed then being 
regulated by varying the number of turns of these coils 
in circuit. Distant control is obviously more conveniently 
effected electrically than by mechanical movement of the 
brushes. A further advantage of employing two such 
field coils is.that by making the component F (Fig. 6) 
very strong, the secondary current may be swung right 
through the 90? position, and hence will produce, with 
O.C.!, a negative torque, i. e., very powerful braking. 

Instead of varying the strength of the field F as above 
to obtain braking, it is, of course, feasible to move the 
ман through the neutral position, and give € a negative 
value. 

Yet another method of reversing repulsion motors, which 
is convenient as enabling easy remote control for lifts, 
etc., consists in fitting the stator with a three-phase winding 
and supplying one phase alternating current to two ter- 
minals 1, 2, for forward running and to 3-2 for reverse 
running. The effect of all the methods suggested is, of course, 
the same, viz.,to vary the relative inclination of the rotor 
and stator magnetic axis. The E.M.F. of rotation induced 
in the rotor not only influences the torque, as explained 
above, but also increases the power factor of the running 
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machine, and makes it superior in this respect to all other 
single phase motors. On starting, the power factor is, of 
course, merely that of the motor winding, and may be 
40%, but on running up to speed it is easy to secure a power 
factor of 96%, or even higher, and with a reasonable 
gap length. 

When running near synchronous speed, the repulsion 
motor is inherently a sparkless machine, a most important 
reason why the normal speed of the machine should be 
as nearly equal the synchronous as possible. On starting, 
however, there is liable to be a heavy current rush and con- 
sequent sparking, just as in a series motor. This trouble 
is usually overcome by the use of a double winding. Simpler 
methods tending towards the same results are, however, 
the use of narrow brushes. as possible, and the use of some 
such arrangement as Latour’s double brushes. 

By the use of narrow brushes, the number of coils short 
circuited at any moment, and hence the value of the short 
circuit current is reduced, while the added advantage is 
obtained of reducing the negative torque on starting, 
the latter being due to the current flowing in the shorted 
coils. At synchronous speed there is no current induced 
in the shorted coil, and sparking is therefore impossible. 

Latour's double brush arrangement referred to above is 
illustrated in Fig. 7. The four insulated brush arms are 
carried from one frame so that the whole group is moved 
together. The component of the stator field, which is 
ordinarily responsible for the currents induced in the shorted 
turns, now enters and leaves the rotor outside the arcs 
covered by the shorted brushes. 

Summarised, the chief advantages of repulsion motors 
аге :— 

1. Suitability for traction work, owing to the high 
voltages for which the stator can be wound. No current 
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has to be fed into the rotor, hence the sparking difficulties, 
which limit the voltage of ordinary a.c. commutator motors 
are not longer experienced. 

2. Further suitability for traction and hoisting loads 
by reason of the very high starting torque available and 
subsequent series characteristics. A repulsion motor 
gives its maximum torque on starting. | 


3. The power factor of repulsion motors is exception- 
ally high. 
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4. For any given brush position there is a detinite 
limiting speed, the repulsion motor resembling the direct 
current shunt machine in this respect. 

5. Speed and torque control is easily effected either 
by brush movement or by the use of two field windings. 

6. The motor can be used as a powerful brake providing 
due allowance for the increased service be made in fixing 
its rating. 

7. The construction electrically and mechanically is 
simple, and the motor is suitable for very rough service. 

As all the good features of repulsion motors are most 
apparent when the machine runs at nearly, synchronous 
speed the latter should be made to coincide with the 
normal speed required as nearly as possible.—“ L. C.“ 


Answer to Question No. 1207 (awarded 5s.). — The repulsion 
motor has been experimented with by various designers 
for some years and has now been developed into a very 
satisfactory a.c. machine. Its chief advantages are high 
starting torque, high power factor, and capability of running 
on high voltages without sparking, together with the 
important attributes of easy control and mechanical 
robustness. The stator is & laminated structure and is 
wound like an ordinary induction motor stator so as to 
be excited by single phase alternating current. The rotor 
is essentially a direct current ring armature and commu- 
tator, but instead of current being fed into this winding, 
as is done in series machines, the two commutator brushes 
at 180? pitch (in 2 pole machines), are short circuited 
and the current actually flowing in the armature winding 
when the machine is up to speed, is that due to the resultant 
of an E.M.F. of induction and an E.M.F. of rotation. 

Referring to Fig. 1, which diagrammatically represents 
the electrical conditions in a repulsion motor, the alternating 
single-phase field OT through the rotor may be resolved 
into two components OA, OB, respectively coincident 
with and perpendicular to the brush axis BB. Towards 
the field OA, the armature behaves like the short circuited 
secondary of a transformer and strong induced currents 
therefore flow round the winding. The nett effect of OB, 
as regards induction, is nil, since the E.M.F.’s induced by 
it in the two halves of the winding are equal and opposite. 
Now, when the armature is revolving there are two induced 
E.M.F.’s in the winding due to its revolution in the fields 
OA, OB. Of these E.M.F.’s OA is inoperative, so that the 
effective E.M.F.’s are that induced by OA and that gener- 
ated by OB. The resultant of these two E.M.F.’s is the 
E.M.F. required to overcome the ohmic resistance of the 
winding. 


794 


In the case of a series motor the torque is proportionate 
to (stator current)?, while the field is unsaturated, but in 
a repulsion motor the torque varies with the displacement 
angle « , Fig. 1, of the brush axis from the field axis OT, 
and since, to secure a torque, the two components OA, 
OB must exist simultaneously, it follows that there are 
two positions of zero torque, viz., when « =0° (i.e. OB =0) 
and when & =90° (т.е. OA 20). Also the torque should, 
theoretically, be à maximum when the angle « =45°, 
but owing to inequalities in the field strength, this maxi- 
mum is usually reached when ос =60° to 70°. Owing to 
the rotor winding of a repulsion motor being connected 
to the stator only by a magnetic coupling, the ordinary 
limit of 200 volts on the stator usually imposed on a.c. 
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commutator motors by sparking consideration no longer 
applies. The brushes being short circuited in the case of 
a repulsion motor no flashing over, etc., is possible. 

Latour's device for minimising sparking is frequently 
a satisfactory substitute for two winding arrangements. 
Four sets of brushes are used and connected as in Fig. 2. 
All the brushes are mounted on one frame (being suitably 
insulated therefrom) and moved together as required for 
speed and torque control. Sparking is considerably re- 
duced by the double short circuit for, whereas in Fig. 1 
the short circuited coils were exposed to the full inductive 
action of the component OB of the stator field (this being 
the component which causes serious sparking) the flux 
between the magnetic axis of the rotor and the brush 
position no longer threads the shorted coils but passes in 
and out of the rotor core outside the arcs spanned by the 
shorted brushes. 
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Although only certain parts of the rotor winding of a 
repulsion motor are ever usefully employed at a given 
moment, it is possible, on account of this intermittent 
loading, to work the conductors at a correspondinglv higher 
current density than is permissible in ordinary machines 
so that the nett utilisation cf material is about the same. 

The starting torque of a repulsion motor is remarkably 
high, its subsequent speed torque characteristic being 
very like that of à series machine in so far that the speed 
drops as the load rises. The repulsion motor is conse- 
quently very suitable for traction and hoisting and similar 
duties. The general type of the current--and torque— 
speed curves of a repulsion motor is as in Fig. 3 (which 
gives actual test curves). It will be seen that a starting 
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torque of twice the full load torque is obtained with a 
current which varies from 50% to 80% in excess of the 
full load current. 

If the a.c. supply be cut off from a repulsion motor and 
the machine be driven by the load, its field will “ build 
up ” just as in a series motor, and hence a powerful braking 
effect will result. If necessary, the brush short circuit 
piece can be simultaneously opened and a variable resis- 
tance inserted to enable the control of the braking effect. 
When the car or hoist is stationary a brake is necessary 
to hold the load. 

Speed regulation by brush movement :—Bv altering the 
inclination « of the brush axis BB (Fig. 1), the relative 
magnitude of the components OA, OB, is varied: if the 
component OB be increased, the E. M. F. of rotation 
for a given r.p.m. is augmented while the induced 
E.M.F. is decreased owing to the weaker component 
OA. Hence, increasing OB lowers the speed at which 
the rotor current vector becomes perpendicular to 
the primary (stator) current vector, t.e., limits the 
maximum speed obtainable. If = 90°, OB is 
maximum and speed is zero, while if & =0°, OB = 
and the speed is infinite (were it not for brush, 
bearing and air friction losses). Since a very small 
brush movement causes a considerable speed  varia- 
tion, it is frequently preferable to employ two stator 
field coils, actually producing the components OA, OB 
(Fig. 1), and to vary the excitation or rather number of 
turns in these coils so as to alter in effect the brush axis of 
the rotor. The brushes are stationary in such a case and 
distant control of the motor is more conveniently effected. 

Deri’s arrangement of double brushes is as shown in 
Fig. 4. В,В!, are fixed, whereas B,,B!, are moveable 
(together). The rotor magnetic axis bisects the angle 
B,OB!, and a movement «= ° of the axis Bu Bl moves 
the magnetic axis only through (3)°, hence the speed 
sensibility to brush position is considerably reduced. 

The suggested device for reducing sparking would 
hardlv be practicable: better arrangements for the pur- 
pose are Latour's double brush equipment already illus- 
trated, and the use of as narrow brushes as possible so 
as to reduce the short circuit currents flowing under the 
latter. To enable the use of narrow brushes the material 
employed should be good soft high conductivity carbon. 
—‘* WREN.” 


SOUTH AFRICAN RAILWAYS THROUGH RATES. 
THE ADVANTAGE OF SHIPPING VIA DURBAN. 


In view of the growing demand for electrical machinery and 
appliances in South Africa, it is welcome to learn from the 
Natal Governement Agency that. as from January 1. next. 
the preference in railway rates from Delagoa Bay to railway 
stations in the ‘Transvaal between Germiston and Klerksdorp 
inclusive, will be reduced in favour of Durban as follows:— 


2/11 per ton. 
5 29 „э 1 /8 ээ ae 
In Rough, Rough B" and “С” classes 2/1 per ton. 
Imported produce. fencing, fertiliser 

classes .. : А 


Intermediate Class by 


: - ES se LOG: so c5 
This is in addition to the reduction effected on July 1 last. 
which was as follows :— 


Intermediate Classes . by 2/11 per ton 


29 н B i *$ .. 98 2/11 99 57 
Rough Goods B & C „ 2/0 ͤ „ 
Fencing, fertilisers, im- 

ported produce .. we, ОЦЕ x o 


The intention of the further reductions is to divert a portion 
of the trade at present travelling by Delagoa Bay, it having been 
found that the reduction made on July 1 last was insufficient 
to accomplish that object. 


Attention is directed to the advantage of consigning goods 
via the Port of Durban as the effect of the further revision 
in rates is that the difference in favour of Delagao Bay will 
be only 4s. to 5s. per ton, after allowing for the additional 
shipping freight and expenses at the latter port, which difference 
is outweighed by the superior facilities for wharfage, handling. 
trucking and transportation of consignments of all descrip- 
tions at the Port of Durban. 

Full information will be supplied on application to the Com- 
mercial Agent, Natal Government Agency, 26, Victoria-street, 
S.W. 
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ELECTRICAL PROGRESS AT HOME & ABROAD 


FROM OUR SPECIAL 


TYNESIDE NOTES. 
NEWCASTLE. 


The local bye-laws in the city of Newcastle regarding electric 
advertising are so stringent that they greatly discourage 
the display of outdoor signs, although there are a considerable 
number of these on view. The tendency is, however, in this city 
to revert to facia or window signs which, being within the 
frontage of the buildings, do not come under the powers of the 
Corporation for sign rentals, and a large number of firms, as, for 
example, the Sorosis and other boot companies, are drawing 
attention by means of such signs to their wares. The Sunbeam 
Lamp Co., of Gateshead, has recently introduced an ingenious 
advertising device, which is both displayed at their showrooms 
and which has already been well taken up. This consists of a 
circular mirror similar to a shaving glass, the metallic coating of 
which is so extremely fine that, in combination with an 8 c.p. 
lamp and flasher, advertising matter placed at the back of the 
mirror is shown through. There is, therefore, an alternate 
reflector and advertising medium which is already finding con- 
siderable favour here. | 


New Telephone Equipments. 


The British Helsby Cable Co., Ltd., who have recently prac- 
tically doubled their Prescot works for the purpose of extending 
their telephone work into general competitive trade, have recently 
been placing upon the Newcastle market some very fine examples 
of post office and other pattern telephones. As they have already 
had several contracts for post office telephone work, their 
experience in this direction is enabling them to supply a very 
fine equipment, which has recently been on view at their Newcastle 
offices. 


New Electric Organ Blower. 


Messrs. Robson & Coleman, electrical engineers, Newcastle- 
upon-Tyne, have recentlv placed upon the market an electrically 
driven organ blowing apparatus upon somewhat novel principles, 
an example of which they are now showing at their showrooms 
and depót at the Haymarket. This consists of main and 
auxiliary air chambers of the bellows pattern, the auxiliaries 
being operated by means of crank gearing, virtually making them 
into air pistons. The crank gearing is driven by means of an 
electric motor, which is automatically stopped and started in 
relation to the position of the top cover of the main air chest. 
This is effected by means of a flexible rope attached to the main 
air chest passing over a drum attached to a shunt and series face 
plate type of controller. The first action of the downward 
movement of the air chest cover is to switch the motor in on the 
series starting coils. When a radial lever attached to the rope 
drum has traversed a certain distance it picks up, by means of a 
magnetic device, the arm of this series and shunt controller. The 
first stops bring the motor up to speed, while the remaining stops 
operate the shunt control. It is found that a constant supply of 
air is obtained by this means under very widely differing and 
sudden calls from the organ. Messrs. Robson & Coleman have 
also a device for operating on alternating current circuits. 


MIDLAND NOTES. 


BIRMINGHAM. 


Among the Smethwick firms who have recently adopted 
electric power is that of E. G. Wrigley & Co., tool makers and 
gear cutters, of Foundry-lane. Their works are situate in the 
district supplied by the Birmingham and Midland Tramways 
Power Station. The present. consumption of this firm is about 
80,000 units. In the main shop there are 10 lines of shafting. Of 
these eight are driven each by a separate motor, and the remain- 
ing two by one motor. Two are of 20 h.p., one of 15 h.p., and six 
of 10 h.p. There is also a 25 h.p. motor in the hardening shop, 
and one of 12 h:p. driving ventilating fans. All the motors in the 
main shops are of Westinghouse make, and of the three-phase 
induction type, with head rings. The squirrel-cage type of con- 
struction has not been adopted for the 10 and 15 h.p. motors, 
as the regulations of the power company do not allow the use of 
this type for motors of more than 5 b.h.p. The high-tension 
switchboard consists of a standard panel supplied by the British 
Thomson-Houston Co., and contains a three-pole oil brake 
switch with trip coils to each phase, the currents for the operation 
of these being derived from the secondaries of the current 
transformer. From this switch mains are taken to the primaries 
of three single-phase 75 kw. transformers, which transform the 
pressure from 5,000 to 400 volts. The sub-mains are carried along 
the walls by means of polished teak battens at frequent intervals, 
and to these they are secured by porcelain cleats. 


CORRESPONDENTS. 


Special Rates for Power. 


The energy consumed is measured on the L.T. side, so that 
the consumer does not pay for the energy lost in the transformer. 
and Messrs. Wrigley are taking the current at the special rate 
based on energy consumed by I b. h. p. of motors installed. With 
their consumption, Messrs. Wrigley have to pay on this scale 
‘731d. per unit, a saving as compared with the flat rate in similar 
cases of 14d. per unit, or about £46 per quarter. The motors 
run at a speed of 710 revolutions at full load. In spite of the 
high motor load factor, the cost, so far, has been found to work 
out at less than that of running the two gas engines w..ich the 
motors have supplanted. The installation has been carried out 
under the direction of Messrs. Moffett & Rosher, Consulting 
Electrical Engineers, of Temple-row. Birmingham. It is note- 
worthy that in this, as in several other recent cases in the 
Midlands, the power which has been replaced bv electricity has 
been that of gas engines. 


Electrical Developments. 


Messrs. Thomas Smith & Sons, of Saltley, who are engaged 
largely in the manufacture of hammers and edge tools, have 
recently had installed 13 motors, replacing two gas engines and 
one old-fashioned beam engine, supplying power to the polishing 
shops and other departments on the tool side, and driving emery 
wheels, wood-turning lathes, ventilating fans and other 
machinery. The motors are all of the Westinghouse squirrel- 
cage type, and are driven by the Corporation current transformed 
from 5,000 volts to 440 volts. So far there are nine motors at 
work of from 1} to 45 h.p., making a total of 110 h.p., while 
another 45 h.p. will shortly be at work on the tool side of the 
works. The installation is to some extent experimental, but the 
results have been so far satisfactory, and it is probable that 
before long electricity will be adopted throughout the works. 
Experience of the present motors shows that as compared with 
gas the cost of electricity, running for running. is about the 
same. But the convenience of application, and the saving of 
space and of labour in attention have in themselves justified the 
change, while, owing to the large number of machines which 
have to be used intermittently, the cost of the work actually 
done has been materially reduced. An example of the advantages 
of electricity in an establishment of this kind is afforded by the 
case of a handle polishing shop. Here, in order to use economically 
a machine driven from a shaft, it would be necessary to keep two 
women at work, one preparing and the other polishing. The 
amount of work, however, does not require the constant employ- 
ment on this particular job of two pairs of hands. With an 
electric motor one woman can now profitably employ the whole 
of her time, as when she is preparing there is no power running 
to waste. | 

Electricity Replaces Gas. 


Another firm which has replaced its gas engines by electrical 
motors supplied by the Corporation is that of J. D. Brooks & Co., 
Ltd., leather goods manufacturers, of Great Charles-street, 
Birmingham. The current is supplied from the high tension mains 
and delivered by three-phase transformers, oil insulated, to sub- 
stations in the basement. At present there are 11 motors of 
three-phase squirrel-cage type of various makes, including the 
Siemens, E.C.C. and Westinghouse, and varying from 20 h.p. 
driving a line of shafting to 1 h.p. for polishing spindles. The 
wiring is carried throughout in conduit. Messrs. Moffett & Rosher 
designed the whole scheme, and it has been carried out under 
their supervision. The firm, which employs about 700 hands. 
report that a far higher efficiency has been obtained than with 
the gas engines, especially in operations in which small and 
intermittent applications of power are required. One gas engine 
is still running, but will be rep!aced shortly by electricity, a 
scheme for a considerable extension of the present installation 
being now under consideration. 


LANCASHIRE NOTES. 
MANCHESTER. 


Business has not improved during the past week. Since the 
number of big electrical contracts and orders for purely electrical 
plant and accessories get fewer, manufacturers have had to turn 
their attention more to creating a demand for electrical goods in 
the older trades. Several local firms are already well on the way 
to specialising in this sort of work. Electromotors, Ltd., supply 
yearly many machines of all kinds to machine tool makers, ete., 
to be built into lathes, mills, etc. Both the British Westinghouse 
Co. and the Lancashire Dynamo & Motor Co., have made a very 
careful study of electrical “ storage " systems, in which use is 
made of flv wheels, in connection with the electrical application 
of power to winding. rolling mills, and other services in which 
large power has to be developed to meet the intermittent demand. 


796 


There is still room for considerable development in the application 
of the electric drive to machinerv hitherto worked by the usual 
mechanical drives. À great engineering and machinery exhibition 
is to be held in the Exhibition Hall, Deansgate, Manchester, next 
October. This show will give manufacturers the opportunity of 
exhibiting examples of electrically driven machines of all kinds. 
The Secretary of the 1907 Manchester Gas Exhibition will be the 
Manager, and every effort will be made to make the s'ow 
thoroughly representative of Lancashire, Yorkshire, and the 
North genera'ly. | 


Electricity at the Ship Canal. 


Naturally, electric light is the only artificial illuminant used. 
There are many interesting applications to power work to be seen 
at the various docks. Electric cranes run along the quays and 
transfer the cargo from the ships to the warehouses. Formerly 
the crane man was stationed in the “ box and operated the 
crane in accordance with signals from the men below. Lately, 
however, this method has been improved upon, and the crane 
man now takes up his position on the quay, where he can best see 
the load, and operates the crane accordingly through a portable 
relay switch which he carries with him. The connection to the 
switchgear and motors on the crane is by a trailing flexible cable. 
The relay switch weighs only a few pounds. Results show that 
material is more expeditiously handled. with greatly minimised 
risk of accidents, than with the old method, while the capacity 
of each crane has been increased by about 20°,, owing to the 
saving of time resulting from the crane man acting directly from 
the quay. 

Students’ Section. 


A visit was paid to the Oakamore works of Messrs. T. Bolton & 
Sons, Ltd. Some 30 members attended and were greatly in- 
terested in the various applications of electricity. — On Tuesday 
Messrs. Blackmore and Newman read a very interesting paper on 
The Testing of Electrical Machinery," in which they reviewed 
the general lay out of test beds, the instruments best suited for 
each test, and the most useful commercial tests to make. 


AMERICAN NOTES. 
` NEW YORK. 


Steel manufacturers in this country are watching with keen 
concern the progress of electrical smelting. Though the process 
is still more or less in the pioneer stage. its practicability is 
beyond all doubt, and for that reason the fact that official 
announcement was made in New York this week of the plans 
of the Electrical Steel Company, of Canada, has aroused unusual] 
interest. The first of the Company's electrical furnaces, which 
will be capable of generating 6,000 degrees of heat as compared 
with the maximum blast furnace heat of 2,000 degrees, is to 
be erected оп а 50 acre site at the junction of the Welland Canal 
and the Welland feeder on the Canadian side of the Niagara 
frontier. The Company's plans for its mammoth plant are 
completed, under the Ramage system. Articles of incorporation 
have been secured with head office in Toronto and a branch 
office in Buffalo. The men behind the industry have large 
interests in steel and iron in the Pittsburgh section. The officers 
elected are: President, Tyson S. Dynes, St. Louis, Mo. ; vice- 
president, George G. Goodrich, Saratoga, N.Y.; secretary, 
A. 8. Ramage, Ph.D., the last named having designed the plant. 
Work on the billet mill, the initial building. will begin in a few 
days. The Falls Power Company will supply one thousand 
horse power for the operation of the mill. The daily output 
will be 1,000 tons, which will require 2,000 tons of ore daily. 
Five vessels are already under contract to deliver ores before 
the close of navigation, for it is anticipated that the mill will 
be ready for testing before the opening of navigation next 
season. Next vear other mills will be erected for the making 
of finished products in iron and steel. 


The Advance of the Turbo-Generator. 


In connection with your recent articles оп the turbo-generator, 
some editorial remarks in the leading electrical journal here 
may be quoted as indicating the trend of expert opinion on this 
side of the Atlantic. They are based on the conspicuous example 
of putting the steam turbine to its best use, which has been 
afforded by the installation in the subway power-house of the 
Interborough Rapid Transit Company of the 5,000 kw. exhaust 
steam turbo-generator which was recently described in these 
notes. The Electrical World observes that unless American 
builders take a brace, in the use of superheaters, the turbine 
may yet occupy the whole field to the exclusion of the older 
engine in all important plants. Anyone who has built power 
plants fully realizes the dead level to which a stolid com- 
placency in standardization has reduced most builders of re- 
ciprocating engines. With very few exceptions they have 
thus far refused to make use of modern improvements and have 
contented themselves with 100 deg. or so of superheating, 
steadfastly refusing to accommodate their designs to anything 
better, The result is that the turbine makers, more progressive 
from the very novelty of their work, are rapidly pushing ahead 
and beating out plants that they could not compete with save 
through the lack of enterprise of their rivals. While five-stage 
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turbines are common, triple-expansion engines are scarce in 
power plants. An ordinary compound engine is not in competi- 
tion with a multi-stage turbine, and engineers unmindful of 
the uniform loads to be had in a great modern power station 
have been unduly cautious in going to triple expansion. Perhaps 
one should not be ungrateful for this on the ground that by 
this negligence the turbine has been enabled to make more 
rapid progress, so that on the whole the art may have advanced. 
Certain it is, that the turbine is making wonderful progress 
all along the line, especially in marine work.” 


A Magnificent Opportunity. 


The writer goes on to point out that the turbines’ best hold 
seems to be in the utilization of exhaust steam, which it will 
be remembered, is the great feature of the Interborough plant 
already referred to. The very fact that many very important 
reciprocating engine plants are inefficiently organized as respects 
high expansion gives the turbine a magnificent opportunity. 
The linking is not quite so direct as in ordinary triple-expansion 
practice; but perhaps the very flexibility of the connection 
is a material advantage once the governing problem is satis- 
factorily dealt with. The gain in space, too, is highly advan- 
tageous especially in a plant well crowded with machinery, 
so that there is everything to gain and nothing to lose in adding 
the turbine. It is not at all unlikely that we shall see large 
new composite plants built presently, although there is enough 
work on the older ones to keep the turbine builders busy for 
a long time to come.” 


New Safety Third-Rail System. 


A system which the inventors claim to be a final and effective 
solution of the third-rail problem has been patented by the 
Kozesnik Safety Electric Third-Rail Company of this City. 
The third-rail is mounte between the two main rails and 
comprises box and contact members made in sections. The con- 
tact members are constructed of a non-magnetic metal; the 
box members are made of a suitable material. and the third- 
rail sections are separated by block insulators. Each rail section 
is supported upon sleepers of insulated material which rest 
upon ties or other foundations in the roadbed, the same as the 
live third rail. Within the rail sections are a series of vertically 
movable armatures and contact members which are actuated 
by the movements of the armatures. Means are provided for 
electrically connecting the contact members to the conductor 
bar and returning them, together with the armatures, to their 
normal position. All exposed parts of the third rail are out of 
the circuit and are only energized when a magnetic contact 
shoe rests on them ; and by placing the rails in the middle of 
the car tracks it is claimed that all source of danger is elimin- 
ated. An important feature claimed is the possibility of very 
high voltage which would result in a large saving of copper 
and a considerable saving in sub-stations, while as there is no 
loss of current, on account of dampness, the rails always being 
out of circuit except on contact, the cost of maintenance is 
reduced. The cost of installation is claimed to be no more than 
the covered live rail and it is also claimed that good contact 
is possible between shoe and rail even when the latter is covered 
with snow or sleet, because of the large surface that is covered 
by the shoe, and the magnetic action, which has a tendency 
to increase the friction. 


Bell Company and Western Union. 


Formal announcement is made this week of the acquisition 
by the American Telephone and Telegraph Company (the 
Bell Company) of sufficient stock in the Western Union Tele- 
graph Company to give it control of the latter organization. 
This great deal has long been pending and the rumours that it 
had been actually accomplished were ‘crystalized this week 
by a public statement made by Mr. George J. Gould, Chairman 
of the Executive Committee of the Western Union, who said: 
“Tt is a fact that we have sold a large part of our holdings in 
the Western Union Telegraph Company to the telephone 


company. I believe this will inure to the benefit of both the 


publie and the Western Union stockholders, as the business 
of both companies can be handled so that they form a comple- 
ment to one another, thus giving to the fullest extent prompt 
and satisfactory service." The report is current that the Mackay 
companies controlling the Postal Telegraph Company will ulti- 
mately be included in the plan of reorganization, but no con- 
firmation of this could be obtained in New York. In order to 
make the absorption complete, the incorporation of a new 
$1,000,000,000 company, it is said, will be necessary to include 
the $592,475,400 of the bonds and stock of the American 
Telephone Company, and the outstanding $165,000,000 of the 
bonds and stocks of the Western Union. The acquiring of the 
necessary stock and voting rights of the Western Union by the 
Bell company has been in progress for about six months. The 
work has been conducted quietly and only a sufficient amount. 
said to he 510%, was taken over to insure control. 


Economy of Administration. 


The leading officers of the Bell company regard the step as 
one of economy solely. They point out that ever since the tele- 
phone has been a factor in human life it has had to. compete 


with the telegraph. Lines have been paralleled and there has 
been an immense amount of duplication. The officers of the 
telephone company believe that the merger will save the Bell 
company $75,000,000 in new construction while it will also 
enable the utilization at the same time of wires for both tele- 
graphing and telephoning. The history of the Western Union 
dates back to before the Civil War, but the Bell company is 
of comparatively recent origin. Both companies pursued the 


usual method of absorbing smaller companies. The actual 
figures issued here to-day are as follows: 
Western ^ 
Telephone Company. Union. Total. 

'Total assets .. $680,044,200 $162,316.864 — $842,261,064 
Capital stock 311.837,300 99,817,100 411.654.400 
Bonded debt .. 238.680.500 38,845,000 277.325.500 
Property account .. 545,045,600 124,086,920 669.132.520 
Gross earnings 140,016,400 30,541,072 170,557,472 
Net earnings 45.974, 000 7,347.107 53.321.107 
Miles of wire T 8,098,679 1,382,509 9.481,188 


The telephone system annually transmits 5,956,800,000 
messages, the Western Union 68,053,000. The smaller companies 
acquired by the Western Union include the New York Tele- 
phone Company, $50,000,000; New England Telephone and 
Telegraph Company, $31,700,000; Bell Telephone of Penn- 
sylvania, $31,150,000 ; New York and New Jersey Telephone 
Company, $25,400,000 ; Southern Bell Telephone Company, 
$21,400,000 ; Cumberland Telephone and Telegraph Company, 
$18,000,000 ; Chicago Telephone Company, $17,500,000 ; 
Western Telephone and Telegraph Company, $16,000,000 ; 
Bell Telephone Company of Canada, $12,500,000. 


Hard Fight against Electrification. 

The Chicago Railway Companies are putting up a hard fight 
against the City ordinance which proposes to make compulsory 
the electrification of their systems within the City radius. 
Some $3,000,000 of the fund: of four big unions of railroad 
employés are to be used in an effort to defeat the ordinance. 
This action was decided upon by & committee of employés 
of the forty-two Western systems in session at Chicago this 
week. In addition to the proposed campaign against the passage 
of the measure this sum of money will be employed as an active 
means to combat the efforts of local improvement societies, 
in influencing public sympathy against the change from steam 
to electric transportation. A general strike of 65,000 employés 
of the Chicago railroads may follow the failure of the labour 
organizations to effect a change in present plans and in the 
attitude of citizens. Some of the reasons of the committee 
for its stand against the proposed changes were these: —“ More 
than 6095 of firemen and trainmen now employed on the roads 
would lose their positions ; remainder of train and engine 
men would lose a portion of their earning capacity; 
excessive danger to life and limb of trainmen by the 
substitution of electricity for steam in the operation of 
engines and road equipment; danger to the public; 
belief that the public is not correctly informed a3 to alleged 
benefits to be drived by the substitution of electric driven 
conveyances ; history of operation of Eastern railroads in last 
two years under electric power not conclusive that public has 
been helped; fallacy of the theory that smoke- laden atmos- 
phere is d»adly to infants." 


$16,000,000 for Electric Subway. 


An expenditure of nearly $16,000,000 for a new eight-mile 
subway in Brooklyn is callcd for in contracts signed this week 
by the Public Service Commission. Ground will be broken 
next Saturday and the occasion will be made one of popu- 
lar celebration. The route of the new subway will be from the 
Brooklyn end of the new Manhattan suspension bridge along 
Flatbush and Fourth avenues to 43d Street, Brooklyn, from 
which terminal extensions are later to be made to Coney Island 
and to Fort Hamilton. Almost simultaneously it is announced 
that the Utica Southern has been authorized by the Public 
Service Commission to build a 27-mile extension of its trolley 
line from Hamilton to Norwich, passing through the villages 
of Earlville and Sherberne. For the contruction, the company 
is authorized to issue $628,000 bonds to be sold at a price to 
be approved by the commission, and also $400,000 in five per 
cent. non-cumulative preferred stock. 


Long Island Electric. 


Contracts totalling close upon $1,000,000 have been given 
to the Westinghouse Electric and Manufacturing Company 
by the Long Island Railroad. The order is for 130 motors of 
200 h.p. each, the most powerful used for rolling stock, and 
having twice as much power as the largest type of inter-urban 
street cars, 52 ft. long, recently ordered by the Pittsburg and 
other street railway companies. The Long Island order is in 
connection with the approaching сотр!ебор of the Pennsylvania 
Railroad's new New York terminal tunnel. It will be possible 
to run trains from New Jersey under New York to Long Island. 
The methods of electric installation will approach those of street 
car systems, as separate locomotives will not be used, but a 


passenger car having power will have trailers attached. No date 
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has been announced for the delivery of the motors by the Westing- 
house company, but the order will be rushed through as rapidly 
as possible. A supplementary order is expected to follow. 


The Harlem Electrification. 


Excellent progress is being made with the electrical equip- 
ment of the Harlem division of the New York Central and 
Hudson River Railroad, from Wakefield to North White Plains. 
Two new sub-stations are being built, one at Tuckahoe and the 
other at White Plains, each of which will contain three 1,000 
kw. Westinghouse rotary converters and three groups of three 
single-phase, air-cooled General Electric transformers of 375 kw. 
capacity each. There are six circuit-breaker houses on the 
extension containing the third-rail sectionalizing switches. 
The switches in each house are of the remote control type, and 
will be operated from the nearest sub-station. The bonding of 
the track rails has been completed for the entire distance of 
ten miles for both tracks. Underrunning type protected third- 
rail has been erected, for about half the distance. It is expected 
that complete electric operation from Grand Central Station 
to North White Plains will be begun in January, 1910. 


Some Hydro-Electric Possibilities. 


The enormous opportunities for the utilization of hydro- 
electric power which exist in the Central West and of which, 
as yet, little or no advantage has been taken, form the subject 
of interesting editorial comment in the Electrical. Review and 
Western Electrician. In the great territory extending more than 
700 miles east and west and more than 800 miles north and 
south; from Chicago to New Orleans and from Omaha and 
Kansas City to Cleveland and Cincinnati, including St. Louis, 
Indianapolis, Columbus, Louisville, Memphis and Galveston, 
a territory containing tens of millions of people, the prominent 
hydro-electric plants are very few in number, though hundreds 
of thousand: of horse-power are at hand and readily utilizable. 
The only noteworthy hydro-clectric plants now operating in 
this territory are that on the Chicago drainage canal at Lock- 
port, and that on the Tennessee River at Hale's Bar, the former 
designed for an ultimate capacity of 43,000 and the latter for 
50,000 h.p. in electric generators, while the sources of energy 
left untouched can be easily computed to have a potential y 
of 800,000 to 1,000,000 h.p. 


A Typewriter Telegraph. 


Two practical telegraph men, Mr. G. C. Cummings, telegraph 
circuit manager of the Chicago, Burlington and Quincy Rail- 
road, and Mr. J. A. Kick, recently inspector of telegraphs on 
the same line, have patented an automatic typewriter telegraph 
system. A wire is electrically connected to a single key- 
board typewriter of any standard make sat the transmitting 
end and joined to a similar machine at the receiving end and, 
on the typewriter being operated in the ordinary manner, the 
message is reprcduced in typewritten characters at the other 
end of the line, no knowledge of telegraphy being necessary. 
Alternating currents are used, and by means of various com: 
binations of frequency the selective apparatus picks out the 
character at the receiving end corresponding to that on the ke 
struck by the operator of the typewriter at the sending en 
Sixty combinations can thus be made. "The sending instrument 
is so constructed that it is in electrical step with the receiving 
end. The characters are transmitted by selecting one of the 
60 combinations. By varying the operating voltage, say, from 
75 volts to 290 volts, and by the use of a common relay, the 
electrical impulses select at the receiving end the character 
corresponding to that desired by the sending operator. Tho 
apparatus has been tried on the telegraph circuits of the Chicago, 
Burlington and Quincy Railroad, and it is believed that it will 
work on a line 500 miles long without a relay. Automatic 
repeaters can be used as in ordinary telegraphy. The same 
electrical energy is required as with the polar duplex. The speed 
is the speed of the typist—sixty to seventy words a minute. 


The Human Battery. 


Dr. Andrew McConnell, who is held to be a scientist of some 
repute in New York, has been raising a storm of criticism in 
medical circles by laying down in public lectures the theory 
that the human bcdy is in reality a complicated electrical 
machine of which the brain is the storage battery and the nerves 
the wires along which the electrical currents pass. By means 
of brain-direction he claims that any local trouble in the body 
can be eliminated, the process being that of mentally concen- 
trating thought upon the affected part and thus“ turning 
upon it the remedial influence of the brain-generated electric 
current." In proof of his claim that the bcdy is heavily charged 
with electricity, Dr. McConnell presented a curious instrument 
of his own invention which acts (at least that is what he says) 
with the currents of the electrical fluid of the bcdy. The device 
consists of a thin piece of copper wire about six inches long 
on one erd of which is suspended a steel ball of a quarter of an 
inch d'ameter. When the instrument is he'd in the hand of one 
person with the ball hanging near the surface of the hand of 
another, the electrical currents passing between the hands 
cause the ball to swing in a direction up the arm, later describin 
circles around a centre іп the hand. He asserts that ho can hold 
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it over an egg and determine by its motion whether the egg 
contains a rooster or a hen. By the same instrument the sex 
of an unborn baby may be discovered. By his new science 
life, he remarks, may be extended from ten to twenty years. 
Since he has nothing to sell and is not proposing, therefore, 
to victimize a confiding public ready to believe anything about 
AL the medical fraternity set him down as merely a 
crank. 


Current Items. 


J. Ellwood Baird of Buffalo, has been awarded a contract 
by the Niagara Falls Hydraulic Power and Manufacturing 
Company, for the building of a conduit from the Shoellkopf 
Power Plant on the Shoellkopf Power Canal to the proposed 
new water plant on the Buffalo Road, cast of Echota. 

The New Haven Railroad has placed orders for telephone 
and selector apparatus for equipping the Northampton division 
for telephone train dispatching. This will be the first circuit 
во equipped on the New Haven road and covers a total of 77 
miles with 20 stations. 

The annual report of the Commonwea'th Edison Company 
shows that the business of the company is in a highly prosperous 
condition, the net earnings available for dividends, after paying 
interest on bond: and debentures and setting asid? a d»precia- 
tion reserve, being $2,386,996, or practically 895 on the capital 
stock. The net earnings reported a year ago were $1,857,704. 
The div-d nd; paid daring the year were at the rate of 60%, 
leaving a balance carried to surplus of $586,996. 

Dr. Frederick Ycder, has patented a new type of trolley 
wheel which has a double flange to provide against a tendency 
of the wheel to jump the wire against which it travels. Under 
all ordinary cireumstances, the central groove will remain in 
contact with the wire, but should a jar or other cause occasion 
the wheel to be run in the reverse direction the tendency would 
be to ride up on tapered walls, thus presenting the side or sur- 
faces of greater diameter to the wire and holding it by the flange 
from jumping the cable. 

The Siemens Bros. Dynamo Works, of Lond»n and Stafford, 
have opened & Canadian office in Toronto, in the Birbeck 
Building, in charge of A. S. Herbert. Electrical equipment 
of all descriptions will be imported from the English works 
of Messrs. Siemens Bros. companies, and branch offices will 
be established at Montreal and Winnipeg. 

Two electric inter-urban railway projects are before the 
Massachusetts Commission both proposing to build high-speed 
lines between Boston and important cities lying in the north- 
east of the state. "The projects are those of the Boston and 
Eastern Electric Railroad Company, and the Boston, Lowell 
and Lawrence Electric Railroad Company. 

A contract has been signed between the city of Brooklyn 
and the Tid»water Building Company and Thomas E. Bryson 
for the construction of the fifth section of the Brooklyn Fourth 
Avenue subway. Work will accordingly be begun immediately 
on this section, which covers that part of the subway running 
under Fourth Avenue from Tenth Street to Twenty-seventh 
Street. The price for the railroad proper is $1.945,640, and for 
the pipe galleries $251,076. This is the third of six sections. 


GERMAN NOTES. 
BERLIN. 


The first firm of German merchant shipping owners to equip 
all their vessels with wireless telegraphy is that of Hugo Stinnes, 
of Mühlheim. This new firm is building a fleet of six steamers of 
from 2,000 to 7,000 tons, to commence running in December, 
1909, with cargoes of coal and ore. They will work the Baltic, 
the North Sea, the Mediterranean, and South Africa. It is be- 
lieved that great expense will be saved, as the captains can 
communicate with the firm through the coast wireless stations 
instead of telegraphing. | 


Telephony. 


The first telephonic communication between Germany and 
Italy has just been established. The termini are at Frankfort 
and Milan respectively, and at present there are no intermediate 
stations. The line passes over St. Gothard. Munich and Copen- 
hagen were first connected by telephone on October 20. The 
charge for three minutes conversation is 3 marks, and no one is 
allowed more than 6 minutes if anybody else is waiting. 


New Swiss Electric Tramway. 


A new line is to be made from St. Gallen to Walzenhausen, 
with branches from Kaien to Rehetobel and from Reineck to 
Heiden and Thal is to be made at a cost of 40,000 guineas. The 
gauge is one metre, and the steepest incline is 8 in 100. The total 
length of the new line will be between five and six miles. 


Flash Signals in Navigation. 


Experiments have been’ made in the North Sea to establish 
communication between pilots or land stations and ships at sea 
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by means of flash signals on the Morse code and have been very 
successful. Electric lights have, therefore, been supplied in large 
numbers, and a sort of block system for ships closely following 
each other in dark stormy nights has been established. 


Monte Rosa. 


The highest telephone in the world is now at the summit of 
Monte Rosa, about 15,200 ft. above sea level. It belongs to the 
Regina Margherita Observatory. The other end of the wire is at 
Alagna (about 4,000 ft. above sea level). 


Conductivity of Organic Colloids. 


M. F. Bottazzi has devised an apparatus for measuring this 
conductivity. It consists of a V-shaped tube. In the middle of 
each branch of the tube is a cock having as much way as the 
diameter of the tube. The colloid solution is put into the tube 
up to the level of the cocks, which are at the same level. The 
cocks are then shut and the rest of each branch is filled with 
distilled water. Platinum electrodes are then put into the water, 
one in each branch, carrying a current of from 110 to 120 volts. 
When the circuit is established the cocks ave opened. The 


current must not exceed 10.50 ampere. After the current has 
passed for from 12 to 48 hours the cocks are shut and the fluid 
surrounding the poles is tested. The fluid below the poles can 
also be tested. Presumably, although nothing is said to this 
effect in the version of the Atti de l'Academia de Lincei in the 
Elektrochemische Zeitschrift, the decomposition found to have 
occurred is taken as the measure of the conductivity. We 
presume the time is accurately taken. 


Thermo Electrle Pyrometer. 


M. Pecheux describes the calibration of a copper-nickel 
thermopile by means of a platinum-iridium cell. He finds that 
the pile gives reliable readings on the galvanometer up to tem- 
peratures of 920? C. Between this temperature and zero the 
E.M.F. varies in three steps, viz. :— 

1. From 0 to 235? C., with increasing temperature co-efficient 

of the E.M.F. 

2. From 235 to 390° C., with diminishing temperature co- 

efficient. 

3. From 390 to 920? C., with & renewed increase of the co- 

efficient. | 

The E. M. F. of the cell in relation to the temperature “ is 
expressed by the following equations :— 

Between 0 апа 235° C. Е = 24:38 t + 0 0:0078¢2 
„ 235 „ 390°C. E = 2124 + 43:5 ¢ – 0:035? 
390 „ 920°C. E = 7033-2: 4+ 0:023 
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Current Notes. 


Active preparations are in progress in Dreseen for an Inter- 
national Electricity Exhibition in this city in 1913.— The 
Elektrizitats A. G. vorm Hermann Poge, of Chemnitz, reports a 
profit for the recently expired financial year of 906,243 marks, 
and а 7% dividend will be distributed. The carry over is 17,599 
marks. Business is so good that additions have to be made to 
the factory, and for this and other reasons one million marks is 
to be added to the capital to bear interest from January 1, 1910. 
In view of an unusually heavy account for repairs and the new 
machinery the state of affairs may be described as quite satıs- 
factory.— The Stettiner Elektrizitats Werke А.С. has declared 
a dividend of 7%, the came as last year.—A scheme has been 
undertaken by the Etochwerke A.G. of Tyrol for building a 
power station to obtain 15,000 h.p. from the Schnalserbach. The 
power is to be divided between two turbine driven sets of 
machinery for lighting and power purposes.—The annual report 
of the Berliner Elektricitatswerke is now published. The same 
dividend is to be paid as for last Aa. viz., 11%, in spite of 
political and trade difficulties which have ensued. The eight- 
hour day movement for one thing has lessened the demand for 
electric light in workshops, and trade ha3 been bad generally. 
What has compensated for this sort of thing for the time is the 
increased sale of Osram and like lamps, which are at present in 
great demand, and also the exten:on of electric tramways, 
which, in spite of the competition of the municipal trams, have 
reached a consumption of 580,000 kw. hours. The gross profit 
was 16,711,503 marks, as against 14,662,844 in the year before. 
and the net profit 8,196.506 marks, as against 7,389,026. The 
dividend is divided as follows :—4}°% on 20 million marks of 
preference shares, 11% on 31} millions of ordinary shares, and 
40% on 123 millions of deferred shares. The town of Berlin claims 
2.491.072 marks, as against 2,650,639 in the year before, and 
109.395 marks, as against 128,883 are carried over. The prospects 
for the rest of the present year are perfectly satisfactory. 
Everybody is hard at work, and orders are coming n as fast as 
they can be filled, or even faster.—The Deutsche Gasgluhlicht 
A. G. (Auergesellschaft) has issued its report for 1908-9. The net 
profit is 4,038,199 marks (including a carry over of 510,080), and 
а 50% dividend (35% last year) will be paid on the ordinary 
share capital of 6,600,000 marks. The prospects for 1909-10 are 
supposed to be even better. 
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BUSINESS NOTES AND NEWS. 


LIGHTING AND GENERAL—Home. 


ABERDARE.—Intimation was received at Aberdare that the 
Local Government Board had sanctioned the borrowing of 
£17,000 for laying down an electric generating plant for lighting 
the main streets and for supplying private consumers. It is 
expected that building operations will be commenced in Feb- 
ruary next. 


AMBLE.—The Council decided to recommend an electric 
light scheme and to take a ballot of the ratepayers on the 
question. 


BRIDLINGTON.—Sanction to borrow £5,000 for extension of 
the electricity works was received from the Local Government 
Board ; and the Council decided that in future the works be 
controlled by a separate committee. It was decided to obtain 
tenders for a 300 kw. reciprocating engine and dynamo, and 
alternatively a 300 kw. mixed pressure turbo. 


DoxpzE.— The scheme for stair lighting with electricity, 
automatically controlled from the electric station, submitted 
to Dundee Town Council by Mr. H. Richardson (Electrical 
Engineer), was considered by a sub-committee of the Electricity 
Committee. Explanations were made by Mr. Richardson 
regarding the scheme, and the Committee, approving of it, 
agreed to recommend its adoption to the parent Committee. 
It was stated that the department could introduce the necessary 
wiring, etc., maintain the equipment, turn on and extinguish 
the light, and provide the necessary current for an inclusive 
charge of 8s. per light per annum. It has already been adopted 
in a number of properties near the station. 


East LOTHIAN.— The electrical plant with the winding- 
engine house at the Bankton colliery was considerably damaged 
by an outbreak of fire. 


EDINBURGH.—À scheme in connection with the develop- 
ment of the electric light undertaking of the city was submitted 
at a meeting of the Electric Lighting Committee of Edinburgh 
Town Council yesterday. It was contained in a preliminary 
report by Sir Alexander Kennedy as to the future working of 
Dewar-place and M‘Donald-road stations with special reference 
to the provision of cooling towers. By substituting a couple 
of exhaust turbines at Dewar-place for three of the present 
type, it. was estimated the Department could get an increase 
of 34 million units per annum without any increase of cost, 
so far as the coal and water bill was concerend. This, of course, 
meant the adoption of cooling towers. The former idea was to 
get the water from the canal, but that project was abandoned, 
and it was now necessary to provide these cooling towers if 
there was to be an increased output at Dewar-place station. 
It was pointed out in the report that cooling towers had been 
greatly improved of late, both from the point of view of archi- 
tecture and adaptability. The erection of the new plant at 
Dewar-place, with the towers, would, it was estimated, cost 
£45,000. It was agreed to have the report circulated among the 
members of Council. 


GREYSTONES (Ireland).—The new electric lighting system. 


will be in complete working order by January 1 next. Within 
a fortnight the electric power house, which is being erected 
by Mr. P. J. Kinlen, contractor, will be handed over to Me3srs. 
William Coates & Sons, who have the contract for the installa- 
tion of the electric system. The power house consists of a main 
building, 43 ft. by 22 ft., and an annex, in which will be located 
the generating plant. This comprises two suction gas engines 
of 90 h.p. each. One of these engines is capable of generating 
electric power sufficient to meet the needs of the entire system. 
The second engine will, therefore, serve as an alternative should 
occasion arise. A home industry will be benefited by the use 
of suction gas engines, as Kilkenny anthracite coal is the material 
employed in working these machines. The public lighting part 
of the scheme will be immediately begun. The system has the 
advantage of being wholly an underground installation. The 
Greystones Electric Light and Power Co., Ltd., are the pro- 
moters and owners of the new installation, the resident engineer 
being Mr. R. F. Fry, of Lynnwood, Greystones. The capital of 
the company is £3,500. 


Griuspy.—At a meeting of the Grimsby Corporation Lighting 
Committee, the Borough Electrical Engineer (Mr. W. A. Vignoles) 
reported a breakdown on the No. 9 set, entailing damage esti- 
mated at £200. The failure of a stud through fatigue of metal, 
was the cause to which the accident was attributed, and the 
Committee confirmed the action of the Engineer in immediately 
replacing the damaged parts. An application for current was 
received from certain residents at Scartho. The Engineer said 
the cost of cable-laying would be £450, and the estimated 
revenue £50 per year. The Committee decided to endeavour 
to obtain a guarantee from the proposed consumers, and then 
to decide whether to lay the cable. 


HawrsTEAD.—The Lighting Committee of the Borough Council 
were authorised, with a view to encouraging occupiers of private 
houses to use electricity for heating and power purposes, to enter 
into agreements upon a modified contract system on the basis 
of £8 5s. per kw. per annum (payable in advance) for the 
maximum demand required for lighting the house throughout 
with electric light, together with one penny per unit for all 
current supplied for whatever purpose it may be required. 


PrLvwovTH.—The Corporation Electricity Committee sub- 
mitted an offer from the contractors to cancel the contract for 
maintenance of the battery for the Armada-street station, and 
to enter into a fresh contract for the maintenance of the batteries 
at both stations for a term of 10 years, at the rate of £280 per 
annum, being an annual saving of £39 on the existing arrange- 
ments. The offer was accepted, subject to the Corporation having 
the option of terminating the contract at the end of five years. 
Cable extensions at an estimated cost of £271 for the purpose of 
supplying current to additional consumers were approved. The 
Electrical Engineer submitted the monthly return for October. 
It showed a sale of 238,511 units, and estimated receipts of 
£2,537 Os. 3d., compared with 209,627 units sold, and £2,182 
17s, 8d. received in the corresponding period of last year. The 
increase of £354 2s. 7d. was made up on the following supplies of 
current :—Corporation tramways, £58; private lights, £235 ; 
private motors, £47 ; and miscellaneous, £13. At the end of last 
month the number of consumers was 1,082, as against 966, and 
the lamp connections were 84,119, against 76,063 last year. 


STIRLING.—The Borough Engineer's report for the four weeks 
ending October 23 shows that 36,595 units were generated at 
the Electricity Power Station, as compared with 34,858 for the 
corresponding period of last year. The total number of equiva- 
lent 8 c.p. connections is now 26,919, as compared with 24,929 
at the corresponding date last year. 


St. Pancras.—The London County Council Finance Com- 
mittee decided in favour of an application by the St. Pancras 
Borough Council for sanction to the borrowing and for the 
advance of £5,098 for electric lighting purposes. 


TONBRIDGE.—An inquiry into the Council’s application to 
the Local Government Board for sanction to borrow £8,565 
for the purposes of sewage disposal works, was held by Mr. 
A. A. G. Malet. In reply to the inspector, Mr. Plunkett (Borough 
Electrical Engineer), said he thought that it would pay the 
Council to take up the cable (for pumping by electric power) 
and relay it. Mr. Hoadley, Electrical Engineer to the Corpora- 
tion of Maidstone, gave evidence in support of the proposal, 
mentioning that the Maidstone plant was working exceedingly 
well, and that the scheme was very similar to the one suggested 
for Tonbridge. Electrical energy, in his opinion, was superior 
to suction gas. At Maidstone they charged a penny per unit, 
but there were reasons why they should do so. He had known 
suction gas plants which had been shut down on account of the 
trouble they had given. The charge of a penny per unit did not 
involve any loss—on the contrary it gave a very big profit 
to the electricity undertaking. In reply to Dr. Andrews, Mr. 
Hoadley said a suction gas plant he knew of in Worcester was 
shut down on purely a question of reliability. The plant at 
Maidstone had now been going very satisfactory for five months, 
It was proposed to lay down only one cable at Tonbridge ; 
but personally he would rather see two cables, each carrying 
two-thirds of the maximum load. 


WALSALL.—An application has been made by the Town 
Council for sanction to borrow the sum of £35,000 for purposes 
of the electricity undertaking and for approval of the use of a 
further portion of the site of the Wolverhampton-street Gas- 
works for the purposes of the undertaking. Mr. H. R. Hooper, 
an Inspector of the Local Government Board, is to hold a 
inquiry into the matter. . 


WaTFORD.—The Electrical Engineer’s report suggesting that 
an application should be made for a loan of £7,500 to cover 
the expenses of mains, services, etc.. within the next three years, 
was passed by the Urban Council. 


WOLVERHAMPTON.—Major J. Stewart, R.E. conducted a 
Local Government Board enquiry into an application by the 
Corporation for sanction to borrow £10,000 for the purposes of 
electric lighting. Mr. C. E. Shawfield (Borough Engineer) stated 
that the Corporation's charges for electricity for motive power 
were the lowest in the country, and the cost of production com- 
pared favourably with other towns. The profit per unit was one- 
twelfth of à penny. The Inspector considered this to be a small 
profit, and said it would not admit of a reduction in price with- 
out putting the Corporation on the wrong side of the ledger. 
Mr. Shawfield replied that if the Corporation electrical under- 
taking were run as a company and. assuming that the shares 
were Ordinary shares, they would, after setting aside a sufficient 


sum for depreciation, be able to pay a dividend of 6%, There 
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were very few electrical companies as sound as the Corporation’s 
undertaking. With the present population the Corporation 
ought to secure ten times as many customers as they had at 
present. The Inspector agreed to the application being increased 
from £10,000 to £15,000, which. it was mentioned, would carry 
the committee over a period of two and a half years. 


LIGHTING AND GENERAL—OvVverseas. 


CANADA. In a message to the Times an Ottawa correspondent, 
telegraphing on the 28th ult., states that an accident in the power 
house of the Winnipeg Electric Co. has deprived that city of 
practically all motive power, and will necessitate the shutting 
down of all mills, factories, and elevators except those worked by 
steam. 


CarcuTTA.— The number of units delivered by the Calcutta 
Electric Supply Corporation, Ltd., to consumers during the four 
weeks ended October 29, 1909, were 686,302, compared with 
530, 50 units in ¢he corresponding period of last year. 

ONTARIO.—Mr. Edward B. Merrill, consulting engineer, of 
Toronto, reported to the Galt Council, fixing the value of the 
electric lighting plant which the Galt Gas Co. has offered to sell 
to the Corporation as a distributing plant in connection with the 
hydro-electric power scheme. Mr. Merrill finds that the value 
of the plant proper is $63,000, according to the original cost, 
with deductions for depreciation, $44,000, and, so far as it 
would be directly available for hydro-electric power purposes, 
$35,000. The report was referred to the Light Committee. 

SPITZBERGEN.— The Trondhjem-American Spitzbergen Co. 
propose to erect in Spitzbergen electrical power works both 
for lighting and also for cutting coal. | 

SypNEY.—The City Council resolved to cable to Messrs. 
Preece & Cardew, the Council's consulting engineers, London, 
asking what they would consider the most satisfactory kind of 
metallic filament lamp, taking into account the Council's pres- 
sure, and the price per hundred at which they could be delivered 
in Sydney, and then to invite tenders locally. Mr. Forbes Mackay 
said that it would be advisable to hold a considerable stock of 
these lamps, for.renewing lamps used in street lighting, for re- 
placing carbon filament lamps in premises belonging to the 
council, and for use in connection with the scheme for external 
lighting of premises by contract. It would be more economical, 
he said, to have them bought in England than to buy them 
through Sydney agents. The progress in the development of 
these lamps had been so rapid in the last 12 months that his 
knowledge of them was not up to date. He recommended that 
3.400 lamps be ordered, at an estimated cost of £1,100. 

TorontTo.—The legal firm of Messrs. Blake, Lash & Cassels, 
Toronto. have, says the Standard of Empire, secured letters 
of incorporation for the Electric Steel Co. of Canada (Ltd.), 
an enterprise promoted by Pittsburg steel men, who propose 
to establish an electric smelting plant at Welland, in the Niagara 
Peninsula. Work on the initial building, the hillet mill, will 
begin in ten days. One thousand horse-power for the operation 
of the mill have been contracted for with the Falls Power Co. 
The daily output will be 1,000 tons, which will require 2.000 
tons of ore daily. 

TuRKEY.—A Constantinople correspondent reports that, sub- 
ject to the approval of the Ministry of Finance, the commission 
appointed to examine proposals for the construction and work- 
ing of a telephone system in Constantinople has awarded the 
concession to Mr. Laws Webb, representing a combination com- 
posed of the National Telephone Co., the Western Electric Co. 
of Chicago, the British Insulated and Helsby Cables (Ltd.), and 
the French Thomson-Houston Co. 

VicTORIA.— The Electrical Association of Victoria met at the 
Prahran destructor, and prior to holding the usual mecting, 
were conducted over the works by the manager, Mr. Calder, 
C.E., who also explained to members the various processes 
through which the rubbish passes from the time it is shovelled 
into a furnace, until after having been practically filtered through 
a series of flues, the noxious gases are all destroyed, and the 
rubbish is extracted in the form of “clinker.” for which, Mr. 
Calder stated. there was a great demand ; in fact, it was now 
greater than they could supply. Last year £160 worth was sold, 
the price obtained being 4s. per yard. From every ton of refuse 
burned at the destructor, 40 Board of Trade units are gene- 
rated, and as from 24 to 26 tons of refuse per day are treated, 
about 6,000 units per week are obtained. These figures are 
almost up to the British standard. and are, therefore, regarded 
as very satisfactory. Тһе rubbish burned at the Prahran 
destructor contains about 40°, moisture, which is much more 
than English rubbish contains, perhaps owing to greater use of 
vegetables in. Australia. A test consignment of 10 tons of the 
tin obtained at the destructor is now being sent to the London 
Electron Co., London, which is advancing 40s. per ton. The 
cost of consignment is about £1 per ton. The recommendation 
recently made to the Warrnambool Town Council to expend 
about £5,000 in enlarging the existing gas and coke works, has 
not met with universal favour amongst the business people, 
and the directors of the local woollen mill company have decided 
to advise the council that the money would be far better applied 
in purchasing an electric lighting plant. 
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worked by horse traction. 


TRACTION—Home. 


Lonpon.—The total traffic receipts from April 1 to November 
20, 1909, on the County Council tramways, were £1,152,090 
from lines worked by electric traction, and £90,779 from lines 
The receipts for the corresponding 
period in 1908 under the same heads were £997,253 and £190,851 
respectively. 

LoNDON.— The London County Council tramways in High- 
street, Camden Town, Chalk Farm-road, Ferdinand-street, and 
Malden-crescent ; and in Kentish Town-road, Fortess-road, and 
Junction- road; the additional curves at St. George's Church, 
Borough; and the tramways from Nile-street, Woolwich, to 
Beresford-square, the electrification of which has been com- 
pleted, were inspected on behalf of the Board of Trade. 


TRACTION—Overseas. 


AUSTRALIA.—The first set of rails in connection with the 
Prahran- Malvern (Victoria) electric railway have been laid. 

SPAIN.—À concession has been granted to the Compañía 
General de Tranvias Electricos de Valencia for the construction 
and working of an electric tramway in that town from Mayor 
del Grao-street to the end of the West Quay. 


COMPANIES’ MEETINGS AND REPORTS. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The Smithfield Markets Electrical Supply Co. announces that 
the directors have been successful in obtaining an extension of 
the contract with the City Corporation until December 25, 1972, 
a period co-terminous with the date of expiration of the lease of 
the company's premises in Charterhouse-street, subject to 
certain conditions as to purchase of the undertaking in 1932 or 
1952. The matter will be further dealt with in the report for the 
current year. | ME 


— 


PUEBLA TRAMWAY LIGHT AND POWER. 


The Puebla Tramway Light and Power Co. notifies that it 
is advised by cable from Mexico City that a formal petition 
has been presented on its behalf to the Government for leave 
to extend its electric transmission lines for Jight and power 
into Mexico City and the Federal district. This step has been 
rendered necessary by the approaching development of the 
Tuxpango Fall (the property of the company), which, whilst 
supplying the power required by the growing needs of Puebla 
City, will, at the same time, leave available some 25,000 h.p. 
for Mexico City and the surrounding district. The Puebla Co. 
is contemplating creating specially secured Debentures to pro- 
vide the necessary funds. | 


ADELAIDE ELECTRIC SUPPLY CO., LTD. 


The report of the directors, to be presented at the fifth annual 
general meeting of the Adelaide Electric Supply Co., Ltd., to 
be held at Finsbury-pavement House, London, E.C., on the 6th 
inst., states that, with the sanction of the preference and ordi- 
nary shareholders, the unissued balance of 3,000 preference 
shares were issued during the year at a premium, the bulk of the 
Shares having again been allotted to local applicants in Adelaide. 
The premiums received on the issue, amounting, less brokerage, 
etc., to £993 6s. 9d., have been applied in reduction of Suspense 
Account. The Profit and Loss Account shows a credit balance 
for the year (ended August 31 last) of £24,260 3s. 8d. After 
payment of the dividend on the Preference shares for the half. 
year ended February 28, 1909, there remains, including the 
amount carried forward from the previous year. an available 
balance of £20,830 17s. 3d., which the directors recommend 
should be applied as follows: To dividend on 30,000 6%, Pre- 
ference shares for the half-year ended August 31, 1909, paid on 
September 1, 1909, £4,500; dividend at the rate of 69, per 
annum on 26,065 Ordinary shares for the year ended August 31. 
1909, £7,814 19s. 9d. ; to extinguish Suspense Account. £1,506 
13s. 3d. ; transferred to Depreciation Account, £1,000 ; trans- 
ferred to Dividend Equalisation Account, £5,000 ; and balance 
carried forward, £1.009 4s. 3d. During the year. a further sum 
of £40,156 was expended on Capital Account in the provision of 
additional land, buildings, plant and mains. The Company's 
mains have now been carried into the majority of the extensive 
residential and manufacturing districts surrounding the City of 
Adelaide. The directors are glad to say that this policy of 
energetic development of areas promising a reasonable demand 
for electric light and power is being fully justified by results. 
The temporary supply of power to the Adelaide Municipal Tram- 
ways Trust was commenced in March last, and is being main- 
tained satisfactorily. The directors recommend that a portion 
of the profits during the continuance of this supply be trans- 
ferred to a Dividend Equalisation Account, 
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COMPANIES REGISTERED. 


Юе Martis ELECTRIC STORAGE SYNDICATE, LTD. Registered 
November 11. Capital £25,000, in £1 shares. Objects: To 
acquire patents relating to, and turn to account, any invention 
capable of being used in the manufacture of electrical accumu- 
lators ; to adopt an agreement with H. de Martis, and to carry 
on the business of manufacturers of and dealers in motor-cars, 
electric vehicles, airships and aeroplanes of all kinds, ete. Pri- 
vate company. Registered office, 61, Gracechurch-street, Е.С. 


DERWENT VALLEY ELECTRIC Power Co., LTD. Registered 
November 20, by Minet, Pering, Smith & Co., 7, St. Helen's- 
place. E. C. Capital, £2,000, in £1 shares. Objects: To carry 
on the business of an electric power supply company in all its 
branches. Registered without articles of association. The first 
directors are: N. P. W. Brady and A. S. Chet wood. 


CONTRACTS OPEN. 
HOME. 


Luwynypia.—Cambrian Collieries, Ltd., Glamorgan Coal 
Co., Ltd., and Naval Colliery Co., Ltd., — Half-yearly tenders 
for electrical accessories and fittings, and other stores. December 
10. 


OVERSEAS. 


| AusTRALIA.— Deputy Postmaster-General, Melbourne.—Sup- 
ply and delivery of à branching multiple magneto switchboard 
at the Post Office, Canterbury, Victoria. March 16, 1910. 


BErLaruM.—At the Town Hall of Waremme. For a concession 
to light the town with electricity. January 30, 1910. 


HoBanT (Tasmania).—Postmaster-General.—Telegraph and 
telephone material, etc. Part. as above. December 20. 


LiEGE.— Electric lighting at Jupille. December 31. 


Lucknow.—Municipal Board.—Tenders invited for a con- 
cession for the supply of electric energy. coal or oil gas, for 
house and street lighting, and other domestic or manufacturing 
purposes. December 31. 


MELBOURNE.—Postmaster-General.—To supply coin attach- 
ments (for coins of different values) for telephones. Spec. No. 
184. 370 50 c.p. metallic filament lamps, with bayonet cap 
fittings, for 110 volts A.C. ; 630 25 c.p. ditto; 160 16 c.p. 
Linolite carbon filament lamps, 110 volts A.C. ; 1,000 16 c.p. 
T.H. screw socket carbon filament lamps, 110 volts A.C. ; and 
100 32 c.p. metallic filament lamps, with bayonet cap fittings, 
200 volts A.C. December 7. 


. MELBOURNE.—Railway Commissioners.—One 
turbo-alternator, etc. December 17. 


SAMARKAND.—Municipality.—Electric tramways, March 14. 
1910. 


SPAIN.—Llanes Municipal Authorities.—Supply of electric 
light. Concession for ten years. Local representation necessary. 
December 9. 


SPAIN.—Tabernas Municipality, Almeria.—Supply of electric 
light for public purposes to that town. The concession will be 
for a term of 10 years. December 10. Registro de la Direccion 
General de Correos y Telegraphos, Madrid.—For the working of 
the urban telephonic system of Gijon. The concession is to be 
for a term of 15 years. A deposit of 3,000 pesetas (about £110) 
will be required with each tender, to be increased to 9,000 pesetas 
(about £330) by the successful tenderer. December 15. Muni- 
cipality, Ginzo de Limia.—Installation and working of a public 
electric lighting system for the town. The concession is for 25 
years. December 15. 


SyDNEY.—Postmaster-General.—Switchboard apparatus for 
subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S.W. January 10, 1910. 


TuRKEY.—Broussa Municipality.—For a concession for the 
installation of electric light and power, and for the construction 
of an electric tramway. December 13. 


single-phase 


SOME CONTRACTS. 


In view of the controversy that has been raging in Sydney 
as to the type of turbines to instal for the extensions, it is of 
interest to note that the final selection has fallen on Willans & 
Robinson turbines and on Dick Kerr alternators. Two units of 
4,000 kw., each running at 750 r.p.m., are to be installed. The 

rices originally submitted, but which included a 400 kw. unit 
in addition to the two 4,000 kw. units, were as follows: 
Willans & Robinson turbines, and Dick Kerr alternators 
(accepted), £44,547; British Thomson-Houston turbines, 
£32,354; British Westinghouse turbines, £34,007; Oerlikon 
turbines, £35,887; Willans & Robinson turbines, £40,690 ; 
Escher Wyss turbines, £42,175. 
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TENDERS ACCEPTED. 


Самара. —Сопігасіз for general work and the equipment of 
a new power plant at Bracebridge, Ontario, were awarded as 
follows: Construction of general works of the hydro-electric 
development of Wilson's Falls, Muskoka River, Canadian Con- 
tracts, Ltd., Toronto, $19,341; hydraulic machinery, Messrs. 
John Kennedy & Sons, $8,100; electrical machinery, Canadian 
General Electric Co., $6,724. | 


Hrvwoop.—The contract for electric lighting of the post 
office was obtained by the Rochdale Electric Co. 


HvLL.—The tender of Messrs. A. Bannister & Co. for the 
supply of coal was accepted by the Corporation Electric Lighting 
Committee, the price being 8s. 3d. per ton. This, it was pointed 
out, was an increase on last year's figure, which was 8s. 1d. per 
ton. Mr. Lofthouse said it that meant a difference of something 
like £300 a year. 


Lonpon.—The following orders have been issued by the 
Metropolitan Asylums Board: Messra. Evershed and Vignoles, 
electric testing set for head office, £30 12s.; Messrs. W. J. 
Fryer & Co., alterations to electric lights, south-eastern 
ambulance station, £22 15s.; United Electric Car Co., fittings 
and appliances for ambulance, tramcars, etc., £42 16s. 


Lonpon.—The Fire Brigade Committee of the London County 
Council selected the tenders of Messrs. G. E. Taylor & Co. 
(£208 15s.) and Messrs. John Barker & Co., Ltd. (£139 13s.) 
to execute the wiring and supply the fittings for electric lighting 
installations at the Waterloo-road and Camberwell New-road 
fire-stations respectively. 


Otrawa.—The contract for the ten circuit repeater switch- 
board and storage battery was awarded to the Northern Electric 
and Manufacturing Co. of Montreal, for $8,497. 


WatTFoRD.—The Urban Council selected the tender of Messrs. 
Siemens Bros., Ltd., for the supply of meters for the year. 
Their quotation was the lowest submitted. | | 


CATALOGUES AND LISTS. 


The new season's catalogue of the British Prometheus Co., 
Ltd., dealing with convectors and radiators, is very attractively 
prepared and well merits perusal. Special attention may be 
drawn to the new Adams' designs in convectors and the com- 
pany's Bead Screen Radiators. The screens have been intro- 
duced to increase the convecting properties of radiators on which 
they are fixed, and thereby make them more effective for room 
heating. In practise the firm employ two forms of curtains, 
the single screen and the double screen. "These screens introduce 
& welcome touch of colour that may be easily arranged to har- 
monise with the general colour scheme of any apartment. 


The British Westinghouse Electric and Manufacturing Co., 
Ltd., have just completed a line of control apparatus for Squirrel- 
cage Induction Motors. Illustrated leaflets covering the whole 
line have been published by the company. Auto-starters, often 
called starting compensators, are for starting against full load 
and above, whereas the other types are mostly for light loads. 
The actual conditions are specified in each leaflet. The great 
point in the construction is that the apparatus is fire-proof, 
and an important feature is the metal and mica constructions. 
All switch-blades and contacts are clamped on to mica-insulated 
steel shafts. The leaflets describe the apparatus in detail. 


Mr. Geo. Ellison, Birmingham, has issued an illustrated list 
of iron clad switches and fuses. The “ Mill" type switches in 
watertight cast-iron cases are high grade in every respect. They 
have a very quick and long break, and are especially suitable for 
mills, factories, and dusty and damp situations where rough 
handling is usual. The “ Mill” type combined switches and 
fuses, consisting of a switch with long and very quick break 
(capable of opening the circuit under full load), with jaw contact 
and tubular fuses, have many advantages over the arrangements 
where the fuse tubes serve also as switch blades. 


. We have received from the Simplex Conduits, Ltd., a full 
bound copy of the eleventh annual edition of their catalogue. 
The volume consists of nearly 400 pages, 1,500 illustrations, 
and close on 15,000 prices. 


The Sun Electrical Co., Ltd., have in the press a new cata- 
logue illustrating a large number of new and artistic patterns 
of their radiators, together with other heating and cooking 
devices. 


We have received from Messrs. Spagnoletti, Ltd., London, а 
nicely illustrated pamphlet entitled Therol Topics, together 
with a charmingly designed calendar for 1910, showing the 
merits of the Therol " electric water heater, which was recently 
described in our columns. | 


Of handy size, convenient for the pocket, a new list dealing 
with motors, dynamos, arc lamps, switchgear, meters, and other 
electrical apparatus, is being issued by the Union Electric 
Co., Ltd. The pages number 64 and are profusely illustrated, 
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PERSONAL. 


Mr. Allan Smith, who has been engaged with the Urban 
Electrie Supply Co. at Stamford for some time, was presented 
with a clock in leather case by Mr. J. Surtees on behalf of the 
Stamford staff, upon leaving to take an appointment at New- 
castle-on-Tyne. 

Mr. H. L. Randolph, Local Manager of the Silvertown Co., 
has returned to the River Plate after a holiday in England. 

Mr. James Beaton, of the Methil Dock electric light depart- 
ment, Fife, has accepted an appointment on the North Nigerian 
Railway. 

. Mr. W. Yorath Lewis is opening offices at 49, Queen Victoria- 
street, London, E.C., and at New York as an advisory engineer. 

Mr. E. J. Tett has been appointed manager of the new power 
plant at Lacombe, Alta, Canada. | | | 

His many friends in England and Australia will hear with 
regret that Mr. Ernest Kilburn Scott, consulting electrical 
engineer and lecturer at the Northampton Institute,of Vale House. 
Burnt Ash-lane, Bromley, one of our valued contributors, met 
with a somewhat serious accident in London on Monday evening. 
Crossing the road in the Strand, Mr. Scott was knocked down 
bv a passing taxicab. He was taken to King’s College Hospital, 
where he was detained suffering from a dislocated shoulder and 
general shock. | 

We are advised that Mr. Frank Sydney Paterson has resigned 
his position upon the board of the firm of Messrs. Johnson & 
Phillips, Ltd., cable makers and engineers, Charlton, S.O., Kent. 


OBITUARY. 

Mr. Oswald Haes, the well-known electrical engineer, of the 
firm of Haes & Eggers, Svdney, died suddenly while on a busi- 
ness visit to Melbourne. Mr. Haes arrived in Australia in 1891, 
to act as representative of the Brush Electrical Engineering Co. 
and held this position until some two years ago. Mr. Haes was 
a member of the Institute of Electrical Engineers, London, 
and a founder of the Electrical Association of N.S.W. 


— — ——————— — — 


DIARY. 


FRIDAY, DECEMBER 3. 

THE INsTITUTION OF MECHANICAL ENGINEERS (London).— 
At 8 p.m., discussion will be resumed on Mr. Herbert A. 
Humphrey's paper on An Internal-Combustion Pump, and 
Other Applications of a new Principle." 

INSTITUTION OF CIVIL ENGINEERS (Students! Section).— 
At 8 p.m., at Great George-street, Westminster, London, “ The 
Design of Generating Stations," by Geo. Ingram, Stud. Inst. C. E. 
Col. R. E. B. Crompton, C.B., R.E., M.Inst.C.E., will preside. 

FARADAY HOUSE OLD STUDENTS’ ASSOCIATION. At 8 p.m., 
at Faraday House, Southampton-row, London, W.C., Smoking 
Concert and At Home." Dr. Alexander Russell, M.A., D.Sc., 
M.LE.E., the new Principal of Faraday House, will take the 
chair at the concert. 

SATURDAY, DECEMBER 4. 

Finsspury TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION. 
—At the Criterion Restaurant, Piccadilly-circus, London, annual 
dinner, Mr. H. D. Richmond in the chair. 

TUESDAY, DECEMBER 7. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Students’ 
Section).—At 7.30 p.m., at the Municipal School of Technology. 
The Electrical Equipment of Cranes," by A. L. Hawes. Mr. 
J. S. Peck, M.Sc., M. I. E. E., will preside. 

Rovar Institution.—At 5 p.m., at Albemarle-strect, Picca- 
dilly, London, W., general meeting. 
| | THURSDAY, DECEMBER 9. 

THE INSTITUTION OF ELECTRICAL ENGINEERS (Dublin Section). 
—“ The Tierney-Malone Electric Point Shifting Device, as used 
on the Dublin and other tramway lines,” by Mr. J. P. Tierney. 

SaTURDAY, DECEMBER 11. 

ELECTRICAL FOOTBALL LEAGUE.—At Brook Green Works, 
Hammersmith, by permission of the directors of Robertson 
Electric Lamps, Ltd., second annual concert and distribution 
of trophies, etc. 

TUESDAY, DECEMBER 14. 

NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION. —At 
2.30, at Balfour House, Finsbury-pavement, London, E.C. ; 
meeting of the Committee. 

INSTITUTION OF ELECTRICAL ENGINEERS Manchester Sec- 
tion.—At the University of Manchester, Notes on Methods and 
Practice in the German Electrical Industry,” by L. J. Lepine 
and A. R. Stelling, students. 


AERO EXHIBITION IN LONDON. 


A second Aero and Motor Boat Exhibition will be held at 
Olympia, Kensington, in March next. This will also be organised 
by the Society of Motor Manufacturers and Traders. The 
exhibition will be an international one, and, as such, all inven- 
чы not fully patented will be protected by a Board of Trade 

icence. 
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BELFAST TRAMWAY SCHEME. 
ESTIMATED OUTLAY OF NEARLY 4450,000. 


À comprehensive scheme of tramway extension and con- 
struction, involving an outlay of nearly £450,000, has been sub- 
mitted before the Belfast Corporation Tramways and Electricity 
Committee by Mr. Andrew Nance (General Manager of the 
Tramways). He set out in detail the following lines which, in 
his opinion, are entitled to the careful attention of the Corpora- 
tion : — 

Donegall-road, from Shaftesbury-square to the Falls-road 
line—13 miles. Total estimated cost is—Construction, £22,000 ; 
equipment, £8,900 ; machinery, £2,270 ; total, £33,170. 

Shaftesbury-square to Ormeau-road, vid Botanic-avenue, Uni- 
versity-avenue to Ormeau-road line—} mile. Estimated cost— 
Construction, £12,000 ; equipment, £4,875 ; machinery, £1,240 ; 
total, £18,115. If this extension is made, Mr. Nance recom- 
mends doing away with the Ormeau-avenue line. 

Stranmillis-road, continuation of line to a point opposite the 
first lock— 3 mile. Estimated cost—Construction, £6,000 ; 
equipment, £2,450; machinery, £620; total, £9,070. 

Ligoniel—Continuation of line to Mill-avenue—2 mile. Esti- 
mated cost Construction, £6,000 ; equipment, £2,450 ; machin- 
ery, £620 ; altering road level, £450 ; total, £9,520. 

M'Art's Fort New roadway and tramway, ascending the 
mountain side. Length, 34 miles. Estimated cost —Construction, 
£56,400 ; equipment, £20,000 ; machinery, £5,150 ; road making, 

29.700; total, £111,550. 

Castlereagh-road. From Mountpottinger-corner to city bound- 
ary—1 7-16 mile. Estimated cost—Construction, £23,000 ; 
equipment, £9,300 ; machinery, £2,389 ; total, £34,680. 

Bloomfield. From Woodstock-road along Beersbridge-road, 
Bloomfield-road, terminating at the junction with North- road 
1 1-16 mile. Estimated cost—Construction, £17,000 ; equip- 
ment, £6,900 ; machinery, £1,760; total, £25,660. 

Old Lodge-road and Oldpark-road, from Peter's-hill to Crumlin- 
road, thence along Oldpark-road to Cliftonville line. Estimated 
cost Construction, £25,000 ; equipment, £10,150; machinery, 
£2,250 ; total, £37,700. 

Holywood. With reference to this line, Mr. Nance suggests 
that the Corporation should be the sole authority, and that 
Parliament should be asked to authorise the purchase outright 
by the Corporation of all the powers granted to the promoters of 
the Holywood Tramways Bill ; that the price to be paid to the 
promoters for the whole of their interest should be the exact 
amount paid out by each of them, with 5% per annum interest 
added thereto ; that the tramway should then be at once con- 
structed by the Corporation and worked in connection with the 
rest of the Belfast system. Estimated cost—Payment to pro- 
moters, £5,000: construction, £52,000; equipment, £22,750 ; 
machinery, £5,750 ; total, £86,000. 

Glengormley. Mr. Nance suggests either (a) the absolute pur- 
chase of the Cavehill Co., or (b) its being handed over to the 
city for a long term—say, fifty years—at a fixed annual rent. 
He recommends the Council to seek compulsory powers in the 
Bill, which will have to be promoted to authorise the other 
extensions as proposed to purchase the Cavehill and Whitewell 
undertaking out and out at a price to be fixed by an arbitrator 
to be appointed by the Board of Trade. | 

The report will be considered by the Council. 


PUBLICATIONS. 


“ Electricity in the Service of Man: A Popular and Prac- 
tical Treatise on the Application of Electricity to 
Modern Life.” Ву R. Mullineux Walmsley, D. Sc., 
F.R.S.E. London: Cassell & Co Part I. Price 
sixpence. | | 

Messrs. Cassell have done well to re-issue this useful 
book in an enlarged and thoroughly revised form. Each 
chapter has undergone careful overhauling so as to bring 

the information up to date. Part I., before us, gives a 

brief introduction, in which the early history of the subject 

is treated succinctly but with sufficient comprehensiveness. 

This is followed by a chapter on the principles of magnetism, 

and one on electrostatics. The part is admirably illustrated. 

It may be mentioned that upwards of 1,600 illustrations, 

many of them quite new, will be comprised in 27 monthly 

parts, which will constitute the two volumes. Dr. Walmsley 
is so well known as a successful teacher, that this revival 
of a book so thoroughly appreciated is likely to meet with 

a big success. 


CHANGE OF PROPRIETORSHIP. 


We understand that the business of the Bell Telephone 
& Electric Co., Westminster, has been acquired by Messrs. 
Frederick Hodgson & Co., of 24, Queen Victoria-street, 
E.C., and will in future be carried on under that name. 
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SOUTH LONDON ELEVATED ELECTRIC. 


The Brighton Railway Co.'s South London “ elevated electric“ 
line was inaugurated on Wednesday, the lst inst. The line 
extends from Victoria to Lordon Bridze, vid Battersea Park, 
Wandsworth-road, Clapham-road, East Brixton, Denmark Hill, 
Peckham Rye, Queen's-road, O'd Kent-road, and South 
Bermond ey, and is just under nine miles in length. Inside 
Victoria station seven lines are equipped with overhead con- 
struction, giving access to five platforms, andin London Bridge 
station five platforms are similarly fitted. The time taken by 
the steam trains from Victoria to London Bridge is 36 min. ; 
the electric trains reduce this to 24 min. 

The acceleration of the new electric trains on the South 
London line is superior to anything that can be realised in 
practice with steam. Thus the maximum speed of 30 to 35 
miles an hour is reachcd respectively in some 30 to 35 sec., 
whereas with steam, in order to reach the same speed, at least 
three times this amount of time is required. The average dis- 
tance on the South London line between stations is, in round 
figures, 4,600 ft. The line has a great many curves and gradients 
and, notwithstanding this, the small average distance between 
stations, and the average speed of electric trains, not including 
stops, is just over 25 miles an hour, whilst if stops are included 
the average speed is 22 miles an hour. It will be seen what an 
improvement electric service renders possible when it is under- 
Stocd that the average specd of the existing steam trains, 
including stops, is now only about 14 miles an hour. 

The overhead conductors convey the current to the trains 
at a pressure of 6,600 volts, the construction of the overhead 
line, however, is of such a nature, and the precautions taken 
are 80 devised, that it is impossible for any person, in any way, 
to come in contact with the current at this pressure. The elec- 
trical equipment of the car is so arranged, that the mere fact 
of wishing to inspect any of the high tension apparatus causes 
the whole of this to be connected to earth, and thus made safe 
before it becomes accessible. 

The high tension current is only to be got at in the high tension 
chamber, which is of stecl, in the motor-man's compartments. 

The currents, such as lighting and control, are procured 
through a small transformer which is located in the high tension 
compartment at a pressure of only 300 volts. Experience has 
shown that the risks of fire due to short circuits are much smaller 
in the case of a system of high tension alternating currents 
than where continuous currents are in use. The reason for this 
is that it is the amount of current uscd and not the energy 
which creates fire risks ; thus, in consequence of the very high 
pressure used, the current required by one of the South London 
electric trains, to start it, is only in the neighbourhood, of 160 
amps., while in the case of a continuous current train, as gener- 
ally used in this country, this current would be in the neighbour- 
hood of 2,000 amps. The circuit breakers in the sub-stations 
and switch cabins, through which current passes which feed; 
the trains, are necessarily set to supply current for several 
trains—say from four to five trains ; under these circumstances 
short circuit, in the case of continuous current, might cause 
a current of anything up to 10,000 amps. to flow, without inter- 
rupting the feeding circuit or circuit breakers operating and 
cutting off the current. 

In the case of the alternating current system as installed 
on the Brighton line, when the current reaches 800 amps. the 
circuit breakers would certainly work and cut off the current. 
Under the normal construction of electric rolling stock, such 
currents would not be sufficient to cause serious fire; whereas, 
in the case of continuous current, 10,000 amps. might be sufficient 
to cause a very serious conflagration. 

Special care has been taken in the feeding arrangement by 
the use of boosting transformers to so arrange matters as to 
provide that the current will practically entirely return through 
special feeders supplied for this purpose, and not to return 
to the rails and earth, thus avoiding any possible trouble due 
to electrolysis, or cause any disturbances in existing telephone, 
telegraph and signal circuits. Experiments (made up-to-date 
clearly demonstrate that the success of this experiment has 
been realised. | 

The erection of the overhead work has been carried out under 
exceptionally difficult circumstances, and the design of the con- 
stuction was equally difficult, as supports for the constructions 
had to be erected in such positions as not to interfere with any 
of the existing tracks, or to inconvenience the service. 

The number of tracks to be equipped in both termini are 
considerable, and, notwithstanding all these difficulties, the 
whole of the overhead construction was designed and erected 
without in any way interfering with the existing heavy steam 
traffic. The construction has been consid2red by all engineers 
who have seen it, to be the most up-to-dite ever adopted. 

The repair shops are situated at Peckham Rye, and every 
tool is found there which may be necessary to maintain the 
electrical equipment, and to secure proper maintenance of the 
rolling stock. 

Electric capstans and travelling cranes operated by single 
phase motors are installed, and one of them is fitted with a 
specially arranged device, by which a motor coach can be 
lifted off the truck and another complete motor truck sub- 
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stituted for it, the time for doing this, from the beginning of 
the operation until the train is ready to go out, not exceeding 
40 min. 

Telephonic communication exists between this repair shop 
and all the electrical cabins which have been installed along 
the South London line, as well as with all the signal cabins, 
and by this means it is anticipated that in the case of any 
failure of any portion of the system, it will be possible to rapidly 
communicate with the electrical department at Peckham Rye, 
and take the necessary steps to immediately put right any defect 
which may have been found, with a minimum delay to the 
traffic. 

The use of the single-phase alternating system enables con- 
siderable extensions to be carried out without the necessity 
of building sub-stations and cutting down an extensive feeding 
system, and there wou'd be no difficulty, if it were found advis- 
able, to extend it to Brighton or even further. 

The current for opérating the present service is purchased 
in bulk from the London Electric Supply Corporation, and is 
delivered to the Brighton Co. at Queen s-road by a duplicate 
system of mains, at which place it is measured and paid for. 
The London Electric Supply Corporation have supplied four 
large generating units at thcir power station at Deptford, one 
of which is capable of delivering the total requirements to the 
railway, and it will thus be seen that ample reserve has been 
provided for the railway's requirements. 

The Board of Trade, after making a careful inspection, passed 
the line for public service. This is the first time such à system 
has been submitted to the Board of Trad» for their approval, 
and reflects credit on all concerned in the electrification. The 
take-over tests on all the trains have given very satisfactory 
results and in every single case the tests have shown results 
which have been superior to the guarantees, already a stringent 
kind, in the contract. Thus, the energy consumption per ton 
mile was some 150% better than the guarantees, and the same 
applies to the acceleration of the train. Test runs took place 
between Battersea Park and Peckham Rye, the average dis- 
tance between stations on this portion of the line being 4,000 ft., 
with an average speed of just under 22 miles an hour including 
stops, and 25 miles an hour excluding stops; the average 
consumption ‘df electrical energy per ton mile, taken for a very 
large number of runs, was under 72 w.h. per ton mile. 

Experiments have shown that the acceleration obtainable 
with the single-phase system adopted by the Brighton Railway 
is quite as good as anything that can be realised with continuous 
current ; thus, on the level, & three car train with its normal . 
equipment can easily attain a speed of 25 miles an hour in 20 
sec., an acceleration which is quite as gocd as anything that 
can normally be done by continuous current. The characteristic 
of single-phase motor furthermore allows this higher rate of 
acceleration to be obtained in such a way that it is lowest at 
starting and rises as the speed of the train increases. The rolling 
stock adopted is of the side door type which will enable pas- 
sengers to have the privacy which at present existe, and which 
will also enable carriages to be quickly emptied and filled. 

The illumination of the coach is particularly effective and 
consists of four 10 c.p. lamps in groups of two for each compart- 
ment. each group being contained in a holophane globe; this 
globe, in consequence of special prisms ground on it, causes 
the light to be evenly distributed throughout the compartment 
and realises a brilliant form of lighting without producing a 
blinding effect on the occupants of the carriage. It is believed 
that it is the first time this form of light has been adopted 
by a railway. | 

Special care has been devoted to testing all materials used in 
connection with the overhead line ; each individual insulator 
has been tested electrically at ten times its working pressure 
and also submitted to mechanical tests of considerably more 
than ten times the stress to which they will ever be subjected 
to in practice. All the trains are handsomely upholstered, 
and at night are brilliantly lighted. 


ELECTRICAL DRIVING OF TEXTILE FACTORIES. 
We have received the following letter, signed by Messrs 

H. Ellis, H. A. Jones, R. Pohl, T. Roles, C. W. Salt, W. B. 

Woodhouse, from Bradford :— 

* As members of the Special Committee of the Bradford 
Engineering Society, appointed to consider the Electrical 
Driving of Textile Factories, we desire to protest against 
the recently published document described as a Report of 
the Committee. Several portions of this document have 
been published without our knowledge or approval, and 
without an opportunity being given to the committee as a 
whole to discuss it. It does not represent the views of the 
Committee, and is in many respects misleading. The 
impression that this document gives, viz., of being the 
outcome of careful enquiries and exhaustive tests, 1s 
erroneous—it represents the results of preliminary dis- 
cussion among the members of the Committee, and of two 
tests which were by no means exhaustive. We thercfore 
desire to dis-associate ourselves from it.“ 


695.—1909. M. GREEN, Coventry. 
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PATENTS. 
The Control of Electrically Operated Clutches. 


This invention is par- 
ticularly useful in connection with clutches through which 
power to or from an electric motor or generator is trans- 
mitted. It is also particularly adapted for use on electric 
propelled vehicles which may be those of the mixed or 
auto-mixed type. Fig. 1 represents an elevation of a con- 
trolled clutch and Fig. 2 a part sectional elevation at 
right angles to Fig. 1. The clutch a is operated from a battery 
b, one end of which is earth connected, through carbon 
contacts, с. d, held in split sockets e and i and leads f and 
g, one end of the clutch also being earthed. If desired 
the carbon contacts may be br'dzed by a resistance Ж. 
The socket i and its carbon block d are substantially fixed 
in position. The socket e, carrying the block c, is con- 
nected with a solenoid core j in an insulated tube k around 
which passes & coil m carrying the main current of, for 
example, the electro motor. The solenoid core is adapted 
to be pressed downwards by an adjustable spring n, which 
is under compression and to be raiscd when the current 
flows in its normal direction through the coil m, the ad. 
justment of the spring being such that when an overload 
current of sufficient depth passes the contact between 
c and d will be broken and controlled clutching or de- 
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clutching ensue according as to whether the resistance h 
is used or not. In order to vary the periodicity of the core, 
when vibrating an iron plug o is screwed into the top of 
the insulating tube k so that by its adjustment the required 
variation of periodicity is obtained. In the form illustrated 
when the circuit between c and d breaks the resistance 
h, which when used is in the form of a lamp, takes the whole 
of the clutch circuit current, but if desired, as has been 
mentioned above, no such resistance need be used, the 
break between the blocks acting entirely to break 
the clutch circuit. The effect of altering the air gap between 
the core or armature j and the keeper o is to increase or 
decrease the difference between the lifting current and the 
holding current. For instance, if no keeper at all be em- 
ployed, the armature can be set to lift at, say. 300 amps., 
the clutch starts to slip, and directly this occurs the main 
current decreases and the armature drops. This happens 
so rapidly that the armature takes up a kind of vibration, 
which is not the effect required. By adding a keeper, the 


THE ELECTRICAL ENGINEER, DECEMBER 3, 1909. 


current has to drop considerably before the armature 
falls, and this is often desirable, as, for example, in certain 
cases it gives the motor time to speed up. 


Electric Indicators. 


5040.—1909. A. WHALLEY, Liverpool. This is an improve- 


ment in the indicating movement of indicators or annunci- 
ators, and particularly in connection with those which have 
a pivoted revolving indicating part. Fig. 1 is a section 
of an indicator in which a is a coil having a core with a pole 
piece of the same diameter as the core, or enlarged as shown 
at b with the magnetic return c attached to a front plate 
d, the latter having an orifice to receive a drum or rotating 
part. Fig. 2 is an elevation of the indicator in which a is 
the coil, e the magnetic return, d the plate, and f. g, part 
of the 'pivoted rotating part. Fig. 3 is an enlarged section 
of the drum or rotating part of the lines A, B, Fig. 5 is 
an enlarged elevation of the same part. Fig. 4 is a hori- 
zontal view of the drum or rotating part, f, g, showing 
two horns, n and o, which rest against the magnetic return 
where ir is affixed to the front plate and so keeps the 
rotating part in the normal position. The drum shown in 
Figs. 3 ага 5, in which f is a curved piece of iron formed 
partly in an arc of a circle and partly parallel to the front 
plate carrying the indicators, is the main point of the 
invention. The iron extends to the point marked p and 


towards the opposite end is tapered and has the two horns 
n and o at right angles to the line A, B, as shown in Fig. 4. 
The iron has also extensions k bent in towards the centre 
so as to form bearings for the pivots. A part g of non- 
magnetic material forms also an arc of a circle, and with 
a shorter part parallel to the plane of the front plates, 
joins the magnetic part at the point p. This also has side 
or wing pieces j bent so as to unite with k and form bearings 
for the pivots. The curved part / is not a true arc, having 
its centre at the bearing q, but the distance from the point 
r to the centre q is very slightly less than from the point 
f to q, so that when suspended in position as shown in 
Fig. 1, it is slightly further away from the pole piece than 
when the drum is revolved and the point / comes opposite 
the pole piece. The flat section e, which is in the same 
plane as the front of the fixing plate, is formed of ebonite 
or other suitable material caused firmly to adhere to the 
metal surfaces so that, as shown in Figs. 1 and;2, the sur- 
face of the plate d and of the indicator are in the same plane, 


and therefore there are no protruding parts to interfere 
with the efficient cleaning of the face of the board or to 
be injured by such action. When current is passed through 
the coil a, Fig. 1, the drum is rotated as the section of iron 
f lies in the magnetic field, and the mass of iron is smaller 
towards the point r and increases in mass towards f. The 
drum rotates until the flattened surface e is approximately 
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at right angles to its normal position, and a curved seg- 
ment of g is then exposed at the aperature, and slightly 
protrudes beyond the face of the plate d as a calling signal. 
When current is removed from the coil the rotating part 
returns to the normal position by gravity as the parts 
j and g are heavier than the upper parts. 


Electric Batteries. 


22236.—1908. L. V. Basset, Enghien. This is an improvement 
in batteries in which two active liquids circulate through 
distinct and adjacent compartments separated by porous 
partitions. In such batteries the active agents are soluble 
in the electrolyte and the products of their transformations 
are soluble. A third liquid is introduced into the battery, 
and while this has no action on the other two liquids circu- 
lating in the adjacent compartments at the same time 
adapted to dissolve the deposits, which from time to time 
may arise from the interaction of the first two active liquids 
in the porous partition. 


Overhead Conductor Gear for Electric Vehicles. 


22413.—1908. BRITISH INSULATED & HELSBY CABLES, LTD., & 
J. W. AsTLEY, Prescot. This is an improvement in the 
crossings and frogs of the overhead gear of electric railways. 
The parts of the frogs and crossings to which the overhead 
conductor wires are fastened are separate from the base, and 
they are connected by having projecting threaded studs on 
their outer edge. These pass through holes in the base and 
are secured at the back by nuts. The bars are narrow, and 
at one side extend down on to the wire, while at the other 
side there is a clamp which is secured to the permanent side 
by screws. This clamps the wire and holds it. In addition 
to this there may be a notch in the wire and a corresponding 
projecting part on the bar. The sides of the wire and the 
bars are parallel, so that the wheel of the trolley pole cannot 
foul anything and does not have to run over any uneven or 
projecting parts. 


Ceiling Roses. 


27729.—1908. F. С. BazELL, Coventry. The object is to 
providé a simple construction of ceiling rose of the type 
in which the main wires may be tapped without cutting 
them. This is particularly useful and can be adapted 
for employment in conjunction with a system of wiring 
carried on insulators or cleats, but is also useful when 
fitting up temporary lights. Fig. 1 is a central vertical 
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section of a preferred form of ceiling rose. Fig. 2 is a plan 
of the bedy and Fig. 3 is an inverted plan of the body. 
The body A is of porcelain and the terminals B В? project 
through the body as shown at B?. having binding screws 
on both sides. "Those B on the top are for the main wires 
C, which, when bared of insulation as shown at CZ, may be 
clipped by the terminal B. At the opposite side of the 
body A, the terminals B? are formed to receive the branch 
wires D as usual, suitable cord grips G being provided. 
These are diametrically opposite one’ another, connected 
by a circular web H with holes for the passage of the branch 
wires. The body A is screwed to receive the usual cover 
plate F, which may also be of porcelain, and to it is attached 
the base E which is grooved as at E? for the passage of the 
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main wires C, a single screw J passing through the body 
and base connecting the two and fixing the whole to the 
ceiling or roof, no wood base or patrass being thus required. 
It will be seen that the terminals in the construction illus- 
trated, take the form of a stem B? which may be a screw 
engaging a clip portion B, which clips the wires, and a 
terminal plate at the end B2. This terminal plate carries 
a binding screw Ві which holds the branch wire D. Ob- 
viously, any other form of terminal may be employed. 
For instance, the screws B? may pass through the bodv 
as shown, and carry a simple nut or terminal at each end. 
The clip B illustrated forms a convenient terminal for use 
with an endless wire as it can easily be clipped on to the 
wire, 
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COMPANIES' STOCK AND SHARE LIST. 


Amount 

Name. OW 

British Ше and Helsby Cables, Ord. 1-100,000 . 5. 
—— 6 p.c. Cum. Pref., 1-100,006 ................... 5... 
—— 4$ p.c. Mortgage "Debentures WO es ag, Go pone Bua 8 100 .. 


Brinn: Ananao Honiton Co., 4$ p.c. 1st Mort. Deb. 


1-200,000 and 275, 001-475, ООО ее RR eee 3.. 
——— 4 p.c. Mortgage Debenture Stock 100 .. 
Callender's Cable, Debentu res 100 .. 
— Ordinary ................................... 5 
=—— GCs Pref. o naa m: ate RT RR EK Re 5 
Consolidated Electrical Co., Ordinary, 1-110,000 ...... 1 
Dick, Kerr, and Co., Ordinary, 1,260, V 1.. 
—— 6 p.c. Cum. Pref., 1230,00 ͤ/%%ͤ%ͤ%/lgldggdvꝗꝙ% e Iu. 
—— 4}p.c. Debenture Stoch... 100 
Madison and Swan United, A Shares, 1-09,201 ...... 3 

“A” Shares, 01- 017, 139. b. us 

1 с. Deb. Stock, Reddvlhl)ll .. 100 .. 
—— 5 p.c. 2nd Debentures.............. cece cece eee 100 .. 
Electric Construction, Nos. 1 to 112,100 ............. 275 
—— 7 p.c. Cumulative Рге!......................... 2-2. 
— 4 p.c. Perp. 1st Mort. РеЬ...................... 100 .. 
Ferranti, Limited, 5 p.c. 1st Mort. Deb. Stock, Red. 100 .. 
General Electric C Company (1900) 5 p.c. Cum. Pref. .... 10 
— — 4 p.c. Ist Mort. Deb. Stock .................... 100 .. 
W. T. Henley's Telegraph Works, Ordinary........... 5 .. 
—— 41 p.c. Рге!егепсе............................ 8 
4$ p.c. Debenturei s 100 .. 
National Electric Construction Co., 1-170,000 ........ l * 
Telegraph Construction and Maintenance ............ I2. 


а 4р0: BONIS 2.2.2 s RR E EE ERE 100 .. 


Electric Lighting and Supply.— 


Amount 
Name. pud: 

Bournemouth and Poole, Ordinary .................. 10 .. 
Brompton and Kensington, Ordinary ............ see, 58 
—— 7 p.c. Preference ............................. 5 
Canadian General Electric Co., Common Shares $100 .. 
—— 7 p.c. Cum. Pref. Stocck kk. $100 .. 
Central Electric Supply, 4 p.c. Guar. Deb. Stock ...... 100 .. 
Charing Cross, West End, & €ity Electric Supply, Ord., 

hh... еа ae lark RARI ae 
—— 44 p.c. Cum.. Pref., 1-80,000................... 5 
— 4 p.c. Debenture Stock, 0 EN 100 .. 

“ City Undertaking,” 44 р.с. Cum. Pref., 1-80,000. 8 
City ‘of London, Огӣіпагу .......................... 10 .. 
—— 6 p.c. Cumulative Pref......................... 10 .. 
—— 5 p.c. Debenture Stock ....................... 100 .. 
— 4$ p.c. 2nd Deb. Stk, Red. .................... 100 .. 
County of Durham Electrical Power Distribution Co., 

Ordinary, 1-50, 00ů Бг =, 
—— b p.c. Preference, 1-50,000 .................... Б... 
County of London Elec. Supply, Ordinary ........... 10 .. 
-— 6 p.c. Cum. Pref. ............................ 10 .. 
—— 4} p.c. Debentures Prov. Certs. Al ра., Rd. .... 100 .. 
——— 4$ p.c. 2nd Debentures, Red. 100 .. 
Edmundson's Electricity Corporation, Ord., 1-80,000 . Б .. 
—— p.c. Cum. РгеЇ.............................. 8 
— At p. c. First Mort. Debb : . 100 
Electric puppy Co. of Victoria, 5 p.c. 1st Mt. Deb. 

Saar hel ingen ae el AE PEOR 100 . 

Kalgoorlie Electric Power and Lighting, 6 p.c. Non. 

Cum. Pref., 1-150,000.......................... Ls 


Kensington an Knightsbridge Elec. Lt., Ord., 1-21,000. 5 ;. 


Kensington and Knightsbridge and Notting Hill, 4 p.c. 


Debenture Stock, Red ........................ 100 .. 
London Electric Ordinary ...... РОСТЕ eq ict ere d As 
— OPC 4: 0 оаа · dd IM T 5 .. 
— 4 p.c. 1st Mortgage Debenture Stock, Rede 100 .. 
Madras Electric Supply Corporation 5 p.c. Construction 

Deb. Stock, Red. (Prov. Certs.), all paid.......... 100 .. 
Metropolitan Ordinary, 100,001- 300, o 5 .. 
—— 4} p.c. First Mortgage Debenture Stock ......... 100 .. 
—— — 44 p.c. Cum. Рге!............................. 8 5 

84 p.c. Mortgage Debenture, Red.. 100 .. 


Mexican Electric Light Co., 5 p.c. Ist Mort. Gold Вав. 
1-935, C 1-1,000 ($100) D 1-3,050 ($500) M 1-4,400 

($1, 000) ok Eti dd «ed ae eee ee Г, ЛК ain aa 
Midland Electric Power Dis. , 44 p.c. 18* Mort. Deb. Red 
Newcastle-upon-Tyne Electric Supply, Ord., 1-50,000 
and 57,010 to 137,500 .,,...,................. 

— do. 50, 001 to 57 ‚009 ff E ee er ee as 
do., 5 p.c. Pref., 1-137,500 Non. Cum. .......... 
Notting Hill Electric Lighting: eee 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ........ 
—— 4 p.c. Debenture Stock _....................... 
River Plate Elec. Co., Ord., 1-119,687 & 120,501-120,507 
—— 90 p.c. Non-Cum. Pref., 1- 100, o A eu 
—— b p.c. Debenture Stock, Redl... 
Rosario Electric Co., 6 p.c. cum. Pref., 1-20,000 ...... 
рс Cum. 2nd Pref., 1-15,000 ................ 
Royal lectrical Company of ‘Montreal, 4} p.c. First 


— а 
e — 
AAS =S S 


Shares Mortgage Debenturess 100 
Shawinigan Water & Pwr. Co., 5 p.c. Cons. 1st Mt. Вав. — 
Smithfield Markets Electric Supply, Ord., 1-12,000 . 5. 
Bouth London, Ordinary ....................... s. 
8outh Metropolitan Electric Light and Power Ord. 

—— 7 p.c. Cum. Pref. ..................... "—— 
—— 4} p.c. Ist Mort. Deb. ........................ 10 
8t. Jame s and Pall Mall, Ordinary, 101-20,080 and 
40,081 to 60,100............................. 5 
—— 7 p.c. Pref. Non. Cum................ ME uS as 5 
—— 9$ p.e. Deb е өе е э ә 6 оо еэ ө ө е е ә е э э ө ө © е э ә е э 100 


``11/16-1 3/16 


© €^» 


Amount 
Name. paid. 
£ 
Urban Electric Supply Co., Ordinary ................ b. 


—— Б p.c. Cumulative Preference, bi 50,001-100,000..... 5 


—— 4} p.c. First Mort. Debenture Stock, Red. ....... 100 
Westminster, Ordina eer ere ee ee 
—— 4j p.c. Cum. Pref., 110,101. 101,870 


Electric Tramways.— 


Amoun 
Name. OS 

Anglo-Argentine 5 p.c. ums ist Pref., 1-640,000 . 5 .. 
Debenture Stock, Red ........................ ` 100 


Bath Ес Trams., Ld., Peet. Ord. Shares, 75,001-150.606 1. 

5 p.c. Cum. Pref. $ Shares, 1-75,000 .............. 1 
Bir'ham & Midland Trams., 4$ p.c. 1st Db. Stk., Red. .. 100 
British Columbia Electric Railway Co., Ord. Def..... .. 100 


— 0rd rre‚e‚e‚e‚‚. кж КАУ» РР 100 
——— 5 p.c. Cum. Perpetual Pref. 8tock............... 100 
— — 4$ p.c. 186 Mt. Debs., Nos. 1-6, 250, of £40 each... 40. 
44 p.c. Vancouver Power Debt 100 . 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 .. 
6 p.c. Cm. Pf., 30,001-60,000 t. U —U— 10 .. 
—— b p.c. Perpetual Debenture Stock .............. 100 .. 
43 p.c. 2nd Deb. Sté6K «os sae cscs ger e n 100 
Buenos Ayres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 
Deb. Stock, Red. ............................. 100 .. 
Calcutta Tramw ays, Ord., No. 1 137, r B us 
5 p.c. Cum. Pref., Nos. 1-30,000 VVV 8 
4} p.c. 1st Deb. Stock, R.. . 100 .. 
Cape Electric Tramways, Nos. 1-491 S $5 1.. 
City of Birmingham Tramways, 5 p. c. Cum. Pref. ..... 5 .. 
— 4 p.c. lst Mortgage Deh., 1-3,000 (1917) ......... 100 .. 
City of Buenos Avres Trama. Co. (1904), 1-248,000..... B us 
-—— 4 p.c. Deb. Stock, Red. (1985) ................. 100 „. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .. 10. 
London United Trys (1901) 5 p c. Cum. Pref. ........ 10. 
—— 4 p.c. Ist Mt. Db. Stock, Red. ................. 100 .. 
Metropolitan Elec. Trams. Detd., 1,000,001-1,314,016 . 1-2 
—— 8 p.c. Cum. Pref., 500,001-1,000,000............. 1 
41 p.c. Deb. Stock, Мей eg vo pe ruo E 100 .. 
Perth Elec. Tramways (W. A.), Б p.c. 1 Mort. Deb. Stk... 100 
Provincial Tramways Co., ‘Ordinary, 1-24,912 ........ 10 .. 
6 p.c. Cum. Pref., 1- 10, 90 % 10 .. 
San Paulo Tramway, Light, and Power Co. ........... $100 .. 
5 p.c. Ist Mort Deb, Red. (1929) 1-12, ...... $500 .. 


South Metropolitan Electric Tramways and Lighting Co. 
6 Aog Cum. Pref., 19,571-169,570, Prov. Certa. .... 


p.c. Deb. Stock, Red. (1940) f 100 .. 
окан (W. R.) Elec. Tram. Co., Ord., 70,001-110,000 5 .. 
6 p.c. Cum. Pref., 1-46,261 ...... ico via anata a СҮ Ё 5.. 
—— 4} p.c. ist Deb. Stock, Red. ............. М 100 .. 


Electric Railways.— 


Amount 

Name. paid: 
Central London, Ordinary............. CCC 100 
ре Pref. ыш ⁰³ Ж жи C 8 100 .. 

— % deferred 62 2600223 39v aerea Ь 129 

Э.е. Deb. Stock (Prov. Script Certa., fully paid) . 
City ang South London, Consolidated Ordinary ....... 1 

4 p.c. Debenture CCC 100 .. 
—— Бр.с. Pret. Stoek 1. 100 .. 
c TTT Game 100 .. 
exem. Mec f ᷣͤ K % vdd od 100 .. 


vs 99 0 
Underground Electric Railways of London, 5 p.c. 


Prog En ss 8 — .. 


Telegraphs and Telephones.— 


Amount 
Name. paid. 
Amazon Telegraph Co., 1-25,000 .................... 10 .. 


5 p.c. Debs., Red., within 1-1,609 Red 8 .. 100. 
American Telephone and Telegraph Collat. Trust 4 р. с. 


Bonds, 1-28,000 and 53,001-78,000 ..... sacas B5 000 .. 
Ango: -American Telegraph Co., Ordinary ........ weve 100. 
——— 6 p.c. Preferred Ordinary Jͤ ðò 100 

79 e, . Hees 4 жа 100 .. 
Commercial Cable Co., Ster. 500 vr. 4 p.c. Db. Stk., Red. 100 .. 
Direct Spanish Telegraph Co. , Ordinary $ed ipa aco Rage 5 

10 p.c. Cum. Preference q .ů 5 .. 

44 p.c. Debs., hh . 50 
Direct United States Cable Coõ U PUP—— ... 20 


Direct West India Cable Co., 4j p.c. Debs., reg. Pinia. 


Eastern ' and South African, 4 p.c. Mort. Debs., within |. 
1-8:000 (1913; 6 . аана а EES ee 
ыг pe. Ree Mon. Debe. (Mauritium Babsldy)) 
1-8.000 (19103): . . wee — 
Eastern Extension, Australasia and China, 1-300,000 .. 10 .. 
—— 4 p.c. Mort. Deb. Stock, Perps ................. 100 . 
Eastern Telegraph Co. , Ordinary "Stock Davita d ао qa .. 100 .. 
— 314 p.c. Preference Stock .. 100 
4 p.c. Mortgage Debenture Stock .............. . 100 .. 
Great Northern Telegraph Co. (of Copenhagen)........ 10 
Marconi's Wireless Telegraph Co., Nos. 1-394,190 ..... 1.. 
National Telephone, Preferred ..................... 100 .. 
Deferred Stockckckck nnn 100 
— — 6 p.c. Cum. First Preſfx 77TFf ... 10 .. 
— 6 p.c. Cum. Second Pref. ...................... 16 sa 
—— 5 p.c. Non. Cum. Third Pref. ................. k s 
—— 3$ p.c. Deb. Stock, Red............... eere 100 "M 
4 p.c. Deb. Stock, Red / БМ 100 


Pacific & European Tel., 4 p.c. Guar. Dbs., Red., 1-1,000 100 
West 8 of America, 1 30,000 and 53, 001- 53, 008... 2} 
. Deba., 1-1, 500, guar. by Western Telegraph 100 


West Thala and Panama Telegraph Co., Ordinary ..... 10 .. 
—— 6 p.c. Cum. Ist РгеЇегепсе..................... 10 .. 
—— 6 p.c. Cum. 2nd Preference .................... 10 .. 
—— b p.c. Debs., Red., 1-800 s. ө ө ө э э 2« е е е „ 6 „ оо ө + 100 ee 
Western Telegraph Со. 1-207, 980 Р —— „10 


—— 4 p.c. Debenture Stock, Red 1 


// 
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NOTES. mountain lakes drained, for the purposes of generating 
electricity, this electricity is to be used for the treatment of 
LONDON TRAFFIC. complex ores and other purposes. The outflow of these 


Quite recently we. gave publicity to a scheme for a | three lakes alone will give an available force of 82,000 h.p. 
Greater London Railway, a kind of electric belt, sweeping | But there are many other splendid untapped sources of 
round the Metropolis from Woolwich to North Woolwich. | power, ample to generate sufficient electricity to light 
That. was a grandiose idea, but by no means impracticable, every town in the island, to electrify mines, provide power 
though we may have to wait some time before its realisa- | for railways ənd endless factories. So far only the city of 
tion. Meanwhile a less ambitious but very useful electric | Launceston is lit by hydro-generated electricity, and there 
railway project has been brought so far to a head that a | are a few other small plants at work. But the field for 
Bill for the construction of the railway has been deposited development is immense, and is, therefore, worthy of the 
for consideration by next Parliament. This plan is to link | special attention of British electrical engineers, manufac- 
up the Metropolitan District Railway at Wimbledon with | turers and others. | 
the station of the London and Brighton Railway at Sutton. 

It would pass through Merton, Morden, Carshalton and | « ELECTRON.” 


Cheam, providing a much-needed means of intercommunica- i ҮҮТ 
tion, and placing these places in more direct touch with Electron is the name of the newest alloy which is being 


the centre of London through Wimbledon. The need of | tested in Germany. It is a magnesium alloy of a white 
such electric facilities for transit is well illustrated by this colour, having a specific gravity between 1775 and 2, a 
case, for although Wimbledon and Sutton are only five tensile strength of 35 kilos to the square milimetre (when 
miles apart, it now takes 28 minutes by express and 72 | Wrought), or 18 kilos to the square milimetre (when cast). 
minutes by slow train to travel between the two, while It сап be cast and wrought, and will take a high polish. 
the contemplated electric railway will perform the journey | While likely to be of considerable use owing to its com- 
in 12 minutes. The cost of the project is estimated at a | bined hardness and lightness, it is said to possess the 
quarter of a million. This is, of course, only a small link | drewback of being easily oxidised. 
in our traffic web. Another, equally fragmentary but far 
more costly, project is discussed in our leader columns. * ELECTRIC HOUSE." 
а — Mr. G. P. Fox, secretary of the South Metropolitan 

ELECTRICITY AND TRANSPORT. ке Light Hd ite Co., Ltd., ue to say that 

“ Electric House,” Catford, is proving a big success. He 

An excellent opportunity presents itself for anyone : 2 ps et 
having original ideas as to the application of 1 as em T ti с prp < к 1 5 Plat a hes P 
a means for facilitating traffic. The Dorset Field Club are, |: d hene 15 . Ач 7 d l CE P. Mc d Sh 
under the Cecil Medal Trust, asking for а reasoned paper H З "bi ds y h DA А "i duo uda a h, 5 
on Electricity as a Motive Power for the Purposes of Bente ‘th the hands da ү 0 ho di x T di 
(a) Aviation, (b) Navigation, (c) Motor Traction on Land, | YCS ia h Š Pes d ae e MA edd i Ks 200: 
in view of Recent Developments.” The prize consists of eae le Е ae pap vi Dh Tt i ра! ACE 
the Cecil solid silver medal and an additional prize of £5 | (9 "© расе, coming om а ane near. Ал 
an excellent idea, boldly carried out. 


value. It is an entrancing subject, both for review and for 
anticipatory speculation. The club rules are sufficiently 
liberal, as the competitors may be between the ages of LUBRICATION OF ENGINES. 

18 and 30, and either Dorset born or resident within the Lecturing on the Willans high-speed engine before the 
county borders for a brief twelvemonths. The competition | Derby Society of Engineers, Mr. C. Crockford, resident 
should bring forth some interesting essays. By the way, | electrical engineer, Midland Railway, Derby, gave high 
full particulars as to conditions can be obtained from the | praise to these engines. Referring to lubrication, he said 
club's assistant sccretary, Mr. H. Ponney, of our con- | he preferred the splash to the forced svstem. He advocated 


temporary, The Dorset County Chronicle, Dorchester. the use of mineral oil with water, for if in proper propor- 
-—- == = tions and properly emulsified, it was a splendid lubricant, 
THE PRESS AND WIRELESS.“ reaching the parts requiring lubrication, and leaving a 


considerable film of oil on all surfaces for protection when 
the engine was standing, an essential point. Mr. Crockford 
made the interesting announcement that Messrs. Willans 


As mentioned in our last issue, the Wireless Telegraphy 
Act, 1904, was given a new lease of life by being included 
in the Expiring Laws Continuance Act, which has been : i : А 
passed by both Houses. In the House of Lords, however, and Robinson are experimenting with a double-acting 
it was mentioned that newspaper proprietors are most | engine with forced lubrication. It will occupy less space 
anxious that next Session the Bill should come up | than the single-acting engine of the same power, and run 
separately. Lord Denman said that in view of the Radio- | at about two-thirds the speed. 

Telegraphy Convention and the acquisition of the Marconi | B 
stations by the Government, it might be necessary to alter | BOARD OF TRADE COMMERCIAL 
the Act, and in that case a comprehensive measure might INTELLIGENCE. 


It is clear, from the official report just issued, that 
British -manufacturers are beginning to recognise the 

TASMANIAN HYDRO-ELECTRICITY. usefulness of the Board of Trade Con merel intellisence 
In the course of a most interesting lecture before the | Department. For instance, while the written enquiries 
Royal Colonial Institute, the Agent-General for Tasmania | were only 1,220 and the personal enquiries only 394 in 
mentioned the subject of hydro-electric power generation 1901, they rose respectively to 6,764 and 4,503 in 1908, 
in the colony. He said that the State Legislation is now | while for the first half of this vear they amounted respec- 
considering a Bill by which a company sought permission tively to 3,789 and 2,490. An excellent move was made 
to utilise the waters of a river into which three great | when local correspondents were appointed abroad and in 
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our Colonies, yet again when the Trade Commissioners 
were appointed. Naturally, much information is gathered 
which it does not behove the interests of our national 
industry to publish broadcast, and this kind of semi- 
private intelligence was long sent only to Chambers of 
Commerce. The natural outcome of this was the institu- 
tion of a register of firms desiring information to be sent 
to them. The firms so registered now number over 1,400. 
The Department is also having a beneficial influence on 
our Consular Service. Altogether, if it only receives the 
support of the commercial community, the Department 
will prove an invaluable auxiliary in the matter of business 
getting. 


ELECTRICAL PROPULSION OF SHIPS. 


A correspondent points out that Admiral Oram gave the 
steam consumption of the Indomitable as 12:03 lbs. per 
shaft h.p.h. at full power, certainly an improvement on 
those steam consumptions which have been published as 
representing the steam consumption of the Dreadnought. 
He, however, left out the most interesting points, namely, 
What was the propeller speed, and what was, therefore, 
the propulsive efficiency for the shaft h.p. so produced ? 
We have here the key to the whole question. With elec- 
trical transmission of power for ship propulsion there is 
no reason why the revolutions of the propellers should not 
be reduced at full power to, sav, 200 r.p.m.; therefore, 
taking it that the propulsive efficiency of the Indomitable, 
with its propellers running at 300 r.p.m., at full power, is 
equal to 40%, and that the total shaft h.p. was 43,000, 
if the propellers were only run at 200 r.p.m., then the 
propulsive efficiency of the propellers for the h.p. supplied 
to them would be about 48%. Thus for the same amount of 
thrust produced (because that is what really pushes the 
boat along), the h.p. on the shafts would be only 35,800. 
This would mean a saving in the h.p. required for the 
same vessel speed and displacement of no lessthan 7,200 shaft 
h.p., quite apart from the saving in steam that can be 
got from running the steam turbines under the high speed 
conditions brought about by electrical power generation 
and transmission, especially when superheat is applied. 
Now, this is an inherent feature in this method of ship 
driving, because of the small high-speed turbine that will 
be used, which is impossible, or would become a very 
dangerous practice, with the large diameter direct-coupled 
steam turbines at present utilised on our most valuable 
pieces of national property, t.e., the battle-ship and the 
cruiser. 


ELECTRIC PROPULSION OF SHIPS. 
By E. KILBURN SCOTT. 


Vice-Admiral Oram’s presidential address to the Junior 
Institution of Engineers, part of which we printed in our 
issue of November 19, has come at an opportune time. 
Tne engineering world was put on the qui vive regarding the 
possibilities of electric propulsion of ships by Mr. Durtnall’s 
papers before the Institution of Marine Engineers, 
and also before a gathering of naval engineers at Chatham, 
and the correspondence, etc., arising out of it, also 
Mr. Mavor's paper in Scotland ; and two other papers are 
now to hand dealing with the same subject. 

The first was read a few weeks ago in America by W. L. R. 
Emmett, chief turbine engineer of the General Electric 
Co., of U.S.A., and the title is, The Application of Elec- 
tricity to Propulsion of Naval Vessels,” and the second 
is a paper by Mr. Mavor before the Institute of Civil 
Engineers. In his paper Mr. Emmet says: Although 
steam turbines were used commercially in Europe long 
before they were introduced here on any scale America has 
set the pace 1n this great development. It is not unnatural, 
therefore, that we should be in a position to take the first 
great step towards the driving of ships by electricity." 

We must give American engineers full credit for usually 
carrying out that which they say they will do, and whilst 
not quite agreeing with the remark that America has set 
the pace, yet they evidently mean to trv and do so in 
electric propulsion. 

It will certainly not be to the credit of our naval authori- 
ties if thjs experiment, so full of great possibilities, should 
first be made abroad. There certainly must be one or 
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two warships about ready for the superannuated list which 
could have their reciprocating engines taken out and 
replaced by steam turbines and electric machinery. 

We are quite ready to believe that the engineering sta ff 
at the Admiralty Office are a little puzzled as to the rival 
claims of the two best known systems, namely, the Durtnall 
and the Mavor, and also that electric power on such a large 
scale, and especially because it is by three-phase alterna- 
ting current that is proposed shall be used. But all the 
essential principles of what is proposed has long been 
common knowledge to electrical engineers, and would soon 
become 80 to naval engineers if only the Admiralty gave 
their staff the necessary opportunities. In his recent address. 
Vice-Admiral Oram, C.B., judicated that in his opinion 
at least the case of electric propulsion had not yet been 
proved. His concluding paragraph, however, is to the 
effect that the good work done by electrical engineers on 
board warships is well known, and he would welcome their 
co-operation as regards the main engines. 

Quite so, then why not advise the Admiraltv to equip 
two existing boats with the Durtnall and the Mavor 
systems without delay. They would be better than new 
boats because all the tests and data for the existing engines 
could be compared with the new data under electric pro- 
pulsion conditions. We would have thought that there has 
been quite enough figures published regarding what electric 
power can do, but as the Vice-Admiral wants more, we 
are glad to supply him. 

In Mr. Emmett's paper comparison 18 made between 
steam turbine propellors direct and driving through electric 


motors. He assumes 84 lbs. of water evaporated per lb. 
of coal, and arrives at the following figures :— 

Lbs. Water Distanog iu 

of coal consump- Shaft. knots at 12 

available. tion' h.p. knot speed. 


Parsons! turbine direct. 5,550,000 
Steam turbine and 
electric motors 


256 4,700 4,700 


6,080,000 178 4,400 7,900 
Some figures given by Mr. Mavor are also remarkable ; 
for example, he goes closely into the quantities for a cargo 


boat requiring 770 shaft h.p. : 


Approximate 


Length taken 
up in ship 
Weights. Tons. from stem 
Cost. Machinery. Fuel. pest. 
Boilers, engines, con- 
denser £6,150 186 260 42 ft. 
Gas, electric, with 
producer .. £9,789 129 100 £ft. 


He also brings the following interest points : 

(A). The single electric equipment, while unable to drive 
the ship faster than 18 knots per hour, can maintain this 
speed against a head-wind, because a slowing down of the 
ship does not slow down the turbine and does not reduce 
the efficiency of turbines or propellers. If there is a margin 
of boiler power the turbines can be forced against the 
extra strain, and the propellers will not cavitate. 

(B). In the case of this equipment, again, it is to be 
noted that full power is instantly available for reversing 
while the main generators continue running at full speed 
in a uniform direction. The importance of this feature in 
handling a large ship is a strong argument in favour of 
electric propulsion. 

It cannot be too strongly emphasised that the electric 
propulsion of ships enables a low propellor speed to be 
used by which a greater propulsion efficiency 15 to be 
obtained, whilst, at the same time, the prime movers can 
run at any speed. For the same draft and vessel speed 
less power will be required, and this will react nght through 
to the boiler. Of course, at lower speeds the diameter of 
shaft 18 larger, but the shaft is shorter when driven by 
electric motors. Electric propulsion also enables superheat 
to be employed in the steam turbine, for a quick speed 
turbine has a smaller mass of metal which is not materially 
affected by superheat. The slow running turbines suitable 
for driving propellers direct have large diameters, and 
superheat cannot, therefore, ће used. Тһе use of superheat 
means great economy in boilers, fuel and fuel space. One 
of the advantages of electric driving propellers is that the 
energy of any number of prime movers can be concen- 
trated on one or more motors and, therefore, propellers. 
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For example, a river or cross-channel boat having light 
draft and high-vessel speed, requires a multiplicity of pro- 
pellers, as this gives а maximum propulsion. A tramp 
boat having greater draft works best with single or twin 
propellers of large diameter and blade area, and being well 
submerged there is no chance of air being drawn under to 
cause cavitation and slip. 

It frequently happens that a tramp steamer arrives at 
a coaling station when either the prices asked or the 
quantity in stock prevents the captain from taking coal 
on board. With an ordinary marine engine the method 
then adopted is to reduce the boiler pressure and link 
up the engine so as to get abont half-speed with minimum 
fuel consumption. 

The power taken to drive a vessel through the water 
at full speed is some four or five times what it is at half 
vessel speed, because of skin friction, wave actions and 
windage. Half-vessel speeds are easily attained with 
ordinary marine engines bv the above-mentioned method 
of linking, and they can get to another coaling station 
with little over half the fuel burnt, although it takes 
double the time. It pays to do this sometimes, and this 
condition must be met before owners will look into the 
subject. We understand that the Durtnall system provides 
for it. 

To halve the speed of a steam turbine means great 
inefficiency; for example, on the Lusitania, the fuel con- 
sumption at full speed of 25:4 knots (without auxiliaries) 
was 12°77 lbs. of steam per shaft h.p. Whereas, at 15:77 
knots the steam consumption jumped to 21:23 lbs., or an 
increase of steam consumption per shaft h.p. developed 
of 65% for a drop in the vessel speed of 38%. 

With internal combustion engines it is difficult to run 
at any but full speed, because of the high compression 
required. 

In the Durtnall system, if there were, sav, twin or triple 
screws and three-turbine sets, then, when it was necessary 
to economise fuel under the above circumstances, this 
may be attained by shutting down two out of the three 
turbines generator sets, the remaining one generating 
current at half the frequency and supplying current to 
the two motors on the propeller shafts, and causing them 
to run at half-speed; in fact,five efficient speeds may be given 
to the motors if desired, with constant turbine speed. 

This paper has no brief for any particular system of 
electric propulsion, but thinks the Admiralty should give 
both systems now before the public a trial at as early a 
date as possible. We make a lot of fuss about the English 
being the first to get to the pole, but surely it 1s of vastly 
more importance that we should continue to lead the 
nations in naval matters. Undoubtedly electric propulsion 
has come to stay, and if our Admiralty do not get t» 
business, we shall see navies abroad adopting it first. 


SINGLE PHASE ELECTRIC TRACTION.* 
By T. A COLLETT. 


The advantages presented by a system employing 
alternating current throughout are obvious to one who 
has studied this subject. The chief arguments in favour 
of single-phase working are that only one overhead con- 
ductor is necessary, and as pressures of over 3,000 volts 
are attained, the inferiority of the three-phase system, 
in which at least two overhead conductors at different 
potentials are required, becomes more pronounced. This 
and the fact that the three-phase induction motor has not 
a large range of speed over which economical operation 
can be obtained, constitute the chief advantages of single- 
phase working over three-phase working. The two chief 
types of single-phase traction motor are :— 

(1) The series compensated motor with or without 
auxiliary poles. 

(2) The compensated repulsion motor. 

The series compensated motor is the simpler, and is also 
an excellent d.c. motor. It has a high power factor, and as 
no magnetizing transformer is necessary, it is, as a rule, 
lighter than a repulsion motor of the same rated output. 
If it be fitted with commutation poles, the efficiency 
may be somewhat higher, with a greater range of sparkless 
operation. The repulsion motor is distinguished by the 

С Abstract of paperread before Northampton Mr 5 Engineering `осіеќу, 


Northampton fnstitute, London, Nov. 26, 1909. . Drysdale, 
M.I.E.E., preeiding. 
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method of excitation which results in a higher power 
factor with a larger air gap. It may also be wound for 
considerably higher voltages than the series motor; in 
fact, it might be wound for the line voltage since the 
stator would be the only part of the motor subject to the 
h.t. current. It is inadvisable, however, to put h.t. current 
on such a piece of apparatus as the stator of a railway 
motor; and if this proposal were adopted, motor control 
would be less easy and efficient than if it were done on 
the main transformer. 

Control. Motor control is effected by varying the ter- 
minal voltage, and since alternating currents are being 
employed throughout this may be done much more economi- 
cally than in the case of d.c. equipments. Two methods 
are in use :— 

(1) Tapping the winding of the main transformer at 
various points. 

(2) Use of the Induction Regulator. 

The first method is the simpler and more used, being 
usually employed in connection with a series of controlling 
contactors. The disadvantages of the induction regulator 
are that it has a rather high self-induction, and usually 
requires à motor to move it. | 

Transmission. E.H.T. current may be transmitted 
from the power house to transformer sub-stations, which 
feed the various sections of the line; or, in the case of 
smaller undertakings, the h.t. current may be put straight 
on the line. In planning the arrangement of feeders, it 
must be remembered that the voltage drop between 
different parts of the circuit will depend more upon the 
inductance than the resistance of the circuit. 

Generation. With a fluctuating load, the difficulty is 
to keep the trolley voltage constant. The line drop and 
regulation of the generators is largely dependent on the 
power factor of the whole circuit; this is a further reason 
for keeping the frequency low. The practice is sometimes 
adopted of generating two or three phase and using the 
different phases on different sections of the line, as single- 
phase alternators are usually larger and heavier than 
polyphase machines of the same rated output. 


STUDENTS AT CHELTENHAM ELECTRIC WORKS. 

The students of the engineering course, and a few from 
certain other classes, visited the Cheltenham Electric Light 
Works and Ash Destructor. At the works the party was 
met by the Borough Electrical Engineer, Mr. W. J. Bache, 
M.I.E.E., who first of all extended a very hearty welcome 
to the visitors, and then outlined the nature of working of 
the electrical plant and special points of interest to be 
noticed upon making the round of the Works. The students 
then formed into two parties. The ash destructor was the 
first subject of study. Here is burnt up in large furnaces all 


| the refuse collected from the town. It was astonishing how 


well this refuse burnt and what an extremely high tem- 
perature the flue-gases attained. The “ clinker " or residue 
of the refuse after burning is made into slabs for paving 
purposes. The boiler-house, with its water-tube boilers and 
condensing plant was next inspected, and the apparatus for 
softening the hard local water before it is run into the 
boilers was pointed out. From the boiler-house the parties 
proceeded into the electricity generating room. The 
arrangement of the plant is well systematised, and gives a 
very neat aspect to the room. The vertical steam engines 
and dynamos were the first machines inspected, and then 
the very modern steam turbines that make 2,000 r.p.m. 
So great is the speed that, except for the ground vibration 
in their neighbourhood and the warmed air that 1s driven 
out, one would scarcely believe at first sight that any 
motion was going on. The switchboard is compact, and has 
the advantage of having no space behind. There is a 
separate switchboard for the current taken off for running 
the trams, and when there is a particularly heavy load the 
fact is readily apparent on the indicating dials. A very 
ingenious balance for measuring currents for checking pur- 
poses that was invented by Lord Kelvin completed the tour 
of the works. On behalf of those present Mr. L. Richardson, 
Director of the Technical Schools, thanked Mr. Bache most 
cordially for his kindness in giving up his time to showing 
them round the efficient works under his charge, and in reply 
Mr. Bache said that he would always be only too pleased 
to do anything he could to facilitate the Technical School 
students’ studies. | 
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ILLUMINATING ENGINEERING UP-TO-DATE.* 
By PROFESSOR S. P. THOMPSON, D.Sc., F.R.S. 


Many persons now realise the immense stride made in 
the introduction of the Auer (Welsbach) mantle for incan- 
descent gas; very many fewer people realise the signifi- 
cance of the corresponding step forward that has been 

begun by the introduction of the metallic filament glow 
lamp. We are on both sides in the very middle ol an 
immense evolution in the art of illumination. 

But while the- means of illumination have thus been 
developing with amazing strides during a single genera- 
tion, and the organised systems of distribution, by muni- 
cipal and urban and rural authorities, and by private 
corporations, have ramified throughout the community 
and brought supplies of gas and of electricity—shall I also 
sav of oil ?—to our doors, there has been another and very 
different development going on. I refer to the growth of 
that branch of the science of optics which deals with the 
measurement of luminous values. Photometrv has been 
growing into an exact science by the explanation of its 
laws and the improvement of the instruments of measure- 
ment. 

We have still to find agreement on the standard of 
illumination. Here in England, and in the United States, 
we have already grown accustomed to describe amounts 
of illumination of surfaces in terms of a British unit—the 
candle foot —not perhaps a very happy term—-one that 
we would readily exchange for a better—meaning thereby 
the intensity of the illumination at а surface situated at the 
distance of one foot from a light of one “candle.” The 
source being assumed here to be concentrated at a point, 
the law of inverse squares holds good. Therefore, as all 
illuminating engineers know, the illumination due to any 
point-source is calculated by dividing the number of 
candles“ of the source by the square of the number of 
feet that express the distance from the source to the place 
where its light falls. Since then 1 metre is equal to 3-281 ft. 
and the square of 3-281 is 10-765, it follows that, if we wish 
to express distances in terms of the metre, and the illumi- 
nation in * candle-metres," 1 candle-metre will be only 

1 
10-765 
mately, it takes a light of about 11 candles at the distance 
of 1 metre to produce an illumination equal to that pro- 
duced by 1 candle at the distance of 1 ft. Equal illumina- 
tions are produced (a) by 1 candle 1 ft. away; (b) by a 
16-candle glow lamp 4 ft. away ; (c) by a 64-candle Wels- 
bach mantle gas light, 8 ft. away; (d) by a 144-candle 
Nernst lamp 12 ft. away; (е) by a 1,000-candle arc lamp 
314 ft. away. We are here dealing with the quantity of 
the illumination, not with its quality, that is to say, its 
colour. | 

Our Continental friends have tried to procure the adop- 
tion of the word “luz” to denote what here is called a 
“ eandle-metre," t.e., the illumination afforded by 1 candle 
at a distance of 1 metre. Unfortunately they have mixed 
up the definition of the “lux” with that of the unit of 
light, so that already the term is ambiguously used ; hence, 
for the present, I avoid it, though I am quite prepared to 
adopt it if the ambiguity is removed by international 
agreement. | 

Adopting, then, for present purposes, the candle-foot as 
the unit of illumination, one may readily state certain 
facts with definiteness, All competent authorities are 
agreed that at night, for the purpose of reading, an illumi- 
nation is required not less than 1 candle-foot: some 
authorities saying 13 candle-foot. The facts appear to be 
that reading is impossible with an illumination of {5 candle- 
foot; difficult and fatiguing with one of 1 candle-foot ; 
comfortable with from 14 to 3 or 4 candle-foot. But that 
if the illumination exceeds 6 or 8 candle-foot, the glare of 
the page is again fatiguing and dazzling. The page should 
neither be under-illuminated, nor over-illuminated. Some- 
thing depends, it is true, on the size of the print. 

No one can have worked at the photometry of modern 
lamps, or of the illumination of surfaces lit by lamps, 
without becoming conscious how much misunderstanding 
there is of the elementary laws of illumination. There is 
Lambert’s cosine law—admirable and simple—if only it 


of 0-09289 of a candle-foot. Or, putting it approxi- 
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were not in so many cases vitiated bv the presence of 
organised—that is, specular—reflection. There is that ever- 
5 law of inverse squares, itself a universal geometrical 
law of action radiating from a point, so fatally and abso- 
lutely misleading if applied to any other case than that of 
action from a point. 

One of the things that I think our Society might well 
undertake would be the formation of technical Committees 
charged with the dutv of preparing reports on different 
branches of our subject. One such subject, on which more 
information is badly needed, is the specific brightness of 
surfaces of different kinds when subjected to a standard 
illumination. For instance, let the question be put: How 
much light is reflected, per square inch, when illuminated 
with an intensity of 1 candle-foot, from such materials as 
oak panelling, whitewash, brown paper, or the surface of 
a red brick wall? Here in this theatre the walls are tinted 
of a dark Pompeian red or maroon, which reflects but little 
light. The extra annual expense on lighting that might 
be saved had a lighter tint been used is surely worth con- 
sidering. 

Now that we have a standard of illumination and simple 
portable instruments that will measure it, there can be no 
excuse for inaction or ignorance in applying that knowledge 
to securing proper illumination for public and private 
buildings. 

Let me begin with school buildings. Thev are the most 
important, for whatever bad results flow from bad lighting 
of churches, factories, or railway stations, those which 
result from the bad illumination of schools are far more 
to be deplored—they imperil the eyesight of the next 
generation. All ophthalmic surgeons agree that the cause 
which thus forces the children into increasing shortsighted- 
ness is protracted pouring over books under an insufficient 
illumination. All educational authorities ought henceforth 
to insist on rational requirements as to lighting. Hitherto 
they have had nothing definite to specifv: now that 
illumination photometers are available, they ought to 
require a minimum of 1j candle-foot at the worst-lighted 
seat in the schoolroom ; and not depend on purely archi- 
tectural rules about heights of windows or areas of window- 
space. 

Hitherto little attention has been paid by either local or 
central authorities to conditions affecting the lighting of 
factories and workshops. When we think of the wholly 
miserable conditions as to lighting under which many 
workers have to do their daily toil—the tailor stitching by 
the light of a single flaring gas bat’s-wing burner—we may 
wonder that so little has been done. If I am correctly 
informed, the Home Office has laid down no rules about 
the illumination in factories, beyond the general require- 
ment that the lighting must be “ adequate." It rests with 
the inspector to say what he considers “ adequate" ; and 
until he is provided with an illumination photometer to 
take with him into different parts of the factory to measure 
the illumination there, or uhtil some definite knowledge 
exists as to the proper amount required for the diiferent 
trades and occupations, or for different machines and tools, 
the term “ adequate" is almost meaningless. The Home 
Office has its regulations as to temperature and degree of 
moisture required or permissible in the different classes of 
factories and workshops. Then why not also similar 
regulations as to the proper amount of illumination? 


Surely the eyesight of the workers is as well worth pro- 


tecting from injury as their lungs and their limbs. So far 
as I am aware, Holland is the only country in which legisla- 
tion has fixed a statutory amount of illumination in fac- 
tories, the figure there being from 10 to 15 candle-metre ; 
equivalent, therefore, broadly to the value of 0:9 to 1:35 
candle-foot. 


— — — 


DISCUSSION. 
RECKLESS ILLUMINATION. . 

Sir Boverton Redwood: We had now various systems of 
brilliant illumination, which he feared were too often recklessly 
employed without due consideration for the functions proper 
illumination should discharge. New methods of lighting, new 
and brighter illuminants were springing up; yet the eye, by 
the aid of which their light was perceived, was still the same. 


PROBLEM FOR SOLUTION. 


Mr. A. P. Trotter : There were engineers and architects and 
scientific photometrists who were lamentably ignorant on the 
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hysical problem of proper and efficient illumination, but he 
oped that not only our authorities but other people would help 
towards the elucidation of the many problems in illumination 
by influencing one factor which, because of its limited capacity, 
was of great importance, namely, the eye—the public oye. 
FUTURE oF THE SOCIETY. 

Mr. W. Mordey (Past President of the Institution of Electrical 
Engineers): The Illuminating Engineering Society could not 
have had a better President nor one with wider interests. In 
addition to being a Past-President of the Institution of Electrical 
Engineers, he had been the founder of the Optical Society, and 
President of the Physical and Rontgen Societies. The President 
was equally distinguished in the arts, music, and languages. 
He felt, therefore, that the future of the Illuminating Engineer- 
ing Society was in good hands. 

No Trace oF SCEPTICISM. 

Prof. Walmsley (Principal of the Northampton Institute): 
He had now no trace of scepticism as to the necessity for this 
society and as to the useful career which lay before it, if it were 
only carried out in the spirit and with the zeal which is adumb- 
rated in this address. 

PHYSIOLOGICAL QUESTIONS. 


Dr. J. S. Haldane: The President had reminded them that 
the questions of illumination were to a large extent physiological 
questions. 

A Discussion ON ‘‘ GLARE.” 

The President then announced that the next meeting of the 
Society would take place at the Royal Society of Arts, at 
8 o'clock, on Tuesday, January 11, when a discussion on 
“ Glare: Some of its Effects and Causes," would be opened by 
Dr. J. H. Parsons. 


ELECTROANALYTICAL DETERMINATION OF LEAD 
AS PEROXIDE* 


By HENRY J. S. SAND, Ph.D., D.Se. 


The electroanalytical determination of lead as peroxide 
has hitherto been rendered somewhat uncertain by the 
fact that when dried at temperatures at which it may be 
considered to be free from the risk of decomposition, it 
is always found to retain a small amount of water, and 
the corrections which various investigators state should 
be made for this vary very considerably. It has, therefore, 
been proposed by Treadwell to ignite the peroxide at a 
dull red heat, and thus convert it into oxide. This sugges- 
tion can, however, be carried out conveniently only when 
a dish is employed as the anode. Where gauze electrodes 
are made use of, it has been found practically impossible 
to effect the conversion in a gas flame without at the same 
time obtaining some lead as metal, owing to the reducing 
action of the flame. 

The theoretical factor for the calculation of lead from 
peroxide is 0-866, and the experimentally found factors 
which various investigators have put forward vary between 
0-853 to 0:857 according to Hollard and Bertiaux, and 
0-8634 to 0-8643 according to R. O. Smith, and also ac- 
cording to Arthur Fischer and Vossen. The results thus 
differ from the theoretical value according to the inves- 
tigator, by amounts varying between 0-15 and 1:5 %. 
The slight variations found by the same investigator 
refer to different amounts of lead. The temperatures for 
drying are given variously by the different investigators 
as 200° and 200? to 230°, but it may be considered certain 
that the discrepancies are not due, in the main, to difference 
of temperature. 

The following experiments were carried out primarily 
with the view to elucidate the behaviour of a lead peroxide 
deposit on drying, and incidentally further to study the 
eflect of varying conditions on its nature generally. 

The circumstances controlling the coherence of the 
peroxide have been found very similar to those which govern 
the coherence of metal deposits. The higher the tempera- 
ture and the smaller the current density, the more coherent 
is the precipitate. When employing the conditions which 
are most favourable to the quality of the deposit it is, 
however, necessary to avoid too large an amount of nitric 
acid in the electrolyte, and it is specially important to 
remove any oxides of nitrogen which may be present 
by evaporating the electrolyte to dryness before a deter- 
mination. Even small quantities of these oxides will render 
the exhaustion of the electrolyte at high temperatures 
impossible. The temperature was always kept slightly 
below the boiling-point. a maximum of about 97? never 
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being exceeded, as the current appears to produce lower 
oxides of nitrogen from the nitric acid at 100°. 

Large quantities of ammonium nitrate appear to render 
the precipitate of peroxide loose. It is not improbable 
that, under suitable conditions, alkali plumbates, and even 
the plumbates of heavy metals, may sometimes be formed 
as intermediate products. ; 

Colloids appear to have a similar effect on the deposits 
of lead peroxide as on those of metals. When obtained 
from a solution in which a small amount of stannic acid 
in the colloidal state is present, the precipitate of lead 
peroxide is always much more coherent than it would 
otherwise be. Small amounts of the colloid are precipitated 
with the peroxide. This fact should also be borne in mind 
when a solution is to be electrolysed in which colloidal 
metal oxides may be produced by the hydrolysis of salts. 

In almost all the experiments to be described, the 
electrolyte contained only nitric acid beside the lead salt. 
In two or three a small amount of nitric acid and a verv 
large amount of copper nitrate were, however, added in 
conformity with a suggestion by Hollard and Bertiaux. 
The method was, however, not proceeded with further, 
as it suffers from the fact that the electrolyte cannot be 
conveniently tested for freedom from lead, and besides, 
the results were found two or three tenths of a per cent. 
higher than with the strongly acid electrolyte free from 
copper. : 

The electrodes employed were those previously described. 
The outer electrode was always the anode. The gauze 
covers a surface of about 50 to 55 sq. cm. It consists of 
about 14 wires per linear centimetre of approximately 


0-2 mm. diameter, and the total surface available for the 


peroxide is probably somewhat less than 90 sq. cm. The 
volume of the liquid was about 85 c.c. The exhausted 
electrolyte was Ыкы tested for absence of lead bv 
neutralising a sample with ammonia and adding hydrogen 
sulphide, and the cathode was also examined for freedom 
from lead. 

In a former paper the author gave some results for the 
determination of lead as peroxide. The theoretical factor 
was employed, and both positive and negative deviations 
were obtained, the former seldom exceeding 0:3 %. The 
details of the method of drying, which were at that time 
not given, may here be stated. An oven improvised from 
a 14-litre Jema beaker, protected at the bottom by asbestos 
paper, was employed, which was covered by a cork lid, 
and a current of air was drawn through by means of a 
water-pump. 

In the course of the present investigation it was soon 
found that at a temperature of about 200° a lead peroxide 
deposit is capable of absorbing moisture in a damp atmos- 
phere, and only parts with this exceedingly slowly when 
heated in carefully dried air. The apparatus employed 
for heating in а moist atmosphere consisted of a sheet- 
iron can of about 25 cm. height and 11 em. width, which 
was closed at the top by a cork. The latter was provided 
with an opening designed to hold a smaller cork, to which 
the electrode was suspended by a wire. Some water was 
evaporated at the foot of the can, which contained sufficient 
Deng to allow the steam to escape, but was devoid 
of any arrangement to produce circulation of theatmosphere. 
The distance of the electrode from the bottom of the can 
was about 10 cm. In the experiments the electrode was 
always removed from the can while hot, so that there 
might be no possibility for drops of water to condense 
on 1t on cooling. | 

For those experiments in which the electrode was to 
be heated in dried air, а copper cvlinder of about 25 em. 
height and 5 cm. diameter was employed. The bottom 
was brazed on, and the top was closed hermetically by a 
cork. An altogether unexpected difficulty was experienced 
in obtaining a flawless cork of the necessary diameter 
cut at right angles to the grain, which would fit gas-tight. 
This difficulty was only overcome by obtaining a cork cut 
from a composite piece, consisting of three parts glued 
together. The cork held two glass tubes by means of which 
air previously dried in a tower containing caustic potash 
and calcium chloride could be caused to circulate with the 
aid of a water pump. 

In one experiment the electrode, with about 0:37 gram 
of lead peroxide, was heated to 200° in the moist atmos- 
phere for 25 minutes, whereupon it gained 1-1 mg. in weight. 
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On further heating in the dried air for 50 minutes at 180°, 
it lost 0-5 mg., and on again heating in the dry air for 
over an hour, it lost 0-3 mg. After this it increased in the 
moist air at 200° in 15 minutes by 2mg., in another 20 
minutes under the same conditions by 1-3 mg., then again 
in 25 minutes by 1-5 mg., then in 20 minutes by 0-4 mg., 
and in another 20 minutes by 0:8 mg., making a total 
increase of 6 mg., t.e., of about 1-795. After this the increase 
on further heating was inappreciable. The heavy deposit 
thus obtained only parted with its water exceedingly 
slowly when heated in the carefully dried atmosphere. 
In 20 minutes it lost 0-8 mg. at about 210?, and even at 
much higher temperatures the decrease was very slow, 
thus the joss in an hour at 230? to 240° was only 0°6 mg., 
and at about 280? in an hour and a half it was 1-4 mg. 

These experiments show that in drying the peroxide it 
is specially important not to allow it to absorb water from 
a moist atmosphere at a high temperature. They furnish 
à quite sufficient and satisfactory explanation why different 
investigators ahould have obtained different results when 
special precautions were not taken to remove the moisture 
from the atmosphere of the drying oven. At a minimum 
temperature of about 230° it appeared that even in a damp 
atmosphere no appreciable increase took place, but atten- 
tion must here be drawn to the impossibility to heat an 
object of 5 or 6 cm. height uniformly in an ordinary drying 
oven. A difference of 20? to 30? must always be allowed 
for between the hottest and the coldest parts of the object. 
Drying at à maximum temperature of 300? was also tried, 
but it appears that the peroxide is not absolutely stable 
at these high temperatures and that a continual decrease 
in weight takes place. The author believes that it may 
be taken as certain that when lead-peroxide is in contact 
with afr, there is no true equilibrium which would con- 
dition the existence of a definite temperature of decom- 
position, t.e., a temperature at which the decomposition 
tension of the peroxide would be equal to the partial 
pressure of the oxygen contained in the atmosphere. We 
are, on the contrary, here no doubt dealing with a so- 
called false equilibrium for which it would be exceedingly 
difficult to state definite conditions of stability. 

All these circumstances will always tend to make the 
drying of the peroxide at high temperatures a somewhat 
uncertain operation. The best conditions are no doubt 
to take the deposit quickly up to a temperature of about 
230? in a current of dried air. The factor which was found 
at a temperature of 200? in dried air varied between 0:863 
and 0-865. 

A much more simple and probably also more certain 
method to obtain satisfactory results was afterwards 
discovered in adopting the identical procedure always 
made use of for metals, viz., to dip the electrode first into 
a jar containing alcohol, then into another containing 
ether, and then to dry it rapidly over a Bunsen burner. 
The electric current itself is made use of to keep the deposit 
free from water by electric endosmose. The conditions 
for securing a satisfactory result are a high temperature 
of the electrolyte and a high current density. А special 
experiment showed that a lead peroxide precipitate does 
not absorb water so rapidly that an increase of weight 
need be feared during the operations of disconnecting. 
The electrode with a dried weighed precipitate of 0-4600 
gram lead peroxide was dipped into water and dried 
with alcohol and ether. The operations were repeated, 
and in both cases no change of weight was observed. It 
was likewise shown that no error need be feared 1f the ether 
should burn for an instant after accidental ignition during 
the process of drying. A measured quantity of solution 
containing 0:3172 gram of lead was taken for each experi- 
ment, the amount of nitric acid was 10 c.c. per 85 c.c. 
solution. Small currents were taken at the low tempera- 
tures in order to obtain a coherent deposit and to avoid 
the precipitation of lead on the cathode. 

In all the experiments, except Nos. 7 and 8, metallic 
lead was started from and the solution was quite free 
from oxides of nitrogen as already explained. The amount 
of nitric acid present was alwavs 10 c.c. and the vclume 
of the solution 85 c.c. The results may be summarised as 
follows :—For a temperature cf about 90? and a current 
strength of 5 amps. with the electrodes described the factor 
0:863 may be taken. For a temperature of 95° to 97? the 


factor is 0-865. In either case when alloys are analysed 
in which the percentage of lead is not very high, it will 
no doubt be sufficiently accurate to employ the theoretical 
factor 0-866. The amount of peroxide deposited does not 
appear to have any definite effect on the value of the factor. 


LONG DISTANCE TRANSMISSION 
LINES.* 


By PROFESSOR E. W. MARCHANT, D.Sc., Member, and 
E. A. WATSON, M.Sc., Student. 


(Continued from page 780). 


Advantages of Star: (1) The size of insulator used need 
only be large enough to withstand the star pressure of the 
system ; (2) the neutral point can be earthed and the 
pressure between each line and earth definitely equalised. 

As a matter of fact, the advantages of the A system in 
enabling the transformer to run with two phases onlv, if 
one of the lines break down, is not practically important, 
as it is found with 60,000 volt working that the insulators 
installed are rarely large enough to withstand the full line 
pressure, and if one of the phases break down the line is 
put out of service until repairs are effected. The same 
thing holds good with regard to the transformers. In spite 
of this, however, A connection is much more common than 
star, and at the Great Western Power Co.’s station, where 
the change from 60,000 to 110,000 was made on October 1, 
1909, the connection was altered at the same time from 
star to A. No practical difficulty of overheating due to 
circulating triple frequency current appears to be met 
with in this arrangement, nor does the variability of the 
netural point appear to act prejudicially on the working 
of the system. 

It is remarkable that star working is not more frequently 
used, as it would appear to be a much more satisfactory 
arrangement from almost every point of view on extra 
high-tension systems. 

Economic Limits or. TRANSMISSION. 

The factors which determine whether a given water- 
power can be used economically for the supply of electrical 
energy are: (1) The capital cost of the transmission scheme ; 
(2) the running charge of the station; (3) the cost of pro- 
ducing energy by other means. The last factor is, of course, 
simply a basis for comparison. If fuel is expensive—as it 
Is on the Pacific Slope—then, obviously, it is economically 
practicable to use water-powers involving much higher 
capital expenditure than in a country where coal is very 
cheap. The capital charges in connection with hvdro- 
electric schemes are by far the most important in deter- 
mining the cost of generating energy. The running charges 
are invariably low. In the Ontario Power Co.'s station at 
Niagara, the whole plant of 50,000 kw. was in charge of 
three men and two switchboard operators. In some stations 
the labour required is much greater. For example. at the 
Electron station, where a wooden flume 10 miles long is 
used to convey the water of the Puyallup River to the 
station reservoir, a staff of 50 men was employed in keeping 
the flume in a proper state of repair. This latter case is, 
however, quite exceptional, and it is probable that in a 
very short time all work of this description on hydro- 
electric stations will be replaced by structures of a more 
permanent nature. The chief item in the cost of hydro- 
electric power production is, therefore, the capital charge, 
and in such a station this is almost invariably higher than 
for a steam plant. The stations in which one would expect 
the greatest economy in capital expenditure would be those 
at Niagara, where the problem of conveving the water to 
the station only involves the boring of a short tunnel, and 
where the plant capacity is large. In these stations, how- 
ever, the cost was given at from £20 to £30 per kilowatt, 
including the transmission line, though in some cases it 
was a good deal higher. The higher figure is for the older 
stations, where a large amount of excavation work had to 
be done, and where a very expensive type of machine, with 
a shaft 130 ft. long between turbine and generator, had 
been installed. The lowest figure for capital expenditure 
was given for a station with a very small head, in which 
the natural conditions at the station involved a very small 
outlay in providing a channel for the water to reach the 
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paron The cost of this station, including transmission 
ine, was only £15 per kilowatt. Besides the capital charge 
involved in the station itself, the charge for the trans- 
mission line is usually a very serious matter. The Ontario 
Electric Development Co., for example, sell their energy 
at Niagara for less than half of what they charge for it at 
Toronto. 

One of the most interesting points about the transmission 
line is the determination of the most economical voltage 
at which it should be worked. Kelvin’s Law states that 
the most economical section of conductor for a given trans- 
mission is that for which the capital charge on that portion 
of the capital expenditure, which is proportional to the 
area of the conductor, shall be equal to the annual cost of 
wasted energy. 

Kelvin’s Law is based on the condition that the total 
charge for transmitting energy along the line shall be a 
minimum, but a sounder condition to apply to a transmis- 
sion line is that the ratio of the total cost of transmitting 
energy to the revenue earned shall be a minimum, and if 
this condition is applied we find that the cost of wasted 
energy must be equal to the whole charge for interest and 
depreciation on the transmission line. If we assume a cost 
for the station of £30 per kilowatt a load factor of 50%, 
and interest and depreciation charges 124%, the cost per 
B. T. U. will be 0-26d. The total cost per B. T. U. will amount 
to not more than 0:254. On а 20,000 kw. transmission, 
allowing 1095 copper drop, the cost of waste energy will 
correspond with a capital charge of £120,000, if 15% is 
allowed for interest and depreciation on the line, or a 
capital charge of £800 per mile. The cost of poles and 
insulators on a 8,000 volt line will be about £200 per mile, 
and the balance will pay for a 3-wire line, each conductor 
of which is 0-30 sq. in. in area. This corresponds fairly 
closely with the actual section necessary to give a 10% 
drop, t.e., 0-35 in. of copper. The calculation shows that 
the use of these voltages is economically sound, and that 
for transmissions of 200 miles and over pressure of the 
order of 100,000 volts must be employed. 


The second factor which determines the size of the con- 


ductor is the working pressure. With the high pressures 
used (as is shown above), the possibilities of the formation 
of a corona and the loss of considerable energy by brush 
discharge is one that requires careful consideration, and it 
would be impossible to reduce the section of the conductor 
used for the transmission below that for which such effects 
are produced. Another factor which might be expected to 
have some influence on the choice of voltage used for 
transmission is the cost of insulating the line. The cost of 
insulation goes up very rapidly when the voltage is greatly 
increased. The cost of insulators for a line designed to 
work at 100,000 volts is more than double that for a line 
designed for 60,000 volts, and it is & matter of simple 
arithmetic to determine in any particular case what is the 
most economical voltage for any given transmission scheme. 
In actual practice the effect of increasing voltage at the 
cost of insulation is not of great moment, as the cost of 
insulators is à comparatively small item in the total cost 
of a pole-line, and the working voltage is settled by the 
economic considerations detailed above. The common 
practice is to work the line to give a known percentage 
drop, and to increase the voltage on the line as the load on 
it increases until at the full load the pressure on the line 
is the maximum for which it was designed at a predeter- 
mined drop. The usual efficiency of transmission on most 
of the schemes seems to be about 9095, the copper drop 
being of the order of 1095, and the total drop due to 
resistance and inductance about 15%. 


Моревх Practice (HYDROELECTRIC PLANTS ONLY). 


The Station Itself.—The design of a hydroelectric power 
station is affected by local conditions to a much greater 
extent than if any other form of motive power were em- 
ployed. Every hydraulic station, in fact, presents a dis- 
tinct problem of its own, and has far more interest for the 
fngineer than the ordinary power station built in England, 
which contains so many standard turbo-generator sets, 
combined with a certain number of equally standard boilers. 

The nature of the country, the height of fall available, 
the nature of rock in the vicinity, and the geographical 
configuration of the country, all have to be considered in 
planning out a station and its transmission line. In some 
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favoured cases, such as Niagara and the Snoqualmie Falls, 
which supply Seattle and the Puget Sound district, an 
actual waterfall has been found ready to hand, and no 
flumes or pipe-lines are required, beyond the pipes or 
tunnels necessary to carry the water from the top of the 
Falls to the turbines at the foot. This, however, 18 rather 
the exception than the rule, and in many cases long lengths 
of flume, pipe, or tunnel have been necessary; especially 
is this the case in the western and central districts of 
America, where actual waterfalls are rare, but rocky 
canyons containing rushing rivers of frequent occurrence. 

The means adopted in this case of leading the water to 
the turbines from the higher reaches of the river depend 
entirely on local conditions. In some cases, notably at the 
Island Bar Station of the Great Western Power Co., the 
river follows such a winding course that a short tunnel 
driven through a mountain will tap the stream many miles 
further along its course. In this particular case a tunnel, 
3 miles long, reaches a point on the river 18 miles higher 
up along its valley, and a head of 420 ft. is secured, which 
will ultimately be increased to 520 ft. by building a dam 
and flooding the ravine. At the station at Vancouver also 
a tunnel 24 miles has been constructed, which takes water 
from a neighbouring lake in another valley, and so increases 
greatly the power available. In many cases, however, this 
construction is not practicable, and long flumes, ditches, 
or pipe-lines have been constructed along the sides of the 
valley. These flumes are generally built of wood, although 
the use of reinforced concrete is now being considered, as 
the life of a wooden one only averages about five years, 
and the flume requires constant watching and patrolling. 
The flume generally ends in a small storage reservoir 
sufficient to run the station for a few hours, from which 
steel pipes lead to the turbines. The storage has to be 
sufficient to keep the station running while any necessary 
repairs are made to the flume. | 

In some cases the flume is replaced by a pipe-line, fre- 
quently constructed of wood. An example of this is found 
at the power station at Ogden Utah, where a wooden pipe, 
6 miles long, is employed. 

In at least one plant—viz., that of the Central Colorado 
Power Co., at Shoshone, Colorado—the flume is replaced 
by a tunnel cut in the rocky wall, which forms the side of 
the valley. 

The choice of prime mover adopted depends very much 
upon the head of water available. Pelton or Doble wheels 
are generally used on high heads of 500 ft. and over, and 
reaction turbines on the lower ones. Pelton or Doble wheels 
are invariably installed with horizontal shafts, but turbines 
are used with either, vertical or horizontal ones, although 
the vertical shaft type is the most favoured at the present 
time. An interesting example of a low head turbine plant 
will be seen in the new power station for the City of Winni- 
peg, where the turbines are in a separate room to the 
generators, and work entirely drowned in water—the 
dividing wall being built as a dam, and the shaft passing 
through a stuffing-box in it. The head of this plant эв 
only 40 ft. l mE 

The chief disadvantage of the vertical shaft turbine 1s 
the amount of excavation involved in the construction of 
the wheel.pit, this being especially noticeable in the well- 
known plants at Niagara, which, with one exception, have 
their generators situated at the top of the falls, while the 
turbines are, of course, at the bottom. Out of five large 
stations at this centre one only—viz., that of the Ontario 
Power Co.—has its machines at the same level as the 
turbines. The most striking example of excavation 18, 
however, found at the Snoqualmie Falls, where a chamber, 
200 ft. by 40 ft. by 30 ft., at a depth of 260 ft. below the 
ground, has been cut out of the solid rock, although hon- 
zontal shaft turbines have been adopted. 

Closely connected with the question of head and type of 
turbine is that of safety devices, including governing. The 
problem of satisfactorily governing a large station working 
under a high head is a very difficult one, and great care 
must be taken to protect the pipe-line from the effects of 
water hammer or stress due to the load being suddenly 
thrown of. There have been cases of stations having their 
pipe-lines completely wrecked by the sudden closing of a 
valve at the lower end. | ‚ 

The chief function of the governor in a hydraulic station, 
as generally installed in the western and central States, 1s 
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to prevent the machines from running away if the whole 
load is suddenly thrown off. During normal operation it is 
common practice to keep the machines running at” full 
load, and look"after the variations by means of a steam 
plant installed ‘at some other point on the system. 

If governing is done bv checking the flow of water, it is 
necessary to have some form of relief valve or surge pipe 
installed, a surge pipe being probably the most satisfactorv 
if the head is not too great, but for very large heads this 
becomes unsatisfactory. А common practice is to use 
some forn of relav valve operated by the water pressure 
and controlling an oil or hvdraulic evlinder which operates 
the relief valve proper. 

k The pressure tunnel at the plant of the Great Western 
Power Со. is protected by a surge pipe at its junction 
with the steel pipe-line in addition to the usual relief 


valves at the station itself. That there is need for a pro- 


tection of this sort was manifest by the frequency with 
which it discharged and the large volume of water which 
escaped at each discharge. With high head plants using 
Pelton or Doble wheels governing 1s almost invariably 
obtained by swinging the nozzles so as to partiallv clear 
the buckets. These plants are generally placed longitu- 
dinally beside a stream, and the nozzles arranged to dis- 
charge into it. This method of governing, although 
obviouslv verv wasteful of water, relieves the pipes from 
all stress, and on the very high head plants of 1,000 ft. 
or over is universal. | 

The general arrangement of the plant of a modern 
station is fairly well standardised, although not to any- 
thing like the extent of an English steam-driven station. 
General practice in the most recent stations appears to 
favour generation at about. 11,000 volts, with oil-insulated 
water-cooled transformers of a large capacity raising the 
pressure to that of the line. Taps are frequently provided 
for working at less then the full voltage, if desired, and 
this is often done during the early stages of the plant, 
before it gets its full load. In some cases the transformer 
is considered as forming one unit with its generating plant, 
as in the plant of the Great Western Power Co., where 
each machine has its own three-phase transformer of 
10,000 kw. capacity. In one case—-viz., the plant of the 
Central Colorado Power Co.—the transformers were treated 
as forming part of the line, a bank of three single-phase 
transformers being connected thereto without any high- 
tension switchgear at all, although this, however, is not 
usually the case, high-tension oil and disconnecting switches 
bemg extensively used. 

The hydraulic portion of the plant depends naturally 
very much on local conditions, but where these are similar 
a standardised design has been adopted. This is especially 
the case with the vertical shaft pattern, as found in a large 
number of medium head stations. The oil supply of such 
a plant is a matter demanding considerable care, as the 
consequence of a failure of the pressure oil to the footstep 
bearings of the turbine would be disastrous. The oil supply 
for this 1s generally furnished by separate pumps to those 
which supplv the governing mechanism, but provisions 
made for each supply to draw on the other in case of need. 
In only one case were direct-coupled exciters found. 
Separate machines driven by small turbines or Pelton 
wheels are practically universal. Considerable diversity 
exists in the design of the switchgear, both cell type and 
open-pattern arrangement being found, the numbers of 
each being about equally divided if the Niagara plants are 
included. 

If these are left out, the majority of the stations visited 
had their high-tension gear and busbars quite exposed, 
although neighbouring parts were generally separated by 
brick partitions. Copper or aluminium rods supported on 
large pin-type insulators were used in all the plants except 
that of the Central Colorado Co., where the rods were 
hung from above by means of suspension insulators such 
as were employed on the line. The line is usually brought 
into the station through large porcelain bushings, some- 
times in the station wall, but in the higher voltage plants 
placed in the roof, in which case they much resemble a 
large transformer bushing. Just outside the station are 
placed the lightning arresters. Inside the station the line 
goes to a choking coil, usually a plain copper spiral hung 
in the air, but sometimes an elaborate arrangement with 
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oil insulation ; exactly why this latter should be adopted 
is not clear, as the copper spiral is much cheaper"and just 
as effective for the high frequencies of lightning distur- 
bances. In all cases but one the line was fed through oil 
and disconnecting switches from the high-tension “ bus." 
The oil switches are either mechanically, electrically, or 
pneumatically operated, the latter being used on the 
110,000-volt plant of the Great Western Power Co., where 
thev appear to be giving satisfaction. The whole of the 
switch, including the operating cylinder, is alive, and air 
is supplied through rubber insulating hose. Consequently 
the switch is extremely compact, and takes up but little 
space considering the high: voltage at which it works. 

The disconnecting switches are usually plain knife 
switches, opened by hand by means of a wooden rod about 
8 ft. long. The insulation of this rod is quite sufficient to 
allow the user to touch live parts with perfect safety. 
although in the case of the Great Western Power Co. the 
disconnecting switches, like the oil switches, are pneu- 
matically operated. Instrument transformers are frequently 
employed on the high-tension side of the staton, although 
thev tend to assume rather formidable proportions. Small 
electrostatic potential indicators are used on the high- 
tension conductors to indicate to the operators whether 
these are alive or not. They consist simply of a pivoted 
aluminium vane moving in front of a fixed section and 
acting on a similar principle to an ordinary electroscope. 
The generators employed in modern stations are all re- 
volving-pole machines of fairly high speed, a 10,000 kw. 
machine generally running about 300 r.p.m. Their con- 
struction is, therefore, intermediate between that of an 
ordinary slow-speed machine and a high-speed turbo- 
generator. Salient-pole rotors and natural ventilation seem 
to be universal. Both three-phase transformers and banks 
of single-phase units are employed, and practice does not 
seem to be decided as to which of these is the best. In a smal] 
station where there is only one bank of transformers, 
single-phase units have the advantage that less spare 
capacity need be carried, while in large stations with a 
number of banks the provision of a complete bank in the 
shape of one three-phase transformer is not a serious 
matter. In the small station, on the other hand, this would 
involve carrying a spare plant of capacity cqual to that 
installed, while with three single-phase units only one-third 
of the working capacity would be necessary. 

Air-cooled and insulated transformers are used in some 
of the older stations working at 40,000 volts and under, 
but not in any of the newer or very high-voltage plants, 
and thev need not be seriously considered. The fire risk 
from oil insulation does not appear to be great, although 
it is usual to place each transformer in a separate brick 
chamber with a steel door that can be closed if required. 
The insulation of the high-tension leads where they pass 
through the case of the transformer is a most difficult 
problem. A terminal for 100,000 volts is quite a large 
thing, even if condenser-type insulation be adopted. The 
object of the so-called condenser-tvpe insulation is to 
obtain a terminal over tlie surface of the insulation of which 
the potential gradient shall be nearly as possible uniform. 
This is done by embedding in the insulating material metal 
lamine whose dimensions are so chosen that the capacity 
between any two lamine is the same, this giving a number 
of equal increments of potential from the case of the 
transformer to the live conductor. 

Line Construction. — With the exception of a 33,000-volt 
line feeding Schenectady, all plants in the States working 
at less than 65,000 volts appear to use pin insulators, 
while above this the suspension type is emploved. 

The construction of the pin insulator depends, of course, 
upon the voltage for which it is designed, but on 60,000 
volts three or four-part insulators are usual. Brown 
porcelain is very general, but a slate-coloured glaze 1s now 
being introduced, which is said to give a very inconspicuous 
insulator. White glazed porcelain is never used, the reason 
given by the makers being that it makes too good a target 
for rifle bullets, although inquiries made at the various 
power plants showed but little trouble on this score. Glass 
insulators, practically universal on telephone and 2,300- 
volt lighting circuits, are not used on the highest voltage 
lines. They were originally employed at Vancouver on 
40,000 volts, but are being replaced by brown porcelain. 


—— 


Lack of mechanical strength and liability to cracking by 
the action of frost seem to be their chief disadvantages. 
Suspension insulators and steel towers are the latest 
development in line construction, and are always used for 
the very high voltages—4i.e., 100,000 volts or so. There 
are two types of suspension insulators in common use, 
viz., the Locke and the General Electric patterns. These 
are generally used either four or five in series on a 100,000- 
volt line, which gives ample insulation even if one insulator 
should break down. Thev are hung from the cross-arms, 
and no provision made against swinging of the conductor 
except that anchor towers and strain insulators are in- 
stalled at intervals and, of course, at all bends in the line. 
With suspension insulators the ordinary triangular arrange- 
ment of conductors is not, of course, practicable ; generally, 
-if only one line is installed, the three conductors are placed 
in one horizontal plane. When two lines are run, three 
conductors can be placed on each side of the tower and 
suspended form three cross-arms. The towers are generally 
galvanised steel shipped in sections, which are bolted 
together at the site. Each section 1s galvanised completely 
after construction, so that the risk of corrosion is very 
slight. It is usual to test insulators to at least 50% above 
their working pressure before leaving the works. Firms 
which undertake the manufacture of insulators have in- 
stalled elaborate testing equipments for this purpose, with 
which a considerable amount of original work has been 
carried out. 

Although America has been regarded as the home of 
wooden poles, all the latest and best plants, both at Niagara 
and in the western and central districts, are now adopting 
galvanised steel. The advantages of these are fairly obvious, 
as they are much stronger and more reliable than wood, 
and also have a longer life. The effect of climate on the 
formation of a corona on the transmission line has already 
beeu noticed. 1t also has a considerable bearing on the 
size and type of insulator employed. For example, at the 
De Sabla station of the Pacific Gas and Electric Co., 11-in. 
insulators of the type shown in Fig. 25 were used in the 
interior of the country, while on the same system 14-in. 
triple petticoat insulators, similar to Fig. 26, were employed 
near the sea coast owing to the effect of salt sea-fogs, which 
are frequent in the San Francisco region. Again, in the 
lines running in the neighbourhood of the Great Alkali 
desert of America, frequent trouble is caused by dust- 
storms, which deposit the salt dust on the insulators and 
cause short circuits. Instances occur every winter of eastern 
districts being shut down for periods which would be 
thought excessive in England; but the American public 
seem to appreciate that it is better to have light 99 days 
out of 100 than to have no light at all. Certainly with the 
American system of transmission and distribution, elec- 
tricity is available in places in which it could never be 
obtained under our conditions. 

Wooden v. Iron Pins for Insulators.— In all the early 
installations the insulators were mounted on wooden pins, 
usually of eucalyptus-wood coated in oil or boiled in 
paraffin. The two difficulties which have arisen in connec- 
tion with these are: (1) The digesting of the pin-screw due 
presumably to the formation of nitrogen compounds by 
brush discharges from the wire; (2) burning of pins due to 
leakage current. Of these two phenomena the first is by 
far the most prevalent, particularly on the Pacific Coast, 
and has led to the practical abandonment of the use of 
this type of pin in all newer installations. Even in the 
Salt Lake District at Ogden, where the transmission 
pressure is only 28,000 volts, the wooden pins are being 
steadily displaced by iron pins, either with lead screws 
for screwing into the insulators or by iron pins cemented 
into the insulators. 

Length of Span.—With a wooden pole-line the length of 
span is usually from 120 to 150 ft., but with a steel tower 
construction the length of span is increased, on account of 
the greater strength of the towers, and it 1s no unusual 
thing with such a line to have as long a span as 1,200 ft. 
for the normal line. Where a canyon or strait has to be 
crossed, spans as long as 3,000 ft. are installed, but in this 
case steel wire is used instead of aluminium or copper. It 
might be expected that with such long spans there would 
be more danger of the wires swinging together in a high 
wind, but as a matter of fact this difficulty does not seem 
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to be a serious one. The wires oscillate very little when 
they are deflected by the wind, and swing in unison. The 
clearances are, of course, much larger than with the lower 
voltages and shorter spans. The normal clearance on a 
60,000-volt line is 6 ft., on a 100,000-volt line 10 ft., and 
in the latter case, at Island Bar, the three transmission 
lines are arranged one above the other, so that there is 
practically no risk of their touching. The sag of a line 
with a 1,200 ft. span is, of course, much larger than with 
a shorter span, for a given tension on the line the sag 
increases in proportion to the square of the distance 
between the supports, and this necessitates the use of much 
higher towers. At the Great Western Power Co.'s installa- 
tion the height of tower was 90 ft., while in Central Colorado, 
where the number of poles per mile is six, the height of 
the pole is only 50 ft. The sag allowed may be very large, 
as much as 30 or 40 ft., at the highest temperatures. 

Where the transmission line crosses a railroad or road, 
the usual practice is to arrange two towers as near together 
as possible on each side, so that a wire breaking will not 
be able to reach the ground. A cage such as is common 
in England is rarely, if ever, seen, and in some parts no 
Special precaution is taken against risk from falling wires. 

Line Material.—The two metals chieflv used for an 
overhead line are aluminium and copper. The relative 
advantages of these have been much discussed, and although 
a great many lines have been erected with aluminium as 
the conducting material, the tendency in the newer stations, 
at any rate on the Pacific Coast, is to use copper. The 
advantages of copper are that it has great mechanical 
strength, and is & material which is easily jointed and 
soldered ; it is not so electro-positive as aluminium, and 
is, therefore, not so likely to corrode in a foggy atmosphere. 
On the other hand, aluminium has the advantage of being 
a lighter metal than copper for the same conductivity, 
and is a less expensive material to erect. Joints in an 
aluminium cable are usually made by splicing, no solder 
being used to give better conductivity. These long splices 
are often made in the middle of long spans, and appear 
to be quite satisfactory. The conductor used is, in nearly 
every case, a stranded one. This is necessary for heavy 
current transmissions, on account of the great stiffness 
of a solid conductor. Even when stranded with 7 or 19 
wires, the cable is often too stiff for convenient handling, 
and a hemp cord is inserted. Another reason for the use 
of the hemp cord is that when a seven-strand cable is 
erected in the ordinary way, it is usually the centre strand 
which breaks when the cable is strained. By having the 
conductors regularly arranged around a central core the 
stress is more uniformly distributed, and the cable has 
greater strength for a given cross-section of material than 
if it were built up in the ordinary way. One disadvantage 
of aluminium is that it has a higher co-efficient of expan- 
sion than copper. 


Co-efficient of expansion of copper per ^F. .. 0'0000096 
- е aluminium ,, 0:0000128 
steel Е 00000064 


Hence an aluminium line will change іп sag more with 
increase in temperature than one of copper, and when the 
sag becomes comparable with the height of the tower this 
is à matter of some importance. 

A disadvantage of the larger cross-section of the alum- 
inium line is that the effect of wind pressure on it 1s more: 
marked than on a copper line, but, on the other hand, 
the risk of a corona effect and brush discharge with an 
aluminium line is considerably lessened. The third material 
which is sometimes used is steel, but this is employed only 
on long spans, where the question of mechanical strength 
is of primary importance. Steel can, of course, be worked . 
at à much higher stress than either copper or aluminium, 
and in spite of tis relatively high resistance, is used on all 
very long spans of 3,000 ft. or over. 

SUB-STATIONS. 

(a) Static Transformers.—The general distribution system 
in America is so different to that of England that a few 
words of explanation may be tendered in order to show 
what special problems are presented in that country. 
Direct-current distribution as found here is unknown 
except in one or two of the largest towns, and then only 
in the central districts. The chief use of direct current 1s 
for railway work, and to some extent for elevator service. 
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The universal system of distribution is by means of over- 
head wires strung on wooden poles and working at 2,300 
volts; these are carried along all the streets. At intervals 
a small transformer is bolted on the pole, and steps the 
pressure down to 110 volts for service to the neighbouring 
houses. In consequence of this there are a large number 
of sub-stations which simply contain static transformers 
for reducing the pressure to the 2,300 volts required for 
distribution. These stations, in addition to the trans- 
formers themselves, contain induction regulators for 
regulating the voltage on the outgoing side. These are 
constructed like an ordinary induction motor with a stator 
connected as a shunt across the lines and a wound rotor 
which is prevented from rotating, but can be turned 
through an angle by means of a quadrant gearing with a 
worm driven by a small motor. The axis of the regulator 
is placed vertically, and the whole apparatus, except the 
quadrant and motor, are immersed in oil. Automatic 
regulation is thus obtained by adding or subtracting the 
regulation voltage from that of the line. 

In some of the sub-stations of the Pacific Gas and 
Electric Co. regulation was obtained by the use of tapping 
points on the transformers. A number of turns of the 
winding equal to 5% of the whole amount were brought 
out and sub-divided to give steps of about 1% each. А 
selector switch was arranged to take current off any one, 
and their connection could also be reversed so as to give 
a total range of 10%. These regulators were worked by 
hand, and appeared to give satisfaction. They have the 
advantage over the induction regulators of not affecting 
the power factor of the line, though this is not a very 
serious drawback when the regulation required is only 
` small. In some towns the 60,000-volt current is stepped 
down to 12,000 volts or so before entering the city. This 
may be done from a desire to safeguard the citizens, but 
it is more likely owing to the fact that 60,000-volt trans- 
formers can only be built in large sizes, and that 2,300 
volts is not sufficient to feed a very large area. Under- 
ground cables are used occasionally in the busier districts 
of the large cities, but are, generally speaking, very un- 
common. | 

(b) Sub-station Converting from Alternating to Direct 
Current.—These are chiefly used for railway work, but 
also for city supply and series arc lighting. The machinery 
installed presents no special interest, both synchronous 
and induction motor-generators and rotary converters 
being found, but the motor converter does not appear to 
be used. Rotary converters are used on 60 cycles up to 
quite large sizes, an example being a 2,000 kw. machine 
installed at Vancouver. This, however, is an exceptional 
size, and machines for this frequency are not common 
above 500 kw. Vertical shaft machines are found in some 
stations, an interesting example being some rotary con- 
verters now being built in which the shaft is stationary 
and the armature spins on it as a pivot. Stations supplying 
current for series arc lighting are peculiar to the American 
continent, quite high voltages (up to 10,000 volts) being 
employed. Rotating machinery is sometimes employed 
to effect the conversion, but extensive use is also made of 
mercury vapour rectifiers combined with constant-current 
transformers. These rectifiers appear to be very successful, 
having a life of 3,000-4000 hours and being built up to a 
capacity of 10,000 volts and 30 amperes. Batteries do not 
appear to be much used except in some of the larger towns ; 
a large one of 8,000 ampere-hour capacity at 250 volts 
is installed in the sub-station at San Francisco, but in 
general the amount of attention and maintenance which 
they require appears to militate against their use more 
than it would in England. The chief use of the one at San 
Francisco appears to be to act as a reserve and keep up 
supply in the event of a breakdown of the transmission 
line. It is very rarely that separate generating plants are 
provided for traction and lighting service. One company 
usually operates the whole, from one system, and this, 
combined with the large use of power for heating power 
and elevator service, probably tends to the realisation of 
a better load factor than obtains on the average English 
Station. 

SUB-STATIONS FOR CHANGING FREQUENCY. 


When low-frequency current has to be distributed for 
lighting purpose, it is the usual practice to install frequency- 


changing plant; this consists of motor generator sets, 
many of them built on vertical shafts. The type of notor 
may be either synchronous or induction, and the generator 
is of the ordinary revolving field pattern. These frequency 
changers are, of course, only used when the frequency of 
generation is 25 or 30 cycles per second. It is remarkable 
that very little hghting has been attempted at the lower 
frequencies. With incandescent lamps, either of the carbon 
or Nernst pattern, the flicker when the lamps are supplied 
with current at 25 „ is imperceptible, and even with 
metal filament lamps this effect is hardly noticeable. The 
only lamps with which such a low frequency becomes a 
matter of importance are arcs; but as, on an alternating 
current, all arc lamps are notably inefficient as compared 
with direct-current ones, it hardly seems worth while 
changing frequency in order to make alteranting lamps 
effective. In some places sub-stations containing machinery 
of 35,000-40,000 kw. have been installed to change the 
frequency of supply from 30 to 60, and to an impartial 
observer it would seem a far better plan to have spent 
the money so invested in improving the distributing 
system. 


DISCUSSION. 
Brest METHOD OF GOVERNING. 

Mr. T. L. Miller.—The joints in the pipe line were very 
important. The best method of governing is by checking the 
flow where possible. Generators for use with hydro plants ought 
to be so constructed that when the speed, owing to turbines 
racing, becomes excessive, no damage was done. Regarding 
pneumatically operated switches, to ensure reliability a con- 


tinuous supply of air must be kept in the cylinder for action 


at any moment, otherwise there might be leakage, and so no 
force to work switch. 


THE OVERHEAD SYSTEM. 

Mr. S. L. Pearce. —The power rates in the States were higher 
than ours. He had considered the question of overhead trans- 
mission from the Manchester stations to Gorton and Audenshaw 
(about three or five miles away), and found that at the best 
only 20% would be saved over underground cables. But by tbe 
time the Board of Trade's requirements were satisfied there 
was nothing to be gained by the overhead system. Regarding 
delta v. star, he thought the advantage lay with the delta 
connection, especially for power services. By the use of an 
artificial star, the cost of the fourth wire could be saved, the 
distribution being carried out with three wires, and the con- 
sumer using the artificial star if required. 


ENGLISH ENGINEERS AND OVERHEAD WORK. 


Mr. Miles Walker.—English engineers were too much afraid 
of overhead work. They had a horror of shut downs. If the 


Board of Trade would make reasonable concessions, and if it А 


is really possible to run a 60,000-volt line in duplicate, or even 

triplicate, year in, year out without a shut down, then he thought 

overhead transmissions from the coalfields would surely come. 
ADVANTAGE OF ASYNCHRONOUS GENERATORS. 

Dr, Rosenbery.—The only advantage in using asynchronous 
generators was that it was not necessary to synchronise other 
machinery before switching in. But in practice no one would 
switch in large induction motors without first synchronising it 
with the voltage. 

ErrEcT ОЕ LocAL CONDITIONS. 

Mr. S. J. Watson (chairman).—The Thury system was not 
used in America, but the principle of increasing the voltage 
as the load increased, as they did, was the same. He did not think 
H.T. transmission would come in England, because local loads 
were so large. In America 10,000 to 20,000 kw. was carried 
per line. Here the Board of Trade regulations set the limit 
at about 1,000 kw. 

CavsES OF BREAKDOWN. 

Prof. Marchant (in reply).—The American lines usually had 
about six poles per mile. The chief causes of breakdown were 
ice and snow on the lines, and rarely the ice in the rivers. Under 
certain conditions the capital cost was greater in hydro-electric 
than in turbine stations. The overhead transmission was verv 
reliable, as results showed. Though the delta connection was 
very largely used, he thought the star was better. Overhead 
transmission was largely a question of way leaves, and here 
we were badly placed, as way leaves were difficult to negotiate 
at reasonable rates. Copper was more reliable than aluminium 
for lines. The earth wire screens the line from electro static 
disturbances, saved the insulation. 


A PossIBLE SOLUTION. 

Mr. A. E. Watson (in reply).—In the steam experiment 
mentioned by Prof. Schwartz, he thought there were probably 
globules of water as well as steam vapour in the jet, and that 
this might account for the action. The best cement was Portland 
cement. 
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OVERHEAD RAILWAYS. 


If we may take Sir Melvill Beachcroft, Chairman 
of the London County Council, as a prophet, London 
may soon witness the beginning of yet another 
system to complicate our already intricate web of 
traffic arrangements. Speaking at the opening of 
the Blackfriars subways, Sir Melvill, with a fine 
appreciation of contrasts, stated that the new 
move to provide additional traffic facilities would 
be to build overhead lines. The idea appears to 
be to construct some form of overhead viaduct 
from a point north of Blackfriars Bridge to a point 
north of Farringdon-street ; and, again, a viaduct 
from the Victoria Embankment across the Strand 
at a point west of the Central Law Courts, these 
viaducts being continued across the river, over a new 
bridge to link up the tramways south of the Thames. 
It is estimated that the combined project would cost 
£2,000,000. All things being considered, this is 
probably too modest a computation. It may be 
asked why we should have an overhead system at 
all, in view of the fact that so many authorities 
favour the shallow subway for tram traffic, a 
modification of which we already have in the short 
cut from the foot of Waterloo Bridge to Theobald's 
Road, and another example of which is foreshadowed 
in connection with the new city bridge project. 
But Sir Melvill states that underground communica- 
tion is almost overdone, so far as the busy centres 
are concerned, owing to the existing underground 
railways and the difficulties that have to be met 
as regards sewers, water and other pipes and also 
foundations. As for the shallow ways, these do not 
answer the purpose, according to Sir Melvill, who 
wishes to see some elevated way which would take 
not only the up and down line of double-decked 
cars, but ordinary traffic as well. He contends that 
another advantage of viaducts over subways would 
be that the new frontage space upon them would be 
valuable and could be readily let. Evidently we 
have here something quite different to the ordinary 
elevated ways such as are known in Berlin or New 
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York. It is rather suggestive of a double-decked 
street. Whether such a device would be successful 


is doubtful, but what is quite certain is that the 
ordinary type of elevated rail and tramways alluded 
to above ought not to be adopted in London. We 
are only too familiar with the ghastly accidents 
which have happened again and again both in 
Berlin and New York on the elevated electric rail- 
ways, accidents which are peculiarly disastrous both 
to those travelling in the elevated railways and 
those using the streets below. Such accidents are 
difficult to avoid in the type of traffic referred to, 
and would be particularly so in London, with its 
extra damp atmosphere and constantly recurring 
thick fogs. These atmospheric phenomena would 
not only retard traffic during busy months of the 
year when aids to traffic are specially wanted, but, 
in our opinion, condemn the system in toto. Indeed, 
one of the greatest points in favour of electrified 
“ tubes " and subways is that they facilitate loco- 
motion at the worst periods of the year—when rain, 
ice and fogs render ordinary level traffic more 
difficult and dangerous than usual. Both in the 
interests of the general traffic problems and of the 
electrical industry's contributions to the solution 
thereof, it is to be hoped that Sir Melvill Beach- 
croft's suggestion will receive scant encouragement. 


CORRESPONDENCE. 


TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
„THE EDITOR, 149, Fleet Street, London, E. C.“ Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


LIGHTNING CONDUCTORS. 

Sir,—My quotation from Sir Oliver Lodge's “ Lightning 
Conductors " was given perfectly correctly, but I carried it 
so far only as it was a definite statement of fact relating 
to the point I raised, viz., that the most abrupt possible 
bends or changes of direction in a conductor do not increase 
self-induction. 

I do not know whether Mr. Hedges intends us to accept 
the addition to the quotation as a further extract from Sir 
Oliver Lodge's letter to him, or whether, by misplacing the 
inverted commas, he has made it appear that the whole 
is the context in the book. "The correct rendering of the 
second sentence is: “ But so long as a conductor is straight 
(and a conductor must, of course, be straight), so long will 
there be some tendency to side flash, however thick it be 
made,“ which does not in any way rebut mv contention 
that straightening a conductor does not abolish self-induc- 
tion, or that, converselv, abrupt bends increase it. 

I do not think that Sir Oliver Lodge wrote the words 
decrying the value of experiments, for his work is based 
very largely on such, and he has said: Experiments in а 
laboratory, and a thorough understanding of what occurs 
on a small scale, are a verv good introduction to the en- 
lightened study of atmospheric electricitv, though they are 
by no means to be regarded as a substitute for that direct 
study." If he considers that an experiment with a dis- 
charge from an influence machine is no criterion as to what 
would occur in the case of a similar discharge, increased to 
the extent of a lightning flash, why did he, in a work on 
lightning conductors, give details of such experiments, 
including three sets illustrating the inductance-reducing 
effect of the zig-zag ? 

If the question to which Sir Oliver Lodge replied was 
whether he had advocated the fixing of conductors in a 
zig-zag fashion, his answer is such as I should have ex- 
pected; but I do not consider it consistent with one as 
to whether abrupt bends increase self-induction. Mr. 
Hedges has omitted to inform us what his question was. 


I do not think the interposed remark—“ a lightning 
conductor must, of course, he straight " -was intended to 
be taken literally, but only in its wider sense as the anti- 
thesis to the close zig-zagging to and fro that experiment 
showed to be advantageous in reducing inductance, but 
which would be impracticable of adoption. Had it been 
intended in its limited, and strictly literal, sense, it would 
have been an arbitrary assertion. that Sir Oliver Lodge 
does not justify in any part of this work, that would be 
impossible to comply with, and that would not be borne 
out by the recommendations he has made for the applica- 
tion of lightning conductors. 

As stated in my letter of October 8, there are reasons 
why it is not advisable to zig-zag a conductor, woof fashion, 
across the wall of a building, and I have never advocated 
such a procedure; but I contend that nothing has been 
shown, either by theory, experiment, or observation of 
lightning effects, to suggest that an abrupt bend in a con- 
ductor increases inductance, or even that a discharge 
would spark across a right-angled bend. 

Mr. Hedges has taken advantage of a printers error in 
my letter of October 22— the substitution of ` which " for 
" what "—to evade my remarks by saying his book was 
never put forward as the official report of the Committee. 
But a chapter in it undoubtedly professes to give the 
report, and it is in this chapter that additions have been 
made to the official report, over the signatures of the 
members, and in а way that makes it appear they are the 
Cominittee's own words. 

Perhaps Mr. Hedges will be good enough to state whether 
these interpolations were made with the permission and 
approval of the members of the Committee, or whether 
they are unauthorised * 

I should also like to know whether his addition of the 
Royal Society to the title of the Lightning Research Com- 
mittee is intended to add lustre to its report? The official 
edition states that the Committee was formed by the 
Councils of the Roval Institution of British Architects and 
the Surveyors’ Institution. 

I am, Sir, yours faithfully, 
ALFRED HANDs. 
91, Leadenhall-street, London, E.C., 
December 7, 1909. 


ELECTRICAL DRIVING OF TEXTILE FACTORIES. 


Sir,-- Referring to the letter on the above subject, which 
appeared in your issue of the 3rd inst., the Council of the 
Bradford Engineering Society, after full enquiry, desires 
to confirm the report as a true and accurate record of the 
proceedings of the Committee. 

The complete report was typed and issued to every 
member of the Committee several weeks before the meeting 
at which it was finally adopted, and no portion was, 
therefore, published without the knowledge of every 
member, and without full opportunity for discussion. 

The Committee decided from the outset not to enter 
into any discussion undertaken for the purpose of personal 
or trade advertisement, and it would obviously be useless 
to take notice of any further communication frum gentle- 
men who so lightly repudiate the statements for which 
they themselves are responsible. 

(Signed) GEORGE CARTER, 
Secretary. 
Bradford Engineering Society, 
Bradford, December 7, 1909. 


MUNICIPAL ELECTRICITY. 


A special meeting of the representatives of the Associa- 
tion of Municipal Electrical Engineers of Greater London 
and of the London Electricity Companies’ Officials Associa- 
tion was held at the Hammersmith Electricity Works on 
the 2nd. Papers were read by Mr. Seabrooke on The 
* Telephone" System of Charging, and by Mr. Bell on 
Electric Heating, with Special Reference to the Therol ” 
Heater. 

The meeting was largely attended by the Municipal and 
Companies’ representatives, and an interesting discussion 
took place. It is hoped to arrange future meetings of : 
similar nature. 


THE ELECTRICAL 


ELECTRIFICATION OF THE G.N.R. OF AMERICA.* 
BY CARY T. HUTCHINSON. 


The first three-phase installation on a trunk line railway 
in the United States was put into operation early in July 
of this year at the Cascade Mountain tunnel on the Great 
Northern Railway, in the State of Washington, about 100 
miles east of Seattle. 

In general, the plant comprises a hydroelectric gene- 
rating station, operating under a head of 180 ft., having 
a capacity of approximately 5,000 kw. in generators at 
6,600 volts and 25 cycles ; a transmission system, operating 
at 33,000 volts, delivering energy to a sub-station, where 
it is transformed to 6,000 volts, at which pressure it is 
supplied to the overhead conductors and to the locomotive 
by way of an overhead trolley; on the locomotive the 
pressure is reduced by three-phase transformers to 500 
volts, for the supply of the four three-phase motors with 
which each locomotive is equipped. The Great Northern 
Railwav crosses the Cascade Mountains through a tunnel 
13,873 ft. long; this tunnel is on a tangent, and has a 
uniform gradient of 1-7%; rising to the tunnel from 
Leavenworth, on the east, the ruling grade is 2:2°,, and 
919; of the total distance of 32-4 miles from Leavenworth 
to the tunnel is on the ruling grade. From Skykomish, 
on the west to the summit, the ruling grade is 2:290, and 
44% of the distance of 24:8 miles is on he ruling grade. 

The plant described herein is designed for use over the 
entire mountain division, by extending the svstem of 
conductors and building additional stations; it was not 
designed for the operation of the tunnel alone, although 
even if the problem had been the handling of the traffic 
through this tunnel and its approaches onlv, the three- 
phase system would in all probability have been selected, 
on account of its greater simplicity and less cost. The 
choice of the system to be used was under consideration 
for more than a year; the three-phase svstem was finally 
decided on, plans were prepared. bids obtained, and the 
contract for the four locomotives let on June 22, 1907. 

The original problem was to provide equipment to handle 
a train having a total weight of 2,000 tons, excluding the 
electric locomotives, over the mountain division. from 
Leavenworth to Skvkomish, a distance of 57 miles. The 
svstem was to be first tricd out at the Cascade Tunnel. 

The tractive effort required to accelerate a tram having 
a total weight of 2,500 tons on a 2:29, grade, using 6 lbs. 
to the ton for train resistance and 10 lbs. to the ton for 
acceleration, making a total of 60 lbs. to the ton, 1s 
150,000 Ibs.; this would require four locomotives of a 
tractive effort of 37,500 lbs. each. The railway company's 
engineers limited the weight on a driving axle to 50,000 Ibs. ; 
therefore, four driving axles per locomotive are needed, 
giving a coefficient of adhesion of about 19%. This is a 
measure of the maximum power required. The locomotive 
was, therefore, designed to give a continuous tractive effort 
of approximately 25,000 lbs., and it was expected that 
four would be used with a train maximum weight. But 
the locomotive as built greatly exceeds this specification. 

The principal data of locomotive are as follows: total 
weight, 230,000 lbs. all on drivers; two trucks connected 
by a coupling, each truck having two driving axles; a 
three-phase motor connected by twin gears to each axle ; 
gear ratio, 4:26; diameter of driving wheels, 60 in. ; 
synchronous speed of motor, 375 rev. per min., giving a 
speed of 15-7 miles per hour at no load, dropping to 15 
miles per hour for a load corresponding to the one-hour 
rating. The motors are wound for 500 volts, and are com- 
pletely enclosed and air-cooled ; clearance between stator 
and rotor, j in.; trolley pressure, 6,000 volts; each loco- 
motive has two three-phase transformers, reducing the 
pressure from 6,000 to 500 volts, arranged with taps, so 
that 625 volts may be used on the motor. 

Each locomotive is equipped with four three-phase 
induction motors, wound for 500 volts at the primary or 
stator; the motors are completelv enclosed, and are 
cooled by forced air circulation from a large blower. 
They are suspended from the axles in the standard manner, 
except that they are geared at both ends of the armature 
shaft; this was made necessary bv the low speed and 
high torque required, as it was not considered safe to use 


* Abstract of paper presented to the American, Institute of Electrical 
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a single pair of gears. The gear had 81 teeth, the pinion 
19 teeth, giving a gear ratio of 4:26. The gears are of 
specially hardened steel; in order to secure perfect align- 
ment, the two pinions on each shaft were cut simultaneously. 
At first it was the intention to use some form of spring 
connection between motor and driving wheel, but this was 
subsequently abandoned, as it seemed that there would 
be sufficient flexibility in the armature shaft to take out 
any small differences between the two sets of gears. As 
far as can be told at present, this assumption appears to 
be correct, for there has been no difficulty with the gears 
and no unequal wear. The gears run with little noise, 
and the construction seems satisfactory. 

The locomotive earrics two three-phase air-blast trans- 
formers, having a nominal rating of 400 kw. each, trans- 
forming from 6,000 volts to 500 volts normally, or to 
625 volts by the use of taps. The continuous capacity of 
the transformer is not as great as that of the motors, 
although it is fully up to the specification, and it may be 
that the quantity of air to the transformer will have to be 
increased when the locomotives are put in continuous 
service. 

Compressed air for the brakes is supplicd by two 100 
cu. ft. induction motor-driven compressors; the cooling 
air is supplied by a 9,400 cu. ft. motor-dtiven blower. The 
locomotive 1з equipped with a combined straight and 
automatic air-brake system. 

Control System.—The control system of each motor is 
separate; the circuits branch from the transformer, and 
are independent through the resistances. There are 14 
contactors in each motor circuit, 56 in all. The pilot 
control is in duplicate, one switch at each end of the loco- 
motive. There is a clear aisle on each side of the loco- 
motive from end to end, all of the apparatus being assembled 
in the centre of the cab. 

At first I intended to have two running speeds by chang- 
ing the number of motor poles, but this lcd to many com- 
plications; everv effort was made to keep the equipment 
as simple as possible, and I finally decided to use resistance 
control in the rotor of the motors and to have a single- 
speed unit. 

Iron grid resistances are provided for each motor; there 
are 13 steps in the control, but in order to reduce the 
number of contactors to the lowest possible point an un- 
symmetrical system is used. A change is made in the 
resistance of one phase only, in passing from step to step. 
This arrangement in effect treats the three-phase circuit 
as a single-phase circuit; on each step of the control the 
torque is the average of the three values of the torque of 
the separate circuits. The principal advantage of this is 
that 56 contactors do the work that would otherwise require 
128, thus effecting a great gain in the simplicity of the 
control apparatus. 

Experience with the locomotive in service indicates that 
the initial torque, which is approximately 20,000 lbs., is 
somewhat high, and I am now having the control changed 
so that on the first step two motors only will be thrown 
in circuit, and on the second step all four motors. This 
change is readily made by eliminating step 12, which tests 
have shown to be of little or no value. Fig. 4 shows the 
speed and tractive effort of the motor on the different 
control steps, with unbalanced circuits, and on the final 
step, without resistance. | 

The energy supply for the locomotive is derived from the 
Wenatchie River, which flows along the line of the railway 
for a distance of some 20 miles. The power house is located 
about 2:5 miles west of Leavenworth. There is a low con- 
crete diverting dam in the river at a point about 12,000 ft. 
west of the power house, and from this dam a wood-stave 

ipe of 8:5 ft. interior diameter runs for a distance of 
10,908 ft., and continuing this stave-pipe line is a steel 
pipe line for a distance of 962 ft. The pipe line has sub- 
stantially the same gradient as the railway line, and gives 
a static head at low water of 203 ft., and in ordinary water 
of about 200 ft. The operating head at rated load is 180 ft. 

The crest of the diverting dam is 400 ft. long; it has 
three head gates, a log sluice, and a fishway. The pipe line 
ends in a surge tank at the corner of the power house, 
having a total height of 183 ft. above its foundation. The 
tank proper is 30 ft. in diameter, and with a storage height 
of 54 ft. above its hemispherical bottom gives a storage 
capacity of approximately 38,000 cu. ft. 
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The pipe line leads directly into the upright pipe of the 
surge tank, which is 8 ft. in diameter; within the upright 
pipe is a waste pipe having a diameter of 3 ft. 2 in., ex- 
tending 7 ft. above the level of the crest of the dam ; in 
the tank the waste pipe is expanded uniformlv to a dia- 
meter of 7 ft. 6 in., thus affording a circular weir of 23:5 ft. 
in length. 

The power house is designed for three main units and 
two exciter units. There are now installed in the power 
house two main units, each turbine rated at 4,000 h.p., 
directly connected to a three-phase alternating current. 
The two main units now erected, with the exciter, require 
approximately 500 cu. ft. of water per second when 
operating at full load of 8,000 h.p., giving a velocity of 
flow in the penstock of 8-7 ft. per sec. The extreme low 
flow of the river at the dam is estimated to be 380 sec. ft. 
The small pond formed by the dam has a storage capacity 
equivalent to 8,000 h.p.-hr., for a depth of one foot; it 
is possible to draw the water in the dam down 3 ft. There 
are two other power sites in the canyon, each offording a 
head of 200 ft., available for subsequent developments. 

The electric equipment in the power house at present 
consists of two main generating units, each for a nominal 
capacity of 2,500 kilovolt-amperes at 375 rev. per min., 
6,600 volts and 25 cycles; these machines are designed 
to have very large overload capacity, and operate at a low 
flux density. 

There are two exciter units, each having a nominal 
capacity of 125 kw. at 750 rev. per nin. These units also 
have a large overload capacity; they frequently carry 
15095 overload, on account of the very poor regulation of 
the water wheels. A third unit, identical with the first two, 
has been ordered. The power house also contains four 
transformers for raising the pressure to 33,000 volts, each 
of a nominal capacity of 833 kw., but guaranteed to operate 
1009, overload for one hour, with a low rise in temperature. 
Three of these units are in service, the fourth is kept asa 
spare. The switchboard apparatus is of the usual type. 
having panels for the generators and the feeders, and is 
provided with the usual measuring instruments. One 
reason leading to the use of the three-phase svstem was the 
possibility of regeneration ; that is, of returning energy to 
the system on down grades. With the present. installation 
it is obviously not possible to make any use of the energy 
so returned, but in order to prove this practicallv, an auto- 
matic rheostat controlled bv the speed of generator was 
installed in the power house; when a train on the down 
grade reaches a little more than the svnchronous speed, 
the electrodes of the water rheostat are automaticallv 
lowered by an amount proportional to the difference 
between synchronous speed and the speed of the gene- 
rator; this throws a load on the svstem, and acts as a 
brake to the train. The operation of this apparatus is 
entirely eifectual. 

The nominal capacity of parts of this equipment. in 
particular of the transformers, may seem unusual; but 
it must be remembered that the plant is intended to 
operate on a load having extreme fluctuations, the entire 
load being on for, say, 15 minutes and then off for two or 
three hours, and consequently the transformers can be 
made small. 


This plant has operated satisfactorily with the exception 
of certain troubles with the water wheels, in particular, 
the generators have shown ability to hold their rated 
pressure under extreme variations of speed, due to the 
effective control of the Tirrill regulators. The generator 
fields, designed for 125 amperes, have frequently carried 
300 to 350 amperes, and the regulators have held the 
pressure normal, in spite of fluctuations of 35 to 409; in 
speed. 

The transmission line extends from the power house at 
Leavenworth to the sub-station at Cascade, a length of 
approximately 30 miles, following the railroad all the wav ; 
part of the distance it is on the same side of the river as 
the railroad and part on the opposite side. 


The line carries two circuits each of No. 2 B. and &. 
gauge stranded hard-drawn copper wire; each circuit is 
in а vertical plane at one side of the pole, thus permitting 
the use of short cross-arms; the upper cross-arm was 
placed some distance below the top of the pole in order to 
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leave room for a ground wire, which has not as yet been 
installed. The poles are 40 ft. long, placed 6 or 7 ft. in the 
ground, the tops being 10 in. to 12 in. in diameter; these 
poles are unusually sturdy, and it was owing to the fact 
that timber of this kind could be obtained cheaply in the 
West that this type of construction was adopted. The 
line is divided into three sections Бу two out-of-door 
switches operated by means of a pole deposited with a 
station agent; each switch is near a station. 


In the design of the line, as in all other features of the 
work, the aim was to secure apparatus and tvpes of con- 
struction giving promise of the greatest reliability. in order 
that there should be as few links as possible in the chain 
from the power house to the locomotive that would be 
liable to derangement; for this reason a comparatively 
low line pressure is used. The telephone line is carricd on 
the same poles; the transmission line is not transposed. 
but the telephone line is transposed at every fifth pole. 


The wires are 24 ft. above top of rail and 5 ft. apart : 
for single tracks a bracket type of construction is used, 
and for multiple tracks a cross-catenary type, supported 
by very heavy wooden poles located about 8 ft. from 
centre-line of outer tracks, thus leaving unobstructed the 
space between adjacent tracks. The wires are supported 
at intervals of 100 ft. Multiple track supports consist, 
for each phase, of a steady span supported by and insulated 
from a cross-catenary span, both spans being secured to 
cross-arms on the poles bv means of porcelain petticoat 
strain insulators; the spans for the two respective phases 
are 3 ft. apart. The wires of the same phase, for the different 
tracks, are insulated from each other by means of wood 
breaks and porcelain link insulators, in series. In the 
case of brackets, each phase is insulated from ground by 
means of a wood break 1n series with a porcelain petticoat 
strain insulator. Where wires of opposite phases cross at 
turn-outs, they are insulated from each other bv section 
insulators made of wood and about 5 ft. in length: four 
insulators are used, each connected at one end to a special 
8° crossing pan, and at the other end to one of the four 
wires converging toward the crossing. Except for one 
track, whose wires are cut straight through the crossing 
pans without section insulators, it 1s necessary to switch 
the controller to the off position when the trollev wheel 
passes under the insulators; methods of avoiding this 
have been considercd, and are being tricd out. Heavy 
steel bridges, forming anchorages for the trolley wires, 
are located in hoth yards at intervals of 1,000 ft. Lightning 
protection, though thunder storms are rare, is afforded by 
arresters connected to the wires at the ends of the tunnel 
and yards. 


Both rails in the tunnel and one rail in the yards are 
bonded, with cross-bonding at frequent intervals. A single 
4 0 exposed bond is used at each joint, having a length of 
36 in. in the tunnel, and 36 and 50 in. in the yards. 


In my opinion the use of double insulation everywhere 
is the reason for the almost total freedom from troubles 
of any kind originating on the overhead structures: two 
separate pieces of insulation of any given strength are 
much better than one piece of four times that strength. 
The only troubles experienced up to the present have been 
at the section breaks and turn-outs, and have been caused 
hy the trolley wheel leaving the wire. There has been no 
failure of the wires at anv point of the overhead structure 
nor any breakdown of insulation. 


In the tunnel the wires are 17 ft. 4 in. above the top 
of the rail and 8 ft. apart; the latter spacing enables 
train-men to operate the hand-brakes, or walk on the tops 
of freight cars, the construction being such that head- 
room is not interfered with.. Each wire is supported every 
50 ft. by means of a 14-in. Detroit clamp attached by 
swivelled connection to a stud, which is in turn swivelled 
to the middle point of a turnbuckle. The two eyes of the 
latter, by means of strand wire, connect each to a link 
and petticoat strain insulator arranged in series, the two 
petticoat insulators being secured to the roof of the tunnel 
bv means of two expansion bolts, about 5 ft. 6 1n. apart. 
Anchors and side-braces for the wires in the tunnel are 
located at intervals of 3,000 ft. 


(To be continued). 
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In this Section of * The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Mining Electrical Equipment. 


The electrical equipment of mines has almost developed | 


importance of increasing the haulage facilities under- 


into a separate science, on account of the very special | ground, in view of the recent Eight Hours Act, have 


conditions affecting it, and the need for a combination 
of practical knowledge of mining requirements and scientific 
skill in the adaptation of electricity. Foremost among 
those who have developed this branch of business have been 
the firm of Ernest Scott & Mountain, Ltd., late of New- 
castle-on-Tvne, and now of (Gateshead. This firm are 


Fig. 1. 


pioneers in the electrification of collieries, etc., and have 
probably installed more machinery of their own make in 
mines and collieries in the United Kingdom than any other 
single firin. 

Among the most recent instances of their pioneer 
work may be taken the very large haulage installation at 
the Loftus Irentonos Mines in Cleveland, Yorkshire. This 
plant comprises two 3,000 volt three-phase motors, one 
capable of working up to 600 h.p., and the other up to 400 
h.p., each driving a double drum main and tail haulage 
gear. The exceptional point about this installation is 
the wonderfully delicate control which enables the machine: 
to be run at any speed from 1 to 15 miles per hour, and the 
great length of road operated which will eventually be 
about 24 miles. We understand that the firm are about 
to issue a booklet describing this installation, which will 
be of peculiar interest to practical men engaged in the 
mining industrv. 

In connection with electric winding, Messrs. Scott and 
Mountain, Ltd., have also made quite a name for them- 
selves, and have supplied a considerable number of sets 
driven by both direct and alternating current motors 
and controlled by different types of switch gear, comprising 
tramway controllers, liquid switches, and pump operated 
tank switches. 

The great advantage of electric winding is, of course, 
chiefly found when the installation of electric plant is in 
use at some distance from subsidiary shafts, so that elec- 
tricity is by far the cheapest method of transmitting the 
power from one point to another. 

Messrs. Scott & Mountain, Ltd., realising the great 
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arranged for the convenience of their customers, to carry 
instock a large range of portable haulage gears and 
pumps, illustrations of which are given on this page. 

The haulage gear is of the simplest construction and 
can be worked bv a lad without special knowledge or 
training. 


Portable main rope haulage gear. 


The small pumps are of the trunk type, which have been 
specially designed for unwatering at the face, and are as 
compact as it is possible to make them, the 50 gallon size 
only being 40 in. long, 32 in. wide by 30 in. high, complete 
with a direct coupled electric motor, although the illustra- 


Fig. 3. Enclosed compound engine and A. C. Generator. 


tion shows the pump arranged for belt drive. These pumps 
are kept in stock by Scott & Mountain in sizes up to 100 
gallons per minute and are suitable for any head up to 
200 ft. 

A visit to Scott & Mountain's works at Gateshead will 
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convince the most hardened doubter of the great advan" 


tage to be derived from the application of electricity to . 


mining requirements. At the works can be seen every type 
of haulage gear in the process of manufactura in sizes 
from 5 to 500 h.p. Just recently the main shop has been 
filled with about 30 pumps of various types and sizes, all 
for one order for abroad. 

Messrs. Scott & Mountain, Ltd., with their high speed 
engines have also made many friends for themselves, 
both in this country and abroad, the engines being of,the 
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NEW TYPE OF FLAME ARC LAMPS. 

The Foster Arc Lamp and Engineering Co., Ltd., have 
secured the Epsom Urban District Council’s order for their 
new “Q” type flame arc lamps. This lamp, which is a 
radical departure from all existing types of arc flamers, is 
characterised bv its very steady and silent burning, and its 
remarkable economy in current consumption. The carbon 
cost per hour is but 0°18d. A great feature of this lamp is 
the ingenious style of carbons emploved. A number of 
carbons are moulded together side by side, the exact 


Fig. 2. Portable trunk type pump. 


enclosed self-lubricating type and made in sizes from 50 
to 500 h.p. Some beautiful examples of their work in this 
direction can be seen at the works, both in course of con- 
struction and finished, and the firm are being congratulated 
on the success which has attended this departure from the 
manufacture of electrical machinery pure and simple. 

Fig. 3 shows one of their three crank enclosed compound 
engines and alternating current generators of 400 kw. 
capacity. 


SIMPLEX PICTURE COMPETITION. 


Our attention has been drawn by Simplex Conduits, Ltd., 
to a novel competition which is being inaugurated in the 
Christmas number of Installation News. With the object 
of popularising their new catalogue and making its con- 
tents better known, the company are offering a number 
of prizes for the solution of a picture puzzle. The task set 
is to give a name to the fittings of which a portion only 
will be illustrated on certain pages of Installation News ; 
and this, of course, necessitates reference to the firm's 
new bound catalogue. 


TRANSFER OF BUSINESS. 


The Electrical Co., Ltd., inform us that the A.E.G. 
have disposed of their installation and consumers' business 
to à new company called the A.E.G. Electric Co., Ltd., 
and that from January 1 the Electrical Co., Ltd., business 
will again be strictly wholesale, and they will confine 
themselves to the electrical trade exclusively, dealing only 
with electrical contractors, electric supply companies and 
electrical wholesale houses. All other business, including 
installation business, has been transferred to the A. E. G. 
Electric Co., Ltd. 


NEW OFFICES. 


We hear that Messrs. T. H. Brooker & Co., have increased 


85 staff and opened an office at 44, Bedford Row, London, 


number, of course, depending upon the number of burning 
hours required of the lamp per trim. By this means the 
lamp is never extinguished in operation, as with the usual 
magazine type, to allow new carbons to come into action. 


TRADE OPENINGS IN SWEDEN. 

The Swedish Chamber of Commerce, 5, Lloyd’s-avenue, 
London, E.C., of which His Majesty the King of Sweden 
is a patron, has several departments which give facilities 
to firms wishing to establish Anglo-Swedish trade connec- 
tions, and also a Credit Information Department, through 
which the interests of members are safeguarded. Lately a 
Special Intelligence Branch has been added to the Chamber 
which circularises to the members particulars re trade 
openings, new markets, etc. 


ROYAL SOCIETY LECTURES. 


The lecture arrangements at the Royal Institution 
London, before Easter, include the following :—Mr.W. 
Duddell, a Christmas course of six illustrated lectures on 
modern electricity, adapted to a juvenile auditory: 1. 
First principles; 2. Electrical instruments; 3. Rontgen 
ravs; 4. The generation of electricity ; 5. Electric oscil- 
lations; 6. Electric lighting; Professor Silvanus P. 
Thompson, three lectures on illumination, natural and 
artificial ; Professor J. J. Thomson, Professor of Natural 
Philosophy, R.L, six lectures on electric waves and the 
electromagnetic theory of light. The Friday evening 
meetings will commence on January 21. 


“ ELECTRICS” WIN COMPETITIONS. 


In the eleventh annual tournament of the London Private 
Fire Brigades’ Association, concluded on the 27th ult, the 
Robertson Electric Lamps, Ltd., Fire Brigade won the Nestle 
Challenge Cup for the Championship of the United Kingdom 
(for the best aggregate times for wet drills by teams of three and 
five men); the Marshall Challenge Cup, for the Champion- 
ship of the London, Private Fire Brigades’ Association (for the best 
aggregate times for dry drills by one and two men, wet drills 
by teams of four men, and scaling ladder and hand pump drills 
by teams of five men each); and the Dewar ” Challenge Shield, 
for four men wet drill. The winning times constituted a record 
in any drills of this class. 


THE ELECTRICAL 


TECHNICAL PROBLEMS, 
PRACTICAL MEN. 


Owing to our steadily increasing circulation and the ever 
widening interest taken in these Technical Problems, it 
has been found necessary to revise the old regulations. 

The new Rules have been framed in order to encourage 
fresh talent to enter the field; at the same time it 1s hoped 
that the progressive lines adopted will meet with the 
cordial approval and support of our old and valued corres- 
pondents. 

It is to be noted that these Rules only apply to Questions 
1213 and onward. The first replies under the new conditions 
will appear in our issue of January 7, 1910. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways and 
tramways, mining installations, electric power in workshops, 
clectro-metallurgical plant, and electrical engineering work 
generally. 


QUESTIONS. — For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 


WEEKLY PRIZES FOR SOLUTIONS.—For the best solution of 
any question we offer a cash prize of seven shillings and sixpence 

For the second best solution (if published) we offer a prize 
of five shillings. 

For the third best solution (if published) we offer a prize of 
two shillings and sirpence. 


QUARTERLY PRIZ ES. — No competitor will be awarded more 
than three third prizes, two second prizes. or one first prize during 
any one quarter, But, in adjudicating upon the merits of the 
various solutions, marks will be allotted to the four best solu- 
tions to each question, and at the end of each quarter extra 
prizes will be awarded to those competitors receiving the highest 
aggregate number of marks. 

These prizes will be awarded in kind, the winners being at 
liberty to choose any book advertised or reviewed in our columns, 
or any instrument or appliance manufactured by any advertiser 
in our pages. These quarterly prizes will be of the value of 
one guinea, half-a-guinea and five shillings. Winners may, if 
they should so desire, order through us books or appliances 
of a higher value than their prizes, by forwarding to us the 
difference in price. 


MSS. AND SkETCHES. — All answers to problems must be sent 
in within fourteen days of the question appearing in our columns. 
Replies should be concise and ought not to exceed one thousand 
words in length. 

` Quarto paper (10 in. by 8 in.) should be used, only one side 
being used, a margin 14 in. wide being provided on the left side 
of each sheet. The number only of each question should be 
written legibly at the top left-hand corner of each solution. 
The solution should be signed with initials or pseudonym, and 
the name and full address of the contributor must be appended. 
Any formula should be set out on a line by itself; ail letters 
and symbols in the text should be clearly written, to make them 
conspicuous. 

Loose sketches should bear the number of the question and 
the author's name and pseudonym, and should be pinned to 
the MS. 

Sketches must be drawn in ink, with good solid lines. Squared 
paper may be used, but as the faint blue lines are not repro- 
duced by the photographic process, all horizontal or vertical 
lines to appear must be inked in with heavy, full dotted or 
chain dotted lines as required. Column width blocks are pre- 
ferred, so it is well to draw sketches 64 in. wide, for reduction 
to one-half. 

Copyright of all solutions awarded prizes becomes the property 
of The Electrical Engineer, I.td. 


Question No. 1208.— Discuss generally the advantages and 
disadvantages and methods of working of central battery "' 
systems of telehone circuits. 


Answer to Question No. 1208 (awarded 10s.).—The 
advantages of the central battery telephone system com- 
pared with the magneto or local battery, are many, the 
chief of which are as follows : 


l. The operations necessary for a subscriber to call the 
exchange are reduced to à minimum, consequently there 
is less risk of the subscriber misunderstanding the use of 
the instrument. 


2. The sources of energy for speaking and calling are 
centralized, instead of the separate units each having their 
own sources of energy. 


3. The absence of the local battery and generator in 
the instrument very considerably reduces the capital 
charges per instrument. 
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4. The calling and clearing signals are automatically 
operated by the subscriber and automaticallyzrestored to 
normal condition by the operator; consequently, the 
operator's work is reduced per call, and she is therefore 
able to attend toa greater number of lines, which is also 
facilitated by the fact that the calling lamps used in central 
battery work occupy much less space than a magneto 
indicator. 


5. The subscriber’s instruments are smaller and lend 
themselves better to artistic. design. and owing to the 
absence of local batteries there 1s no risk of spilt acid, 
etc., spoiling the instrument or its surroundings. 


6. The electrical efficiency of the svstem as a whole 
is much greater, as there is one large unit in operation all 
the time, rather than a number of units of energy supply 
in operation only part of the time. 


FIG. I. —THE SUBSCRIBERS LINE CIRCUIT. 


~ 


7. The time taken in putting one subscriber through to 
another is considerably lessened owing to the automatic 
features already mentioned. 

The disadvantages of the central battery system are as 
follows : 


1. The exchange apparatus is more complicated, and, 
therefore, there is a greater risk of faults developing than 
in a magneto exchange. 


2. It is necessary for the exchange officials to have a 
greater technical knowledge owing to the more complicated 
circuits and apparatus. 


3. The capital outlay on the exchange switchboard and 
power plant are greater than for an equal size magneto 
equipment. 


4. The insulation of the lines must be kept in good 
condition, otherwise trouble is caused through leakage of 
current. 


It may be pointed out that for exchanges of a capacity 
not exceeding about 800 lines, it is usual in many cases 
to use a switchboard fitted with eyeball or other automatic 
restoring indicator instead of lamps; by doing so, relays 
are dispensed with and the apparatus considerably simpli- 
fied. 


As to which system is the best to install in the case of 
a small exchange will depend largely upon local conditions. 
Where an electric supply is available for charging the 
necessary accumulators, and a skilled electrician is at hand 
to attend to the necessary details involved in the working 
of a central battery system, this system is much preferable 
for any exchange of over 25 lines’ capacity. The operation 
of a central battery circuit is as follows: 


Fig. 1 shows the connections of an ordinary instrument 
through to the switchboard. It will be seen that until the, 
subscriber removes the receiver from the switch hook the 
circuit 1s broken for a continuous current, but an alternating 
current can pass round through the condenser and bell 
and the operator therefore is able to ring up the subscriber's 
F by sending an alternating current along the 
ine. 


F' f^ 
Ба. 2. —THE CORD CIRCUIT. 


Upon removing the receiver from the switch hook, the 
line circuit is made complete for the continuous current 
which passes through the cut-off relay armature C, through 
the line relay L to the 24-volt battery ; the other side of 
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the battery is connected through to the other armature 
of the cut-off relay and thence to line. The armature of 
relay L is attracted, causing the calling lamp to light and 
attracting the operator’s attention. 

Now, referring to the cord circuit, Fig. 2, when the 
operator sees the calling lamp alight she inserts her answer- 
ing plug A into the jack D corresponding to the lighted 
lamp, the current passes through the 40” resistance E (the 
supervisory lamp G! being cut out by the current passing 
through the supervisory relay F! over the lines), through 
the sleeve of the plug and the bush of the jack, and thence 
through the cut-off relay and back to the battery, the 
cut-off relay is operated and the calling lamp is extin- 
guished. After obtaining the number required, the operator 
plugs into the corresponding jack and calls up the wanted 
subscriber by means of her ringing key. Until he answers, 
the relay F? is not operated, and therefore the supervisory 
lamp G? is lighted. When the subscribers are finished 
talking they hang up their receivers, which breaks the 
circuit to the continuous current, the relays F! and F? are 
de-energised, and the supervisory lamps G! and С? are 
lighted, indicating to the operator that the conversation is 
completed. 

The battery shown in Fig. 1 and Fig. 2 is the same, 
being shown in this form for convenience in making the 
diagram clear. 

The actual talking circuit is from the instrument through 
one coil of the repeater, through the battery and other 
coil of the repeater, through the supervisory relay and back 
to the instrument. 

The repeater is really an induction coil having four equal 
windings, as shown in Fig. 2. The variations in current 
set up in the transmitter are superimposed upon the steady 
direct current flowing, and these variations in passing 
through the repeating coils react on the corresponding 
coils to the other instrument, and setting up a fluctuating 
current in this circuit which causes a variation in potential 
across the transmitter and 17" coil of this instrument, and 
partly through the action of the induction coil and partly 
through the flow of current to and from the condenser 
owing to the variation of potential across the transmitter. 
The receiver receives a fluctuating current corresponding 
to that originated in the sending transmitter.—P. G. P. 


Answer to Question No. 1208 (awarded 5s.).—It will be 
best to explain first the method of working in the central 
battery system of telephony. This will be understood by 
a careful examination of Fig. 1, which shows a Central 
Battery Exchange" switchboard, connected to two sub- 
scribers. 

The operations are as follows :—When the subscriber A 
takes his receiver off the hook, the line lamp LI, placed 
over his jack, lights up, calling the operator's attention to 
the fact that a connection is desired. She inserts one of 
her answering plugs into the jack A, presses the listening 
key k to the left, and calls for the number required. The 
number being given, she inserts the calling plug of the same 
cord circuit into the jack of the subscriber B to be called, 
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and presses the key k to the right, thereby ringing the bell 
of subscriber B. As soon as the calling plug has been 
inserted into the jack B, the supervisory lamp 15 lights up, 
and remains lighted until the subscriber B takes his receiver 
off the hook. Now the two subscribers are conversing, and 
all the switchboard lamps belonging to these subscribers 


are extinguished; the connection is indicated by the 
inserted plugs. As soon as one of the subscribers hangs 
up his receiver the corresponding supervisory lamp lights 
up; when both supervisory lamps 1, and lz are lighted up, 
the operator knows that both receipers have been hung up. 
She pulls out the plugs, and thereby disconnects the 
subscribers. If for any reason she desires to listen during 
the conversation, she may do so by pressing her listening 
key k to the left. 

The Electrical Connections.—When subscriber A takes his 
receiver off the hook, the current from the positive pole 
of the battery flows through the line relay under the jack 
A, the line, his apparatus back to the station and to the 
ground gi. The circuit is thus completed, since the negative 
pole of the battery is permanently earthed. The relay 
attracts its armature and closes the circuit of the line 
lamp Li, whereupon the lamp lights up through the ground 
connection Сү. Inserting the answering plug into the jack 
A opens the relay circuit through the auxiliary springs 
shown inside the main contacts, and thus extinguishes the 
lamp. The plugs used in this system have three contacts, 
the tip, ring, and sleeve. Through the tip and ring the 
talking circuit 1s completed; while the sleeve contact 
merely connects the supervisory lamp li into the circuit. 
The supervisory lamp lı lights up between the positive 
pole of the battery and the ground g; ; its circuit 1s opened 
(1) by the armature of the supervisory relay shown above 
the lamp; (2) when the answering plug is not in the jack A. 
The purpose of this lamp is to indicate to the operator 
that the subscriber’s receiver is on its hook; in other 
words, that he is not using his telephone. The supervisory 
relay is inserted in the main talking circuit, and holds the 
lamp circuit open as long as direct current is flowing 
through the line A; in other words, as long as the re- 
ceiver is off its hook. When the lamp lights up. it is ex- 
tinguished by pulling the answering plug out of the jack. 

Connections for a Subscribers’ Telephone.—One of the 
simplest schemes of connections for use on the common 
battery system is shown in Fig. là. The receiver being 
taken from the hook, the line circuit is closed, and the 
batterv in the exchange supplies the subscriber's trans- 
mitter with the current necessary for talking, and at the 
same time lights the lamp in the exchange. 


fig Ja. _Connechons ina Sabseribers lele phone. 


The incoming alternating currents of high frequency are 
transmitted to the receiver through the induction coil. 
The ringer is connected across the line and is protected by 
a condenser from the passage of direct currents ; alternating 
currents for ringing pass easily through the condenser. 

Connections for a Magneto Telephone Set.—In order to 
show the difference between magneto telephone and central 
battery connections, the sketch Fig. 2 is given. This 
svstem requires a separate battery and magneto for each 
subscriber. On ringing up the exchange, the subscriber 
takes his receiver from its hook, and so closes the battery 
circuit. The battery supplies the direct current for the 
talking, the high frequency talking currents being trans- 
mitted through the induction coil. On finishing the con- 
versation the subscriber replaces the receiver on its hook, 
and so breaks the battery circuit. The magneto generator, 
for ringing, is bridged across the line, but its circuit 15 
always open by means of an automatic device, except when 
the subscriber turns the handle. The magneto, when 
turned, does not ring a bell or light a lamp in the exchange, 
but drops a shutter, which displays to view the number of 
the subscriber to the operator. At the end of the conversa- 
tion each subscriber has to give a little turn to his magneto. 
This operates a so-called “clearing out” drop shutter, 
and indicates to the operator that the subscribers have 
finished talking. 


Advantages of the Central Battery System of Working.—(a) 
One battery is required by the whole exchange, which can 
be conveniently placed, so as to be readily overhauled and 
kept in order. In the magneto system, a battery has to be 
placed in each subscriber’s box, this necessitating a visit 
to the subscriber whenever his battery goes wrong. (b) 
The operation of calling up the switchboard operator is 
simpler. In this system merely taking the receiver 
oi its hook calls the attention of the operator, while in the 
magneto system the handle of the magneto has to be 
turned. On the finish of a conversation, too, the operation 
of replacing the receiver on its hook is at once made evident 
to the operator. In the magneto system the handle of the 
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magneto has again to be turned. Thus the time of the busy 
man is not lost in ringing up the operator. (c) Less noise 
is occasioned at the switchboard. This is self-evident, for 
in the central battery system a lamp only is lit, while in 
the magneto system a shutter is dropped. 

Disadvantages of the Central Battery System.—(a) Advan- 
tage (c) really turns itself to a disadvantage in the case of a 
lazy operator. А noiseless lamp does not attract the 
attention of the operator as does a noisy shutter, thus caus- 
ing a loss of time in getting into connection. (b) This 
disadvantage is due really to the ignorance of the subscriber. 
Should he fail to attract the notice of the operator, he 
waggles his receiver hook up and down as fast as possible. 
This does no good ; it does not keep putting his lamp out, 
and then relighting it, owing to the time lag in the filament 
and circuit. This state of affairs is only obtained when he 
moves his receiver hook up and down by a slow motion. 
On the other hand, the magneto system gives him an 
advantage. The move vigorously he turns his magneto 
handle, the more noise does the shutter at the operating 
table make, and the quicker does the operator strive to get 
him into circuit.—5. G. W. 


REVIEWS. 


“ Chats on Electricity, Told in Plain Language for the Non- 
technical.” Ву Frank Broadbent. London: Т. 
Werner Laurie. 196 pp. Illustrated. 3s. 6d. net. 

In a brief prefatory note to a book which deserves wide 
popularity, Mr. Frank Broadbent, who is well-known as a 
consulting engineer and as the author of numerous technical 
volumes, points out that the applications of electricity, both 
in domestic and industrial life, are now so many and so 
varied that it is almost impossible to mention any sphere in 
which it does not play a part, while the strides which elec- 
tricity has made have been so rapid that it is difficult for 
anyone not actually engaged in the industry to keep pace 
with its many developments. His object, therefore, has been 
to produce a book which expounds in simple language the 
nature and properties of electricity, and which also explains 
the operation of some of the apparatus in general use. In 
both these objects Mr. Broadbent has succeeded admirably. 
He has opened up to the non-technical reader an extremely 
fascinating chapter in modern science, and has produced a 
volume which might well serve as an introduction to the 
text books on electricity and magnetism. A careful perusal 
of these " Chats" should be of immense value to the 
beginner, while in these days of the popularisation of 
electric lighting, electric heating and cooking, and the 
widely extended area of the small motor, the layman will 
find this well-printed and admirably illustrated little book 
an indispensable companion. 


BOOKS RECEIVED. 
Electricity. By H. M. Hobart, B.Sc., M. Inst. C. E. 
London : Constable & Co., Price 6s. net. 
Elementary Treatise on Electricity and Magnetism. By 
G. Carey Foster and Alfred W. Porter. Revised Edition. 
London: Longmans, Green. Price 10s. 6d. net. 
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COPPER CABLE SOCKETS. 

Small cable sockets can be made very cheaply from sheet 
copper, as shown in Fig. 1. the wings P P are bent over so 
as to leave an opening at the top, so that they may be 
squeezed down tightly on to the cable. The opening also 
enables the solder to run in freely. The socket may be 
strengthened for the bolt or stud by bending over the 
extension R, as shown dotted, and sweating it to the socket. 


Fig. 2 shows a cable socket of copper tube similar to those 
made by the Broughton Copper Co. It gives double thick- 
ness of metal for the bolt. If the hole for the cable is a 
little too large it is an easy matter to make a saw cut at 
the top so that the tube can be pinched in to exactly fit, 
as in the previous example. 


Usual size 


Amps. of cable. A | B € D ' E 
25 15 | % 14 #1 16 
50 | H | 3 d 1} M 1 

100 | H | $ 15 24 W W 
150 if | % l 2] } Ep 
200 16 8 % 27 % йу 
250 1 1 3 31 i ^d 


ELECTRIC TRAIN ACCIDENT. 

The inquest on Nathaniel Calder, a conductor, and Frank 
Tibbles, a motorman, whose deaths were the result of the accident 
to an electric train on the District Railway at Ealing-broadway 
on November 18, was concluded. 

It may be recalled that the train ran into the station from the 
depót and dashed into the stop-blocks. 

Edward Bedell, one of the conductors of the train, said that 
conductors were supposed to test the emergency brake, but on 
the morning of the accident he did not do it. 

The Coroner (Mr. Kemp): Why not ?—Something must have 
taken it off my mind. The train had started before I had finished 
my other duties. 

Witness added that the train, which was due to leave the depót 
at 5.33 a.m., started a minute or two before its time. If it had 
not done so he would have had time to test the brake. 

Answering Major Pringle, representing the Board of Trade, 
the witness said that it would only take half a minute to test the 
brake. 

In reply to a juror, the witness said that the brakes of the 
train were tested every morning. This was the first occasion upon 
which he had not tested them. 

William Alexander Agnew, chief mechanical engineer to the 
Distriet Railway, said that if the company's rules had been 
observed the accident could not have happened. 

The jury returned a verdict of Accidental Death, and ex- 
pressed the opinion that there was a general slackness in the 
examination of the brake of the train. 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE ' NOTES. 
NEWCASTLE. 


In spite of the depression which has been felt on Tyneside 
within the last year or two owing to the almost complete cessa- 
tion of shipbuilding, extensions in electrical equipments have 
been proceeding. This is partly due to the fact that those firms 
who recognised that the depression was only temporary, and 
who had the necessary reserve capital available, utilised the 
period of temporary stagnation in order to increase the efficiency 
of their works. Another reason is that in some instances the 
developments of the requirements of shipping have proceeded, 
particularly in the larger classes of vessels, at such a rate, that 
additional means have been required to cope with them. An 
instance of the latter case is to be found at the yards of Messrs. 
Swan, Hunter & Wigham Richardson, Ltd., where there have 
been recently installed two heavy cantilever cranes over their 
largest berths, for the purpose of handling the heavy material 
required on such work. "These cranes have an extension or out- 
reach of 100 ft., and at this distance are able to lift 1} tons. 
At shorter radiuses, up to 75 ft., they are able to lift weights of 
5 tons, and the cranes are electrically operated from the three- 
phase supply at 440 volts, 50 periods, from the sub-station on 
the works, which is supplied by the Newcastle-upon-Tyne 
Electric Supply Co.. Ltd. These, in addition to other instances 
which have been given in these columns of electrical shipbuilding 
appliances, indicate that electrical work on Tyneside is pro- 
ceeding favourably. 


Floating Dock for Battleship Repair. 


What may be described as the outcome of the recent agiti- 
tion for increased facilities for docks and harbours which would 
be able to accommodate a battleship of the largest size now 
made, or likely to be made, and which might be put out of 
action. is the order which has been obtained by Messrs. Swan, 
Hunter & Wigham Richardson, Ltd., for the building of one of 
two floating docks for the British Government, to have a lifting 
capacity of 32,000 tons. Its length is to be approximately 
700 ft., and its beam 100 ft., and it will, therefore, be able to 
dock a boat of the Dreadnought class. In order to deal with the 
repair of such a vessel, a very complete electrical installation 
is to be placed on board the dock for the purpose of operating 
cranes, capstans, temporary lighting equipments, and the 
necessary machine tools which the floating dock will contain 
for repair on site. It is also probable that as various pressures 
will be required in order to deal with the different voltages on 
board ship, a motor generator plant will be needed. The placing 
of an order such as this upon Tyneside indicates the possibility 
of a considerable amount of electrical activity in the coming 
year among electrical supply firms. | 


Electricity in Mines. 


Although it will be seen from our last week's notes that 
соШегу engineers appear to be recovering to some extent their 
confidence in electricity in mines, there is still a certain amount 
of suspicion among the pitmen. Mr. Burt, M.P., in his latest 
monthly circular to the Durham Miners’ Union, appears to be 
still unsatisfied as to the position, and does not think that 
electricity has yet established a claim that it has rendered the 
mines freer from danger than before its adoption. The efforts 
of such engineering firms as Messrs. A. Reyrolle & Co., Ltd., 
and Messrs. J. H. Holmes & Co., are directed to show that, 
given reliable electrical plant of good design and manufacture, 
and a suitable system of distribution underground, there is no 
reason to doubt the safety and reliability of electricity in mines. 
This was demonstrated at the recent tests which were made at 
the works of the former firm before the members of the Institute 
of Mining and Mechanical Engineers, as regards the possibility 
of explosions in wide flanged switch boxes, and by the exhibi- 
tion which the latter firm gave to the members of the North of 
England Institute of Mining and Mechanical Engineers. 


Extension of a Tyneside Works. 


One pleasant indication of the recently increasing number of 
orders which have been placed with Tyne shipbuilders is that 
trades depending to some extent on this activity are resuming 
full work, and in some instances are laying out increased plant 
to deal with it. An example of this is to be found in the action 
of Messrs. Henry Watson & Sons, of High Bridge Works, Walker- 
gate, who, in their operations as coppersmiths and brassfounders, 
are now completing the electrical equipment of a new foundry. 
Electricity is here being applied for operating a new rotary sand 
blast, together with a fan for the cupola blower, and a pug mill ; 
while the premises are lighted both by means of incandescent 
electric lamps, of which there are a considerable number, to- 
gether with arc lamps. In the latter portion of the lighting 
equipment, both flame and enclosed types are being used. The 
whole of the plant has been supplied by the British Westing- 
house Electric & Manufacturing Co., Ltd. 


MIDLAND NOTES. 
BIRMINGHAM. 

At the meeting of the Birmingham Section of the Institution 
of Electrical Engineers, held at the University, Mr. M. Railing 
occupied the chair, and a paper was contributed by Mr. F. H. 
Reakes Lavender, M.Sc., on the subject of Research on Metallic 
Filament Lamps," followed by a paper by Messrs. H. W. Hand- 
cock and А. H. Dykes on " The Present Aspect of Electric 
Lighting." The papers were jointly discussed. One suggestion 
in the first paper a good deal criticised was that a lamp should 
be discarded when its candle power fell 39, below its original. 
On this, Mr. Maurice Solomon pointed out that two natural 
limits determined the life of a lamp in practice. One of these 
arrived when the lamp broke, and the other when its candle power 
fell below the efficiency stage. Mr. Milns, of the Birmingham 
Electrical Supply Department, thought that a good many con- 
sumers would be very well pleased if their lamps could be got to 
burn 1,500 hours. "The influence of the new metallic filament 
lamp led to various lines of discussion. Mr. Handcock had sug- 
gested in his paper that more economical burning should enable 
the central stations to tempt the small consumers by fixed 
charges, and this became a kind of arena of discussion. Dr. 
Sumpner thought that this would greatly simplify the method of 
charging, and the whole system of supply, while returning to the 
original state of things before meters were introduced. Mr. 
Lindsay Forbes agreed that the electric light had now passed 
beyond the stage of luxury, and this speaker, with several others, 
thought electric practice might be assimilated to that of most 
water departments. Mr. Milns was able to supplement the facts 
of the paper with some experiences in the supply of blocks of 
72 hours on contract at 6d. a week in summer and Is. a week in 
winter. The speaker emphasised the importance of payment in 
advance to avoid hasty departures and '' moonlight " flits by 
dubious tenants who were apt to take their lamps with them. 
Mr. Milns was able to report that after paying all charges the 
revenue on the current worked at about a penny to three half- 
pence per unit. In this case four 8 c.p. carbon lamps were 
supplied to each house. An experiment in progress in Birmingham 
was the service of small houses through prepayment meters, at a 
charge of 5d. per unit to include meter and service charges. 
With these the customers are quite satisfied, and the system is 
considered suitable for artizans' dwellings. Several speakers saw 
objections to supplies on the contract system, such as the 
possibilities of fraud in the substitution of larger for smaller lamps. 
To such objections, Mr. Handcock replied that, after all, the 
stealing of electricity was felony, and that probably it was easier 
to steal bv tapping on the other side of the meter than bv 
putting a lamp into a holder provided for a smaller one. He held 
that as soon as the long-hour consumer paid 12s. or more for a 
light he was entitled to be regarded as a profitable customer. In 
Harrogate the system was so successful that it was extending 
with consequent increase of plant. It was clear that in future the 
electric light undertaking, like the gas department, must look 
for its profit from the «mall consumer. | 

Effect of the Metallic Filament Lamp. 

A good deal of information was forthcoming as to the effect 
of the introduction of the metallic filament lamp. Mr. Milns said 
the growth in revenue in the City Department represented about 
a 50% increase in the first year of its introduction. in the next 
year 1095, in the next 1795, and the present year would probably 
be about 27°,. He found some fault with the marking of the 
lamps in respect of voltage, which were often erroneous. Among 
the latest developments in Birmingham and the Black Country 
is the supply of electric light to public-houses, a fact mentioned 
by Mr. Fennell in the course of the discussion. The speaker 
pointed out the obvious attractions of such long-hour consumers, 
and mentioned that several brewery companies were arranging 
for the introduction of the light into their largest houses. This 
speaker considered that the introduction of the electric filament 
lamp really ought not to cause a scare and lead them to upset the 
whole system. The general trend of the discussion was that 
eventually the new lamp would enormously bene‘it electrical 
undertakings in the widening of the scope of their services. 
Apparently, there was some sympathy with a view expressed 
by the Chairman that a small candle power high voltage electric 
lamp was very much needed. He understood that certain manu- 
facturers were working on this problem with a good prospect of 
success. 

Construction of a Modern Dynamo. 

A very useful lecture was delivered by Mr. E. A. Watson. 
M.Sc., on December 1, before the Scientific Society of the 
Birmingham Midland Institute on '' The Construction of a 
Modern Dynamo." The speaker showed a thorough technical 
knowledge of his subject, describing in considerable detail the 
various component parta of the dynamo, of which illustrations 
were given by means of lantern slides. Various parts were on 
exhibition in the room, and were examined with interest by 
several of those present. 
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LANCASHIRE NOTES. 
MANCHESTER. 


There has been but little improvement in the state of trade 
here during the week. The demand for electrical accessories, 
lamps, fittings, and such material has been greater, but this is 
thought to be only a temporary revival occasioned by the usual 
increase in business just before holidays. Although the state of 
'the cotton trade is such that it has been decided to continue on 
half time, there are yet some signs of the demand for electrical 
goods increasing early in the New Year. In any case, this 
improvement is sure to come shortly, for all the local supply 
authorities are making strenuous efforts to increase their loads. 
There is no doubt that the metallic filament lamp has been the 
cause, not only of a large increase in the number of lighting 
customers, but has also, by its economy, induced many people 
to try radiators, irons, and, in some cases, small cooking outfits. 
As a result of the economy of electric heating becoming better 
known, local suppliers report that they are selling much faster 
than they can deliver. m 


Winding Engines. 


In view of the interest taken in the application of electric 
driving to work hitherto mechanically driven, any papers point- 
ing out difficulties encountered in the design, installation, or 
working of the latter are always valuable to electrical engineers. 
Such a paper was Mr. С. T. Well's on Winding Engine Design," 
read before the Manchester Association of Engineers. He dis- 
cussed fully the details which have to be settled when getting 
out a tender for pit head machinery. The difficulties are not so 
great from a purely mechanical point of view, and a paper 
design is comparatively easy ; but stock patterns and various 
human influences often make considerable deviation from the 
original designs necessary, and, consequently, add considerably 
to the cost of tendering. Among the human influences, he 
mentioned asof great importance the particular colliery manager’s 
notions on winding engines. Was he a faddist concerning parallel, 
conical or other type of drum ? - Did he favour high average 
speed of winding? Had he any opinions concerning values, 
valve gears, or other details? These and much other similar 
information ought to be obtained before commencing to tender, 
if it is desired to save expense. He thought at present com- 
pound engines had the field, though if the low pressure exhaust 
turbine proved successful, the simple engine would be more 
largely used in future. He described a safe winding device, 
which depends simply on the absorption of the kinetic energy 
by resistance to it at the right moment. The automatic action 
is got by a governor operated directly by the engine and con- 
nected with the depth indicator, so that when the cage reaches 
a certain point, the brakes are applied independently of the 
engine man. The device also throttles the exhaust, so that a 
cushioning action is obtained when nearing bank. It can be 
adjusted for any speed, and is equally effective for raising coal 
at 46 ft. per sec., or for men at 23 ft. per sec. The brakes are 
set by a weight and set by steam pressure as soon as the engine 
starts running. From the discussion it was obvious that the 
majority of the engineers seem to think the electrically-driven 
winder an impossibility. The best answer is to point to the 
several plants in this country and the many abroad. 


Fleetwood Rating Case. 


At a special sitting of the Lancashire Quarter Sessions at 
Preston, Mr. H. W. Worsley-Taylor, K.C., pronounced judg. 
ment in the case in which the Blackpool and Fleetwood Tram- 
road Co. appealed against the Fleetwood Urban District Council's 
rating that portion of the line within the town at £407 as a 
‘tramway,’ instead of at one quarter that sum as a railway.“ 
The undertaking was constructed under a private Act of 1896, 
and consists of a tramroad beginning in Blackpool and 
terminating in Fleetwood, and a “tramway” wholly in the 
streets of Fleetwood, the two parts being a continuous line. 
The point in the case was whether a tramway is a railway. 
Although in 1904 the Tramroad Co. successfully appealed to 
the House of Lords against the full rating. the District Council, 
relying on the decision of 1892 in the case of Swansea Improve- 
ments Co. and Swansea Urban District Authority, continued to 
charge the full rate. Both sides in this case agreed that the 
Swansea decision was binding unless it had been since over- 
ruled. The companies say their appeal case and the Wakefield 
Corporation v. Wakefield Light Railway decision had over- 
ruled it. In pronouncing judgment, Mr. Taylor said the case 
was one of great importance, for if it should ultimately be held 
that this tramway was to be rated at only one quarter of the 
full rate, the decision must cover the rating of the whole of the 
tramways in the country, and so disturb the basis on which 
local authorities and tramway undertakings had proceeded 
since the Swansea decision in 1892. He thought there was 
nothing inconsistent between the Wakefield and Swansea deci- 
sions, but that the former upheld the latter. The Bench were 
of opinion that the Swansea decision had not been overruled by 
the other decisions brought forward, and, therefore, the appel- 
lants failed. Notice of appeal was given and a case stated. 
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1909. 
AMERICAN NOTES. 
i NEW YORK. 
It is well within the bounds of probability that the not 
remote future will witness the installation in this city of 
the electrically-driven moving platform as a passenger 
transporting agent. As an exhibition feature the moving 
platform has always attracted attention, and many pro- 
jects have been mooted to apply this principle to the trans- 
portation of passengers. Most of these have been aban- 
doned, because the idea of a moving platform several 
miles in length was regarded as altogether too large a 
proposition, apart from the fact that no speed could be 
obtained with it, consistent with public safety, and, con- 
sequently no advantage at all commensurate with the cost. 
It has remained for Mr. Henry B. Seaman, Chief Engineer 
of the New York Public Service Commission to demon- 
strate the practicability of a scheme formulated by the 
Continuous Transit Securities’ Company, which has offered 
to construct a moving platform under Broadwav from 
Tenth-street to Forty-second-street. The proposition of 
this company was first put forward nearly 12 months ago, 
but underwent considerable amendment last June after 
the Legislature had passed the Rapid Transit Act per- 
mitting subway construction by private capital. 
Details of the Project. 


Mr. Seaman, after pointing out in his report that, 
owing to the constantly increasing density of population 
on Manhattan Island, it has long been evident to students 
of the transportation problem that a contrivance similar 
to that offered bv the Transit Securities Company may 
eventually be necessary as a means of transportation for 
the most congested routes of the citv, explains that the 
scheme is that of a platform made up of short units 
coupled together, forming an endless chain, which is 
kept in continuous motion. The main platform is 
provided with seats, and will travel at a speed of 
12 m.p.h. Provision is made for the loading and un- 
loading of passengers at will bv the introduction of narrow 
loading platforms moving at differential speeds. Thus, for 
the continuous train moving at 12 m.p.h. speed there 
would be three loading platforms moving at 9, 6 and 
3 m.p.h. respectively. The passenger steps from a stationary 
platform to one moving at the 3-mile speed; thence to 
the 6-mile speed; and then to the  9-mile and 
so reaching the ultimate speed of the continuous 
train. The transition of speed between platforms, 
each increasing at 3 m. ph., тау be made without 
inconvenience. The advantages of this arrangement 
are : (1) Vastly increased capacity, and seats for 
all passengers ; (2) no delay by waiting for trains at 
stations, as the train is alwavs there and constantly moving ; 
(3) passengers mav board or leave the train at any point at 
will, and instead of placing stations one-third of a mile 
apart, as on the present subway, they may be placed at 
everv cross street, or, Indeed, at anv intermediate point, 
and the construction may take tlie form of a continuous 
arcade. 

Objections Considered. 

It must be admitted that in the way Mr. Seaman puts 
it the proposition is not without its attractions; but two 
points will at once occur to the critic— first, that the plat- 
forms must alwavs be running at the maximum speed 
whether with a light or heavy load, and that there must 
be many points in the dav when it would be carrving very 
few passengers; and, secondlv, that it 1s not everybody 
who would care to take the risk of boarding a moving 
platform. As to the first point, calculations based on 
statistics of the ‘‘ rush-hour" traffic on existing subway 
lines show that the difficulty is more apparent than real, 
and that the advantages more than counterbalance the 
objections. With regard to the second point, it is admitted 
that a certain amount of agility would be necessary on the 
part of the passenger, but it has to be remembered that 
at each suecessive stage he is only encountering a speed 
difference of 3 m.p.h., and that, after all, it is no more 
risky to step from a platform moving at 9 miles to one 
moving at 12 miles, than it is to step from a stationary 
surface to a surface moving at the slow rate of 3 miles 
an hour. The company claims to be able to carry 125% 
more passengers than can he carried by trains, and the 
cost of construction is set at $11,000,000. 
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Electro- Automatic ‘Signalling. 


A highly successful demonstration of the efficacy of the 
Electrical Automatic Railroad Safety Signal Companv's 
appliances has been given on the Erie Railroad, and has 
thoroughlv convinced the experts of the perfect practic- 
abilitv of the system. A special train, with a large party 
of railway signal engineers and other guests of the La 
Croix Company, was run at full speed, head on, toward a 
light locomotive approaching from the opposite direction. 
Both the trains were automatically stopped an ample 
distance apart. This system adds to the elements of the 
well-known electric block signal, the blowing of a whistle, 
burning of a light, and the application of the air brake, 
all in the cab. In addition to this feature, a telephone in 
the cab or in the train is available, to be switched on and 
allow conversation with. the station. agent or operator 
while the train is on the line at a block. 


New Power Plant Schemes. 


In connection with the Salt Lake power scheme, water 
right has been granted to C. H. Roby for 615 acre ft. of 
water to be obtained from North Dry Creek. Four dams 
are to be constructed, and the maximum amount of water 
to be drawn from the river for storage purposes will be 
50 sec. ft. The plant will develop 3,000 h.p.—The Lehigh 
Coal and Navigation Company is planning to erect a 
power plant near Tamaqua, Pa., which will rank in size 
with the hydro-electric plant at Niagara Falls. While a 
great part of the power will he secured from the river 
known as James’ Run, there will be auxiliary boilers and 
special grates. These erates are to be especially constructed 
to burn culm from the nearby mines. It is the promoters 
idea to furnish power to Philadelphia, Baltimore, and 
Washington.—-Plans have been prepared by Colonel C. E. 
Apponyi for the development of a hydro-electric plant upon 
the Colorado River at the first rapids above the head of 
high water navigation, about 180 miles above Needles, 
Col. The point selected for the plant is between Lincoln 
County, Nevada, and Mojave County, Arizona. Water 
rights for a strip of 5 miles have heen secured, and it is 
estimated that at least 30,000 h.p. can be generated by 
the use of four successive turbo-generator units, each 
working under a 50 ft. head. Energy will be transmitted 
to Tonopah, Nev., 170 miles away, and to Prescott, Ariz., 
160 miles away, ‘and will also be sold to intermediate 
mining camps. 


Electric Railway Notes. 


The J. G. White Company of this City has TM given 
by the Albany Southern R.R. a contract for double-tracking 
its line between Rensselaer and Kinderhook Lake, N.Y., 
as well as the straightening of curves and the rehabilita- 
tion of a large amount of the present track of the company. 
—The new interurban line, which will be constructed 
between Galveston and Houston, Tex., will be about 
45 miles long, and will be constructed entirely on private 
right-of-way. The main power house will be located in 
Texas City, in Galveston Bay, and will include two turbo- 
generators rated at 100 kw. and 500 kw.: The line will be 
operated at 600 volts direct current, using the overhead 
trolley system. Four sub-stations will be provided along 
the line, located about 10 miles apart. The company will 
operate over the tracks of the local companies in both 
Galveston and Houston.- -The Utica Southern Railway 
has been authorized bv the public service commission to 
build a 27 mile extension of its trolley line from Hamilton 
to Norwich, passing through the villages of Earlville and 
Sherberne. For the necessary funds to carry on the con- 
struction, the company is authorized to issue $628,000 
bonds to be sold at a price to be approved bv the com- 
mission, and also $400,000 in 5% non-cumulative Pre- 
ferred stock.—The East Pittsburg shops of the Westing- 
house Electric and Manufacturing Company are beginning 
work on a verv heavy order for railroad motors for the 
Long Island R.R., which represents almost a million 
dollars. This calls for 260 motors of 200 h. p. each, which 
will be used to equip part of the cars on the Long Island 
system, and is in line with the enormous development 
work the Pennsylvania R.R. is now doing in anticipation 
of the completion of the New York terminals and tunnels 
under the North and East rivers. 


The Bell and Western Union Combine. 


Mr. Clarence H. Mackay, president of the" Mackay*com- 
panies, has issued a statement in which he"savs:'",We 
have had nothing to do, either directlv or indirectly, with 
the combination of the American Telephone and Telegraph 
Company with the Western Union Telegraph Company. 
We have not wished to join it, and have not been invited 
to join it. There have been no negotiations whatsoever 
with us in regard to the matter, and there is everv reason 
why we should not have had anything to do with it. It 
is true that we own a large block of stock of the American 
Telegraph and Telephone Companv, but that 1s one of our 
manv investments. We never have had, and have not 
now any representation on the board of that company. 
We are not disturbed in апу wav. We have successfullv 
met hard competition for over 25 vears, and have pros- 
pered, and are in first-claes financial condition—better than 
ever before." 


American Plant in Canada. 


It is reported this week from Pittsburg that the Pro- 
vince of Ontario has completed plans for offering great in- 
ducements to American manufacturers to locate in Canada. 
These plans have been outlined through the placing of a 
contract in Pittsburg for 1,500,000 lbs. of half-inch alu- 
minium wire, to be delivered with the greatest possible 
speed, the idea being to carry electric current from Niagara 
Falls throughout Ontario, in order to furnish power to 
those who will use it, at the lowest possible rate. The 
Pittsburg officers of the Aluminium Company of America 
announce the placing of the contract bv the hvdro-electric 
commission of Ontario at a cost of $400,000. Wire already 
contracted for is to be distributed at Toronto, Windsor, 
Hamilton, Saint Catharines, Welland and Port Dalhousie. 
The hydro-electric commission, which will have charge of 
the work, acts as financial agent to the various municipal- 
ities, and will regulate the rates for certain minimum 
amounts of current to be supplied at each point. The 
different municipalities getting the current will be bonded 
to pay their share of the cost, and the current to be supplied 
will be greatly in excess of present demands of those 
places, so that power may almost be offered free by these 
towns to American manufacturers. 


A Giant Transformer. 


Twelve of the largest self-cooling transformers in the 
world have Just been built by the Westinghouse Electric 
and Manufacturing Company for the Southern Power 
Company. As the size for which a transformer can be 
built self-cooling is limited by the amount of heat-radiating 
capacity for which the case can be designed, the maximum 
has hitherto been 750 kilovolt-amperes, but those made 
bv the Westinghouse Company are 1,000 k.v.a., 100,000 
volt transformers. The case consists simply of a plain 
boiler-iron case, to the outside of which are welded a 
number of-radiating tubes. These tubes are in the vertical 
position, and are given a 90? bend at the top and bottom 
where they enter the case. The mechanical construction 
Is verv strong, so that there is practically no chance of 
ever springing a leak. Because of the ease with which 
the tubes can be widely separated from one another, the 
air circulates very freely among them, and the efficiency 
of the radiating surface is higher than for the corrugated 
case. The transformer for the Southern Company are 
14 ft. 6 in. high and 24 ft. in circumference. 


Current Items. 


With the co-operation of supply houses and manufacturers 
throughout the United States, the electrical firms of San 
Francisco have organized an exhibition on an elaborate 
scale in that citv, which will be open from January 29 to 
February 5. 

The Sunbury, Hazelton & Wilkes-Barre division of the 
Pennsylvania Railroad has made the rather remarkable 
discoverv that it is impossible to run trains as speedilv 
with the telephone as with the telegraph, and, therefore, 
the telegraph service will be retained for emergency use. 

The earnings of the Bell Companies in the United States 
during the first nine months of the current vear have 
reached close on $100,000,000, the net earnings being 
827, 500,000. 
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Mr. L. H. Webster, of Belvidere, N.Y., has obtained a 
patent for what he calls a telephone guard—viz., a wire 
device to be clamped to a transmitter mouthpiece to 
receive the lips of the user and thus serve as a gauge for 
distance, preventing contact with the mouthpiece, vet 


encouraging close proximity. 


Mr. Kobori, M.E., the Japanese electrical engineer, who 
has been for several weeks in this country, on behalf of 


the Uji River Electric Company, of Kyoto, has pur- 
chased the machinery here for the 40,000 k.w. hydro- 
electric plant at Uji, 8 miles outside the Japanese capital. 


A company with $6,000,000 capital is completing plans 


for the construction of a large hydro-electric power plant 
in Central Idaho. A site for a dam and power plant has 


been located on the Salmon and Snake rivers, about 


40 miles south of Grangeville. The plans call for a com- 
bination tunnel and dam, which will develop 280,000 h.p. 


The dam will be 100 ft. high. The tunnel will be built 
through solid rock, 74 miles in length, and it is estimated 


that a fall of 530 ft. will be secured. 


GERMAN NOTES. 
BERLIN 


Some elaborate researches have been made in Germany with 
reference to the comparative cost of cooking by electricity and 
by gas. It appears from the average of a very large number of 


experiments made under varying conditions that if the cost of a 


kilowatt is more than half as great again as that of a cubic metre 
of gas (35 cubic ft.) the gas is the cheaper heating agent. Other- 
wise electrical heating is the more economical. It is claimed that 
the use for which electrically generated heat is least suitable in 
the household is for boiling water. 


Electric Motors in Breweries. 


Since motors have been protected from water by casing them, 
their use in German breweries has become common, and is 
rapidly increasing. One of their main functions is to drive the 
pressure regulator which forces the beer through the filters into 
the casks in which it is despatched. A very interesting type of 
these machines is a cog wheel pump coupled direct to the electro- 
motor. Variations in pressure cause variations in the resistance 
of the motor circuit, so that the least change is at once checked 
and the beer travels steadily and without frothing. Another type 
has horizontal beer cylinders, and pressure is maintained constant 
by two cylinders fitted with suitable valves and containing air or 
water under pressure. The power of the motor is best transmitted 
by friction coupling, as belts are apt to get slack in the moist air 
of a cellar. The power transferred to the pumps from the motor 
by friction is transmitted by toothed gearing to the cranks of the 
pump-cylinders. The motor should be provided with a controlling 
resistance, which is adjusted daily according to the work ex- 
pected. Another job which may be advantageously given to the 
motor is to drive the stirrer in washing the filtering material 
above alluded to. This requires frequent washing by being 
stirred up in water kept boiling by a steam coil or by direct 
steam. Finally, the machines in a bottling warehouse are all 
advantageously driven by electric motors, especially the filling 
and labelling machines. 


Hamburg Street Railways. 


The Hamburg street railways must again be extended, new 
lines being required for growing suburbs. The suburb of 
Hamburg-Altona is now to be municipally united with the town 
of Altona, and a complication has thereby arisen, for the Altona 
Corporation is trying to get powers to make an electric railway 
of its own which will be in direct competition with the Hamburg- 
Strasseneisenbahngesellschaft. The latter company has recently 
improved its system within Hamburg itself by making a short 
direct line between the east and north-¢astern quarters, which 
before had no direct communication of this kind. This new line 
will greatly facilitate communication between those quarters and 
the harbour, a matter of the highest importance. 


Electric Steel. 


According to Dr. Neuburger, of Berlin, the manufacture of 
steel by the aid of electricity is already yielding a product far 
superior to any that can be got by the older methods. The steel 
is even better than crucible steel. Besides, electricity not only 
enables us to produce steel with a given content of carbon direct 
from the ore, but in some cases does so economically. Dr. 
Neuburger states that a saving in this way is effected if in the 
particular locality three electric h.p. are not dearer than one kg. 
of good coal. Certainly high productive iron ores and sands, which 
cannot be satisfactorily worked in the blast furnaces, give results 


with electric working that leave nothing to be desired. Day in. 


America has shown, however, that the advantages of electricity 
can be used even in the blast furnace itself, and that under 
suitable conditions pig iron can be made more cheaply in an 
electric than in an ordinary blast furnace. 
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The Top Compass. 


After years of striving Dr. Anschutz Kaempfe, of Kiel, has 
succeeded in finding in a spinning top electrically driven a sure 
substitute for the magnetic needle. Experiments have been 
made on warships since the spring of 1908, and have shown such 
a superiority on the part of the top compass over the magnetic 
compass that it has been adopted for the whole German Navy. 
The apparatus is on the principle of the gyroscope, and consists 
of a top weighing about 10 lbs. with the compass card fixed on 
the top of it ; to diminish friction it swims in mercury. It is 
driven at 21,000 r.p.m. by an electric motor. The power required 
is about 150 watts. When the top has been in motion for about 
two hours it has placed itself (its axis, presumably) in the 
geographical meridian, and thereafter stays there. It is true that 
deviations therefrom occur, but only with considerable changes 
in the sojourn in different latitudes, and these deviations are 
easily estimated beforehand and allowed for. The principal top 
is put in the middle of the ship and others in different places and 
regarded by the principal top. The top compass is found per- 
fectly trustworthy in submarines in which the magnetic compass 
has proved very unsatisfactory. 


Radium. 


The presence of radiumemanation over the sea in certain 
places has been proved by experiment on board the Grosser 
Kurfurst during a voyage from Alexandria to Naples on the first 
two days of April, 1909. "Thorium emanation was not detected. 
It is supposed that the radium emanation had been blown off the 
land by wind, as the amount of it present in sea water is so 
excessively minute that it seems very improbable that it would 
escape from the water into the air. 


Current Notes. 


The Munich street tramways carried 82,661,718 passengers in 
1908, 18,356,614 more than in 1907. The takings were 8,173,279 
marks, plus 7,930 marks for carrying letters for the poss office. 
The expenses totalled 4,980,065 marks, showing a diminution of 
from 30°89 to 29:67 pfennigs per km. (9 pf. = about Id.). 

The Lech Elektrizitatswerk A. G. of Augsburg made a net 
profit of 383,028 marks for 1908-9, as against 352,938 for 1907-8, 
and a dividend of 50% is proposed. 62.807 marks have been 
passed to reserve, and a third 10,000 volt main has been laid down. 

The Neiderschlesiche Elektrizitats und Kleinbahn A.G., made 
a net profit of 787,272 marks for 1908-9, as against 751,686 for 
the preceding year. 10,194 marks are carried over. The dividend 
on the capital of five million marks will be again 6%. The output 
of the works is applied to power and lighting in the approximate 
proportion of two to one. 


GLASGOW ELECTRICAL ENGINEERS. 


At the eighth annual dinner of the Institution of Electrical 
Engineers, Glasgow local section, Mr. E. G. Todd (Chairman of 
the section), pre:ided. 

Proposing the toast of “ The Corporation of Glasgow," Sir 
J. H. A. Macdonald (Lord Justice-Clerk) remarked that the 
science of electricity had made more marvellous progress in the 
last 30 years than some others. But let them have commonsense 
as well as science. He hoped the insane idea that they were to 
carry their mails by aeroplanes and airships all over the country 
and over the sea would not take hold of those who were members 
of the Institution of Electrical Engineers. (Laughter). If any 
one suggested that they were to travel from one part of Glasgow 
to another in an aeroplane driven by wireless telegraphy, he 
advised his hearers, in the first place, not to take shares in the 
concern—(laughter)—and, in the second place, not to attempt 
it. (Laughter.) | 

Professor Archibald Barr propoged “ The Institution of Elec- 
trical Engineers," which, he said, now had a membership of 6,000. 

Dr. Gisbert Kapp (President of the Institute of Electrical 
Engineers) replied, and, following up Sir J. H. A. Macdonald's 
remarks, said electricity was an excellent servant, but a bad 
mistress. They were told that Britain was backward in the 
science, but she was not really so. It was a see-saw, one day 
she was a little behind, the next day a little ahead. It was an 
interesting race. The horses were not always in the same posi- 
tion, but there was no winning post. for there was no finality in 
the electrical profession. (Applause.) The latest development 
of electricity was in connection with agriculture, in the stimula- 
tion of plant growth, where an increase of 30°, had been realised 
in some instances. 

The Bishop of Glasgow proposed The Glasgow Section," 
and the Chairman responded. 


GORSEINON ELECTRIC LIGHTING. 

The Gorseinon Electric Light Co., Ltd., Glamorgan, 
intend to apply for a Provisional Order to authorise the 
Company to generate and supply electricity for all public 
and private purposes as defined by the Electric Lighting 
Acts within the whole of the parishes of Gowerton, Llandilo- 
Talybont, Loughor (Borough) and Penderry in the rural 
district of Swansea. 


830 


BUSINESS NOTES AND 


LIGHTING AND GENERAL—Home. 


BaRNET.—It was reported to Southgate (Barnet) District 
Council that terms of an agreement for the lighting of the dis- 
trict by the North Metropolitan Electric Power Supply Co. had 
been arranged. The Council may require the company to sell 
on payment of the amount of capital expended by them, and, 
in addition: If the purchase takes place in 14 years, 300% of 
the capital expenditure ; if in 21 years, 2219, ; if 28 years, 15°, ; 
and if 75 years, 719, of the capital expended. 


BERMONDsEY.—T wo explosions, supposed to have been caused 
by the fusing of underground electric cables, occurred at Jamaica- 
road, Bermondsey, on Saturday afternoon. Within a short 
distance is Grange-road, the site of the fatal explosion a year 
ago. but in this instance the results were not so serious, a fireman 
receiving slight burns to his face. A resident observed smoke 
issuing from airholes and an electric standard in the road, and 
raised the alarm. Soon afterwards a loud report was heard, and 
the trap of a manhole was forced into the air, but dropped into 
position again. The thoroughfare was deserted at the time, and 
the fire brigade were quickly on the scene. As a fireman, named 
Knight, was moving the lid of another manhole a second explo- 
sion occurred, and he was burnt about the face. The flames were 
eventually suppressed with sand. 


BiIRMINGHAM.—As a result of an electric cable fusing in 
Spencer-street on the Ist inst., a number of jewellers and other 
manufacturers in the immediate neighbourhood were for about 
an hour and a half inconvenienced by the cutting off of the 
electric power. About seven o'clock in the morning a police 
constable noticed that about 8 ft. of the pavement had been 
forced up to a height of about 2 ft. and smoke was issuing from 
the crevices between the bricks in dense clouds. The constable 
immediately communicated with the Electric Supply Depart- 
ment, and a number of workmen were promptly despatched to 
repair the damage. As soon as the top layer of bricks was 
removed the smouldering cable burst into flame, which, however, 
was quickly extinguished, and in order to prevent the damage 
spreading any further the power was cut off at the section box. 
The work was pressed forward as quickly as possible, and a 
temporary service of electricity was supplied to the factories 
that had been affected. 


CAMBERLEY.—The Urban Council confirmed a resolution in 
favour of applying to the Board of Trade for a provisional 
order authorising the Council to supply electricity for public 
and private purposes. 


DvBitN.—AÀ temporary breakdown occurred in the electric 
lighting system in Dublin. The public arc lamps were extin- 
guished, and many of the principal thoroughfares were plunged 
into darkness, while private houses and business establishments 
were also affected. The breakdown was rectified in about 15 min. 


HaMPsTrEAD.—The Borough Council resolved to contribute 
£50 to the Association of Electric Supply Undertakings in 
London for literature to be supplied by the association for 
distribution to consumers on the subject of the merits of elec- 
tricity for lighting, heating and power purposes. They further 
decided that a new sub-station be constructed in Redington- 
road to cope with the increase in the consumption of electricity 
in the West Heath District, and that series gear be fixed to 
sub-stations in England's-lane, Fitzjohn's-avenue, Parliament- 
hill, High-street, and Heath-drive, to increase the transformer 
capacity of those sub-stations. The Council further ordered 
that 95 street gas lamps be converted into incandescent electric 
lamps in the boundary thoroughfares between Hampstead and 
Marylebone and adjacent roads, the Marylebone Borough 
Council being about to similarly convert the lamps on their 
sides of Boundary-road and Greville-road. It is estimated that 
the conversion will result in a saving of 4s. 6d. per lamp per 
annum. —Adopted. 


LLANIDLOES.—At a meeting of ratepayers, the report of the 
Town Council respecting the feared abandonment of the electric 
light and power scheme for the town was considered. A motion 
was adopted, expressing in the strongest possible terms approval 
of the resolution passed by the Council to Mr. David Davies, 
M.P., and the promoters of the scheme, and their desire for the 
work to be carried out. Those present pledged themselves to 
support the scheme, and appealed to Mr. David Davies to regard 
the influences brought to bear upon him in opposition to the 
electric scheme as being contrary to the wishes of the towns- 
people generally. 


Loxpon.—The Charing Cross, West End and City Electricity 
Supply Co. propose (under the St. Martin’s Order, 1889) to lay 
mains in John-street and Duke-street, and to construct inspec- 
tion boxes. The County of London Electric Supply Co. propose 
(under the County of London, North, Order) to lay low tension 
mains in Mitchell.street and Central-street, and (under the St. 
Olive Order, 1895), to lay mains in Queen Elizabeth-street and 
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Lafone-street. The South Metropolitan Electric Co. (under the 
Mid-London Order) have decided to lay low tension mains in 
Meard-street ; also (under the Blackheath and Greenwich Dis- 
trict Order, 1897) high and low tension mains in High-street. 
Lewisham. The St. Pancras Borough Council intend to lay 
mains in Brecknock-road and Leighton Groove, Euston-road. 
King's-road, Wells-street, and Gough-street ; and the West- 
minster Electric Supply Corporation, propose to lay mains in 
Gloucester-street, Lupus-street, and Rutland-street. 


MIDDLESBROUGH.— At a meeting of the Corporation Electric 
Lighting Committee the Electrical Engineer (Mr. H. M. Taylor) 
reported that their appeal against the assessment of £2,000 had 
failed. A communication was received from the Electrical 
Contractors' Association drawing attention to the clause in the 
proposed Bill wherein the Corporation were seeking powers to 
do wiring and other work. The association suggested that they 
should add the words through a contractor, but not other- 
wise." Unless this concession was acceded to, the association 
would have to oppose the Bill. It was decided to ask the 
association for a more explicit definition of their requirements. 
The Engineer reported that the gross profit, exclusive of interest 
and redemption, upon the consumption for the half-year ended 
September 30 was £1,925, a decrease of £55 compared with the 
corresponding period of 1908. They were now purchasing 
meters out of revenue, and this item had absorbed £210, so that 
the result of the half-year was better by £155 than last vear. 
the total costs per unit being 1°43d. against 1:464. per unit last 
year. With regard to the returns for November, the total 
estimated revenue was £2,321, against £1,917, an increase of 
£404, and the profit, exclusive of interest and redemption, was 
£1,495, being an increase of £369, as compared with the corre- 
sponding period of 1908. 


NoTTINGHAM.—The agitation to retain at Nottingham the 
Post Office electrical engineering staff of the North Midland 
District has been successful. The Postmaster-General (Mr. 
Sydney Buxton) informed a deputation who waited upon him 
in London that the whole scheme should be reconsidered. and 
that, with the exception of the engineering clerical staff, the 
department would remain as at present. The North Midland 
District, the Post Office engineering work of which is covered 
from Nottingham, comprises Sheffield, Derby, Leicester, Lincoln. 
Doncaster, Grantham and Grimsby. It was proposed (and, in 
fact, definitely decided on and partly carried into effect) to 
split this district and to transfer the staff to new centres to be 
formed at Liverpool, Leeds, Birmingham, and Bristol. One 
result would have been that £6,000 per annum in wages would 
have been removed from Nottingham, and the city would have 
lost some of the importance which, as the centre of such a 
district, it possesses. 

OLDHAM.—To the Corporation Electricity Committee Mr. 
Newington (Electrical Engineer) reported that the number of 
arc lamps was 770, incandescent 32,696, an increase of 162 
during the fortnight ; motors, 529 ; and 158,733 equivalent of 
8-c.p. lamps. an increase of 431. 


ROTHERHITHE.—An explosion in an electric main occurred 
at Mill Pond Bridge, Rotherhithe. The force blew up the covers 
of three manholes, and a fireman was injured. 


STOCKTON.—At the Council meeting the Electricity Com- 
mittee reported that they had again considered the question of 
guarantee from consumers for laying in cables, and had decided 
not to depart from the present rate of charging 200% upon the 
outlay for a period of five years. They had decided not to extend 
the cable to Newburn and the Grange Estate, as sufficient 
customers had not been obtained on the canvass. 


SUNDERLAND.— Matters seem now to be improving somewhat 
with the Sunderland electricity undertaking, which is run by 
the Corporation and has been particularly hard hit by the trade 
depression of the past two years in relation to power consump- 
tion at the shipyards and works. Ald. Bruce (Chairman of the 
Committee) states there has been a steady increase in the demand 
of late. The charge to the Tramways Committee has been 
reduced to the extent of between £1,300 and £1,400 a year. 
and there has been tremendous economy among consumers for 
lighting purposes by the use of metallic filament lamps. The 
number of these consumers will have to be extended to make 
up the decrease. Important economies, says the Newcastle 
Chronicle, have been made in the working costs, and prospects 
are brighter than for some time past. 


WaLsALL.—Mr. H. R. Hooper, Local Government Board 
Inspector, held an enquiry into an application of the Walsall 
Town Council for sanction to borrow £35,000 for the purposes 
of extending and improving their electricity undertaking. In 
reply to the Inspector, the Engineer (Mr. Barnard) said he was 
anxious to get the three-phase system alongside the m 
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Inspector pointed out that there was an outstanding debt on 
the undertaking of £90.000, and they were seeking to secure a 
further £35,000. He regarded it as a serious thing that for 
some years the capital charges had gone up steadily. The 
Inspector also pointed out that last year there was a loss on 
the undertaking of nearly £900, there was very little reserve 
fund, and altogether the position was very weak. It was un- 
fortunate for Walsall that it had an obsolete system, but they 
had no funds whatever to deal with desirable improvements. 
With regard to the Bloxwich section of the scheme, the Inspector 
questioned whether the possible increase in consumers would be 
sufficient to warrant the additional outlay. He suggested that 
the application might be reduced from £35,000 to £22,000 by 
leaving out Bloxwich and erecting no new buildings. Mr. Morse 
(solicitor) opposed the application on behalf of the South 
Staffordshire Tramway Lessee Co., and submitted that the 
company for whom he appeared had offered to supply the 
Corporation more economically than under the proposed scheme, 
and contended that it would be in the interests of the ratepayers 
and the Corporation if the offer were accepted. 


Yonk.—' The City Electrical Engineer reported to the Cor- 
poration Electricity Committee that the loans sanctioned to 
cover the estimated capital expenditure during the two years 
ending March 31, 1910. for mains services, motors, and meters 
were nearly exhausted, and that it was necessary to apply to 
the Local Government Board for sanctions to meet the esti- 
mated expenditure for a further period of two years. The 
amount required was £2,475, viz., for mains' services, £1,100 ; 
motors, £800 ; meters, £575. The Committee decided to re- 
commend the Council to apply to the Board for their sanction 
to borrow the above sums.  Eighteen additional applications 
for electric lighting have recently been made, equivalent to a 
lamp connection of 625-39 watt lamps. 


LIGHTING AND GENERAL Overseas. 


AMSTERDAM.—On the 3rd inst., at the busiest hour of the 
evening, the electric light in the shopping centre of Amsterdam 
. suddenly went out. owing to a short circuit. Great inconvenience 
was caused, and for many hours shops and restaurants had to 
use candles. Further confusion was caused by the telephones 
also going out of order for a time. 


FnaNcE.— The Société Eau, Eclairage Electrique et Force 
Motrice de Brissac, has been formed at Brissac for the installa- 
tion of electric lighting power works. 


INDi4.— The National Gas Engine Co., Ltd.. Ashton-under- 
Lyne, Manchester, have supplied an electric magneto, ete., for 
the E.I.R. Electrical Department ; and the Lancashire Dynamo 
Co., Ltd., a starting transformer. This latter firm also had an 
order, we believe, for the supply of eight electric motors for the 
Jamalpur Locomotive Workshops; and the General Electric 
Co., Ltd., for the supply of two watthour meters.—The United 
Provinces Government have granted a loan of Rs. 50,000 to the 
Mussoorie Municipality for expenditure in connection with the 
hydro-electric scheme of the station. Electric installations in 
houses account for Rs. 36,000 of the loan, which is to carry 
interest at 4°, per annum and have a currency of 10 years.— 
The Punjab Public Works, Department has, at the suggestion 
of the Lieutenant-Governor of the Punjab, been investigating 
the question of utilising the Leh and Sohan rivers at Ralwalpindi 
for the purpose of generating power for use in the Station and 
Cantonments. The preliminary investigation undertaken shows 
that there is a head capable of producing 400 h.p.— Proceedings 
are being taken under the Land Acquisition Act for the purchase 
of 'a site for the Simla terminal station of the hydro-electric 
installation now in process of construction for that town. 


River PrATE.— The Legislature of the Province of Buenos 
Aires has created a tax of $1 paper per month on all telephones 
installed throughout the province. This class of taxation is 
completely new in the country. Seeing that the Legislators 
recently raised their own salaries 3595, they have, we presume, 
found it necessary to impose new taxes, so as to ensure that the 
necessary funds will be forthcoming at the end of each month 
to pay their salaries. The director of public lighting has pre- 
pared his project for the illumination of the city of Buenos 
Aires during the Centenary Festivities. 391,000 incandescent 
lamps of 10 c.p. will be installed in various streets. The lighting 
will cost $22,000 a night. : Altogether the sum of one million 
dollars will be spent on illuminations. 


RouMaANIA.— The municipal authorities of Bucharest have 
called for tenders for the construction of electric works designed 
to supply electric energy for the new city tramways and also 
for electric lighting. The project includes the erection of a sub- 
station in the centre of the town. The upset price is placed at 
1,800,000 frs. (£72,000). 

Russia.—A St. Petersburg correspondent reports that the 
use of electricity in Russia is still somewhat limited. There are 
only 30 cities possessing an electric tramway system, and of 
the 80 cities lighted by electricity 40 have their own electrical 
works, the supplies in the remainder being provided by private 
enterprise. The following figures show that the electrical under- 
takings in Russian cities are very remunerative. The net profits 
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of the works of the city of Vilna were 83,851г., or 5095 ; Wolvgda 
18,078r., or 3926 ; Minsk 14,849r., or 389, ; Nicolaieff 34.554r.. 
or 33% ; Orenburg 38,064r., or 44°, ; Poltava 28,642r., or 499. 


SINGAPORE.—Having taken over the business of the Tanjong 
Pagar Dock Co., at Singapore, the Straits Settlement Govern- 
ment appoint à Board of management. The Board at once set 
about making improvements, and these included the erection of 
modern machinery from which will ultimately proceed the 
electrical energy to drive the workshop machinery, the dock 
pumping plant at the new works at Keppel Harbour and at the 
existing works at Tanjong Pagar, to operate cranes and coal- 
handling plant on the new wharves, and to light the whole of the 
docks, workshops, godowns, and wharves belonging to the Dock 
Board. The building is of a very substantial nature, built of 
brick and steel, and has been erected and equipped depart- 
mentally, under the superintendence of Mr. F. R. Marsh, the 
Board's chief electrical engineer. The buildings are large enough 
to hold the necessary plant for a further 2.000 b.h.p., the plant at 
present installed having a total capacity of 1,700 b.h.p. 


SovTH Arrica.—In the next five years £100,000 will be spent. 
on additions to the Durban electric lighting plant out of the 
loan which the Corporation will raise for street improvements. 


SWITZERLAND.—The Swiss budget for 1910. which includes, 
for the Department of Telegraphs and Telephones, the following 
items: An expenditure of 25,000 frs. (£1,000) for printing appli- 
ances ; 44,400 frs. (£1,776) for Morse colouring apparatus, re- 
lays, etc. ; 600,000 frs. (£24,000) for telephone stations, com- 
prising bells, commutators, protectors, ete. ; 465,000 frs.(£18.600) 
for commutating apparatus, switchboards, machines, trans- 
formers for central and intermediate stations; 239,000 frs. 
(£9,560) for repairs to telegraph and telephone apparatus ; 
36,600 frs. (£1,464) for electric measuring and testing instru- 
ments ; 150,000 frs. (£6,000) for batteries, accumulators, salts, 
acids, and tape rolls. 


TRACTION—-Home. 


Ise or Wicnt.—The working of the railways, says a local 
correspondent, has long been a contentious subject. The 
County Council are again taking up the matter. and the Parlia- 
mentary and Railway Committees have written to the various 
public authorities in the island stating that they have had sub- 
mitted a scheme of electrification and an alternative proposal 
for the construction of light railways or electric tramways. 
Representatives of the various authorities are invited to a 
meeting at Newport on December 13 to confer on the matter. 


Lonpon.—The Highways Committee of the London County 
Council report that the reconstruction for electuic traction of the 
undermentioned tramways has now been completed. The lines 
have been inspected on behalf of the Board of Trade, and the 
tramways duly opened for public traffic: From the Britannia, 
Camden Town, vid High-street, Camden Town, Chalk-farm-road, 
Ferdinand-street and Malden-crescent to Malden-road ; from 
Prince of Wales'-road, vid Kentish Town-road, Fortress-road 
and Junction-road to the Archway Tarern, Highgate ; Archway- 
road (between St. John's-road and Flowers Mews); from Nile- ` 
street, tá High-street, Woolwich, and Beresford-street to 
Beresford-square. The first three lines are on the conduit system, 
and the other tramway on the overhead system. The Board of 
Trade have also approved of the use of electrical power on the 
underground conduit system of electric traction on the double- 
junction curves which have been constructed from Marshalsea- 
road, into Borough High-street and on the line constructed in 
Monnery-road between the tramways in Junction-road and the 
Holloway car-shed to be used for taking cars into the car-shed. 
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TRACTION— Overseas. 


BRISBANE.— The Brisbane Electric Tramways Investment Co., 
Ltd., announce that the traffic receipts of the Brisbane tramways 
for the month of November amounted to £16,170, corresponding 
month last year £14,504, increase £1,666. 


British CorvMB1a4. —The length of the new British Columbia 
Electric Railway line to Chilliwack will be 642 miles and will be 
bedded on a good grade. The sub-grade has been completed over 
two-thirds of the entire road. At the rate of one mile per day 
the rails, which are 70-pound steel, have been laid to Langley 
Prairie. No grade on the entire road will be greater than two 
and five-tenths per cent. The power to operate the line will be 
supplied by the station at Lake Buntzen, coming over the high 
tension lines in its full voltage, to be reduced to operating voltage 
by the five sub-stations located at Chilliwack, Sumas Mountain, 
Clayburn, Mt. Lehman and Cloverdale. The reduction stations 
will be reinforced concrete structures and will each represent to 
the company for the buildings alone an expenditure of $25,000 
to $35,000, while the machines therein will be 300 to 600 kw. 
power. The system will be operated on standard time. The rolling 
stock will consist of a combination train. including freight cars. 
These cars will be operated under the multiple unit system and 
coupled by the A. M. M. type of air and the junction box electrical 
connection and will run jointly under one motorman, at the same 
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time each car propelling itself. The new controller differs from 
that in use at present by being only about a foot square but 
having about 3,000 connections with the group switch. For 
freight transportation the company has purchased three 50-ton 
motor locomotives. 

MoNTREAL.—'l'he Canadian Pacific Railway is considering а 
proposal to prevent smoke nuisance in this city by operating 
trains within the city limits by electric power. | 

TonoNTO.—Mr. J. W. Moves, who was appointed to report on 
tube railways for Toronto, has recommended the establishment 
of à dual system of underground and surface railways to cost 
$4,485,000. The underground system would be 3j miles long. 
The outgoing section would be served by surface railways. 


COMPANIES' MEETINGS AND REPORTS. 


THE ELECTRICAL COMPANY. 


The report just issued by the Electrical Co., formerly Schuckert 
& Co., Nuremberg, shows a net profit of 4,535,953 marks, against 
3,866,598 marks the previous year, and it is proposed to pay a 
dividend of 6% against 5°, last усаг. The capital is 50 million 
marks. 


SIEMENS & HALSKE, BERLIN. 


The electrical engineering company Siemens & Halske, Berlin, 
report a net profit of 11,429,009 marks, against 9.688.263 marks 
the previous year, and propose paying a dividend of 12% against 
119%. The capital now amounts to 63 million marks. The 
orders now on the books are greater than at the corresponding 
period last year. 


WINNIPEG ELECTRIC RAILWAY. 


The statement of the Winnipeg Electric Railway for September 
shows gross carnings for the month of $218.088, an increase of 
240%, while the net earnings increased 2194. For the nine months 
of the year the gross totals $1,848,897. an increase of 209,, the 
net gain being the same. Earnings are at the rate of 14% on the 
common stock. 


NORTH METROPOLITAN ELECTRIC POWER. 


An extraordinary general meeting of the North Metropolitan 
Electric Power Supply Co. was held at Kingsway, London, 
W.C., for the purpose of passing the following resolution : 
“That of the amount which the company are authorised to 
borrow a sum not exceeding the nominal amount (inclusive of 
bonus) of £25,000 be raised by the issue at such price and to 
such persons as the directors may determine of further mortgages 
in the like form; and on the like terms and conditions (as nearly 
as the directors shall think practicable and desirable as, and 
ranking pari passu with, the existing mortgages issued by the 
company. and on the terms that the amounts secured by such 
further mortgages may, at the option of the holders thereof, 
be paid or satisfied by the issue to such holders of debenture 
stock of the company under the provisions of an indenture 
dated July 30, 1907, and made between the company, of the one 
part and the Beaver Trust, Ltd., of the other part, and so a3 
to form part of the further stock as defined in the said indenture 
and to be subject to, and with the benefit thereof." 

Mr. Emile Garcke presided, and formally moved the resolu- 
tion, which was seconded by Mr. J. Devonshire, and unani- 
mously agreed to. 


INDIA RUBBER AND TELEGRAPH WORKS CO. 


The directors’ report for the year ending September 30, will 
be presented at the 46th ordinary general meeting of the India 
Rubber, Gutta Percha and Telegraph Works, Co., Ltd., to be 
held at the company's offices, Cannon-strcet, London, E.C., on 
Tuesday next. The accounts show, after provision for doubtful 
debts, a net profit of £57,027 5s. 6d. Adding £51,980 7s. 4d. 
brought forward, and deducting £12,500, the dividend on the 
ordinary shares paid in June, and £3,333 6s. 8d., the dividend 
on the preference shares paid in July, there remains a disposable 
balance of £94,074 6s. 2d., which, after providing for the balance 
of the dividends for the year. will leave £55,011 16s. 2d. to be 
carried forward. The directors recommend that the payment 
of the half-yearly dividend of 5s. per share, or at the rate of 
50% per annum, be made to the preference shareholders on 
January l proximo, and they further recommend the distribu. 
tion of a dividend to the holders of ordinary shares of 15s. per 
share, free of income tax, amounting to £37,500, making, with 
the interim dividend paid in June, a total payment of 10% 
for the year. The general business of the company shows an 
increase compared with the turnover of last year, which is, 
however, partly due to the higher scale of prices at which some 
of the goods have been sold. Taken as a whole, the foreign 
agencies have not done so well as the board had reason to expect, 
but the sales of the home agencies have been fairly satisfactory. 
The prices of some raw materials have attained a very high 
level, but the advances the directors have been able to make in 
the selling prices of the goods have sufficiently met the case ; 
some provision, furthermore, has been made to cover a possible 
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fall in selling price of stocks in hand. The board is making a 
considerable capita] expenditure at the French works to meet 
the expanding motor and bicycle tyre trade on the Continent, 
and further capital expenditure will, doubtless, be necessary at 
home. These latter extensions are having the serious considera- 
tion of the directors, as a growing business must have facilities 
provided. The electrical industry continues dull. A certain 
amount of cable work has fallen to the company's share, and 
the steamers Dacia and Buccaneer have had occasional employ- 
ment. The works at Silvertown and Persan have been maintained 
in the usual state of efficiency. The board appointed Mr. Matthew 
Hamilton Gray, Mr. Christian Hamilton Gray and Mr. William 
Ernest Gray extraordinary directors, as they have been closely 
identified with the management of the business for several 
years, and have largely contributed to its success. Mr. Matthew 
Gray expressed his regret that he was unable to give the close 
attention he would like, but hoped the board would accept his 
services in a consulting capacity, and to this the Board agreed. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The report of the British Columbia Electric Railway Co., Ltd., 
for the year ended June 30 last, states that the gross receipts 
show an increase of $339,699, or 17%, and the net earnings. 
including income from investments in subsidiaries, and after 
charging renewals, show an increase of $48,792, or 5:69, over 
those of the preceding year. From June 30, the close of the 
financial year under review, up to October 31 last, there has 
been a still further increase in gross earnings of $231.961, or 
320%, and in net earnings of $98,086, or 289,. From January 1, 
the company, in pursuance of its long-established policy of 
allowing the public to share in its prosperity by treating them 
in the most liberal manner possible, spontaneously reduced its 
charges for electric light by about 1795. The rates now charged 
compare favourably with those of the largest cities of Canada. 
Various reductions in railway fares and charges have also been 
made during the year. It was anticipated when these reduc- 
tions were put into force that they would involve considerable 
diminution of profits, but the increase in the volume of business 
has more than compensated for the reduced charges, and the 
above-mentioned satisfactory results are shown for the whole 
year. The following charges have been made against the revenue 
account of the year, namely, provision for renewals maintenance 
(from which £16,674 has been deducted for adjustments and 
expenditure on renewals during the year), £36,447 ; bonus to 
employees. £9,683 ; amount added to capital amortisation fund, 
£2,018. The net profit for the year, after making the above 
deductions, amounts to £163,306, to which must be added 
balance brought forward of £4,974, together £168,280. The 
directors have decided to recommend a dividend on the Deferred 
Ordinary stock at the rate of 8°, per annum, making 8°, for 
the year, and to transfer to reserve fund £37,329, carrving 
forward £7,061. There has been deducted from the reserve 
fund the sum of £25,267, representing the difference between 
the net amount realised by, and the par value of, 
£500,000 of 41% Debenture stock issued in November, 1908. 
and there has been added to the reserve fund £10,000, repre- 
senting the premium on £100,000 5% Preference stock and 
£100.000 Deferred Ordinary stock issued in June, 1908. After 
the transfer now recommended by the directors as above, the 
reserve fund will stand at £160,000. The number of lights in use 
at June 30, 1909, was 347,026, an increase for the year of 59,402. 
The number of passengers carried during the year was 25,183,739. 
an increase for the year of 3,855,559. The company is extending 
its railway system and general undertaking as the interests of 
the country and the requirements of the public demand. The 
new lines of railway may not prove immediately remunerative, 
and must be expected to increase the ratio of expenses during 
the next two or three years, but they will undoubtedly in time 
develop a very valuable business. 


COMPANIES' REGISTERED. 


MADEIRA ELECTRIC LicHtInG Со. (1909).—November 25. 
£30.000 (£5). To acquire from the receiver for the debenture- 
holders of the Madeira Electric Lighting Co., Ltd., the concession 
granted to the said company by the municipal corporation of 
the City of Funchal, Madeira. To acquire from the said receiver 
the property and assets of the said company under an agreement 
dated July 23, 1909. Private. 75, Lombard-street, E.C. (106,123). 

WakELIN Bros., Ltp.—Registered November I. Capital 
£2,000, in £1 shares. Objects: To adopt an agreement with 
J. F. Wakelin, trading as Wakelin & Co., and as Wakelin Bros.. 
at 5 and 7, Tottenham-street, Tottenham Court-road, W.C., 
and to carry on the business of electrical, mechanical and 
general engineers, smiths, founders, etc. Private company. 
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CONTRACTS OPEN. 


HOME. 
BRLTAST.— Corporation Tramways and Electricity Depart- 
ment.—One 1,500 kw. continuous current turbo dynamo and 
condensing plant. January 10. 
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Luwynyera.—Cambrian Collieries, Ltd., Glamorgan Coal Co., 
Ltd., and Naval Colliery Co., Ltd.—half-yearly tenders for 


electrical accessories and fittings and other stores. December 
10. 
Lonpon.—London County Council.--Overhead electrical 


equipment for the construction on the four-wire system of 
electric traction, of the Council's tramways from Woolwich to 
Eltham. Dec. 14.—Installation of electric lighting at Poplar 
Divisional Offices, Statford-road, E. December 15. 


STEPNEY.—Corporation Electricity Committee—Coal and ash 
handling plant.—December 30. 


Wisuaw.—Burgh Electricity Department.—Supply of 25,000 
or 50,000 pairs of 6.35 and 7 m.m. carbons, suitable for 9 amp. 
oriflame d.c. arc lamps. December 13. 


OVERSEAS. 


AusTRALIA.— Deputy Postmaster-General, Melbourne.—Sup- 
ply and delivery of a branching multiple magneto switchboard 
at the Post Office, Canterbury, Victoria. March 16, 1910. 


BELGIUM. — At the Town Hall of Waremme. For a concession 
to light the town with electricity. January 30, 1910. 


Hosart (Tasmania).—Postmaster-General.--Telegraph апа 
telephone material, etc. Part. as above. December 20. 


LIEGE. —Electric lighting at Jupille. December 31. 


LitHaow (New South Wales).—The Commonwealth Govern- 
ment.—Power generating station equipment. Particulars from 
Commonwealth representative, 72, Victoria-street, Westminster, 
London, S.W. By Tuesday, January 11 next. 


Lucknow.—Munieipal Board.—Tenders invited for a con- 
cession for the supply of electric energy, coal or oil gas, for 
house and street lighting, and other domestic or manufacturing 
purposes. December 31. 


SaMARKAND.—Municipality.— Electric tramways, March 14, 
1910. 
SvpNEY.—Postmaster-General.—Switehboard apparatus for 


subscribers’ premises. Particulars of all Australian contracts, 
72, Victoria-street, Westminster, S. W. January 10, 1910. 


SOME CONTRACTS. 


The contract between the Government of the Province of 
Buenos Aires and Mr. J. F. Tettamenti for the working of an 
electric tramway in La Plata has been signed. The concession 
is for 80 years. 

The Diese! Engine Co., Ltd., of 179, Queen Victoria-street. 
London, E.C., have received an order from the Delhi Electric 
Tramways & Lighting Co., Ltd., for a 240 B.H.P. Diesel engine 
and continuous-current generator. When the power house at 
Delhi was first built, Diesel engines came under consideration of 
the Board, but it was decided to put in steam. The results, 
however, have shown that the running costs with steam are so 
high that it has been found necessary to instal Diesel engines 
to effect an economy in generating costs. 


TENDERS ACCEPTED. 


LoNpoN.—The London County Council Stores and Contracts 
Committee selected the following tenders for acceptance, the 
amounts, where specified, being the estimated value of the goods 
to be supplied.— Electric carbons, Wm. Geipel & Co., Vulcan 
Works, £100; electric insulating materials, British Insulated 
& Helsby Cables, Ltd., £27 ; the British Westinghouse Electric 
& Manufacturing Co., Ltd. ; The Edison & Swan United Electric 
Light Co., Ltd., £92 ; The General Electric Co., Ltd.; James 
North Hardy & Son, Manchester, £100 ; The India Rubber, Gutta 
Percha & Telegraph Works Co., Ltd., £216; J. G. Ingram & 
Son; D. Jarowslaw, Tower-hill, London; The Micanite & 
Insulators Co., Ltd., £60; The Ruberoid Co., Ltd., £45 ; Geo. 
Schultz & Co., £49 ; Whiteley Brothers, Rishworth, near Halifax, 
£104; F. Wiggins & Sons, London, £50. Electric cables and 
wires, Hooper's Telegraph & India Rubber Works, Ltd., £600 ; 
The Yorkshire Cable Co., Ltd., £40. 


CATALOGUES AND LISTS. 


We have received from Messrs. Siemens Bros. & Co., Ltd., 
a copy of their new catalogue, No. 519, Telephone Switch- 
boards." These switchboards are designed on the most modern 
principles, and are of the best workmanship and material only. 
The types listed are suitable for most conditions that obtain in 
modern private telephone installations, and a range of sizes 
is provided which covers all requirements, from those of suites 
of offices to those of small towns. Although the switchboards 
included in the list will meet all requirements usually arising in 
practice, yet the firm are always willing to quote for any special 
apparatus to meet particular conditions. The catalogue is 
arranged in the form of single sheets held together by fasteners, 
зо that as other sheets are issued from time to time, these may 
be embodied in their correct places inside the cover. 
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The Tudor Accumulator Co., Ltd., have prepared an attrac- 
tive catalogue describing and illustrating their well-known 
stationery cells. 

The Adnil Electric Co., Ltd., are sending out an illustrated 
list of direct current dynamos and motors, type M. This new 
tvpe has been developed, parallel to the well-known K and K O 
machines, to meet the demand for motors and dynamos of 
moderate weight and price, but which, nevertheless, retain all 
the important mechanical design, high efficiency, liberal over- 
load capacity, and sparkless running. 


PERSONAL. 

Mr. Herbert E. Mitchell, for many years chief engineer and 
manager of the late consulting practice of Messrs. Medhurst 
& Brewer, Victoria-street, has opened an office at 5. Victoria- 
street, Wetsminster, where he will continue to practice in con- 
sulting engineering work. 

Mr. Howard Foulds, Secretary of Faraday House, has been 
elected a member of the Holborn Borough Council. 

Mr. Сео. W. Bunting. consulting and electrical engineer, of 
49, Park Avenue, Whitley, has been appointed by Messrs. Feld 
Bros & Co., Ltd., as their sole representative for Newcastle, 
Middlesbrough and district. 

Among those present at the conference on“ Industrial Educa- 
tion and Apprenticeship,” held at the Mansion House, London, 
were Mr. R. K. Gray (of the Institution of Electrical Engineers) 
and Mr. H. K. Barnes (of the Electrical Winders Society of Great 
Britain). 


DIARY. 


Fribay, DECEMBER 10. 

NORTHAMPTON POLYTECHNIC ÍNsTITUTE.—Àt 6.30 p.m., at 

St. John-street, London, annual prize-giving. 
SATURDAY, DECEMBER 11. 

ELECTRICAL FOOTBALL LEAGUvE.—At Brook Green Works, 
Hammersmith, by permission of the directors of Robertson 
Electric Lamps, Ltd., second annual concert and distribution 
of trophies, etc. 

NogrHAMPTON РогутЕСсНнМІС INSTITUTE. At 6.30 p.m., 
members and students’ annual conversazione. 

Monpbay, DECEMBER 13. 

INSTITUTE OF ELECTRICAL ENGINEERS (Newcastle Local 
Section).—At 8 p.m., at Armstrong College, Newcastle-on-Tyne, 
The Use of Flicker Photometer for Differently Coloured Lights. 

INSTITUTION OF MECHANICAL ENGINEERS.—At 8 p.m., ** Plan- 
ning and Equipment of Turbo Gencrating Stations,” by Thomas 
Walmsley. 


TUESDAY, DECEMBER 14. 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION. — At 
2.30, at Balfour House, Finsbury-pavement, London, E, C.; 
meeting of the Committee. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester Sec- 
tion). —At the University of Manchester, Notes on Methods 
and Practice in the German Electrical Industry," by L. J. 
Lepine and А. R. Stelling. students. 

WEDNESDAY, DECEMBER 15. ; 

IxsriTUTION OF ELECTRICAL ENGINEERS (Students' Section). 
— At 7.45 p.m., at 92, Victoria-street, London, S.W., “ Elec- 
tricity Supply on Tap,” by Messrs. C. B. Nadand and W. Bernard 
Thompson. 

JUNIOR [NSTITUTION OF ENGINEERS. —At 7.30 p.m., at the 
Royal United Service Institution, Whitehall, The Design and 
Maintenance of Cement Works," by Harry Horsburgh, Assoc. 
M. Inst. C. E. 

INsTITUTION OF ELECTRICAL ENGINEERS (Newcastle Local 
Section). - Annual dinner. 

THURSDAY, DECEMBER 16. 

INSTITUTION OF ELECTRICAL ENGINEERS.—-At 8 p.m., at the 
Institution of Civil Engineers, Great George-street, West- 
minster, S.W., “ Some Quantitative Measurements in Connection 
with Radio-telegraphy," by Dr. J. S. Fleming, F.R.S., member, 
and“ Efficiency of Short Spar Methods of Generating Electrical 
Oscillations,” by Dr. W. H. Eccles and A. J. Makower, associate 
member. 

Fripay, DECEMBER 17. 

INSTITUTION OF MECHANICAL ENGINEERS.—At Storey's Gate, 
Westminster, London, at 8 p.m., papers by Wm. Mason, and 
C. A. M. Smith, B.Sc. 

SATURDAY, DECEMBER 18. 

ELECTRICAL ENGINEERS (London Division).—At the Café 

Monico, Piccadilly Circus, annual corps’ dinner. 


THE ELECTRICAL ENGINEERS (London Division). Orders for 
week ending December 18, 1909: Officer Commanding, Col. 
R. E. B. Crompton, C.B. Monday, December 13, 4 Co., 
Technical Drill, 7 to 9.30 p.m. ; Tuesday, December 14, “В” 
Co., Technical Drill, 7 to 9.30 p.m. ; Wednesday, December 
15, Gymnasium, 6.30 to 9.30 p.m. ; Thursday, December 16, 
“C? Co., Technical Drill, 7 to 9.30 p.m. ; Friday. December 
17, “ D " Co., Technical Drill, 7 to 9.30 p.m. ; Saturday, Decem- 
ber 18, Corps Dinner, held at the Monico, Piccadilly Circus, at 
7.30 for 8 p.m. (Signed) P. H. Campbell, Capt. R.E. Adj. for 
O.C., E.E., L.D. 
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PHYSICAL SOCIETY'S EXHIBITION. 

The Physical Soctetv's annual exhibition, which is 
be held on Tuesdav, the 14th inst., will differ from that of 
previous years, in that it will be open in both the afternoon 
(from 3 to 6 p.m.) and m the evening (from 7 to 10 p.m.). 
Also short discourses will be delivered at 4 and 8 p.m. 
by Prof. €. V. Bovs, F.R.S., on * Soap Bubbles," and at 
9 p.m. by Prof. N. P. Thompson, F. R.5., on“ Combinations 
of Mica and Selenite Crystals.” The following firms will be 
exhibiting :— Bausch & Lomb Optical Co. ; British Radio- 
Telegraph and Telephone Co., Ltd.; Cambridge Scientific 
Instrument Co.; Casella & Co.; А. C. Cossor, Ltd. H. W. 
Cox & Co.; G. Cussons, Ltd.; The Daily Mirrer (pictures 
bv telegraph); J. H. Dallmever, Ltd.; Elliott Bros.; 
Everett, Edgecumbe & Co.; Gallenkamp & Co.; Gambrell 
Bros.: F. Harrison Glew; J. J. Griffin & Sons: Hicks 
& Co.; A. Hilger, Ltd.; India Rubber, Gutta Percha & 
Telegraph Works, Ltd.; Isenthal & Co.; Marconis Wire- 
less Telegraph Со. : Leslie Miller; Muirhead & Co 
Nalder Bros. & Co.; Nalder Bros. & Thompson; Negretti 
& Zambra; Newton & Co.; R. W. Paul; Pitkin & Co.; 
The Reason Manufacturing Co.; Ross, Ltd.; Siemens 
Bros. & Co., Ltd.; Snell & Tinsley; Strange & Graham; 
Svnchronome Co.; Weston Electrical Instrument Co.; 
Carl Zeiss, Ltd. 

From the programme, of which we have received an 
advance proof, there appears to be manv items of consider- 
able interest to both physicists and electrical engineers. 
We understand that invitations have been given to the 
Institution of Electrical Engineers, the Faraday Society, 
the Optical Society, and the Róntgen Society. 

Shown by the British Radio- Telegraph & Telephone Co. 
Ltd., will be a complete receiving station for wireless 
telegraphy, comprising detector and tuner combined in 
one piece of apparatus. The detector consists of a laminated 
evlinder. of magnetic material rotating in a diametrically 
opposed magnetic field. The tuner comprises two variable 
condensers and inductances. All possible combinations of 
detector and tuner are accomplished by means of switches, 
and the tuner has an accuracy of 3°% on a 20 to 1 ratio. 

The Cambridge Scientific Instrument Co., Ltd., will 
exhibit a Féry radiation pyrometer. This instrument 
represents a great improvement over that shown last vear. 
By using a special alloy for one side of the small tlicrmo- 
couple a largely increased K. M.F. has been obtained. Tbis 
permits the old suspended coil galvanometer to be by a 
standard pivoted millivoltmeter such as we use in con- 
nection with our ordinary thermo-electric pyrometers. The 
advantages secured are robustness, a more open scale, 
independence of accurate levelling, greater convenience, 
etc. This pyrometer will be shown in use in connection 
with a Méker furnace. The same firm will also show a 
Duddell oscillograph (permanent magnet oil-bath pattern). 
In this latest design, the vibrating loops of phosphor 
bronze strip are each mounted as a separate unit called 
a vibrator.“ Two of these vibrators are each mounted 
side bv side in an oil-filled bath. This design has the 
great advantage that so long as the top of the oil-bath 
is kept screwed down, the instrument is perfectly air and 
dust tight, and is always ready for use at a moment's 
notice, since it does not require re-oiling as the older design 
did. Owing to the use of a permanent magnet instead of 
an electro-maenet, the instrument can easily be insulated 
for use on high voltage circuits. The one shown is suitable 
for use on voltages up to 25.000 above earth. An instru- 
ment complete with the necessary resistances and shunts 
has recently been supplied for use on circuits up to 50,000 
volts above earth. 

One of the leading features of the stand of Messrs. A. C. 
Cossor, Ltd., will consist of Phillips’ electroscope for com- 
parison of radio-activity. In this instrument, due to Mr. 
C. E. S. Phillips, the usual gold leaf is replaced bv a light 
aluminium vane suspended by a quartz fibre. The vane 
is acted upon bv inductors on the principle of the usual 
quadrant electrometer, and it is provided with a small 
mirror for reading the deflection from a beam of light. A 
torsion. head is provided for adjusting the zero position. 
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In order to electrify the vane without causing mechanical 
disturbance, the equivalent of a U-tube is provided, con- 
taining oil. The latter is connected with one pole of a 
battery, so as to be at a certain potential, and a bulb is 
provided at one end of the U-tube. When it is desired to 
electrify the vane, this bulb is compressed, so that the oil 
rises in the other end of the tube and comes in contact 
with a downward prolongation of the vane, thus causing 
the latter to be electrified. 

Dynamometer ammeters and voltmeters will be on view 
at the stand of Messrs. Everett, Edgecumbe & Co. Ltd. 
These instruments, like the Everett-Edgcunibe wattmeters, 
consist of a fixed coil and a pivoted coil attached to a knife- 
edged pointer moving over a scale provided with mirror 
to avoid parallax. The two coils are connected either in 
series or parallel, according to the nature of the instrument. 
The indications are, within very close limits, the same 
both for alternating and for direct current, so that these 
instruments possess the great advantage of being capable 
of calibraticn or checking with direct current and subse- 
quent use with alternating current. This is a feature 
possessed by no other instruments with the exception of 
the electrostatic voltmeter and the hot wire ammeter, both 
of which have obvious limitations in other directions. 
These instruments can, moreover, be made astatic so as 
to be completely immune from disturbance by stray 
magnetic fields. They will also exhibit a rotary sy nchroniser 
for the paralleling of alternators. This is a new type of 
synchroniser which, besides other improvements, is dis- 
tinguished by the absence of sliding contacts. T he various 
windings are all of them fixed, and only the pivoted arma- 
ture rotates. Another interesting item on this stand will 
be a portable direct reading lamp photometer. This in- 
strument is intended for the rapid testing of metal filament 
carbon glow-lamps, and is entirely self-contained in a 
compact portable case. It is so arranged as to be perfectly 
direct reading in candle- -power, and has a very wide range. 
It can, moreover, be used in broad daylight. 

Mr. F. Harrison Glew will show a radium collector for 
atmospheric electricity. The radium collector consists of 
a metallic spiral, coated with insoluble salts of radium ; 
this is suspended fiom a special weather-proof insulator 
attached to an elevated rod, balloon or kite. The radium 
ionises the atmosphere, thus enabling the aerial to acquire 
the potential of the elevation. The lower end of the aerial 
is connected to an electroscope which automatically dis- 
charges to earth every few seconds, and can be adapted 
to give time records, or continuous electric chimes mav 
be operated and various experiments shown working. 

An electric battery driven clock will be placed on view 
by the Reason Manufacturing Co., Ltd. This is a new form 
of electric clock, provided with a special contact mechanism 
which ensures the clock keeping accurate time without 
reference to the strength of the battery. With a pair of 
ordinary good quality dry cells, this clock will keep going 
satisfactorily for two vears, after which it is only necessary 
to put in a new pair of dry cells to ensure accurate running 
for a further period of two years. The specimen exhibited 
is provided with a glass case with ornamental brass fittings, 
and the mechanism is plainly visible. 


EDUCATIONAL. 
DAIMLER ENGINEERING SCHOLARSHIPS. 


The Daimler Motor Co. (1904), Ltd., have decided to continue 
their offer of Works Scholarships for 1910. These consist of one 
Major and four Minor Scholarships. The Major Daimler Engi- 
necring Scholarship carries the following advantages :— (a) 
Instruction in the theory of motor engineering for two years ; 
(b) A systematic course of practical instruction for this period ; 
(c) A salary of £50 per annum for two years, provided that the 
holder of this Scholarship shall agree to serve the Daimler Motor 
Co., if the Company so desire, in any capacity they may select, 
at a salary of not less than £150 per annum, for two years after 
the expiration of the Scholarship; (d) Payment of the usual 
pupil's premium, viz., £100. The four Minor Scholarships carry 
the same advantages, with the exception that pavment during 
the holding of the Scholarship shall be at the rate of £20 per 
annum. Full particulars of the conditions for gaining these 
Scholarships may be obtained on application to Professor. W. 
Morgan, B.Sc., Manager, Pupils Department, Daimler Works, 
Coventry. 


PATENTS. 
Electric Railway System. 


22227.— 1908. W. RoBiNsoN, Brooklyn, U.S.A. The invention 
consists in the system of and means for connecting and 
controlling the operation of the intermediary circuits which 
serve to operate the control of the other circuits in a section 
whereby a more effective and reliable control is given to 
the system. 


Electric Arc Lamps. 


22454.— 1908. S. C. Mount & Tug Beck КАМЕ Lamp, LTD.» 
Hayes. Two or more carbons are so arranged that when the 
current is switched on the respective pairs of carbons are 
simultaneously separated, but an are is maintained only 
between one pair so that thus the pairs of carbons burn 
successively. When one pair of carbons is consumed an arc 
between another pair is struck, and so on until all the pairs 
of carbon have been burnt out. 


Controlling the Voltage of Variable Speed Generators. 


22500.-—1908. W. STrANsrFIELD & J. J. Harr, Manchester. This 
improved variable speed generator comprises an armature 
and a multipolar field having two sets of poles. One set of 
poles influences one group of armature conductors and the 
other set of poles influences the remaining group of armature 
conductors. Pairs of brushes span the two sets of con- 
ductors. The first set of poles is excited by field windings, 
including à winding connected across the second group of 
conductors. The second set of poles are excited by two 
opposed windings so connected to the brushes and having 
such relative cross sectional area that the resulting joint 
magnetic effect on these poles causes a variation of the 
voltage of the second windings. This compensates for the 
variations of voltage in the first conductors due to variation 
of speed and current, and so maintains a constant potential 
across the mains. 


Supporting Electric Lamp Brackets. 


23053.—1908. J. J. RawriNcS, South Kensington. A junction 
box made of metal has a front which either forms part of 
the box or is attached by screws. A grooved slot is formed 
in the front at an angle of about 45° to the front of the box. 
This lost receives a tongue. The portion of the tongue which 
does not engage the slot is bent in various ways to enable 
the bracket to be readily hung upon the support and easily 
removed. 


Electrical Distribution by Alternating Current Transformers. 


23064.—1908. J. S. Peck, Manchester. Means are provided for 
indicating whether full voltage exists across the main 
transformer terminals when the short circuiting switch for 
the auxiliary transformer is open. For this purpose a fuse 
may be provided to hold np a lever which would otherwise 
effect the closure of the short circuiting switch. The fuse 
will be blown and the short circuiting switch permanently 
closed if the auxiliary transformer becomes short circuited 
when the short circuiting switch is open. 


Portable Electrically Driven Pumps. 


23328.—1908. W. A. STEVENs, Maidstone. The pump, which is 
directly driven by an electric motor, is mounted on a two- 
wheel carriage designed to act as a trailer to an electric 
vehicle. The carriage with its pump is detachable, and can 
be taken by hand to situations inaccessible to ordinary fire 
engines. Electrical energy is supplied by means of a flexible 
cable to the pump from the battery or petrol dynamo of the 
electric vehicle. 

Electric Switches. 


27213.—1908. G. SwWEETSTER, Upper Norwood. A ring fits in 
the usual easing of the switch. In this ring is fitted a thin 
metal strip buckled out on one side so that it can be snapped 
back and forth across its central position. The buckled 
strip being in connection with one supply wire closes the 
circuit by coming into contact with a spring connected to 
the other supply wire. As the buckle can be snapped over 
from one extreme position to the other a quick make and 
break is produeed. 


Portable Electric Lamp Fittings. 


3836.—1909. L. А. WinLtAMSsON, Pittsfield, U.S.A. This is an 
improvement in portable electric lamps that have a drum 
on which the electric lamp is rotatably mounted in a casing 
so that it can be drawn out and connected to the ordinary 
stationary electric lamp socket by means of a plug. The 
improved lamp can also be carried to any part of a room and 
suspended in position. lt is so small and light in weight that 
it can be carried in a travelling bag, or in the pocket of a 
garment. 

Electric Contact Key. 


4270.—1909. М. C. Conner, Hale. The contact springs are 
rigidly mounted at one end and cross each other so that 
when their free ends are separated by the operation of a 
plunger the parts of the springs near the crossing are brought 
into contact. 
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Electric Block Signal Systems. 


6289.—1909. H. W. Prick, Toronto. The rails of the track arc 
divided into blocks. Each block has a supplemental insula- 
tion at the piont near the insulations of the track that are 
opposite each other, but on one rail only. The electric 
signalling devices are arranged for both single tracks where 
the travel is in both directions, and double tracks where the 
travel is in one direction on one track and the opposite 
direction on the adjacent track. 


Electric Car Indicator. 


6818.—1909. H. E. FisHER, San Francisco. The indicator plates 
are suspended between discs and are automatically revolved 
by a tripping device attached to the trolley pole. This 
tripping device is actuated by coming into contact with a 
trip member at certain points on the overhead wire. 


Incandescent Filament Lamp. 


7092.—1909. W. HEINRICH, Charlottenburg. The binding paste 
used in the manufacture of the filaments consists of a 
mixture of 50 parts dry pulverised sulphur and 60 parts dry 
amorphous phosphorous carefully heated until chemical 
reaction sets in. Three parts of this mixture are mixed with 
15 parts metallic powder. The binding medium is set free 
when the filaments made thereform are heated in a vacuum. 


Electric Glow Lamps. 


7913.—1909. F. FARBER, Dortmund. The glass bulb of the lamp 
is seated on a spiral spring, which presses the bulb against 
a stop. When the glass breaks the spring moves the lamp 
upward and brings it out of engagement with one of the 
contacts whereby the lamp becomes extinct. | 


Train Control on Electric Systems. 


9625.—1909. W. Ковіхѕох, Brooklyn, U.S.A. An adjustable 
chain control mechanism is located in relation to the railway 
track and arranged for actuation by electrically controlled 
fluid pressure under control of moving trains. А train 
operates to actuate the controlling circuit and causes the 
train mechanism to come into neutral or operative position. 
A following train or second train has mechanism whereby 
із electric current ceases working should it enter the same 
block as the preceding train. 


Arc Lamp with Conducting Supporting Members. 


11578.—1909. B. Duscunitz, Berlin. The current is taken from 
the electrode or auxiliary member at the point of support. 
The current passes round the arc and again rejoins the main 
conductor behind the arc so that a current in shunt to the 
arc passes through the point of support and the supporting 
member, the strength of which and the corresponding feed 
effect increases or diminishes in exact proportion to the arc 
voltage. 

Arc Lamps. 


11579.—1909. B. DuscuNrTZ, Berlin. The feed of the electrodes, 
which is effected by means of the action of the current at 
the point of support, is assisted by means of auxiliary 
current carrying members, which are separated from the 
electrodes proper. 


14239.—1909. Siemens & HaLskE, А. G., Berlin. To prevent 
double connections the relay energised by the testing current 
in an engaged line interrupts the connecting plug cords so 
as to make the calling of an engaged subscriber impossible. 


Telephone Exchange. 


18546.—1909. Siemens & HALSKE, A. G., Berlin. Intermediate 
distributors are interposed between selectors and selector 
call signals so as to allow an equal loading of the various 
panels at the exchange while the subscribers’ lines provided 
with call lamps can be led direct from the main distributor 
to the call lamp. 


Lamps Arranged in Serles. 


4694.—1909. C. SrEARN, Westminster. This is an improvement 
in electric lighting systems in which lamps arranged in 
series and provided with means, so that when a lamp or 
filament fails the circuit is completed by a by-pass past 
the lamp or filament and through a resistance, so that the 
other lamps of the series remain in action. The completion 
of the by-pass is effected by what is normally an insulator 
having its insulating effect destroyed by the rise of potential 
which takes place on the failure. It has been found that 
Buch devices have not been certain in their action, especially 
in circuits of low voltage, and it is the object of this inven- 
tion to provide means whereby the potential on a lamp 
or filament failing is increased to such an extent that 
destruction of the insulating effect of the material is rendered 
certain, so that the by-pass circuit is completed without 
risk of failure. In Fig. 1 the conductors which conduct 
the current to and from the group of lamps are marked 
1 and 2. The lamps in series are presumed each to contain 
a metallic filament 3 and a coarse carbon resistance filament 
4 to by-pass the current when the metallic filament fails, 
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by destroying the insulating effect of what is normally an 
insulator. These normal insulating devices are indicated 
at 5. The current normally passes through the secondary 
6 of an induction coil, the primary of which is marked 7. 
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The core of this induction coil arrangement is indicated 
at 8. It normally attracts the armature 9 on the spring 10 
so as to break the contact at 11, as shown in dotted lines. 
When a lamp or filament fails, the core 8 momentarily 
loses its magnetism, so that the armature 9 under the action 
of the spring 10 leaves the core 8, and contact is made at 
11, as shown in full lines, and the circuit is completed 
through the primary 7, and resistance 12 and the requisite 
high potential is produced to ensure the destruction of the 
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insulating effect of the insulating device 5 of the lamp 
which has failed. The normal potential being restored, 
the armature 9 is attracted by the core 8, and the circuit 
is again completed through the secondary 6. Fig. 2 shows 
an arrangement for giving a very high potential for destroy- 
ing the insulating effect of the normal insulator in a lamp 
which has failed. The parts which correspond with those 
indicated in Fig. 1 are marked with similar reference 
numerals. The secondary 6 of the induction coil is made 
in two portions, the portion 13 being of high potential, 
and the portion 14 being of low potential. The connections 
are made so that both portions come into operation when 
a lamp fails, and the arrangement acts as an induction 
coil, but normally the contact 11 bears on the contact 
piece 15 of a conductor 16 connected to the secondary at 
17, so that the current then only passes through the portion 
14 of low potential. 


Electric Generators giving Constant Pressure under Varying 
Speeds. 


4837.—1909. G. Derav, Paris. This is an improvement in 


electric generators giving constant maximum pressure 
under varying speeds of the armature or rotor, and is 
designed more especially for use in lighting automobiles, 
railway trains, and generally in all cases where constant 
pressure is required under varying speeds. In the diagram 
the field magnets A of a bi-polar dynamo are excited 
through the intervention of two stationary brushes C 
receiving the current from the commutator D of the 
machine. The two movable brushes B are connected with 
the main circuit, and may be placed on the same com- 
mutator as the brushes C, or on a second commutator of 
the same armature or rotor E, the poles A being movable 
and, in some instances, directly connected with the brushes 
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B. When the maximum pressure is exceeded the electro- 
magnet reaction displaces the magnetic poles in the direc- 
tion of the rotation of the armature, and so dislodges the 
neutral line from the stationary brushes C. Thus the 
excitation furnished through the brushes C decreases until 
the pressure of the current in the brushes B becomes normal. 
1n order to ensure the balance for any degree of excitation 
under each different speed, it is necessary to cause the 
resisting couple steadying the pole pieces to decrease 
according to the same law as the value of the exciting flux, 


I 
„ 
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which latter is proportional to the difference of potential 
between the brushes C providing the magnetic circuit of 
the dynamo has not attained saturation. The difference 
of potential decreases sensibly according to a sinusoidal 
curve in proportion as the poles are displaced through an 
angle increasing from 0 to 90°. Therefore the mechanical 
equilibrium of the pole pieces will be ensured with any 
coupled with sinusoidal decrease. This resisting couple 
may be constituted by the body weight of the pole pieces ; 
or by a weight fixed to them, or by a spring forming a 
decreasing couple; that is to say, by a tension spring 
tending to prevent the poles A from turning in the direction 
of rotation of the rotor E. Again, the electro-magnetic 
reactions need not directly affect the pole pieces, but may 
act on soft iron shutters interposed between the poles and 
the armature. These soft iron shutters are adapted more 
or less to cover the pole faces of sfationary poles in order 
to obtain the same effect as when rotating the pole pieces 
A, whilst the brushes B which supply the current to the 
external circuit are carried by or secured to the shutters. 


The value of the acting couples is identical, and the equi- 


librium is realised equally well through the intervention 
of a weight as by a spring. It is to be understood that when 
the pole pieces are movable the main brushes B are fixed 
to them, whereas when shutters are employed the brushes 
B are movable with the shutters. 


Electric Heaters for Liquids. 


15786.—1909. А. PowziNr, Venice. The apparatus comprises 


a coil and a hollow cylinder of solid magnetic material, of 
considerable length relatively to the diameter, and dis- 
tinguished by its outer walls being provided with grooves 
in a plane at right angles to the axis of the coil, at short 
distances from each other, forming on the cylinder a series 
of rings around the central part. An alternating current 
is passed through the coil, which induces in the cylinder 
currents having a very low tension. These currents by their 
skin effect tend to become intensified in the parts farthest 
from the axis of the cylinder, and, therefore, in the rings 
which act as short circuited turns of the secondary coil 
of a converter, and are heated by reason of their electric 
resistance. The heat thus generated is transmitted through 
the inner wall of the hollow cylinder to the fluid passing 
through the interior of the cylinder, which is thereby 
heated. From this operation some of the main features 
of the electric heater are derived. First, it can heat con- 
tinuously and anny an unlimited quantity of 
fluid ; and, secondly, it is adapted to obtain a liquid or 
gas jet of a predetermined temperature by simply regulating 
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the quantity of fluid passing through the inner canal of 
the cylinder in a unit of time. The resistances which the 
inner canal opposes to the circulation of the fluid being 
very small, the circulation in most appliances is brought 
about automatically by variation of temperature and, con- 
sequently, of the density of the fluid on its passage through 
the interior of the cylinder. A further feature of the heater 
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consists in its heating effect being adjusted in a very simple 
way by varying the induction, and, therefore, the in- 
tensity of the induced currents, which is obtained by varying 
the number of turns traversed by current. In Fig. 1 is 
shown, by way of example, a sectional view of a form of 
an improved electric heater adapted for use with monophase 
current. Fig. 2 shows the structure of the hollow cylinder. 
B is the coil traversed by the alternating current, N the 
cylinder of magnetic material provided with a series of 
rings A. C is the bore along the axis of the cylinder through 
which the fluid to be heated flows. The device for varying 
I Fiy? 


the heating effect of the heater is shown in Fig. 3, where 
k, k2, k3 are different connections of the coils of a mono- 
phase heater. According to switch O closing the circuit at 
*, k2, or ЁЗ, the number of turns traversed by current is 
varied thereby varying the magnetic induction and heating 
effect of apparatus. Fig. 4 shows a heater used in com- 
bination with a hot water radiator. The water contained 
in the canal of apparatus H is heated and rises along tube Т2, 


thus sucking the water from down upwards through tube 
T!, producing a continuous and automatic circulation of 
water, which on its passage up through the apparatus is 
heated, and cools when traversing down the radiator R. 
When the power of the heater is proportioned to the radia. 


Fig. 7 


m 


ting surface of the radiator, so that the water does not 
reach the boiling point, an equilibrium is established between 
the quantity of heat generated by the generator and the 
quantity of heat given up by the radiator to the surrounding 
atmosphere, the whole of the combined heater and radiator 
forming a very practical electric stove. Fig. 5 shows a 
heater used for obtaining a continuous jet of water at a 
predetermined temperature. The regulation is obtained by 
varying the quantity of liquid traversing the radiator in 
a unit of time, or by varying the heating effect of the heater 
in the manner already described. In Fig. 6 an appliance is 
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shown where а heater is used for heating а liquid con- 
tained in a tank V of any material. In this appliance, as 
in those already“ described, circulation of liquid is effected 
automatically by the difference of temperature, and, con- 
sequently, density of liquid at the admission and outlet 
of heater. A very important application of the heater is 
for generating steam. If the container of the liquid is a 
boiler capable of resisting the desired pressure when the 
liquid has arrived at boiling temperature, it continues to 
absorb heat and is converted into steam. The appliance 
is illustrated in Fig. 7. Fig. 8 shows a heater used for 
heating a bath tub. The new heater is also adapted for 
directly heating air passing through the inner canal of 
the solid cylinder. In this case, instead of one canal. a 
plurality of canals of smaller diameter may Бе provided 
in order to present a larger surface of contact to the gases. 
Indirect heating may be obtained by blowing air on to the 
ribs of a set of hot water radiators R, as in Fig. 9, in which 
the water acts as a conveyer of the heat from the heater to 
the radiators. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. | paid. Lant prices. 
£ 
British Insulated and Helabv Cables, Ord. 1-100,000 .. 6. 7-71 
—— 6 p.c. Cum. Pref., 1-100, 0lWMd·dd·d ... ы Б, 64-64 
44 n.c. Mortgage Debentures . ................ 100 . 103-106 
British Thomson-Houston Co., 44 p.c. 1st Mort. Deb. 

Stack Red. 25 uon ... 100 89-94 
British Westinghouse Flec. and Manuf. 10 p.c. Pref. 

1-200,000 and 275,001-475,000 ,................ s a4 

4 p.c. Mortgage Debenture Stock .............. 100 .. 48-52 
Callender's Cable, DebentureꝝSs 100 .. 105-107 

ÜFRTIBSTV ß оро EPIS 5 10-101 

Б.с Pret eus oe buio So ecole cde es Б 51-51 
Consolidated Electrical Co., Ordinarv, 1-110,000 ...... 1 9 
Dick, Kerr, and Co., Ordinarv. 1.260, 000000 Ls 1-14 
—— 6 p.c. Cum. Pref., 1-305,000' Vote sacs а гасла 1.. 1-14 

43p.c. Debentnre Stoch k 100 100-103 
Edison and Swan United, A ” Shares, 1-99,281 ...... 3 antan 

“ A " Shares, 01-017,139 .. 5 1-13 

—— 4 p.c. Deh. Stock, Reduũ . 100 .. 66-71 
—— 5 p.c. 2nd Эеһепїпгев..,,..................... 100 .. 81-84 
Electric Construction, Nos. 1 to 112,100 ............. 2- ps ras 
—— 7p.c. Cumulative PrefUUU1UꝑU . 1111 

4 p. c. Pern. 1st Mort. Пеһ...................... 100 .. 62-67 
Ferranti, Limited. 5 p.c. Ist Mort. Deb. Stock, Red. ... 100 68'-74} 
General Electric Company (1900) 5 p.c. Cum. Pref. .... 10 8-81 

4 p.c. lat Mort. Deb. Stack .................... 100 . 83-87 
W. T. Henlev'a Telegraph Works, Ordinary........... Б... 2.121 
——— 4{ p.c. Preference ............................ Б... 55 - 

Ab p.e. bens AR en Se 100 .. 101-106 xd 
National Electric Construction Co., 1-170,000 ........ P i 11 
Telegraph Construction and Maintenance ............ A m 34-354 

LEO MIDI MMC rr 100 .. 101-103 

Electric Lighting and Supply.— 
Amount 
Name. paid; re price. 
Bournemouth and Poole, Ordinary .................. 10 , 91-10 
Brompton and Kensington, Ordinary ............... 5.. 71-74 

7 p.e. Preference ............................. 5 74-71 
Canadian General Electric Co., Common Shares ....... $100 .. 112-117 

7 v.c. Cum. Pref. Stoch 7ꝛ 7 . $100 .. 115-118 
Central Electric Supple, 4 p.c. Guar. Deb. Stock ...... 100 .. 97-100 xd 
Charing Cross, West End, & City Electric Supply, Ord., 

1- 80,000 € € * € э э е э э 9 a « « э э 9 * 9 е е э * е * э э э à е = * э э э ө е е ee 81-41 
— — 44 p.c. Cum.. Pref, 1-80, % ꝗœ„ꝛumœimP PP. ..... Б .. 41-41 
——— 4 n.c. Debenture Stock, Бе4а.................... 100 .. 98-101 
—— Cite Undertaking,” 4} p.c. Cum. Pref., 1-80,000. 5.. 33-41 
City of London, Ordinarv .......................... 10 .. 97 101 
— 8 p.c. Cumnlative Рге{......................... 10 .. 114-121 
——— Б n.c. Dehenture Stock ....................... 100 .. 121-194 
—— 41 p.e. 2nd Deb. Stk Reꝶ )) 100 .. 100-103 
Countv of Durham Electrical Power Distribution Co., 

Ordinarv, 1-50, 0 0 ʒ ql h... Б... 13-2 
—— 5 p.e. Preference, 1-50,000 ,................... 5.. 23-31 
Countv of London Elec. Supply, Ordinary ......... „ 1N., 71-8 
„ee t y 10 .. 104-114 
—— 44 n.c. Пећепі rea Prov. Certe. Al pd, Rd. .... 100. 105-108 

41 p.c. 2nd Dehentures, Red .................. 100 , 98-191 
Edmwundson'a Electricity Corporation, Ord., 1-80,000 .. 5. 45/16 
i uulnere Б... i-i 

4h n.e. First Mort. Mebi 100 .. 57-60 
Electric Sunniy Co. of Victoria, 5 p.c. 1st Mt. Deb. 

Stück: ede ма eae lo ву E E acad ca 100 . 91-94 
Kalgoorlie Electric Power and Lighting, 6 p.c. Non. 

Cum. Pref.. 1-15О,ООО.......................... 1. 4:753 
V enainaton nnd Knightshridge Elec T.t.. Ord., 1-21,000. 5 .. 7-75 
Kensington and Knightahridge and Notting Hill, 4 p.c. 

Debenture Stock, Red ........................ 100 .. 95.08 
London Flectric Ordinary ......................... A os 14-2 
0öÜẽ 8 Б... 43-54 

4 т.г. lat Mortgnce Debenture Stock, Rede 100 .. 92-95 
Madras Electric Snpplv Corporation 5 n.e. Construction 

Deh. Stock, Red. (Prov. Certa, all paid.......... 100 ,. 50 55 
Metropolitan Ordinarv, 100,001-300,000,..,........... Bus 23.41 
—— 4À n.c. First Mortgage Debenture Stock ......... 100 .. 100-109 
СС: r²ͤ coe EXE MORES 5... 44-5 
— 3} p.e. Mortgage Dehenture, Red. .............. 100 .. 834-86} 
Mexican Electric Light Со. 5 n.c. lat Mort, Gold Вая. 

1-935, € 1-1,000 ($100) D 1-3,050 ($500) M 1-4,400 

($1 00) ZZ E — 81-83% 
Midland Electric Power Dis. 43 n.e. 1«* Mort. Deh. Red — 93-100 
Newcaetle-npon-Tvne. Flectric Supply, Ord., 1-50,000 

and eee 5. 443 

de. 50.001 toa BTANA os, oe ws wee cy bee ne 5. 5 4-4\ 

da., 5 т.с. Pref., 1.137.500 Non. Cum. .......... 5. 41-51 
Notting Hill Fleet rie Licht ing U UU . 10. 121-131 
Oxford Electric, Ordinarv, 1-96 and 40-14,310 ........ 5. 6-61 

4 пс. Dehenture S tv. 100 , 05-ОА 
River Plate Elec. Co., Ord., 1-119, 827 & 120,501-120,507 1. 11-11 

8 b. c. Non- Cum. Pref. 1- ТОО а ьа stmt 1. 14-1 
—— Б p.e. Dehenture Stock, Red cap 100. 102.106 
Rosario Electric Co.. 6 n.e. Cnm. Pref., 1-20,000 ...... 5. 54-5] 

6 p.e. Cum. 2nd Pref., 1-15,000. ................ 5. eio; 7 
Roval Electrical Companv of Montreal, 44 p.c. First 

Shares Mort ange Dehenturea ................... 100 . 102.104 
Shawinigan Water & Pwr. Co., 5 п.с. Cona. lat Mt Rda. — 1064-108' 94 
Smithfield Markete Electric Supply, Ord., 1-12,000 .... 6 1-14 
South London, Ordinary .......................... 4. 24-3 
South Metronnlitan Electric Light and Power Ord. 1. R/16-0/16 
— 7 p.c. Cnm. Pref. ............................. 1 .. 11/16-1 3/16 
— 4} p.c. lat Mort. Deh. ſ Mwm⸗·-ᷓw 100 . 100-103 
St. Jamea'* and Pall Mall. Ordinary, 101-20,080 and 

40.081 to 60,100 ........ caua ei Lu Es uec Ws 819 
—— 7 р.с. Pref. Non. Cum............... e CEN en 7-74 
—— 3j p.c. Deb. * а э ө ө ээ е ө өз çRfNM‚f ө е о е ө ә © © э ө э ә с э оо о е 100 ee 84-88 
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Name. "E m price 
Urhan Electric Supply Co., Ordinary .............. e 8 -{ 
— 6 p.c. Cumulative Preference, 60,001-100,000..... 6 .. 14-14 
—— 44 p.c. First Mort. Debenture Stock, Rel. ....... 100 .. 743-783 
Westminster. Ordinary ооооооооое оов. эө ө э ө ө о өө озове 5 ee 8{- 8; 
—— 4} p.c. Cum. Pref., 110,101-191,379 . Jeti. Ose 41-5} 
Electric Tramways.— 
Amount 
Name. гат Test price 
Anglo- Argentine 5 p.c. Cum. 1st Pref., 1-640,000 .... 5 .. 4-411 
— debenture Stock, Redl 100 .. '-92 
Rath pre Trams., Ld., Pref. Ord. Shares, 75,901-150.606 1 .. {-+ 
5 p.c. Cum. Pref. Shares, 1-75,000 .............. 1. i-4 

Bir'ham & Midland Trams., 41 p.c. 1st Dh. Stk., Red. .. 100. 87-90 
British Columbia Electric Railway Co., Ord. Def....... 100 . 141-145 
rr 8 100 .. 120-124 
— 5 p.c. Cum. Pernetnal Pref. 8to0ck............... 100 .. 107-110 
——— 4} p.c. 1st Mt. Deba., Nos. 1-6,250, of £40 each... 40 .. 102-101 
— — 44 p.c. Vancouver Power Deb. ................. 100 .. 102-105 
British Electric Traction, Ord., 1-30,000 & 60,001-90,000 10 . 11 
—— 6 pc. Ст. Pf. 30,001-60,000 .................. 10 . 2;-3 
—— b p.c. Perpetual Debenture Stock ............. . 100 .. 84-87 

44 p.c. 2nd Deb. Stockcu 100 60-65 
Buenos Avres Lacroze Trams. Co., Stg., 5 p.c. 1st Mort. 
Deb. Stock Red. ............................. 100 .. 971-990; 
Calcutta Tramwavs, Ord., No. 1 137,610 ............ 5... 4'-5 

5 p.c. Cum. Pref., Nos. 1-30,000 ................ 5 49-5 

4} p.c. 1st Deb. Stock, Reddꝶꝶ . 100 .. 101-104 
Cape Electric Tramwavs, Nos. 1-491,222 ............. l1.. 8716-7716 
City of Birmingham Tramways, 5 n. c. Cum. Prei 5 41-51 
— — 4 v.c. Ist Mortgage Deb., 1- 3,000 (1917) ......... 100 .. 96-100 
City of Buenos Avres Trams. Со. (1904), 1-248,000..... B se 51-53 xd 
——— 4 v.c. Deb. Stock, Red. (1985). 100 .. 98-101 
Dublin United Tramwava (1896), Ord., Nos. 1-60,000 .. 10. 129-133 
London United Trva (1991) 5 р с. Cum. Pref. ........ 10 . 21-21 
—— 4 p.^. Ist Mt. Db. Stock, Red. ................. 100 . 87-70 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ,314,016 . 1 .. 1/323/32 
—— 5 p.c. Cum. Pref., 506,001-1,000,000. .. .. dus. ЕЕ 

43 p.c. Deb. Stock, Red ta o o eee uae as 100 . 93.06 
Perth Elec. Tramwavs (W. A., 5 p.c. 1 Mort. Deb. Stk... 100 Hot: a 
Provincial Tramwava Co., Ordinary, 1-24,912 ........ 10 .. 

6 p.c. Cum. Pref., 1- 10, P/» ͤ RI hex 10 .. io 
San Paulo Tramwav, t. ight. and Power Co. $100 .. 153.156 

5 p.c. lst Mort. Deb, Red. (1929) 1-12,000 ...... $500 .. 102 104 
South Metropolit an Electric Tramways and Lighting Co. 

6 p.c. Cum. Pref., 19,571-169,570, Prov. Certs. .... as 1— 

4 p. c. Deb. Stock, Red. (1940) UH . 100 69-73 
Yorkshire (W. R.) Elec. Tram. Co., Ord., 70, 001-110, 5 .. +14 
6 p.c. Cum. Pref., 1-46,261 .................... B .. 14-2} 
—— 4} p.c. Ist Deb. Stock, Rede... 100 .. 81-85 
Electric Railways. — 
Amount 
Name. na id. pet price 
Central London, Огйїлплгу.......................... 100 .. 61-43 
pee ll... 100 .. 84-86 
ыл deferred, uos ⁰ ʒ hr ЫЗ 100 .. 44-46 

4 p. c. Deb. Stock (Prov. Script Certa., fully paid) . 100 101-103 
Citv and Sonth London, Consolidated Ordinary 3 100 304-313 
— — 4 p.c. Dehenture Stock . 100 .. 100-102 
— 5 p.c. Pref. hk! 100 .. 108-110 
— , 35 M РУТИТЕ РОУ RR 10N .. 104.107 
— ,, s As J bd ats atiis at 100 .. · 100-10*$ 
— „ M 7 100 96-100 
Underground Flectric Railways of London, 5 p.c. 

Prior Ln. M —. 100-101 

Telegraphs and Telephones.— 
Amount 
Name. paid. гаж, price 
£ 
Amazon Telegraph Co., 1-95,000.................... 10 .. 31-3; 

5 p.c. Deha., Red., within 1-1,609 Red .......... 100 .. 100-103 
American Telenhone and Telegranh Collat. Trust 4 p.e. 

Ronda, 1-28,900 and 52,001-78,000 ............ $1,000 . 96.98 
Anglo- American Telegranh Co., Ordinary C inn .. 60-462 
— — 6n.c. Preferred Ordinary FCC 100 .. 100-101 

Deferred Ог4їпагүї....................... 100 .. 21{-22{ 
Commercial Cahle Co., Ster. 500 vr. 4 p.c. Db. Stk., Red. 100 .. 861-88} 
Direct Spanish Telegraph Co., Ordinary ............. $ 3-34 

10 p.c. Cum. Preference CCC 5 - R-R} 
F 50 1004-1024 
Direct United States Cable Co 20 13-13} 
Direct West India Cable Co., 44 p.c. Debs., reg. within 

1-1,200, Heck... ²ꝛ·nꝛ» ðͤ 8 100 100-102 
Eastern and South African, 4 p.c. Mort. Dehs., LM 

Fog заваан вне 99-101 
—— 4 рс. Ree, Mort. Debs. (Mauritius Subsidy) 5 

1-8, 000 (191 3) 7. f weis О Т КС СЕ — = 
Eastern Extension, Australasia and China, 1-300,000 .. 10 .. 114-12} 
— 4 p.c. Mort. Deb. Stack. Pern. ................. 100 .. 102.104 
Eastern Telegraph Co., Ordinary Stocek .............. 100 .. 129-1 32 

3} p.c. Preference Stock 100 . 841-861 

4 n.c. Mortgage Debenture Stocceaec kk 100 .. 102.104 
Great Northern Telegraph Co. (of Copenhagen )). 10 291-304 
Marconi's Wireless Telegraph Co., Noe. 1-394,190 ..... 1 gs - 
National Telephone, Preferred ..................... 100 . 106!.108 

Deferred Sack Ü·Ü ] 100 .. 120-122 
—— 6 p.c. Cum. First Pre... 10 .. 104-11 
—— 6 p.c. Cum. Second Pref. ................. Sees. 10.. 104-101 
—— 8 p.c. Non. Cum. Third Pref. .................. Б... 5151 
—— 3 p.c. Neh. Stock, Red........... „ 100 98-100 

4 n.c. Deb. Stock, RR lll. 100 . 100-192 
Pacific € European Tel., 4 p.c. Guar. Dha., Red., 1-1,000 100 100-102 
West Coast of America, 1-30,000 and 53, 001-54. 0 ... 21 11-11 

4 p.c. Debs., 1-1. 500, miar. bv Western Telegraph 100 .. 100-102 
West India and Panama Telegraph Co., Ordinary ..... 10 . Ei 

6 p.c. Cum. lat Prefereneeeeeeekk.. 10 .. 81.91 xd 
——— 6 p.c. Cum. 2nd Preference .................... 10 . R-9 
—— 5 p.c. Debs., Red., 1-#00 ................ S0... 100 .. 102-104 
Western Telegraph Со. 1-907,930........... EN .. J10.. 131-137 
—— 4 p.c. Debenture Stock, Red.......... .. 5 100 103-205 
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NOTES. 
THE NOBEL PRIZE. 

In congratulating Mr. Marconi on the award of the Nobel 
Prize for his work in connection with wireless telegraphv, 
we are voicing the general feeling of the electrical world. 
This gifted young Anglo-Italian has done splendid work, 
which shines all the brighter when we consider the labours 
of others before hiin, and the great activity brought about 
by his early successes. We may feel that in honouring one 
of its outstanding disciples, the Nobel Trustees have also 
honoured the science of electricity, which is doing so much 
for civilisation. In another column will be found the first 
portion of Mr. Marconi's own detailed account of that 
branch of science which he has made peculiarly his own. 


LOSSES IN RADIOTELEGRAPHY. 


Marvellous as have been the strides made in wireless 
telegraphy, a great deal yet remains to be done, as is 
evidenced by Professor J. A. Fleming's remarkable paper 
on quantitative measurements in connection with radio- 
telegraphy, which he read before the Institution of Elec- 
trical Engineers. The Professor remarked that it must 
always be borne in mind that in radiotelegraphic stations 
the standby costs are so vastly greater than the cost of 
power actually used in signalling that even a large improve- 
ment in the efficiency of transmission would not greatly 
reduce the total costs. Nevertheless, he shows that there is 
really room for improvement in this direction. It is rather 
startling even to the trained electrician who has not made 
wireless practice a special study to realise what the 
actual losses are. In his efficiency chart for N.C.L. radio- 
telegraphic plant with 5 mm. spark gap he shows the rotary 
input at 2,020 watts. The rotary losses amount to 1,139 
watts, while the rotarv output is 1,481 watts. At the next 
step we find transmission losses put down at 71 watts and 
choking coil losses at 610 watts, leaving a transformer 
input of 800 watts. Of these 800 watts 302 are accounted for 
by transformer resistance losses, and 53 by transformer iron 
losses, leaving 415 watts delivered to condenser. There is 
then a loss of 351 watts in primary oscillation circuit, 
leaving onlv 94 watts for delivery to antenna, and antenna 
resistance accounts for another 16 watts, so that ultimately 
of the 2,620 watts only 78 are used in final radiation work. 
Under these circumstances it is well that“ the attention of 
designers and users of radiotelegraphic apparatus is being 
closely drawn to the energy losses in various parts of it.” 
In striving to minimise these losses it is very probable that 
genuine advance in efficiency will incidentally be made. 


FAULTS OF FLICKER PHOTOMETER. 


Speaking before the Newcastle Section of the Institution 
of Electrical Engineers, Mr. Н. Morris-Airey, said that in 
recent years photometers of the flicker type have obtained 
a certain degree of prominence, it being claimed that they 
enable the illuminating powers of sources of light of dis- 
tinctly different colour to be compared with one another 
with an accuracy unattainable by means of photometers of 
the steadv illumination type. But he had not been prepared 
to endorse this view, and from time to time it had been 
borne in upon him that the principle relied upon involved 
physiological phenomena likely to disturb true representa- 
tion of illumination. So he carried out a long series of 
experiments, which assuredly justified his doubts. His 
experiments showed that the predominance of tints was due 
largely to the length of stimulus and its frequency. He came 
to the conclusion that the conditions under which the retina 


is excited during a measurement with the flicker type of 
photometer are not the practical conditions of illumination 
to which it is our object to apply the data we obtain from 
the experiment, therefore the whole position requires recon- 
sideration. It is just one of those points which the new 
Illuminating Engineering Society might well take up. 


WELSBACH LITIGATION. 


The satisfactory ending of the case brought by the 
Wolfram (Tungsten) Metal Filament Lamps (Ltd.) and the 
General Electric Co. against the Welsbach Incandescent 
Gas Light Co. under the Merchandise Marks Act, wil: 
certainly be welcomed by all electrical contractors and 
dealers in electrical fittings. The defendant company will 
not withdraw its lamps from the market, but merely 
remodel its advertisements to prevent any possible confu- 
sion, and so all parties are satisfied. It is a most interesting 
case, as illustrating the complications and pitfalls of the 
Merchandise Marks Act. 


THE SPANISH MARKET. 


Manufacturers of electrical appliances have done, and 
are still doing well, with the Spanish speaking people across 
the Atlantic, but Spain itself is somewhat neglected. Yet 
considerable interest is taken in matters electrical in the 
Peninsula. According to a recent return of the Minister of 
Public Works, there were 861 electrical undertakings in 
Spain, of which 210 were of an industrial nature. Since that 
return was issued there has been considerable extension. 
Most of the héavy machinery is imported. The import 
duties are somewhat heavv, but the Bulletin Commercial, of 
Brussels, suggests that only pieces involving precise work 
should be sent in, the armatures and other heavy pieces 
being manufactured locally. Then all that would be neces- 
sary would be to establish an agency on such a footing that 
the erection, winding, and adjustment could also be under- 
taken locally. 


ELECTRICITY TO THE RESCUE. 


The town of Morley is going ahead, and so are its rates— 
to such an extent that the good Mayor suggested some time 
ago that the profitable undertakings—the water, gas and 
electricity —should sell their commoditics on a higher scale, 
and so bv increasing revenue keep down the rates. A 
proposal to raise the price of gas from 2s. 9d. to 3s. per 1,000 
cubic ft. was defeated, and a like effort to increase the 
water rate to manufacturers met with no better fate. 
When, however, it was recommended that the price of 
electricity should be raised from 5d. to 6d. per unit for 
lighting purposes, the proposal was adopted. It is pleasant 
to find a manufacturing town such as Morley obtaining 
relief for ratepayers from its electrical undertaking, but we 
rather doubt the wisdom of the step taken. A different form 
of re-adjusting the tariff, on the “telephone” or rent- 
charge system, would be likely to give far better results as 
regards monetary returns, without frightening the con- 
sumers. 


ELECTRIFICATION OF IRONWORKS. 


Speaking at the 20th annual meeting of Dorman, Long & 
Co., Mr. A. J. Dorman gave some interesting particulars 
about the steel furnace extension and electrical mill. 
Although the mill has been in use only for a short time 1t 1s 
giving most satisfactory results, and is being largely em- 
ployed in turning out steel hars for ferro-concrete work. 


840 


THE ELECTRICAL ENGINEER, DECEMBER 17, 1000. 


HIGH TENSION INSULATORS. 


In the course of the discussion on Messrs. Marchant & 
Watson’s paper on “ Long Distance Transmission on Over- 
head Lines,” some useful hints were given as regards 
insulators. Professor Schwatz advocated long spans in 
order to minimise the number of insulators used. He said 
that they should be designed to work in compression. As 
regards the point where to use pin or suspension type 
insulators, the limit came when the stress between the line 
wire and the pin head became high. It was necessary to have 
a thick piece of porcelain between the line and pin. 


LIGHTING CHURCHES. 

The “ dim religious light " long associated with cathedrals 
and large churches is rapidly giving way to electricity, the 
modern illuminant. Our German contemporary the 4. E. G. 
Zeitung devotes almost an entire number to a beautifully 
illustrated article showing brilliantly lighted interiors of 
many sacred edifices in the Fatherland. After all, the 
religious light was dim because candles and lamps were 
powerless to illuminate the vast and loft aisles, and it has 
the fault of blotting out many beauties and decorations and 
architectural art. Something also тау be said about sparing 
the necks and labour of the unhappy individuals who used 
to be compelled to light up chandeliers placed at giddy 
elevations, but this is obviously a side issue only. It appears 
too, that the old chandeliers form ideal points of suspension 
for electric lights, being exactly in the right places, and 
saving much expense in the way of hanging wires. The are 
lamp seems to afford the cheapest and best illumination, 
whether of cathedrals or less dignified ecclesiastical erections. 
The architects of the older churches and cathedrals made 
the mistake of planning edifices not well adapted for 
illumination by a few search lights. Hence the necessity of 
using many lower power lamps in addition to a few of 
greater potency. The Berlin Cathedral has incandescent 
lamps as well as arc lights. The Nernst lamp is also finding 
theological acceptance. The Catholic church of Oppenheim 
is lit solely with Nernst lamps. At the Hildesheim Cathedral 
some of the oldest chandeliers in the world serve now as 
supports for incandescent lamps. These chandeliers were 
designed 900 vears ago by Bishop Bernward and made bv 
Bishop Hezilo in 1045. Synagogues, too, are rapidly 
modernising their illumination, but most of the authorities 
still cling to the fleshpots of Egypt in the shape of candles, 
In some cases a compromise has been effected and both 
lights are used simultaneously. The electric light is used, 
besides, to produce scenic effects independently of mere 
illumination, to make halos, and to show up the details of 
the altar and the reredos. Such small matters as the use of 
electric motors for organ blowing, ventilation, and bell 
striking, are already commonplaces. A gramophone in the 
pulpit, wound up by a small motor automatically, may be 
the next novelty. 


DUTCH EAST INDIES MARKET. 


According to the Chamber of Commerce Journal, the 
Dutch East Indies are fast becoming an excellent market 
for electrical goods of every description. Two means of 
finding a market for electrical goods in the Netherlands 
Indies are suggested by the Bulletin Commercial of Brussels. 
The first is the formation of a syndicate of producers for 
the establishment of an agency at Batavia, with branches 
at Samarang and Soerabaya, which would seek not only 
to sell electrical machinery and apparatus but to interest 
itself in the formation of new undertakings, and even to 
initiate them. ‘The second is to make offers to the parent 
firms or to the purchasing agents in Europe of companies 
in Java, etc., notably, Messrs. van der Linden and Teves 
(dynamos) and the Netherlands Indies Gas Co. (lighting 
accessories). It may be added that, in order to succeed, 
the apparatus offered should be of irreproachable quality 
and should compare favourably as regards prices with that 
of Germany. A list of the principal importers and users of 
elecaical machinery and appliances in the Netherlands 
East Indies, including electric lighting. telephone, tiam- 
way, etc., companies may be consulted in the Statistical and 
Intormauon Department, London Chamber of Commerce. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
THE ANNUAL DINNER. 


A brilliant and successful function was the annual dinner 
of the Institution of Electrical Engineers. It took place at 
the Hotel Cecil, London, on the 8th inst., Dr. Gisbeit Kapp 
(President) presiding over a company numbering nearly 
300. Lord Strathcona, G.C.M.G. (High Commissioner of 
Canada), Professor W. Grvlls Adams, F.R.5. (Past Prea- 
dent), Mr. C. E. Spagnoletti (Past President), Sir R. D. 
Powell (President, Roval College of Physicians), Mr. А. 
Siemens (Past President, and Vice-President Institution of 
Civil Engineers), Sir Wm. White (Chairman, Roval Societv 
of Arts), Sir J. Larmor, D.Sc., F.R.S. (Secretary, Коха! 
Society), Sir John Gavey, C.B. (Past President), Dr. B. A. 
Whitelegge (Chief Inspector of Factories, Home Office), 
Mr. R. A. S. Redmayne, M.Sc. (Chief Inspector of Mines), 
Colonel Sir C. B. Euan-Smith, K.C.B., C. S. I., Professor 
Silvanus P. Thompson, F.R.S. (Past President), Major- 
General Sir A. E. Turner, K.C.B., R.A., Sir T. E. Thorpe, 
K.C.B., D.Sc., F.R.S. (Principal, Government Laboratories), 
Sir Philip Magnus, Dr. R. T. Glazebrook (Past President), 
Sir R. Hunter (Solicitor, General Post Office), Sir E. G. 
Burls, C.S.L, Professor W. C. Unwin, F.R.S., Mr. W. M. 
Mordey (Past President), Mr. J. A. F. Aspinall (President, 
Institution of Mechanical Engineers), Mr. J. W. Jacomb- 
Hood, Mr. J. Ardron, C.B., Mr. R. H. Selbie (General 
Manager, Metropolitan Railway), Mr. R. Hammond (Hon. 
Treasurer), Mr. P. F. Rowell (Secretarv), and Mr. R. 
Tree (chief Clerk) were among others participating in the 
festivities. 

Sir William White proposed the toast of the evening : 
‘The Institution of Electrical Engineers.“ This institu- 
tion, he remarked, was one of the youngest of the great 
engineering institutions of this country ; it was one of 
the most remarkable and the most useful. Since its founda- 
tion, not quite forty years ago, it had changed its name 
twice, but in 1899 1t blossomed out in its present stvle, 
and it now had about 6,100 members. The constant effort 
of the Council had been to raise the standard of member- 
ship, to insist upon higher training and achievement, and 
that was the true way to make any engineering society or 
any other society live and flourish, There were certain 
features in this Societv in which it was distinguished from 
the older socicties, and particularly was that the case in 
regard to their local associations. He could quite under- 
stand that under the wise guidance and excellent arrange- 
ments the Institution of Electrical Engineers had in con- 
nection with their local associations, that there might be 
made a means of strengthening the Society. Sir William 
hoped that one remark which the President made in his 
address would always be kept in view by those who were 
entrusted with the governance of the Institution. The 
words which expressed a very fine idea were: Electrical 
engineering was essential to all other branches of engineer- 
ing, and was entwined with them all.” As engineering 
science advanced and as science as a whole advanced, it 
was absolutely necessary that there should be specialisa- 
tion. To the electrical engineer and the immediate future 
there belonged opportunities which were unrivalled. 

The President, who met with a rousing reception, began 
an eloquent response by pointing out that they 
had always tried to follow in the footsteps of the 
Civil Engineers. Their motto for making use of 
the forces of Nature for the convenience of man.” 
said Dr. Kapp, “is our motto. But we cannot make use 
of those forces, or in many cases we cannot make direct 
use of those forces, and we must put our services at the 
disposal of men in other professions, especially the members 
of the Civil and Mechanical Engineers. Electrical engineer- 
ing struck him as a kind of industrial mascot : herself poor, 
but willing to work for others and bringing prosperity to 
whoever emploved her. The general tendency of our rivals 
abroad to make science the baserock on which their voung 
industries must be built up found its expression also in 
the readiness with which Amer can and Continental indus- 
tries had called electricity to their aid. Electricity with 
them was no longer that poorly clad mascot she once was. 
Her masters had need of her, so thev paid her well, and 
she became a great ladv in silk and velvet, distributing 
bounties to her retainers; in common language, paying 
good dividends to her shareholders ! —What about this 
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mascot in England ? Well, he was afraid she was not so 
well dressed yet, and if they came to ask, Why should 
she be here not poor, but in modest circumstances, when 
she is a 10% dividend lady in Germany ? " Well, they had 
to go back to the causes. The great staple industries of 
England were so strong long before electricity came on 
the plane—and they were stil very strong—that thev 
thought they could do without new fangled helps. There 
were exceptions; these were far-sighted men in the leaders 
of the big industries who had already recognised the advan- 
tages of electricity, and others would surely follow. In this 
connection they, as an Institution, must welcome the 
establishment of engineering Chairs in the two great 
Universities of Cambridge and Oxford. Some of his col- 
leagues who were technical professors at the younger uni- 
versities shook their heads, and said: What does Oxford 
want with engineering ? Let them stick to Latin, Greek, 
historv, and theology, but don't let them invade our special 
branch." Well, he did not think that was the right view 
to take. They did not expect either of those Universities 
to turn out finished engineers. No University could do 
that. The old Universities by their prestige might give 
them the leaders, and the technical universities, which 
were more modern and did equally good work, would give 
them their lieutenants. Here thev had a strong argument, 
that which made them hope that this process of letting 
electricity penetrate the various industries and giving them 
opportunity of helping them and increasing their prosperity 
would go on at а much quicker rate than in the past. The 
old school of ‘* let well alone," which grew up in pre-electric 
days, when managers and owners were satisfied with what 
thev had, because it gave them a good profit, was gradually 
being superseded by more progressive elements. Engineers 
should encourage this tendency, but he was afraid there 
were some, even electrical engineers, who went quite the 
wrong way about this work. They told each other, which 
mattered little; and they told the world, which mattered 
a great deal, that we were behindhand in electrical engineer- 
ing. Their last President showed by statistics that that was 
not the case. We were using more electrical energy per head 
of population than Germany, and we were supplving it at 
a cheaper rate. Yes," said the Cassandras, “ that may be 
зо, but we are supplying it with foreign machines." Well, 
if that were really so, there must be a particularly curious 
kind of machine which had a knack of becoming invisible 
when a visitor entered the central station. He had been to 
a good many central stations, and very, very seldom found 
a foreign machine. He had seen some, but not many. A 
technical paper a year ago, and again quite recently, 
published a statement that 80,000 kw. of foreign machinery 
were at work in English central stations. That sounded a 
great deal, but after all it was small in comparison with the 
total plant installed, which was of the order of a million kw. 
Even on this estimate, which he had no means of verifying, 
the amount of machines of foreign make was only 8% of 
total. It was not to theadvantageof theindustry tosay to 
the wholeof the world, Look how bad we are!” The fact 
was that progress in electrical engineering, as in all branches 
of intellectual activity, must always be a race between us 
and our rivals. Sometimes we led; sometimes they. If 
they wanted to make a case for either side it was quite 
easy to do so. Quoting a few instances, he said that direct 
driving and the rational use of storage batteries in central 
station work originated here. The first really workable 
electric railway was put up in Ireland by an English firm. 
Our competitors gave us the multipolar dynamo and three- 
phase machinery, both of which we took up after a little 
hesitation, and were making now in such perfection that a 
customer got better value for his money with us than with 
the foreigner. The Continent also showed the way with 
three-phase railways, a lead which we did not follow ; but 
the lead given us in single-phase railways we followed. In 
these matters they willingly admitted that our rivals were 
ahead. But there was a set-off against that in a develop- 
ment which was due to an honorary member of this Institu- 
tion, and which had completely changed the face of electrical 
engineering ; he referred to the turbo-generator of the Hon. 
Charles Parsons. That was taken up very quickly by our 
rivals, but he did not think they had caught us up yet. 
J udging by results, we were a little ahead in power trans- 
mission. He did not compare our power transmission 
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schemes with the gigantic schemes of the" Pacific slope. 
This little island was too densely populated and has too 
cheap coal for that sort of engineering, but with the more 
modest work on the Continent of Europe we showed equally 
well. England had not much water power, and it did not 
always pay to utilise it, but where it did pay we could do 
it as well as our rivals. For instance, at the Kinlochleven 
works of the British Aluminium Co., opened last spring, 
there were 30,000 h.p. utilised, and every ounce of electrical 
plant—from that of the generator to the furnaces—were of 
British make. The basis of power work in this country was, 
however, thermic : either coal or waste gases. A magnificent 
example of how electricity may be pressed into the service 
of another industry was the installation at Bilston, where 
gas engines working with blast furnace gas were driving 
dynamos, which supplied current for a variety of purposes 
throughout the works, including two large rolling mills, 
which in point of design and workmanship were not sur- 
pd by anything they would find on the Continent. 
ere also all the plant was British made. A very important 
advance in the power business had been made by Mr. Merz, 
of Newcastle and London, in the North-east coast district. 
The lead given had been quickly taken up by our foreign 
rivals. Mr. Merz estimated that between a quarter and a 
third of a million h.p., available night and day, might be 
obtained from the waste gases of the coke ovens in that 
district alone. This, in point of maghitude, was better than 
any Continental water power, and, in point of cost for 
works, enormously cheaper. Mr. Merz had already harnessed 
some of this power to the mutual advantage of the coke 
oven owner and his original power company, while the 
customer got the advantage of a power supply for industrial 
purposes at a rate lower than he could get anywhere in the 
world, countries of the so-called cheap water power not 
excluded. Sir Oliver Lodge, a British scientist, by his 
practical scientific research, had enabled the old idea —the 
stimulation of the growth of plants by electrification—to be 
taken up in a practical way. About twelve firms were now 
fitted with this apparatus. By means of electrifying the air 
over the plants the growth was stimulated, and the average 
result on the twelve firms was an increase of 3095 in pro- 
duction in the crops. That was a very great advance. 
Perhaps a few years hence they would find that the land 
got exhausted under this very extensive culture, and should 
this be the case, electricity would supply the remedy. 


Professor Silvanus Thompson, in the regrettable absence 
of the Right Hon. Lord Justice Fleteher Moulton, P.C., . 
F.R.S., owing to indisposition, submitted ''Science and 
Industries." They all knew, observed the speaker, how . 
electrical engineering was rooted in the scientific basis in 
the study of electricity and its laws, and the interdependence : 
of electricity upon mechanics and mathematics and chemis- 
try, and they realised how little would be the importance 
of electrical engineering if it did not ramify into all the 
various industries and branches of commerce of to-day. 


Sir Joseph Larmor, in his response, laid it down that 
the function of pure science was to lead humanity in sight 
of the Promised Land, and then the engineer took it up 
and entered into possession. The practice of electrical 
engineering was based on refined scientific principles. 
They had yet a great deal to learn from the analogies 
supplied so vividly by the very marvellous electrical 
machinery which had been evolved during the last twenty 
years. 


Mr. J. A. F. Aspinall also briefly acknowledged the senti- 
ment. By science, he said, they were able to point the way 
and by industries they were able to make the money. 
There was little doubt our youths were as well trained to- 
day as any of the young engineers throughout the whole 
of Europe. Discussing the electrification of railways, he 
said each single case had to be carefully considered. There 
were many cases where it would be impossible to electrify 
a line with any possible chance of commercial success ; 
but, on the other hand, there were quite a number which 
were a very great boon. | | 


The concluding toast, Our Guests, was honoured on 
the invitation of Sir John Gavey, and acknowledged by 


Colonel Sir Charles B. Euan-Smith, in a witty and humorous . 
_ speech. о, 5 М x 
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METALLIC FILAMENT LAMPS.* - 
Ву G. WILKINSON, M.I.E.E., and R. MeCOURT, A.M.I.E.E. 


In this paper it is intended to give some idea of what 
has been done in Harrogate to counteract the effect which 
the introduction of metallic filament lamps has produced 
in a system where the bulk of the demand on the station 
is for lighting purposes, and where the supply is alternating 
current, conditions which admittedly favoured the largest 
possible use of the new lamps in the shortest possible time. 

In the first place, the question as to whether the price 
per unit ought to be increased had to be faced, and it 
was felt that inasmuch as consumers are naturallv chary 
of introducing new lamps before being fully assured of the 
reality of the claimed advantage, the anticipated large 
adoption of them was bound to be gradual, and it was 
therefore decided not to recommend an increase in the 
price, but rather to adopt a policy which would educate 
the public to appreciate the economy and possibilities of 
the new lamps. 

It has always been regarded as an axiom in central 
station circles that good street lighting is one of the best 
advertisements that an electricitv department can have, 
and by way of experiment a 17-ampere open-type alterna- 
ting-current arc lamp which had been in use over 12 years 
was displaced by a four-arm fitting having four 100 c.p. 
metallic filament lamps. The general public and the local 
press, without knowing anvthing of the saving in current, 
expressed themselves in no uncertain voice as being in 
favour of the incandescent lamps, largely because of the 
absence of the flickering and light variation so character- 
istic of the arc lamp. When it was further pointed out that 
not only was there a large saving in current consumed, 
but that the additional costs of arc lighting— viz., carbons, 
trimming, repairs and wages were not necessary in the 
case of the metallic lamps---instructions were given to 
convert the greater part of the arc lighting of the town 
to the newer form of illuminant. It was decided to deal 
first with a stretch of roadway then lighted by 20 open- 
type series alternating-current arc lamps, arranged in two 
circuits and supplied from two floating coil constant- 
current transformers, and it was arranged that 18 of these 
arc lamp-posts should be fitted each with two-arm fittings 
carrying two 100 c.p. 200-volt metallic filament lamps, 
and the remaining two posts fitted with four-arm fittings 
carrying four 100 c.p. 200-volt metallic filament lamps. 
The 100 c.p. lamps are not enclosed, but are exposed to 
the atmosphere, and this condition has undoubtedly tended 
to increase the life of the lamps. Each arm is fitted with 
a 13-in. holophane reflector, which, while giving a pleasing 
effect in the daytime, materially assists the effective 
illumination when the lamps are alight. This work was 
carried out and completed towards the middle of last 
March, and while the amount of illumination given by two 
100 c.p. lamps is by no means equal to that given bv the 
old arc lamps, yet it is admitted that the amount of effective 
illumination given on the roadway by the four-arm fittings 
is at least comparable with that given by the arc lamps, 
and much better round the base of the post itself. The 
roadway in which these lamps are fixed is in a residential 
district, and is now considered to be adequately lighted, 
the inference being that with the arc lamps it was over- 
lighted. In the case of a business street, it would not be 
sufficient simply to displace arc lamps by two 100 c.p. 
metallic filament lamps, but, in addition, new intermediate 
posts having similar fittings would have to be erected. 
As a matter of fact, this is the procedure which is being 
adopted in Harrogate. It is noteworthy at this point to 
observe that these lamps are being used in parallel on high 
voltage, and although up to the present moment they 
have been burning for, say, 1,000 hours, the renewals in 
that time have only amounted to seven out of 46, and of 
these seven two were broken by the post on which they 
were suspended having been run into by a motor van. 

Careful photometric tests have been taken in the streets 
with a portable photometer, and the results show that the 
same average illumination 1s obtained at the following 
average distances :— 


* Abstract of paper read beíore Institution of Electrical Engineers, 
Leeds Local Sectíon, Dec, 15, з 


Arc lamp (17 amp. open-type,opaline globe).. 28} ft. 
Four-light fitting = ie js % 27 
Two-hght fitting ; 2l} „ 


The cost of the alteration of the 20-arc lamps to two and 
four-arm fittings, including ornamental arms, reflectors, 
lamps, and all labour, and without any allowance for 
scrapped material, was £91. This is very low, and is 
due to the fact that no alteration in the mains was required, 
as the cables formerly carrying the high-pressure constant 
current for the series arc lamps were of sufficient cross- 
sectional area to carry the current at 200 volts for the 
metallic filament lamps. 

a The cost of current at 144. per unit and maintenance 
per annum for the arc lamps, as compared with the metallic 
filament lamps, is shown below :— 


Arc Lamps. Metallic Lamps. 
£ s.d. £ s. d. 
Current .. .. 169 0 0 | Current 56 0 0 
Trade account .. 22 0 O | Renewals 29 7 4 
Wages 61 0 O | Wages .. 610 0 
£270 0 0 £9] 17 4 
Say £100 0 0 


In this comparison it is estimated that each metallic lamp 
wil be renewed twice per year, which is undoubtedly 
higher than will occur in actual practice, as the Harrogate 
lamps are switched out at 12.30 a.m., excepting special 
corner lamps, so that it is evident that the capital cost 
of making the alteration is more than met by the saving 
in the running costs of the first vear after the alteration 
has been made. 

In addition to the marked economy which can be obtained 
in the case of arc lamps by substituting large candle-power 
metallic filament lamps, it can be proved that the smaller 
metallamps may be used as a most effective competitor 
against the incandescent gas mantle for side-street lighting. 
From the result of many photometric tests of gas mantles 
in the roadways, it is proved that the average candle- 
power of a 3-ft. incandescent gas mantle does not exceed 
30 candles, while with metallic filament lamps 30 c.p. can 
be obtained for 33 watts. Taking the price per unit for 
street-lighting purposes at ljd., the price per hour for 30 
c.p. is 1295 d.; take the price of gas at 2s. 23d. per 1,000 
cub. ft., the cost of 30 c.p. per hour is 4385 d.; so that for 
1,000 hours the cost of electricity is 48. 2d. against 6s. 8d. 
for gas, but the renewals in the case of electricity (assuming 
the life of the lamps to be 1,000 hours) cost 3s., and for gas 
(assuming the life of the mantles to be 400 hours) cost 
10d., making the totals, electricity 7s. 2d., gas Ts. 4d. 
These figures do not include the extra cost of labour in 
the renewals of the gas mantles nor the cost of breakages 
of chimney glasses which frequently occur, nor extra cost 
of cleaning the gas lanterns. Since the carbon filament 
lamps have been.displaced by metallic filament lamps in 
the converted gas lamp-posts, the lighting of all new roads, 
whether undertaken by the corporation or by private 
owners, has been given to the electricity department if 
there was a cable anywhere in the vicinity. 

In connection with this point, the special attention of 
manufacturers of lamps is drawn to the fact that in nearly 
all street lamps changed over from gas to electricity, the 
convenient way for the metal lamps to be installed is in 
a lampholder screwed on the end of a vertical pipe standing 
up in the centre of the lantern and with the lamp cap 
downwards. There is, therefore, a good and immediate 
market for a lamp in which the leading-in wires are taken 
to the top of the glass support, and the filament suspended 
therefrom in exactly the opposite way from what 1s the 
standard practice to-day. "here 1s good reason to assume 
that the life of these lamps would be substantially longer 
than that of the present lamps when used with the cap 
downwards. | 

While the lighting authority is making these drastic 
alterations in street-lighting arrangements the private con- 
sumers have not been slow to take advantage of the oppor- 
tunity afforded them by the metal lamps to reduce their 
lighting accounts. This effect was noticed first in the 
business part of the town, where the shops are chiefly 
supplied at 100 volts. The local contractors for a time 
found themselves unable to supply the demands for lamps. 
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One good result accruing from the change was in getting 
a number of installations re-connected which had gone 
back to gas. The general effect on the supply station, 
however, from this class of consumer was not so apparent 
in the reduction of the number of units sold so much as 
in а generally increased illumination. However, as the 
average householder began to realise that by installing a 
small transformer to reduce the supplv pressure to 25 or 
50 volts, and also that metallic filament lamps of 16 and 
25 c.p. at 25 volts were quite as stable and dependable 
as the old carbon filament lamps, it was found by our 
monthly generation shcet that instead of, as formerly, 
having to record with unfailing regularity an increase in 
the number of units generated, as compared with the 
similar month in the previous year, the ominous word 
" decrease " was creeping in. 

As an instance of the marvellous results which can be 
obtained by the use of metallic filament lamps at low 
voltages, the following figures relating to a large hotel in 
Harrogate which adopted the method are of interest: In 
the year ending December, 1906, they used 13,712 units, 
while in the year ending December, 1908, they increased 
their illumination and used only 7,672 units. Notwith- 
standing the possibility of such a remarkable reduction in 
the number of units used by the larger consumers, and 
in spite of the fact that approximately 30,000 to 40,000 
metal filament lamps have been disposed of in Harrogate, 
the number of units sold for lighting purposes for the year 
ending March, 1909, are only 5% below the figure for the 
year ending March, 1908, and the figures for units sold for 
all purposes are only down 2°5%. While it was gratifying 
to realise that the gloomy prophets who prognosticated that 
in a short time the output of the majority of electricity 
supply stations would be so reduced that it would be 
necessary to increase the price per unit were entirely at 
fault, it was felt that some steps ought to be taken to use 
the weapon science had placed in our hands to try to 
introduce electric lighting into the smaller houses, and 
thus tap that source of revenue which the gas companies 
have found so remunerative, viz., the class of house which 
has seldom more than from two to six lamps alight at one 
time. This problem was complicated by the fact that in 
the past all the details in connection with services are 
arranged so as to be able to supply at least 10 times the 
capacity of such small installations, and that, unless 
cheaper services can be installed, the revenue from such 
consumers would scarcely more than pay the interest on 
the capital costs. 

It was realised that in dealing with small consumers it 


would be a great advantage to have no meters, and to- 


charge them for their supply on a contract system. ` The 
great disadvantage to such a system, as proved by previous 
experience, was that unlimited use of the supply was apt 
to be taken unfair advantage of, and in view of that it 
was decided to offer a contract system of charging on the 
following terms :—- 


I. Consumer must supply his own lamps. 

II. Each apartment in which à lamp was installed 
must be adequately lighted by windows in the 
daytiine. 

The maximum number of lamps to be alight at 
one time to be declared at the commencement 
of the contract. | 

IV. The minimum number of lamps applied for to be 

two and the maximum six, each taking 30 watts. 
V. The charge to be 2s. 9d. per quarter per 30-watt 
lamp, payable in advance. 


Clause I. tends to counteract the temptation to use the 
light more than actually necessary because of the cost of 
renewals of these comparatively expensive lamps. 

Clause III. enables the department to instal a current 
limiter which causes the lamps to flicker if more than the 
number contracted for are switched on. 

For the purposes of comparison with the contract rate 
of 2s. 9d. per 30-watt lamp, the accounts of a number of 
representative consumers who are charged on the maximum 
demand indicator system were taken and worked out on 
this basis, and it was found that the average from these 
consumers in terms of 30-watt lamps was nearly 50% 
below this contract rate, so that a safe margin is left to 


III. 
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1909. 
balance the more free use of the supply which it is only 
natural to expect would take place. | ; 

The current limit indicator which has been adopted is 
of a simple thermal type, compensated for variation in 
atmospheric temperature, and is made by a well-known 
firm of instrument makers in London. The cost is less 
than half the price of a reliable meter. 

The advantages of the contract method of charging for 
a supply of electricity on these lines are so obvious that 
it seems scarcely necessary to enumerate them, but it is 
interesting to note that they are almost equally as attrac- 
tive to the consumer as to the supply authority. 


They are as follows :— 

1. Consumer knows exactly what the amount of his 
quarterly account will be. This is a strong point. 

2. Consumer can have the use of the light in every 
apartment. This is a boon to him, particularly 
in the case of bedrooms, as it 1s found under the 
old r‘gime ; in the smaller houses the tendency is 
not to use electric light in these rooms. 

3. The supplv authority is saved the cost of demand 
indicators, half the cost of the meters, and the 
continuous expense of repairs and recalibrations 
and the excitation current taken by the meters, 
also the cost of meter readings. 

4. The book-keeping is simplified, and the risk of 
incurring bad debts is banished, due to the 
payment being made in advance, a feature of 
some importance where tenants are on weekly 
tenancy and where “ moonlight flits” are not 
unknown. 


It has been found that, if builders are induced to wire 
their houses, the tenants are extremely anxious to avail 
themselves of the use of electricity ; and on one new build- 
ing estate, where 100 to 120 houses are being erected of 
the value of £20 per year or less, an agreement to supply 
on the contract tariff has been entered into, while the builder 
has agreed to wire the whole of the houses as they are 
built. 

Reference has already been made to the very serious 
difficulty which had to be faced due to the fact that the 
requirements of these installations did not necessitate 
anything like the same expenditure on services as had been 
customary. Further, the more stringent regulations of the 
Local Government Board, in regard to the repayment of 
loans, have made it essential that at least 8 to 10% should 
be set aside cach year out of the profits of the department 
to meet interest, sinking fund, and depreciation charges 
and thus made it impossible to make a satisfactory profit 
on these small consumers unless the cost of services could 
be very materially reduced. For example, it was found that 
the average cost of service, and the accessories, including 
meters in Harrogate for the four years ending March, 1908, 
was nearly £7. The interest on this sum at 10% is 14s., 
and if the service to a small house paying 22s. per year 
for two lamps was to cost that sum, there would only be 
left 8s. to pay for the current consumed. Under these 
circumstances it was necessary to consider in what direction 
a reduction could be made. First of all, in the matter of 
cable, our standard practice in services was to use 7/168 
concentric paper insulated lead covered and armoured 
cable, costing about £160 per mile, and it was decided that 
a five-ampere cable would be of ample capacity to serve 
the smaller houses, costing £50 per mile. Then the cut-out 
box of 25-ampere size, costing 10s. to 12s., was displaced 
by a smaller box costing 4s. each. Again, the current 
limiter only costs 15s., as compared with the former price 
of 35s. to 40s. for a meter. Further, the cost of labour 
is reduced to one-half of what it formerly was, and it is 
conclusively proved that the cost of all these does not 
exceed 45s. to 50s. Having thus reduced the cost of services, 
it was felt that a most important difficulty had been over- 
come. 

While on this point it is impossible to refrain from re- 
ferring in the strongest possible terms to the unenterprising 
attitude of the cable manufacturers to our request for a 
cheaper service cable. Naturally it was desired that, for 
the sake of uniformity and facility in testing for and 
locating faults, the concentric type of cable should be 
retained, and quotations for sizes down to 7/228 were 
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asked for. The manufacturers pointed out the difficulty of 
construction of cables of sizes below 7/18s, so another 
inquiry was sent out specifying 7/22s inner, and an outer 
of equivalent cross-sectional area to 7/18s. To our great 
surprise, the quoted prices for this class of cable were con- 
siderably in excess of that asked for our standard 7/16s 
service cable, and a protest brought the reply that specially 
to manufacture cables of this description, considerable 
expense is involved in addition to the ordinary cost, due 
to the machines having to be prepared specially for irregular 
sizes of material. Again, inquiries were sent out, this time 
for 7/22s inner, and the outer to be of either iron or 
aluminium wires of equivalent carrying capacity to the 
inner conductor; but the result was still more surprising, 
as the price asked for this cable was in excess of the price 
quoted for the standard 7/16s, and it was only after a lot 
of correspondence and several interviews that the special 
concentric cable which is now in use was evolved by a 
well known and somewhat more enterprising firm at the 
price of £50 per mile. (There is a sample of this cable on 
the table.) It is extremely disappointing at a time when 
central station engineers are doing all they can to reduce 
the cost of services and house wiring, to find the cable 
manufacturers take up such a conservative and unenter- 
prising position in regard to this most important matter. 

Electrical cooking and heating are aspects of the question 
which are receiving considerable attention in many quarters, 
but as they do not fall within the scope of this paper, 
it is not intended to refer to them at any length, other 
than to draw attention to the significance which may be 
attached to the fact that a great number of patents are 
being taken out for apparatus of this description, and no 
doubt considerable developments may be expected shortlv. 

It has been found that our efforts to popularise the 
metallic filament lamp, while they undoubtedly tend to 
decrease the amount of energy used by the old consumers, 
have enabled us to win over additional consumers, and we 
lately have frequently the satisfaction of seeing our monthly 
generation sheets showing the cheery word “ increase " as 
compared with the previous year. 


METROPOLITAN ASSOCIATION OF ELECTRIC 
TRAMWAYS MANAGERS. 


The members of this Association held a meeting on 
Friday, the 10th inst., at the Municipal and County Club, 
Whitehall, S.W., those in attendance being: Sir Clifton 
Robinson (London United Tramways), Messrs. Blain (West 
Ham), Howard (Barking), Coveney (Erith), Mittelhausen 
(Bexley), Ullmann (East Ham), Schofield (Leyton), Ham- 
mond (Metropolitan Electric), Mason (South Metropolitan), 
and Goodyer (Croydon), hon. secretary. Apologies for 
absence were received from Messrs. Bruce (J. C. C.), Balfour 
(Dartford), and Murray (Walthamstow). 

Sir Clifton Robinson was unanimously elected chairman 
of the Association, and Mr. Goodyer re-elected hon. secre- 
tary. 

Various matters relating to Metropolitan tramway 
interests were discussed. 


CHARGE AGAINST A SOCIETY'S TREASURER. 


At Loughborough Petty Sessions, James W. Kennett, 
of Lewisham-street, Westminster, formerly of Charles- 
street, Loughborough. was charged with stealing £29 9s, 2d., 
the money of the Electrical Trades Union, at Lough- 
borough, on March 31 last. | 

Mr. R. Lancaster, who prosecuted, said the warrant 
was issued on May 12, and prisoner was onlv arrested in 
London on Monday. The secretary of the trades union 
was at Manchester, and was unable to attend that dav, 
and he asked for a remand for a week. | 

Prisoner asked for bail, but Mr. Lancaster strongly 
opposed, saying that it was too serious a charge, and other 
charges might be preferred against prisoner, who was 
local treasurer of the union. , 

„ Accused was remanded for a week, bail being refused. 
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WIRELESS TELEGRAPHY.* 
By GUGLIELMO MARCONI, D.Se. LL.D. 


The discoveries connected with the propagation of elec- 
tric waves over long distances and the practical applications 
of telegraphv through space, which have gained for me the 
supreme honour of sharing the Nobel Prize for Phvsics, 
have been to a great extent the result of one another. 


The application of electric waves to the purposes of 
wireless telegraphic communication between distant parts 
of the earth, and the experiments which I have been 
fortunate enough to be able to carry out on a larger scale 
than is obtainable in ordinary laboratories, have made it 
possible to investigate phenomena and note results often 
novel and unexpected. In my opinion, manv facts con- 
nected with the transmission of electric waves over great 
distances still await a satisfactory explanation, and I hope 
to be able in this lecture to refer to some observations 
which appear to require the attention of physicists. In 
sketching the history of my association with radio-tele- 
graphy, I might mention that I never studied physics or 
electro-technics in the regular manner, although as a boy 
I was deeply interested in these subjects. I did, however, 
attend one course of lectures on physics under the late 
Professor Rosa, at Livorno, and I was, I think I might 
sav, fairlv well acquainted. with the publications of that 
time dealing with scientific subjects, including the works 
of Hertz, Branly and Pighi. 

At my home, near Bologna, in Italy, I commenced early 
in 1895 to carry out tests and experiments with the object 
of determining whether it would be possible by means of 
Hertzian waves to transmit to a distance telegraphic 
signs and symbols without the aid of connecting wires 
After a few preliminary experiments with Hertzian waves 
I became verv soon convinced that if these waves or similar 
waves could be reliably transmitted and received over con- 
siderable distances a new svstem of communication would 
become available, possessing enormous advantages over 
flashlights and optical methods, which are so much depen- 
dent for their success on the clearness of the atmosphere. 
My first tests were carried out with an ordinary Hertz 
oscillator and a Branlv coherer as detector, but I &oon 
found out that the Branly coherer was far too erratic and 
unreliable for practical work. After some experiments. 
I found that a coherer consisting of nickel and silver 
filings placed in a small gap between two silver plugs in 
a tube, was remarkably sensitive and reliable. This 1m- 
provement, together with the inclusion of the coherer in 
a circuit. tuned to the wave-length of the transmitted 
radiation. allowed me to gradually extend up to about a 
mile the distance at which I could affect the receiver. 

Another, now well-known. arrangement which I adopted 
was to place the coherer in a circuit containing a voltaic 
cell and a sensitive telegraph relay actuating another 
circuit, which worked a tapper or trembler and a recording 
instrument. By means of a morse telegraphic key placed 
in one of the circuits of the oscillator or transmitter, it 
was possible to emit long or short successions of electric 
waves, which would affect the receiver at a distance and 
accurately reproduce the telegraphic signs transmitted 
through space by the oscillator. With such apparatus | 
was able to telegraph up to a distance of about half-a-mile. 
Some further improvements were obtained by using re- 
flectors with both the transmitters and receivers, the 
transmitter being in this case a Righi oscillator. This 
arrangement made it possible to send signals in one definite 
direction, but was inoperative if hills or any large obstacle 
happened to intervene between the transmitter and re- 
ceiver. In August, 1895, I discovered a new arrangement. 
which not only greatly increased the distance over which 
I could communicate, but also seerned to make the trans- 
mission independent from the effects of intervening 
obstacles. 

This arrangement consisted in connecting one terminal 
of the Hertzian oscillator, or spark producer, to earth, and 
the other terminal to a wire or capacity area placed at a 
height above the ground, and in also connecting at the 
receiving end one terminal of the coherer to earth and the 
other to an elevated conductor. 


* The Nobel Prize Lecture, Idelivered December 11. 
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] then began to examine the relation between the dis- 
tance at which the transmitter could affect the receiver 
and the elevation of the capacity areas above the earth, 
and I very soon definitely ascertained that the higher the 
wires or capacity areas the greater the distance over which 
it was possible to telegraph. 

Thus I found that when using cubes of tin of about 
30 cms. side as elevated conductors or capacities, placed 
at the top of poles 2 meters high, I could receive signals 
at 30 meters distance, and when placed on poles 4 meters 
high, at 100 meters, and at 8 meters high at 400 meters. 
With larger cubes 100 cms. side, fixed at a height of 8 
meters, signals could be transmitted 2,400 meters all 
round.f 

These experiments were continued in England, where in 
September, 1896, a distance of 1j miles was obtained in 
tests carried out for the British Government at Salisbury. 
The distance of communication was extended to 4 miles 
in March, 1897, and in May of the same year to 9 miles. 
Tape messages obtained during those tests, signed by the 
British Government officers who were present, are ex- 
hibited. In all these experiments a very small amount 
of electrical power was used, the high tension current bemg 
produced by an ordinary Rhumkoff coil. The results ob- 
tained attracted a good deal of public attention at the time, 
such distances of communication being considered re- 
markable. 

As I have explained, the main feature in my system con- 
sisted in the use of elevated capacity areas or vertical 
wires attached to one pole of the high frequency oscillators 
and receivers, the other pole of which was earthed. 

The practical value of this innovation was not understood 
by many physicists for quite a considerable period, and the 
results which I obtained were by many erroneously con- 
sidered simply due to efficiency in details of construction 
of the receiver, and to the employment of a large amount 
of energy. Others did not overlook the fact that a radical 
change had been introduced by making these elevated 
capacities and the earth form part of the high frequency 
oscillators and receivers. Professor Ascoli, of Rome, gave 
a very interesting theory of the mode of operation of my 
transmitters and receivers in the Elettricista, Rome, issue 
of August, 1897, in which he correctly attributed the re- 
sults obtained to the use of elevated wires or antennas. 

Professor A. Slaby, of Charlottenburg, after witnessing 
my tests in England in 1897, came to somewhat similar 
conclusions. 

Many technical writers boss stated that an elevated 
capacity at the top of the vertical wire is unnecessary. 

This is true if the length or height of the wire is made 
sufficiently great, but as this height may be much smaller 
for a given distance if a capacity area is used, it is more 
economical to use such capacities, which now usually con- 
sist of a number of wires spreading out from the top of the 
vertical conductor. 

The necessity or utility of the earth connection has been 
sometimes questioned, but in my opinion no practical 
system of wireless telegraphy exists where the instruments 
are not connected to earth. By “ connecting to earth ” I 
do not necessarily mean an ordinary metallie connection 
as used for ordinary wire telegraphs. The earth wire mav 
have a condenser in series with it, or it may be connected 
to what is really equivalent, a capacity area placed close 
to the surface of the ground. 

. It is now perfectly well-known that a condenser, if large 
enough does not prevent the passage of high frequeney 
oscillations, and therefore in these cases the earth is for all 
practical purposes connected to the antennae. 

After numerous tests and demonstrations-in Italy and in 
England over distances varying up to 40 miles, communica- 
tion was established for the first time across the English 
Channel between England and France in March, 1899. From 
the beginning of 1898 I had practically abandoned the early 
system of connection, and instead of joining the coherer 
or detector directly to the aerial and earth, I connccted it 
between the ends of the secondary of a suitable oscillation 


є See Journal of the Institution of Electrical Engineers, Londoa, 1899. 
Vol. XXVIIL, page 278. 

1 See A. Slaby, ' Die Funkentelegraphie," 
hard Sinion ; also A. Slaby, " The New Telegraphy," 
April, 1898. Vol. LV., page 867. 

|| See Journal of the Institution of Electrical Engineer,” 
Vol. XXVIII., page 291. : NM 


Berlin, 1897, Verlag von Brcon- 
The Century Magazine. 
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transformer containing a condenser and tuned to the 
period of the electrical waves received. The primary of 
this oscillation transformer was connected to the elevated 
wire and to earth. This arrangement allowed of a certain 
degree of syntony, as by varying the period of oscillation 
of the transmitting antenne, it was possible to send messages 
to a tuned receiver without interfering with others differ- 
ently syntonized.§ 

As it is now well known, a transmitter consisting of a 
vertical wire discharging through a spark-gap is not a 
persistent oscillator, the radiation 1t produces is strongly 
damped. Its electrical capacity is comparatively so small 
and its capability of radiating energy so large that its 
oscillations decrease or die off with great rapidity. In this 
case receivers or resonators of a considerably different 
period or pitch are likely to be affected by it. 

Early in 1899 I was able to improve the resonance effects 
obtainable by increasing the capacity of the elevated wires 
by placing adjacently to them earthed conductors, and 
inserting in series with the aerials suitable inductance coils.* 

Bv these means the energy storing capacity of the aerial 
was increased, whilst its capability to radiate was decreased, 
with the result that the energy set in motion by the dis- 
charge formed a train of succession of feebly damped 
oscillations. By a modification of this arrangement, excel- 
lent results were obtained. 

In 1900 I constructed and patented transmitters which 
consisted of the usual kind of elevated capacity area and 
earth connection, but these were inductively coupled to 
an oscillation circuit containing a condenser, an inductance, 
and a spark gap, the conditions which I found essential for 
efficiency being that the periods of electrical oscillation of 
the elevated wire or conductor should be in time or re- 
sonance with that of the condenser circuit. f The circuits 
consisting of the oscillating circuit and radiating circuit, 
were more or less closely “coupled” by varying the 
distance between them. By the adjustment of the in- 
ductance inserted in the elevated conductor and by the 
variation of the capacity of the condenser circuit, the two 
circuits were brought into resonance, a condition which, 
as I have said, I found essential in order to obtain efficient 
radiation. 

Part of my work regarding the utilisation of condenser 
circuits in association with the radiating antenne was 
carried out simultaneously to that of Professor Braun, 
without, however, either of us knowing at the time anything 
of the contemporary work of the other. 


A syntonic receiver has already been shown, and 


consists also of a vertical conductor or aerial connected to: 


earth through the primary of an oscillation transformer, 
the secondary circuit of which included a condenser and a 
detector, it being necessary that the circuit containing the 
aerial and the circuit containing the detector should be in 
electrical resonance with each other, and also in tune with 
the periodicity of the electric waves transmitted from the 
sending station. 

It їз also possible to couple to one penne conductor 
several differently tuned transmitters and to a receiving 
wire a number of corresponding receivers, each individual: 
receiver responding only to the radiations of the trans- 
mitter with which it is in resonance. 

At the time (12 years ago) when communication was first 
established by means of radio-telegraphy between England 


and France, much discussion and speculation took place 
as to whether or not wireless telegraphy would be prac- 
ticable for much longer distances than those then covered, 


and a somewhat general opinion prevailed that the curva- 


ture of the earth would be an insurmountable obstacle to 


long-distance transmission, in the same way as it was, and 
is, an obstacle to signalling over considerable distances by 
means of light flashes. 

Difficulties were also anticipated as to the possibility of 
being able to control the large amount of energy which it 
appeared would be necessary to cover long distances. | 

. What often happens in pioneer work repeated itself in 


the case of radio-telegraphy—the anticipated obstacles or 


$ British Patent, No. 12326, of June 1, 1898; also No. 6982 of April 1 
1899. 


» See Etat actuel et progres de la Telegraphie sans Fil," by A. Blondel | 
and G. Ferrie, read at the Congres International d' Electricite, Paris, 1900 ; 


also, ' ‘Journal of the Soicety of Arts," 1901. Vol. XLIX., page 509. 


¢ See British Patent, No. 7777, of April 26, 1900; ajo: 
Society of Arts," Vol. XLIX., May 17, 1901, pages 510-11. 
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difficulties were either purely imaginary or else easily 
surmountable, but in their place unexpected barriers 
manifested themselves, and recent work has been mainly 
directed to the solution of problems presented by difficulties 
which were certainly neither expected nor anticipated when 
long distances were first attempted. 

With regard to the presumed obstacle of the curvature 
of the earth, I am of opinion that those who anticipated 
difficulties in consequence of the shape of our planet had 
not taken sufficient account of the particular efect of the 
earth connection to both transmitter and receiver, which 
earth connection introduced effects of conduction which 
were generally at that time overlooked. 

Physicists seemed to consider for a long time that 
wireless telegraphy was solely dependent on the effects of 
free Hertzian radiation through space, and it was years 
before the probable effect of the conductivity of the earth 
between the stations was satisfactorily considered or dis- 
cussed. 

Lord Ravleigh, in referring to trans-Atlantic telegraphy 
stated in May, 1903, * The remarkable success of Marconi 
m signalling across the Atlantic suggests a more decided 
bending or diffraction of the waves round the pertuberant 
earth than had been expected, and it imparts a great 
interest to the theoretical problem.“ | 

Professor J. A. Fleming, in his book on * The Principles 
of Electric Wave Telegraphy,"|| gives diagrams showing 
what is now believed to be the diagrammatic representation 
of the detachment of semi-loops of leectric strain from a 
simple vertical wire. As will be seen, these waves 
do not propagate in the same manner as free radiation 
from a classical Hertzian oscillator, but glide along the 
surface of the earth. E 

Professor Fleming further states in the above-quoted 
work :— 

The view we here take is that the ends of the semi- 
loops of electric force, which terminate perpendicularly on 
the earth, cannot move along unless there are movements 
of electrons in the earth corresponding to the wave-motions 
above it. From the point of view of the electronic theory 
of electricity, every line of electric force in the ether must 
be either a closed line or its ends must terminate on electrons 
of opposite sign. If the end of a line of strain abuts on the 
earth and move, there must be atom-to-atom exchange of 
electrons, or movements of electrons in it. We have many 
reasons for concluding that the substances we call con- 
ductors are those in which free movements of electrons 
can take place. Hence the movements of the semi-loops 
of electric force outwards from an earthed oscillator or 
Marconi aerial is hindered bv bad conductivity on the 
surface of the earth and facilitated over the surface of a 
fairly good electrolytic, such as sea-water." 

Professor Zenneck§ has carefully examined the effect of 
earthed transmitting and receiving aerials, and has en- 
deavoured to show mathematically that when the lines of 
electrical force, constituting a wave front, pass along a 
surface of low specific inductive capacity, such as the earth, 
they become inclined forward, their lower ends being 
retarded by the resistance of the conductor to which they 
are attached. | 

It therefore seems well established that wireless tele- 
graphy, as practised at the present day, is dependent for 
its operation over long distances on the conductivity of 
the earth, and that the difference in conductivity between 
the surface of the sea and land is sufficient to explain the 
increased distance obtainable with the same amount of 
energy in communicating over sea as compared to over 
land. 

I carried out some tests between a shore station and a 
ship at Poole, in England, in 1902, for the purpose of 
obtaining some data on this point, and I noticed that at 
equal distances & perceptible diminution in the energy of 
the received waves always occurred when the ship was in 
such a position as to allow a low spit of sand about one 
kilometer broad to intervene between it and the land 
station. 


(To be continued). 


~ See Proceedings of the Royal Society. Vol. LXXII., May 28, 1903. 
{бее page 348 (published by{ Longmans, Green & Co., London, 1906). 


$ See J. Zenneck. Annalen der Physik. 24.5, page 846, September, 1908; 
Physikal Zeitschrift, No. 2, page 60; No. 17, page 553. 
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ADELAIDE ELECTRIC SUPPLY CO. 


The fifth annual general meeting of the Adelaide Electric 
Supply Co., Ltd., was held on Monday, 6th, at Finsbury Pave- 
ment House, London, E.C., Mr. Joseph Bevan Braithwaite, 
M.Inst. E. E., Chairman of the Company, presiding. 

The Chairman said last year we had £135,000 worth of Prefer- 
ence Shares issued ; this year it will be scen that the whole 
£150,000 has been issued. The whole of this £15,000 additional 
Preference capital has been taken up in Adelaide, which I think 
is a very gratifying feature ; and since the close of our financial 
year on August 31 last, we have also placed the balance of our 
Ordinary Share capital, amounting to £19,675, in Adelaide at 
par; so that, including this last issue, about £130,000 of the 
capital of this Company is held in South Australia. On the 
credit side of the balance sheet, the expenditure on our under- 
taking shows an increase of approximately £40,000. That 
represents our capital expenditure during the year in extending 
our mains into the outlying suburbs, in connecting new cus- 
tomers, and in paying for the additional plant, and also in buying 
some further land surrounding our generating station for pur- 
poses incidental to our business. The cash at bankers and in 
hand is £4,645. The debtors show an increase, which is, of course, 
due to the larger business we are doing — 76,407 as against £3,804. 
Stores in Australia also show a small increase for a similar 
reason. Plant, sotres and items in transit on the other hand show 
a decrease, due to the fact that we did not happen to have so 
much material on the water as at the corresponding date last 
year. Then the Suspense Account we reduced last vear to £1,506, 
and we propose to write it off. The“ most interesting item you 
have to consider is the Revenue Account, and there I think you 
will be much gratified. In the figures which I am going to give 
you I am not taking into account the supply to the Adelaide 
Municipal Tramways Trust, because that is only a temporary 
business. The receipts from private lighting supply have gone 
up from £19,150 to £24,091, showing an advance of £4,941, which 
is just about the same as that which took place last year, while 
the receipts from power are £8,618 as compared with £6,814, 
showing an increase of £1,804, so that from our own business we 
have got nearly £7,000 increase in the earnings. Now you will 
say, What does it cost us to earn that additional revenue? 
Well, the generation of electricity has cost us £10,126 as against 
£8,371, showing an increased cost of £1,735. Distribution cost 
us £2,346 as against £1,903, that is an increase of £443. As 
regards repairs and renewals, it is our policy, as you know, to 
keep our plant in the best possible condition, rather than to put 
large sums aside in our balance sheet for depreciation, and we 
spent £2,878 in maintenance and renewals of our plant, against 
£2,132 for the previous year, showing an increase of £746. The 
net result is that our £7,000 additional revenue has been earned 
at an increased expense of less than £3,000, so that I think you 
will agree that our engineering and technical staff are to be con- 
gratulated on the greatly increased efficiency they have brought 
about in our generating station, and I hope that before this 
meeting closes you will see your way to do what is always 
appreciated by those working at a distance from their share- 
holders, in our case a distance of 12,000 miles, namely, to record 
on your proceedings a cordial vote of recognition of the efficient 
way in which you have been served by your Local Board and 
staff in Adelaide. I would specially mention your Local Managing 
Director, Mr. Clements, your Engineer, Mr. Wheadon, and his 
lieutenants, Mr. Onslow and Mr. Inglis. To return to the accounts, 
the total result is that the balance which we have to carry to our 
Profit and Loss Account is £25,226, which compares with 
£13,663 last year, showing an increase of £11,563, which I am sure 
you will feel is a very satisfactory result. Then you will say, 
* What do you propose to do with this profit." That is what we 
have been considering very carefully, and of course it has been 
a little difficult to know exactly what to do in view of the tem- 
porary character of the supply to the Tramways Trust. When 
that supply ceases there must necessarily be a certain interval 
while we are finding a new load amongst our own customers for 
the plant which will be set free, and it has been very important 
to your Directors to consider carefully what rate of dividend on 
the Ordinary Shares we could rightly declare, and such as we 
could see our way to maintain, for I am quite sure you would not 
wish us to increase the dividend to a point which we might not 
be able to maintain when the temporary supply to the Tramways 
Trust ceases. We propose, with your approval, after paying the 
Preference dividend, to declare a dividend of 6% for the year on 
the Ordinary Shares, which compares with 34% last year, to 
extinguish the Suspense Account of £1,506, to place £1,000 to 
Depreciation Account raising it to £4,000, and to set aside a sum 
of £5,000 to Dividend Equalisation Account, with a view to that 
amount being available for use hereafter, if necessary. I do not 
think it will be necessary as far as I can see from the growth of 
the business, but it can be used if required to equalise the 
dividend pending the time when the plant that will be thrown 
out of use when the Tramways Trust are ready to supply them- 
selves from their own station, can be loaded up by the normal 
growth of our own business. That will leave us a balance to carry 
forward of £1,009. With regard to the expansion of our normal 
business, the figures are on page 4 of the Report, and I think you 
will agree that they give us every cause for congratulation. In 
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these figures also we have left out of consideration the units 
supplied to the Tramways Trust, so that you will be better able 
to see exactly what your own business is doing. You will see that 
taking the connections in lamps, we now have for lighting pur- 
poses 91,338 lamps, as against 71,138 last year, showing an 
increase of 20,200. In motors connected we have 2,369 h.p. as 
against 1,837, showing an increase of 532 h.p. The total con- 
nections, reckoned in 30 watt lamps, are equivalent to 167,146 
as against 129,922, showing an increase of 37,224. The units sold 
are 2,073,550 as compared with 1,666,974, showing an increase 
of 406,576. You will see that that is an all-round advance of 
nearly 20%, which I think is thoroughly satisfactory. We have 
laid our mains during the year in 13 miles of new streets in the 
various suburbs, and there are now 2,314 consumers connected, 
being an increase of 37% on the year, so that in every way our 
progress can be regarded as thoroughly gratifying. The fact that 
so great a proportion of our capital has been taken up by local 
investors in Adelaide, shows what the people there think of our 
prospects for the future. I do not know that there is any other 
matter which I need speak about, except to say that we have 
authorised the extension of our mains to Glenelg, which I might 
call the Brighton of Adelaide. At any rate it is the popular 
seaside resort where a great many people live a large part of the 
year, and go to and from Adelaide. The supply will be available 
there shortly. I will now move “ That the Report of the Directors 
and statement of accounts for the year ended August 31, 1909, 
duly audited and now presented to the shareholders, be received, 
approved and adopted ; that the dividends paid on the Prefer- 
ence Shares be confirmed, and that a dividend of 60% on the 
26,065 Ordinary Shares, numbered 1 to 26,065, for the year ended 
August 31, 1909, be declared and paid to the holders of such 
shares appearing on the register at the date of this meeting." 

Mr. R. Percy Sellon seconded the resolution, which was put 
to the meeting and carried unanimously. 

Mr. Sellon: I have now the pleasure to move that Mr. J. B. 
: Braithwaite, the retiring Director, be re-elected a Director of the 
Company. Mr. Braithwaite's services to the electrical industry 
are, I have no doubt, known to all shareholders present, and his 
wide and varied experience in the commercial and financial 
problems surrounding our business of electricity supply make his 
services of special value on our Board. I think Mr. Braithwaite 
has stated on a previous occasion that in quite recent years he 
has had occasion to visit Australia, and the fact that he is 
personally acquainted with our undertaking in Adelaide, is an 
additional ground on which we, his colleagues, can testify to the 
value of his services at.our councils. I have no doubt it will be 
the wish of the shareholders to re-elect him and I have great 
pleasure in moving his re-election. Mr. W. Parker seconded the 
resolution, which was carried unanimously. 


NEW ELECTRICAL PRODUCTIONS. 
AT THE PHYSICAL SOCIETY'S SHOW. 

The outstanding feature of the Physical Society's Show at the 
Imperial College of Science, South Kensington, London, on 
Tuesday, was the remarkably fine collection of examples of the 
latest applications of electricity. Most of thestands were monopo- 
lised by electrical inventions, and few, indeed, could be found 
devoid of some new device of electrical interest. A number of 
the instruments were shown for the first time in use and their 
advantages demonstrated by experts. The Institution of Elec- 
trical Engineers, the Faraday Society and the Róntgen Society 
were of the leading organisations invited to attend, and the 
result was a representative assembly of electrical engineers and 
physicists. | 

Much interest was aroused by the new productions shown by 
Messrs. Nalder Bros. & Thompson, Ltd. The Telethermometer 
came in for special attention. The system has been designed on 
original lines for the purpose of measuring temperature elec- 
trically, and consists essentially of a moving coil Ohmmeter 
combined with a Wheatstone Bridge, three arms of which are of 
wire, having no temperature co-efficient, while the fourth con- 
sists of a coil of copper wire. The apparatus has the merit of 
being wonderfully accurate and dead beat, and should be par- 
ticularly useful in cases where frequent records of temperature 
are required. By its use the temperature at a large number of 
points can be obtained with great rapidity. Another notable 
exhibit on this stand was a portable standard testing set, con- 
sisting of a dead beat moving coil ammeter and voltmeter. This 
set has also a high degree of accuracy on A.C. circuits at low 
power factors, and may also be used on D.C. circuits. 

Messrs. Isenthal & Co. introduced a new pattern precision 
Wheatstone Bridge with decade resistance of variable sensitive- 
ness and provision for the use of testing voltages from 2 to 20. 
In place of the ordinary terminals to which the unknown resist- 
ance is connected, this device is fitted with a novel form of clamp 
which accommodates with equal facility the finest wire or rods 
up to } in. x 1 in. New patterns of resistances, frequency 
indicators arranged for laboratory and switchboard use, and 
samples of Moscicki condensers for oscillation circuits were also 
brought under notice by this firm. 

The stand of Méssrs. Siemens Bros. & Co., Ltd., carried a 
selection of the newest models of switchboard instruments and 

rtable and testing instruments. Of the latter, the Saladin 

ouble mirror-galvanometer for the purpose of reproducing a 
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curve on a stationary photographic plate came in for special 
attention. Designed for tests of thermal analysis, the instrument 
consists of two galvanometers, the mirrors of which are optically 
connected by means of a prism. The horizontal movement of the 
beam of light from the mirror of the first instrument is converted 
by the prism into a vertical movement, and the light then thrown 
on to the mirror of the second instrument, where its vertical 
movement is combined with the horizontal movement of the 
mirror of the second instruments. The resultant of the horizontal 
and vertical movements gives the required curve. The apparatus 
can be worked for any speed of the ray of light up to 2.5 mm. 
per second, and with photographic plates of ordinary sensitive- 
ness, Other notable examples shown included a high frequency 
machine for a normal frequency of about 3,500 cycles per second 
with loading machine, driving motor and starting switch for 110 
or 220 volt circuit. On a 220 volt circuit, а maximum frequency 
of 6,000 cycles per second can be obtained, with contacts for : 
connecting up frequency meter. Another type of this machine is 
arranged for a normal frequency of 1,000 cycles per second. 

A popular attraction was provided by the British Radio- 
Telegraph & Telephone Co., Ltd., who had a complete receiving 
station for wireless telegraphy, comprising detector and tuner . 
combined in one piece of apparatus. 

The Cambridge Scientific Instrument Co., Ltd., submitted a 
wide range of interesting apparatus, referred to in our last issue. 

The Hennah and Ris:el patent automatic safety course 
recorder and indicator was shown by Messrs. C. F. Casella & Co., 
and attracted considerable attention. The device, which is 
equipped with electrically controlled bells, records the deviation 
of a ship from its proper course, ringing a bell at maximum 
deviation, ete. The invention has undoubtedly a promising 
future. 

On view at Messrs. A. C. Cossor’s exhibit were the Sir Oliver 
Lodge valves for high tension currents, specially constructed 
vacuum tubes for rectifying high tension alternating currents. 
The Gehrcke Oscilloscope tube was shown in operation with 
these tubes. 

Various types of induction coils for research work, radiography 
and wireleas telegraphy were staged by Messrs. H. W. Cox & Co., 
Ltd.; the Daily Mirror demonstrated with instruments for 
telegraphing photographs ; Messrs. Elliott Bros. exhibited the 
Wimperis accelerometer and gradient measurer, ammeters, and 
voltmeters, etc. ; and Measrs. Gallenkamp showed a new pyro- 
meter set and other apparatus designed specially for students’ 
use. 

An excellent photometer bench for laboratory and central 
station use was exhibited by Messrs. Everett, Edgcumbe & Co., 
Ltd. The firm also prominently displaved a daylight illumination 
photometer, as well as speed indicators of various patterns for 
engine room and general testing work. These indicators are 
being tried by the Metropolitan Electric Tramway Co. and other 
undertakings may be reckoned to soon take up the invention. 

A fool proof pointer and reflecting galvanometer, for which 
patent rights are being sought. was exhibited by Messrs. Gambrell 
Bros., who also came to the fore with moving coil galvanometers, 
etc. 

Shown by Messrs. John Griffin & Sons were Sands’ apparatus 
for the rapid electro-analytical separation of metals, the Gamma 
Ray electroscope and the R. H. S. radiometer. 

Electric alarm thermometers and an anemometer, recording 
electrically, were to be seen at Mr. J. Hicks’ stand; Mr. Leslie 
Miller exhibited current interruptors and the Lewis Jones current 
pulsators ; the Lithanode Co. had a striking show of Lithanode 
unspillable 4-volt accumulators, cable type cells and other new 
specialities; Mr. Robert W. Paul displayed the Sumpner 
reflecting dynamometer, Melsom potentiometer, and laboratory 
apparatus of various kinds; Messrs. Ross introduced a Nernst 
microscope lamp; Messrs. Snell & Tinsley exhibited a new 
potentiometer designed by Mr. Tinsley, reading from 1-millionth 
of a volt to 18:1 volts, a patent A.C. potentiometer and the Sine 
flux phase shifter, and an improved design of siphon recorder by 
Mr. Tinsley ; and the Electric Regulators & Economisers, Ltd., 
showed the Martin regulator. 

The London Electric Firm, Croydon, showed an alluring 
invention calculated to do away with cog wheels and their 
attendant troubles. It is achieved by a cam groove arrangement, 
the whole of the mechanism being completely enclosed. 

The India Rubber, Gutta Percha & Telegraph Works Co., 
Ltd., had one of the finest displays, including the Rymer Jones 
standard condenser. E. Raymond Barkers T wo-tone transmitter, 
the Gott Fault-searcher coil, and four types of portable testing 
sets. 

Two interesting novelties shown by Messrs. Negretti & Zambra 
were an electrical self-recording rain gauge and an electrical 
recording anemometer, both of which will probably be in great 
demand directly their advantages become known. 


OBITUARY. 

The many friends in England of Mr. T. C. Martin, late Editor 
of the Electrical World and now a Secretary of the National 
Electric Light Association, New York, will hear with regret 
that he has suffered a heavy bereavement by the death of his 
wife. Mrs. Martin (nee Elizabeth Gould) маха native of Graves - 
end, Kent. 
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ELECTRIFICATION OF THE G.N.R. OF AMERICA. 
| BY CARY T. HUTCHINSON. 
Continued from раје 820. 
Practically all metal work in the tunnel supports is 
copper or bronze, but experience has shown that galvanised 


iron, soon becoming protected by a slight coating of soot, 
would have been satisfactory. The insulators, when first 


put in service, were covered by a very thick coating of. 


wet soot, but, even under these conditions, it was found 
possible gradually to bring the voltage up to normal 
without breakdown. Volumes of smoke and steam issuing 
from steam locomotives caused only a slight surface 
leakage, and one rough cleaning sufficed to put the insu- 
lators in reliable working condition. 

This plant has demonstrated, in my opinion, that the 
three-phase induction motor has certain very marked 
advantages over any other form of motor for heavy 
traction on mountain grades; these advantages may be 
stated somewhat approximately. 

1. Maximum electrical and mechanical simplicity. This 
point is of great importance, and was one of the principal 
reasons for using three-phase system; the motors will 
stand any amount of abuse and rough use. 

2. Greater continuous output within a given space than 
can be obtained from any other form of motor. This, I 
believe, is shown by comparison with other electric loco- 
motives; it is due to the fact that the losses can be kept 
lower in a three-phase motor than in any other type. As 
Fig. 3 shows, the electrical efficiency of the motor is high 
for a wide range of load. 

3. Uniform torque. This is important, particularly at 
starting. I believe that a three-phase motor will work to 
a 3 or 4% greater coefficient of adhesion than a single- 
phase motor at 15 cycles. 

4. The possibility of using 25 cycles. This is important, 
as it leads to a less cost and a better performance of power 
station apparatus; moreover, it is standard, and the 
power supply can readily be used for other purposes, as 
well as for traction ; a commercial supply can be provided. 

5. Constant speed. This is ordinarily stated as a dis- 
advantage of the three-phase motor; but in my opimon 
it is a distinct advantage in mountain service, particularly 
the limitation of the speed on down grades. It has also 
the advantage on up grades that meeting points can be 
arranged with greater definiteness. There is a general 
notion that the impossibility of making up lost time with 
the three-phase motor will be a decided drawback to its 
use. This would be true if there were the same liability 
to lose time with three-phase motors; but when a train 
can be counted on to make a definite speed, without regard 
to conditions of tracks or of its load, there is less liability 
to lose time. Although I am not prepared to state that 
a three-phase motor is suitable for cases where the profile 
is very variable, yet it is by no means certain that it would 
not work out well; the question is merely one of making 
a given schedule between two points with greatest regu- 
larity. 

6. Regeneration on down grades. This matter has been 
discussed since the earliest days of electric traction, but, 
as far as I know, has not been, up to the present, put into 
practice. Although this result can be attained with other 
forms of motors, yet it is most perfectly attained by three- 
phase motors, there being no complications involved. This 
is of importance in reducing the power-house capacity 
required for a given service; although, no doubt, the 
saving in power-house capacity will not be as great as 
indicated by theory, owing to the various emergencies that 
must be provided for, nevertheless there will be a material 
saving. A 2.500-ton train on the average down grade of 
1:595 will deliver about 1,400 kw. to the svstem. The 
equivalent power house capacitv would cost at least 
$200,000 ; hence, if only 2095 of this can be utilised, the 
saving will equal the cost of one locomotive. 

т. Excessive short-circuit current is impossible and, 
consequently, destructive torque on the gears and driving 
rigging 1s eliminated. There will be no necessity for the 
complication of a friction connection between the armature 
and driving wheels, as in the design of recent large direct- 
current electric locomotives. 

8. Impossibility of excessive speeds. 
wheel slips, the speed remains constant. 


Even when the 
Therefore, the 
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maximum stresses put on the motor are less and are more 
accurately known than with any other form of motor. 

On the other hand, the principal disadvantages of three- 
phase motor, for traction use, are commonly stated to be : 

1. The constant speed. This is rather an advantage for 
this class of service. 

2. Constant power. The fact that the motor is a con- 
stant-power motor, and therefore requires the same power 
at starting and while accelerating at full speed. While 
this is true, it is not a matter of any particular consequence 
in & service where the stops are very few, and, conse- 
quently, the proportion of total time spent in acceleration 
is small, and where the additional power required to accel- 
erate the train is a small percentage of the power used bv 
the train at full speed. In this particular case, on the 2:2 ^; 
grade, when accelerating at the rate of 10 lbs. to the ton, 
the power required during acceleration is only 200% greater 
than that required at full speed; this is not a serious 
matter. 

3. Small mechanical clearance. In this particular motor 
the clearance is } in., which is ample for all practical 
purposes. 

4. Inequality of load on several motors of a locomotive 
due to differences in diameter of driving wheels. To meet 
this, an adjustable resistance is included in the rotor of 
each motor, the motors are then balanced up, and no 
further attention is required as long as the wear on the 
driving wheels is approximately the same. If, at any time. 
the load becomes badly unbalanced, it i8 a simple matter 
to readjust the resistances. 

5. Low power-factor of the system. This does not seem 
to be borne out by practice. The power-factor, as shown 
by the switchboard instruments in the power house, is 
8595. This is a good result, and is much higher than а 
power-factor of a well-known single-phase system that I 
recently had occasion to visit. 

6. Two overhead wires. There is no doubt that two 
wires will cause more trouble than one, and in case of 
complicated yard structure it might not be practicable to 
use two overhead wires; but where the problem is that 
of a single track, with an occasional turn-out or crossing. 
there 18, practically speaking, no more difficulty in main- 
taining two wires than one. 

In brief, in service of this character the three-phase 
motor has marked advantages in capacity, reliability, 
simplicity, and general trustworthiness, when compared 
with any other motor. 

In the many discussions of electric traction which have 
recently taken place, I do not find several minor advantages 
sufficiently emphasised. One of these advantages lies in 
the fact that with electric traction the exact performance 
and condition of the locomotives and of all elements of 
the system is accurately known at each moment; on the 
other hand, with steam locomotives neither the engineer 
nor the motive-power man can have any clear knowledge 
of the conditions of operation at the moment; he can only 
ascertain the performance of the locomotive by elaborate 
tests, which, as a matter of fact, are seldom made. The 
ratings and performance of steam locomotives are made 
up largely by “ authority " based on a few tests from time 
to time, and take no cognisance of the actual condition 
of the locomotives. The importance of this, I think, is 
clearly brought out bv the tests of thé steam locomotive 
cited herein. 

With electric locomotives the operation on a heavy grade 
becomes as simple as on the level; the engineers and train 
men feel much greater confidence in the electric locomo- 
tives, and, consequently, the mountain division ceases to 
be a terror to them. 

Electric traction will permit the use of very long tunnels. 
which are not now possible on account of difficulty of 
ventilation. There is no particular reasons why tunnels 
of 10 or 12 miles should not be operated as easily as those 
of one mile. 

The great increase possible in the speed of trains with 
electric traction and the consequent increase in the capacity 
of a single track will operate to postpone for a long time 
the necessity for double tracking. This double tracking 
on a mountain is a very expensive piece of business, and 
this saving alone will, in some cases, more than offset the 
cost of electrical equipment. 
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BRITISH COLUMBIAN ADVANCE. 

As a sign of prosperity and of prospects in the 
richly endowed Pacific Province of the Dominion of 
Canada, the thirteenth ordinary general meeting of 
the British Columbia Ra'lway Co., Ltd., was very 
welcome. We have, from time to time, given par- 
ticulars of this well-managed concern's activities, 
both as regards extensions of line and equipment, but 
outside electrical circles, in the City, there have not 
been wanting rumours that the company was losing 
ground, and that as a result there was a consider- 
able amount of inside selling of shares. As a matter 
of fact, the exact contrary is the truth. And when 
we come to consider what has been, and what is 
being, done by the company, we may well under- 
stand that there is rather a tendency among those 
who know to rally round the huge undertaking. 
Mr. R. M. Horne-Payne, the chairman, explained to 
his shareholders that the past year had been an 
excellent one, both as regards passenger and goods 
traffic, due in the one case to visitors to the World's 
Fair at Seattle going to British Columbia after 
seeing the Exhibition, and on the other hand to the 
exceptionally heavy salmon catch. This year there 
is likely to be a falling off in both classes of traffic, 
so it is well to be prepared for this. But the agricul- 
tural, mining and manufacturing resources of the 
Province are being developed at an astonishing rate, 
which will ultimately bring business to the company. 
Meanwhile, however, it has been necessary to push 
forward railway extension in sympathy with, and 
even in advance of such development, so that for 
the time being there has been a slight falling off in 
earning power. Such extensions cannot be avoided, 
nor is it advisable to attempt to do so. On another 
branch of its work the company has met with 
success, for in spite of a reduction of 17% in the 
charge for electricity for lighting purposes, there 
has been a large increase of revenue. As a net result, 
the cumulative perpetual preference stock receives 
its 5%, the preferred ordinary shares 695, and the 
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deferred ordinary 80%, with a good carry forward. 
Certainly there are signs of prosperity. As regards 
the increase of the company’s capital to £2,500,000 
by the emission of 700,000 new shares of ХІ each, 
this is necessitated by the growth of the undertaking. 
Mr. Horne-Payne mentioned the threatened local 
competition, and wisely declared that he welcomed 
it, as it did away with all possible complaint as 
regards “ monopoly." This competition, by the way, 
is to be in the form of another company, whose 
mission it will be to develop hydro-electrical genera- 
tion of power. As further evidence of the electrical 
activity of British Columbia, our local correspon- 
dents send us a long list of new enterprises and 
extensions. We are told of the opening of a new 
municipal electric lighting station at Fernie, of the 
city of Revelstoke entering into a contract with the 
Canadian General Electric Co. to supply 50 arc 
lamps to replace incandescent globes in the strects, 
of the Electrical Construction Co., of Vancouver, 
lighting Vancouver's magnificent new bridge with 
132 100-watt tungsten lamps, and so on. In industrial 
circles there is also much doing. For instance, we 
hear of the Western Canada Power Co. developing 
large water power on the Stave river, near Ruskin, 
some 45 miles east of Vancouver, and ordering five 
Eisser-Weiss water turbines to be delivered towards 
the close of next year, and meanwhile preparing to 
award contracts for machinery and equipment; of 
the Fraser River Lumber Co. ordering a 750 kw. 
steam turbo-generator, a 15 kw. engine driven 
exciter set, and motor driven exciter set, besides 
one ISO h.p. induction motor, one 73 h.p., 
seven 50 h.p., twelve 40 h.p., three 20 h.p., two 
IO Һ.р., and two 5 h.p. induction motors; 
again, of the Imperial Rice Milling Co. ordering 
a 75 h.p. three-phase 60-cycle 2,200-volt motor 
for their Vancouver branch of the Kootenay Develop- 
ment Syndicate, Nelson, acquiring a 100 h.p. three- 
phase 550-volt induction motor for work at the 
Silver King Mine; while the North Pacific Lumber 
Co., Barnet, are also going in for the electric drive 
in their new premises. All this looks well. and 
should stimulate our manufacturing friends to make 
a strong stand in British Columbia, as in other parts 
of Canada, in competing with their American friends 
in this expanding market. 


CORRESPONDENCE. 
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TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 

„THE EDITOR, 149, Fleet Street, London, E.C. Anonymous 

. communications will not be noticed. Letters should reach the 

Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


ELECTRIC DRIVING OF TEXTILE FACTORIES. 


Sir,---Your issue of the 10th inst. contains a letter from 
the Council of the Bradford Engineering Society, the 
extraordinary contents of which require immediate cor- 
rection. The words " full enquiry” and * very carefully 
considering“ which appear respectively in this letter and 
in the document described as the " Report of Special 
Committee on Electric Driving of Textile Factories " seem 
to the gentlemen responsible for these publications to have 
a different meaning from that ordinarily connected there- 
with. We can only reiterate that this document has been 
published without our knowledge or approval and does not 
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represent the views of the Committee. The actual facts 
regarding its origin are as follows :— 

The substance of the clauses on pages 5, 6 and 7 was, 
with certain reservations, adopted bv the Committee 
merely as a basis for a Discussion at a future meeting of the 
Society. The matter on pages 3 and 4 (to parts of which we 
take strong exception) was issued after the last meeting of 
the Committee, and there is no ?ustification or authority for 
including this as part of the Committee's report. The 
Council now state that a meeting took place subsequently 
at which this report was finally adopted. This statement is 
exceedingly surprising, as the undersigned Members of the 
Committee cannot trace having received any notice of such 
a meeting. In fact, we have since learned from the Secretary 
that the last meeting of the Committee took place on Julv 
30, whereas the typewritten copy as reproduced on pages 3 
to 7 of the printed Report was not issucd until the 31st, and 
was not previously seen by the Committee. This disposes 
of the Council's statements and of their claim to have since 
made a `“ full enquiry." 

Whilst waiting for the Meeting of the Society, we found 
ourselves suddenlv confronted with the broadcast Press 
publication of the“ Report," which had not, and would not. 
have received our signatures. In addition it is headed bv an 
" Introduction " of an entirely biased character which has 
never even been submitted to the Committee. We therefore 
reluctantly adopted the only course open to us, z.e., to dis- 
sociate ourselves publicly from this document. 

The letter from the Council of the Bradford Engineering 
Society concludes with personal remarks and the insinuation 
of trade advertisement, the taste of which is quite in 
keeping with the methods adopted in the publication of the 
" Report." In this connection it is significant that the 
meeting of the Council which decided on the issue of this 
letter, consisted of eight Mechanical Engineers, and that the 
onlv Electrical Engineer on the Council did not receive any 
notice of the meeting. 

Yours, etc., 

Н. ELLIS. 
H. A. JONEs, 
К. Pohl. 

T. ROLES, 
C. W. Saur. 
W. B. Woopnovse. 

Bradford, December 10, 1909. 


ELECTRICAL PROPULSION OF SHIPS AND PROPELLER 
mE .EFFICIENCY. 

Sir,—Those electrical power engineers who have taken 
the trouble to investigate the matter of ship propulsion bv 
means of electric motors, will hail with delight the announce- 
ment made by Sir Willam White (the famous Naval 
Architect). who took on himself the task of rcplving to some 
queries that the writer raised in the discussion on a very 
interesting paper on the matter of electrical propulsion bv 
Mr. Henry A. Mavor., Sir William stated that he would ask 
the meeting not to take in what Mr. Durtnall stated as 
regards the supposed inefficiency of the high speed direct- 
coupled propeller, as Admiral Oram, the Chief Engineer of 
the Fleet, had stated that the propulsive efficiency of the 
propellers on the most recent warships had not fallen below 
that of the older ships. 

]f this is true, then it must be evident that either the 
older ships propellers were extremely inefficient, or that the 
propeller has been improved in design, which I sincerely 
hope is the case. 

But I should be very interested to learn how it comes 
about that after building a special trial launch for testing 
the various propellers before building the large turbine 
driven '* Cunard " liners, and it must be also admitted that 
the verv finest talent that could be obtained was eniploved 
on the design of the propellers for these vessels, that the 

ropulsive efficiency of the Lusitania was found to be only 
480% for the shaft horse-power delivered, when the vessel 
was travelling at 25'4 knots, and the revolutions of the 
propellers were running at the low figure of 185 r. p. m.. 
while on vessels with propellers only running at 80 to 100 
r.p.m. the propulsive efficiency is often as much as 60%. 
which means that instead of requiring 68,500 shaft horse- 
power, the liner with slow speed propellers would have only 
required about 54,800 shaft horse-power, a saving of no less 
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than 13,700 h.p. to produce the same amount of thrust, or 
what ts the same thing to propel the vessel at the same speed, 
with the same displacement. This quite apart from the fect 
that in the electrical scheme, the turbines could be run at 
about 8 to 10 times the speed as the present direct-coupled 
ones, which would have enabled superheated steam to be 
used (with safety) in such small diameter trubines, these facts 
bringing with them a consequent further saving in steam 
and iil of considerable extent. 

It seems that the old argument is being adhered to by 
direct-coupled turbine engineers, that if the propeller is 
increased in efficiency, that it will only effect the direct- 
coupled turbine, but electrical engineers know full well that 
such increase in propeller speed (if ever it did come about) 
with the same efficiency as the low propeller speeds, that 
this would enable higher speeds to be giveu to both the 
turbine-generators and also the motors, which would make 
a further saving in both weight and steam per horse-power 
delivered to such possible high speed propellers. 

It behoves the electrical engineering profession to put up 
a firm stand, or otherwise these statements coming from 
such authorities in marine engineering on the orthodox 
methods, who when publishing the trial results of certain 
vessels only give the steam used per shaft horse-power. and 
not the steam used per ton of displacement per mile travelled 
by the vessel, as it should be, and without which knowledge 
a correct estimate cannot be got by anvone, but the steam 
used looks mightv small per shaft horse-power. 

However, it will not be long before à vessel will be tried 
under proper sea-going conditions on the new method of 
propulsion, and then it shall be published in right form 
what the cost of propelling ships can reallv be. as it will be 
given out on the lines above mentioned, and when the direct- 
coupled gentlemen takeon the job to better, they will have 
a big contract on. I must say that it was noticeable what a 
few electrical engineers came forward to stick up for their 
rights in this most important new field of operations, while 
American and German electrical engineers are forging 
“ahead.” 

Yours faithfully, 
WiLLIAM P. DunTNALL, M. I. Mar. E., M. I. Auto. E. 
Electra House, 
Marine Parade, Herne Bay, Kent. 


THE PRESENT ASPECT OF ELECTRIC LIGHTING. 


Sir, — The paper by Messrs. H. W. Handcock and A.H.Dykes 
has opened up many new and interesting points, but the 
one which I found a difficulty in appreciating was the 
information given in Appendix A (Typical Gas Consumers 
Accounts), for at first sight I came to the conclusion that 
consumers did not pay as much for gas as for electricity, and 
that the examples could not represent an average. In order 
to obtain some information on this point, I issued forms 
containing a series of questions to 200 of my firm's employees 
and as they consist of mechanics and labourers, the results 
should represent a fair avcrage for the artisan class. I 
was a little disappointed, ‘or out of the 200 forms, only 51 
were returned; the majority could not ascertain .how 
much they spent, while the others were using " penny in 
the slot meters," and did not know the total amount 
which passed the opening. 

Of the 51 who supplied information, they represented 
an average over the whole of the metropolitan area and some 
extended to Ealing, Wimbledon and Enfield, etc. 

I give herewith the tabulated results for the quarter 
ending, Christmas, 1908. 


Houses or consumers sai ps .. Ol 
No. of rooms, not counting bathroom and 
Scullery 190 
No. of Gas Jets T fs .. 225 
„ » Eleetiie lamps 6 M 431 
„ » Gas Cookers .. Ар Ex sp “ae 
„ » Oil lamps - AN 8 rooms 
Total amount paid for quarter «nding е ad : 
£ s.d. 
Gas Lighting and Cooking 38 9 10 
Electric Light. T 3 4 5 
Oil 8 T 10 4 4 


One consumer used oil for lighting and gas for cooking, 
and his bill per quarter for gas amounts to ds. 11d., which 
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sum is so far as I can ascertain, a fair one, but rather under 
the average. 

Taking as a basis that 6s. per quarter is a fair rate for 
gas cookers, the foregoing works out as follows :— 


s. d. 
Gas light per quarter .. ..2 8 per burner 
Electric lighting ..2 1 „ lamp 
Oil for 8 rooms.. . 0 „ room 


In order to ascertain if 6s. was a fair average for a gas 
stove, I sparated the 28 gas stove consumers from the 
others and still deducting the 6s. from each, the lighting 
average works out at 3s. ld., so that a mean average 
would be somewhere between 2s. 8d. and 3s. ld. (sav 
2s. 10d.) per quarter per burner for gas lighting. a sum 
which far exceeded my anticipation, while with electric 
light the average as before given, is only 2s. 1d. per lamp 
per quarter. 

Those who are keenly interested. in Tariffs may find 
these results useful, which is mv apology for taking up so 
much of vour space. | 

Yours faithfully, 
W. В. RAWLINGS. 
82, Gloucester-road, 
Nouth Kensington, S.W. 


ELECTRICITY IN IRONWORKS. 

At the 20th ordinary general meeting of Dorman, Long & 
Co., Ltd., held at Britannia Works. Middlesbrough, Mr. A. 
J. Dorman, the chairman, said that with regard to the 
electrical mill, “as some slight initial difficulties were met 
with, and as orders were scarce, we decided to wait until the 
cogging mill was finished before starting in earnest, and 
consequently this mill did nothing toward adding to the 
profits of vour companv during the year under review. I 
am glad to say that these difficulties have been overcome, 
and the mill is now working well, although to still further 
increase the output we have decided to make a slight 
alteration, which, however, will only entail a stoppage of a 
few davs. We propose further to erect a new 12-in. guide- 
mill, driven on the same principle, alongside the electrical 
mill to roll small sections and round bars direct from the 
ingot, which will effect considerable saving in the cost of 
manufacture. Having regard to the large demand for bars, 
owing to the increasing use of ferro-concrete, your directors 
are confident that this extension will prove of great value 
to your company. As some difficulty was experienced in 
securing sufficient orders to keep the mills running full, it 
was found inadvisable to start the new furnace plant at 
Britannia until September, but this, together with the two 
new sheet-mills, is now working to our entire satisfaction. 
From the above remarks vou will see that we have not yet 
obtained anv benefit from the capital expenditure of the 
last two years, but as all the new plant, with the exception 
of the guide-mill, is now in operation, we are confident that 
further economies will be eifected in cost, and output will 
be further increased, and that these extensions will prove 
equally successful as those of 1902 to 1905.” 


MANCHESTER EXHIBITION BUILDINGS. 

We are informed that the erection in Manchester of Exhi- 
bition Buildings will be commenced next month. An excep- 
tionally well-placed site has been secured in Old Hall.lane, 
and a handsome building with a floor surface of 100.000 sq. ft. 
for which the plans have already been passed by the Corporation, 
will be erected. The Proprietors of this building have already 
been able to secure contracts for four important undertakings 
and the scheme has so far commended itself to those business 
men who have been approached in the matter that it has been 
unnecessary to ask the public for a sinyle penny of the capital 
involved. The scheme of erecting such a building had its genesis 
in the extraordinarily successful Electrical Exhibition that was 
held in October last year in a temporary hall on Platt Fields, 
Rusholme, and the architects of the present building have based 
their plans largely upon the requirements shown to be necessary, 
which were in many instances lacking in that temporary building. 

The following particulars of the contracts already entered 
into will be of interest to our readers :— The Manchester Industrial 
Exhibition (May 12 to June 25, 1910) ; The Great Textile Exhi- 
bition (October 8 to 29, 1910); a General Engineering and 
Allied Trades’ Exhibition (May and June 1911). All of these 
seem to lend themselves to the exhibition of various forms 
of electrical appliances. It may be mentioned that Mr. Walter 
Davenport is the Manager and the address of the Company is 
Ridler-place, Holland-street, Blackfriars, London, S.E. 
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MARINE PROPULSION BY ELECTRIC MOTORS.* 
By H. A. MAVOR, M.Inst.C.E. 

At first sight it would appear that on a ship the direct 
connection between the power-generator and the propeller 
renders unnecessary the use of any intermediate trans- 
mission"device, and so long as reciprocating steam-engines 
were the best attainable power-generators it was possihle 
to correlate the speeds of generator and propeller so as 
to gain the best efficiency of each. The steam-turbine 
and the non-reversible internal-combustion engine intro- 
duce a new set of conditions. Cn land the turbine holds 
the field for the largest powers, and because its speed of 
revolution is unsuited to anv ordinary mechanical dircet 
application of power for industrial purposes, its evolution 
has been directly associated with elcctrical transmission. 
These turbines are many of them of the same order of 
magnitude as the turbines used on shipboard, and there- 
fore a comparison of economy in the two conditicns 1s 
inevitable. | 

Before the introduction of electric transmission the 
marine engineer had the more complete scientific data, 
and consequently the marine engine held the blue ribbon 
of economy which now belongs to the turbo-electric 
generator. Among the reasons for the higher efficiency 
of the land turbines are:-- That the engineer on land 
is freer than is the inarine engineer to adopt a suitable 
speed of revolution; that the land turbine runs at ap- 
proximately constant speed for all loads, and can there- 
fore be. run on the governor, rendering easier the appli- 
cation of superheat and augmented vacuum ; that on land 
it is possible to suhdivide the power-units to meet the 
conditions of varying load, and thus maintain at the 
smaller loads an efficiency not materially different from 
the elficiency at the full load of the system; that the 
sea change of power is directly associated with change 
of speed, and the whole of the power-units must always 
be in motion while the ship is in motion. The same engine 
has to run the ship at 10 knots and at 20 knots, although 
the power varies very widely between those limits. Also the 
high economy on land of power-production associated 
with electric transmission is largely due to the possibility 
of exact measurement of power under all conditions of 
load-giving a complete knowledge of the eifect of all 
changes in the apparatus of in the methods of working it. 

The proposition here made is to provide an electric 
equipment intermediate between the prime mover and the 
propeller, extending the limits of practical economy in 
each bv modifving the restrictions which the prime mover 
and propeller impose upon one another, and providing 
that the prime mover may operate at or near the constant 
speed required for the attainment of maximum efficiency 
and full power, and that the power expended in driving 
machinery not required for work is reduced to a minimum 
or entirely eliminated. At full power all the elements 
of the generating-plant are in full operation and the whole 
power-resourc эз can be concentrated on driving the ship. 
When full power is not required the generating-plant 
may be shut down in sections. | 

To .accomplish these ends special motors have becn 
designed which give the necessary changes of speed and 
direction and permit of the advantageous combination 
or elimination of the power-generators. These motors 
involve no new electrical principle, but simply mechanical 
adaptation of well-known electric designs. Alternating 
current alone is available for the purpose in question, 
and normal motors have therefore a fixed speed of rotaticn 
which is a simple multiple of the generator-specd. Two 
methods of speed change are proposed each associated 
with a new form of motor. The principle of operation 
of the Spinner " motor is that an ordinary normal motor 
driving the propeller at a fixed speed, with the shaft and 
propeller directly connected, is so arranged as to be rotat- 
able as a whole about the propeller-shaft axis. This 
rotation is accomplished by a second motor concentric- 
ally arranged outside the first, so that the main motor 
system may be rotated in either direction— again at a 
fixed speed which is a simple multiple of the generator- 
speed— and the speed of rotation of the propeller-shaft 
and of the propeller in the water is the algebraic sum of 
the rotation of the main motor and of the rotation imposed 
upon it by the auxiliary motor. 


*ALstract of paper read be. rethe Institution of Civil Engineers, Dec 7. 


As both motors are reversible it will be seen that in each 
direction there are three speeds :—- 

l. The speed of the main motor svstem: the middle 
speed. 

2. The speed of the main motor system minus the 
speed of the auxiliary motor system : thelow speed. 

3. The speed of the main motor system plus the speed 
of the auxiliary motor system: the full speed. 

The combination may be designed for any three-speed 

ratios, such as 1, 2, 3; 2, 3, 4, etc. Any intermediate 
speeds required are attainable by adjustment of the turbine 
or engine-governor, which can be operated economically 
through a range down to about 7594 of full speed. The 
same method is applicable to non-reversible internal- 
combustion engines. 
. The " Multiple" motor is an ordinary squirrel-cage 
induction-motor in all respects, except that its stator 
is wound with two or more independent electric circuits 
each associated with a separate source of supply of energy. 
For example, the motor may be fed from two sources 
of supply at 25 to 50 periods respectively, the motor- 
windings being for 46 and 92 poles. At full power and speed 
both windings cre in operation under their most edvan- 
tageous conditions; each of these windings results in a 
synchronous speed of 66 revolutions per minute. When 
the 25-period current is supplied to the 92-pole winding 
the speed is 33 revolutions per minute. Either of these 
motors permits of one or more generators being used 
together in the same mechanical system without electiical 
connections or synchronizing devices. 

The author discusses the application of electiic pro- 
pulsion to certain definite types of ship, and also gives 
diagrams illustrating the saving in space ohtained. The 
examples worked out are as follows :—- 

(i) In а cargo-vessel of 840 shaft-horse-power tlie 
normal reciprocating engine equipment with a 
single screw would weigh 570 tons for engines, 
boiler and fuel. The electiical cquipinent, con- 
sisting of three oil-engines, three motors and thrce 
propellers wonld weigh only 270 tcns, including 
fuel. Further, with coal at 20s. per ton and oil 
at 40s. per ton the saving in fuel-cost on a total 
of £17 would be £5 6s. per dav at full power. 

(ii) In a similar cargo-vessel gas-engines might be uscd. 
Taking an equipment of 770 shaft-horse-power. 
and using three gas-engines and one multiple 
motor, the respective weights of the п тта! and 
proposed equipments would be 446 tons and 
229 tons. The consumption of fuel shows an 
equally favourable comparison. 

(iii) А third cargo-vessel, but of 1,030 shaft-horsc- 
power, is worked out for the purpose of illustrating 
the application of steam-turbines to the multiple 
motor. One plant drives the ship under normal 
conditions : extra power is supplied by a small 
turbo-generator, and is used to keep up the ship's 
speed in heavy or contrary weather. 

(iv) On a passenger-vessel of, say, 16,200 shaft-horse- 
power, the electrical equipment permits of a 
sub-division of the plant, so that at ship-specds 
lower than the maximum only part may be тип, 
and that at full power. This advantage is gaincd 
without loss in full-power economy, and without 
additional complication. 


DESIGN OF GENERATING STATIONS. 


At the Students’ meeting held at the Institution of 
Civil Engineers, London, Col. R. E. B. Crompton, C.B., 
M. Inst. C. E., in the chair, Mr. George Ingram, Stud. Inst. C. E. 
read a paper on The Design of Generating Stations." 
The author, having discussed at length the conditions 
influeneing the choice of plant, went on to deseribe a 
suggested arrangement of plant for a shipyard, and for 
a large high-tension alternating-current station suitable 
for a bulk supply scheme. The author concluded by 
showing a number of lantern slides of various generating 
stations. An interesting discussion followcd in which the 
following took part :— Messrs. C. J. Guttmann, E. Timothy, 
E. H. Spence, W. G. Fairweather, G. Lees, N. Smith, 
W. Н. Pirrie, T. H. Williams, Е. F. Arroya y Caso, Н. G. 
Butchart and W. D. Pile. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Ball Bearing Polishing Lathes. 


Among the latest developments in machine tool manu- | nearer 50%. The accompanying illustrations show section 
facture is the production by Mr. Charles Taylor, of Bir- | through the bearing, and a complete machine. | 
mingham, of a new line of polishing lathes with ball bear- The following are a few of the advantages of the ball- 
ings. These lathes are being made in three sizes, 9 in., | bearing type of polishing lathes: Reduction in power 
12 in. and 15 in. centre, and are likely to satisfy a long- | required in starting, 9095; reduction in power required in 
felt want. There is no doubt that the loss of power in the | running full speed, 3095; bearings are absolutely dust- 
majority of polishing shops is very great, and in many | proof; lubricate with thick grease once a week only; no 
cases it goes on quite unsuspected where there is plenty of | thin oil to drip or splash about; belts last three or four 
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constructed ball bearing lathes such as those under notice, do same work; no hot bearing and consequent loss of 
a very large proportion of this loss of power is obviated. | power; no wear in bearings and no adjustment to make ; 
It need hardly be said that the ball bearings must be per- no lift or vibration in spindle due to wear. Moreover, all 
fectly made and, when mounted, absolutely dust-proof. | spindles are interchangeable, as also are all ball races ; 
The saving in power and belts is obvious, and after actual | while any fitter can replace bearing or spindles with the 
practical tests extending over lengthened periods with the | certainty that they will run smoothly and with complete 
same class of work, first done on the ordinary type of satisfaction. 
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reserve power. By the use of really well designed and well times as long; large saving in cost of belts, narrower belts 
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polishing lathe, and then on the ball bearing lathe, the ACCUMULATORS FOR CENTRAL STATIONS. 

saving in favour of the latter may safely be set down for For many years electrical engineers looked upon a 
all round work at not less than 3095. In the above tests storage battery as something to be avoided ; it was con- 
the ordinary type offpolisher was a new one in first-class | sidered uneconomical and unreliable owing to its alleged 
condition, and had the test been long enough for these | unaccountable defects. The perfecting of the processes of 
bearings to have become worn and in the condition they | formation, improvements in the mechanical construction 
are usually run in, the saving would no doubt have been | of the plates, and the financial advantages which have 
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resulted from the use of storage batteries, in all parts of 
the country, have caused this prejudice to be a thing of 
the past. Engineers have always appreciated that the 
storage battery had one great advantage over generating 
plant, viz., that it never failed suddenly under load, but 
until the last few years they have been under the impres- 


sion that this immunity was secured only by an addition | 


to their working costs, a fact which has now been dis- 
proved. 

Thé D. P. Battery Co., Ltd., as one of the foremost 
firms in the industry, they have materially assisted to 
these ends with successful results. During the past twelve 
months they have installed, or have now on order, bat- 
teries for 20 central stations, including a large battery of 
over 2,500 ampere hours’ capacity, at 550 volts, for the 
Corporation of Dudley, as well as others for the East 
Indian Railway, at Howrah, of 862 kw-h. capacity, for the 
Colonial Government at the Bahamas; the Liverpool and 
District Co.; Manchester Corporation; and nine installa- 
tions for Australia, 


FERRANTI ae 
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ASSURANCE COMPANY, LIMITED. 
ESTABLISHED 1782. 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


Total Funds exceed =- £7,300,000 
Claims Paid excecd - £45,000,000 
Chairman: RT. HON. LORD GEORGE HAMILTON, G. C. S. i. 


The Company transacts all the principal classes of Insurance business on 
advantageous terms, includ:ng 


FIRE - LIFE - ACCIDENT 


Loss of Profits following tire, Workmen's Compensat' on, Fidelity, Guarantee, 
Burglary, also undertakes the duties of Executor and Trustee. 


ELECTRIC LIGHTING. 


The Company has always encouraged the development о‘ Klec:r'city, and 
the well-known ‘* Phoenix Fire Office" liules for Electrical Installations are 
in use throughout the world. Copies will be supplied free оп applicatium tu 
the Head Otlice. 


0, Н. RYAN, General Manager. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


‚ Owing to our steadily increasing circulation and the ever 
widening interest taken in these Technical Problems, it 
has been found necessary to revise the old regulations. 

The new Rules have been framed in order to encourage 
fresh talent to enter the field; at the same time it is hoped 
that the progressive lines adopted will meet with the 
cordial approval and support of our old and valued corres- 
pondents. 

It is to be noted that these Rules only apply to Questions 

1213 and onward. The first replies under the new conditions 
will appear in our issue of January 7, 1910. 


— a 


RULES. 
Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 
QuEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 

be sent in at any tirre. 
WEEKLY PRIZES FOR SOLUTIONS.—For the best solution o 
nx question we offer a cash prize of seven shillings and sixpence 
or the second best solution (if published) we offer a prize 

of five shillinga. 
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For the third best solution (if published) we offer a prize of 
two shillings and sixpence. 

QUARTERLY PrizEs.—No com 
than three third prizes, two second prizes, or one first prize during 
any one quarter. But, in adjudicating upon the merits of the 
various solutions, marks will be allotted to the four best solu- 
tions to each question, and at the end of each quarter extra 
prizes will be awarded to those competitors receiving the highest 
aggregate number of marks. 

hese prizes will be awarded in kind, the winners being at 
liberty to choose any book advertised or reviewed in our columns, 
or any instrument or appliance manufactured by any advertiser 
in our pages. These quarterly prizes will be of the value of 
one guinea, half-a-guinea and five shillings. Winners may, if 
they should so desire, order through us books or appliances 
of a higher value than their prizes, by forwarding to us the 
difference in price. 

MSS. AND ЅкЕТСНЕЗ. — All answers to problems must be sent 
in within fourteen days of the question appearing in our columns, 
Replies should be concise and ought not to exceed one thousand 
words in length. 

Quarto paper (10 in. by 8 in.) should be used; anly one side 
being used, a margin 1} in. wide being provided on the left side 
of each sheet. The number only of each question should be 
written legibly at the top left-hand corner of each solution. 
The solution should be signed with initials or pseudonym, and 


titor will be awarded more 


the name and full address of the contributor must be appended. 
Any formula should be set out on a line by itself; al letters 
and symbols in the text should be clearly written, to make them 
conspicuous. 

Loose sketches should bear the number of the question and 
uà и" name and pseudonym, and should be pinned to 
the MS. 

Sketches must be drawn in ink, with good solid lines. Squared 
paper may be used, but as the faint blue lines are not repro- 
duced by the photographic process, all horizontal or vertical 
lines to appear must be inked in with heavy, full dotted ‘or 
chain dotted lines as required. Column width blocks are pre- 
ferred, so it is well to draw sketches 6} in. wide, for reduction 
to one-half. 

Copyright of all solutions awarded prizes b3:0m>3 the property 
of The Electrical Engineer, Ltd. 


QUESTIONS. 

Question No. 1209.—Describe the best arrangement of single- 
phase 2,000 volt 50 e switchgear and transformers for sub- 
stations up to 300 kw., allowing for six 50 kw. transformers 
and one rotary transformer for Róntgen raywork. Show 
clearly by cross sections and plans the best positions for 
transformers and plant and cables, showing clearly how 
the cables are led in an і laid. 


Answer to Question No. 1209 (awarded 10s.).— To deal fully 
with “ E. L’s.” query would require many complex diagrams, 
and would first require considerably more information 
regarding the proposed plant than is given by the querist. 
However, I think the sketches Figs. 1 to 7 will be of some 


assistance. 
elaborate equipment, and&by sacrificing certain features 
which are not absolutely essential, a somewhat cheaper 


The design here dealt with assumes a rather 


installation could be obtained. All the diagrams are 
similarly lettered, the key to the symbols employed being : 
Н =horn type lighting or * surge" arrester. | 
М =сопе type ditto. D n switches. m 
B -busbars. C-choking coils. О oil switches. 
F =oil fuses. Н.Т. and L.T. = high and low tension 
gear respectively. 
А -ammeter. V -voltmeter. W =wattmeter. 
© =synchroscope. TR = transformer. Fp = field switch. 
R =reverse current relay. | T. 
Fig. 7 shows the connections proposed in a diagrammatic 
form. On long H.T. mains, even if these be entirely under- 
ground, it is usual to fit some form of lightning arrestor 
to enable the harmless discharge of pressure surges which 
may be set up by a number of causes. Horn arrestors Н 
fitted in parallel with multi-gap cone arrestors N (or a 
water resistance) form good practice. Н, takes heavy 
discharges and N all minor surges. Thechoker C, composed 
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of a few turns of thick copper strip, suffices to force high 
frequency oscillations vi the discharge path. The isolating 
switches shown enable the isolation of the whole plant or 
of a faulty transformer or feeder. The measuring instru- 
ments need no comment beyond that they should be low 
voltage and low current types actuated by pressure or 
current transformers, as the case may be. The switches 
that will have to be opened on load are of the oil immersed 
tvpe and, it being assumed that all the transformers are 
fed from one pair of H.T. busbars and fed on to one pair 
of L.T. bars, the switches (1) (2) Fig. 7 should be fitted 
with reverse current relays to prevent extended damage 
in the case of a fault on any of the parallelled circuits. 
If the L.T. sides of the transformers be not parallelled, 
the reverse relay on (2) is unnecessary. 

Fig. 1 gives an end sectional view of a H.T. panel. The 
cable is taken right up the back of the board to the horn 
arrester H and to N (see also Fig. 6), or is brought into a 
sealing chamber (Fig. 2) at the bottom of the board and 
led up, as before, through insulators, the wire being bare 
or lightly insulated. The main isolating switches and the 
choking coils are placed at the top of the board, as shown, 
and the H.T. busbars are carried on insulators, are separated 
by an insulating partition. The main oil switch may be 
placed as shown, the oil fuses being on the front of the 
board. The whole of the above gear forms the upper tier 
or story of the switchboard, the ground floor chambers, of 
height to suit convenience and the size of the transformer 
cases, being occupied by the transformers. Presumably 
these transformers being small, will be of the self-cooling 
oil immersed tvpe. Each transformer should be installed 
in a separate fire-proof chamber, which may conveniently 
be provided with a sliding door (interlocked with the main 
switches). Тһе transformer is mounted on wheels, and 
rails are provided in the flooring (see Fig. 6) from the 
switehboard to the repair shop. These rails are normally 
covered by wooden strips. At least one spare transformer 
should be kept ready filled and dry. Replacement of a 
broken down set is then easily cffected, and the suk-station 
need not be out of commission more than 15-20 minutes. 

A separate panel may be allowed for each transformer, 
or two or more may be controlled from one large panel. 
All the H.T. panels may be grouped together, and all the 
low tension boards similarly grouped, or the whole gear 
for one transformer may be collected on one board or two 
adjacent panels. Assuming the former arrangement and 
the connections shown in Fig. 7, the L.T. panels may be 
arranged somewhat as in Fig. 4, the two oil switches being 
for the L.T. busbars and feeders respectively. If no L.T. 
busbar is used, but each transformer is switched straight 
on to its feeders, the first oil switch is unnecessary. Where 
busbars are used the feeder switches should be controlled 
by reverse current relays. The space under the switch- 
board gallery may now be used to accommodate the small 
accumulator battery probably installed and, if room 
permits, the rotary converter. In such a case the acid 
fumes from the battery must be drawn off well by a suitable 
fan and system of enclosure of the battery. Fig. 5 represents 
the converter panel; the arrangement of this will depend 
entirely on the method of working employed. The con- 
verter may be started from the D.C. side by the battery 
already mentioned. or by the use of a small auxiliary 
transformer, the two-way switch 5 being then employed. 
The field switch and main D.C. switch, also the L.T. A.C. 
busbars and the D.C. busbars mav be as shown. The 
dotted space marked Y, Fig. 5, may be devoted to the 
A.C. and D.C. circuit fuses, and the space marked X to 
such D.C. distributing switches, measuring instruments 
and accumulator control gear as may be necessitated by 
the exact conditions to be met. 

With regard to the laving of the cables, this is a matter 
purely dependent on the sub-station concerned and on the 
- arrangement of the switchboards round its walls. The type 
of sealing off chamber shown in Fig. 2 is almost universal 
for underground cables. The cable troughs in the station 
should be of concrete, wood covered, easily accessible and, 
of course, perfectly dry. In cases where vault-sub-stations 
are used, especially in tropical countries where severe 
storms are prevalent, it may be necessary to make the whole 
equipment of the mining ironclad-watertight construction 
as a safeguard against flood. S. M. P.“ 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUS TRT.“ 
By L. J. LEPINE and A. R. STELLING, Dipl. Ing., Students. 


The financial development of the German electrical 
industry presents many features of interest and importance. 
To appreciate the present position of the industry, the 
successive stages of this development should he considered 
separately in conjunction with their. bearing upon the 
present situation. Prior to 159 the industry in Germany 
was divided up among a great many films, none of which 
were as large or as powerful as the present-day leading 
electrical manufacturers. Even at this early date German 
financiers seem to have realised the advantages which would 
accrue from association of interests, and they commenced 
a policy of amalgamation. With each of the more financiallv 
powerful firms was associated a trading or investment 
company; the majority of the shares in the latter were 
held by the manufacturing company. With the capital 
at their disposal the investment companies were enabled 
to finance supply undertakings, the electrification of 
tramways, etc., and so obtain markets for the parent 
manufacturing firm. The remainder of the shares in the 
investment company were, as a rule, held by syndicates of 
financiers or by banks. Banks in Germany are of a different 
constitution to English banks. In the first place, their 
capital is usually much larger than is customary in England, 


and a large portion of this capital is always at the disposal 


of the directors for investment in industrial concerns. 
There are other so-called banks which are purely trading 
syndicates, and whose capital, or rather financial power 
derived from their capital, is solely used for the purpose of 
financing industrial undertakings. 

As regards the electrical industry, the principal sphere 
of action of both wholly industrial banks and deposit banks 
having an industrial development departinent was in con- 
nection with supply companies and electric tramways or 
railways. When such a company was floated, the bank 
or investment syndicate took up or underwrote a certain 
number of shares. The necessary capital was obtained by 
the issue of bonds on the share capital of the bank and on 
the shares already held in other companies. The manufac- 
turing company also took up a number of shares, shares 
already held being mortgaged for a purpose of obtaining 
the ready money. Where advances were made to com- 
panies for extensions, these were redeemed later by moit- 
gages on the new plant or by a new issue of capital. 

This svstem, as will be observed, readily lends itself to 
reckless speculation. During 1899 and 1900 a boom in 
electrical engineering led to much speculative promotion 
of electrical schemes and exaggerated extensions of existing 
ones: the result was an inevitable reaction. Depositors 
became alarmed at the investments made by their banks, 
and two banks, the Dresden and Leipzig Credit Banks, 
had to go into liquidation. It should be noted that both 
these institutions were deposit banks. The feeling of 
insecurity which succeeded caused a set back in all branches 
of electrical engineering, and we may describe the period 
from 1901 to the end of 1903 as one of reconstruction and 
amalgamation. In the first place, several firms had to 
undergo entire reconstruction, but the investment com- 
panies and private financial syndicates enabled other firms 
to successfully weather the depression. Many of the 
smaller firms which suffered were absorbed bv the larger 
and more influential ones, and there emerged from this 
period the three great German combinations of Allgemeine 
Elektrizitats Gesellschaft, the Siemens-Schyckert group, 
and Felten-Guilleaume-Lahmeyer. The amalgamated firms 
proceeded to strengthen their position and prevent injurious 
competition by completing certain working agreements. At 
the same time they left certain branches open to competi- 
tion among themselves, especially those in which they 
found rivals in the smaller firms, whose interests were 
purely local. | 

During the years that followed, the trade in Germany 
as a whole slowly recovered. The direct result of the 
amalgamation and working agreements was that these 
powerful combinations and their associated syndicates were 
able to control the market, cause a steadying of prices. 


* Abstract of paper read before Institution of Electrical Engineers, 
Manchester Section, Dec. 14. 
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and an ultimate recovery of confidence. The heavy elec- 
trical machinery trade in Germany is now almost entirely 
in the hands of four large companies—the three already 
mentioned and the Bergmann Co.—the latter to a certain 
extent are a party to these working agreements. The 
capital of these firms stands at the figures in Table I. 


TABLE I. 
£ 

4,200,000 share. 

1,930,000 bond. 

4,500,000 share. 

990,500 bond. 

2,750,000 share. 

1,250,000 bond. 

1,050,000 share. 

| 500,000 bond. 
The best proof of their success is to be found in the 
dividends paid by these firms during the last few years. 
We give the dividends for the last two years in Table II. : 


A.E.G. 
Siemens-Schuckert 
F. & G.-Lahmever 


Bergmann 


TABLE II. 
1908. 1907. 
A. E. G. as үз А1200 12% 
Niemens-Schuckert .. zg- 4095 10% 
F. & G.-Lahmeyer .. 8% 10% 
Bergmann 2 18% 1820 


Опе great advantage of their large capital is their ability 
to meet sudden demands caused by the advancement of 
engineering science, such as the erection of special plant 
for the construction of turbo-generators. As another 
example may be cited the participation of German firms 
in the Victoria Falls power scheme. Not only have they 
contributed a large portion of the necessary capital, but 
they are also erecting special shops for the construction 
of the generating plant, t.e., 20,000 kw. sets. Turning to 
the investment companies, many of these became entirely 
merged in manufacturing concerns, and were thus enabled 
to substantielly reduce their capital; others improved 
their financial position by disposing of their shares in un- 
remunerative concerns and in the opening up of new fields. 

A glance at the latest report of one of these investment 
companies shows that no supply company in which they 
are interested pays less than 69, dividend ; the investment 
company themselves pay 10% dividend on a share capital 
of £1,600,000. In the improvement of the trade, the 
material assistance afforded by financial syndicates has 
been of such value that during 1908 a further step in 
electrical finance was taken. This was the establishing of 
two electro-trustee banks (Elektrotreuhandbanken) under 
the control of the large German electrical companies. 

The present situation is one which in spite of the general 
trade depression must be described as satisfactory ; elec- 
trical undertakings are readily able to find working capital 
independent of the state of the money market and of the 
manufacturing industry in general. Looking ahead, 
developments of a less pleasing nature appear to threaten. 
The various financial institutions, by providing the manu- 
facturers with working capital and credit, enable them to 
compete successfully in all markets and render each firm 
independent of the others where capital is required ; but 
should the activity of the banks be reduced from any 
cause, or should foreign and local competition become so 
keen as to cause repeated price-cutting, then the great 
disadvantages of over-capitalisation will make themselves 
. felt, and the large firms will be driven to the formation 
of a huge trust, with their associated banks as a nucleus, 
their existing intimate relationship rendering the accom- 
plishment of this all the more easy. 


INTERNAL ORGANISATION. 


In the offices of the firms in question a bureaucratic 
‘rule obtains. The keynote of the whole system is that 
each man's work is specialised. Each branch of manufac- 
ture is an organisation in itself, having its own drawing 
office, designing, costing, and clerical staíi. Alternating- 
current induction inotors, alternating-current generators 
and synchronous motors, direct-current small and large 
machines, and turbo-generators are treated in separate 
departments, as are also alternating-current and direct- 
current instruments, wattmeters and switchgear. There 
are separate drawing offices for estimating purposes for 
transmission schemes, lighting schemes and central station 
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designs. А publicity department run by University 
graduates in literature is responsible for the catalogue and 
journalistic work. This department is officially termed 
the literary or propaganda department. 

Besides this department and the estimating offices for 
the home trade, each firm has a foreign department which 
deals exclusively with inquiries from abroad, and which 
is in correspondence with the branch offices (outside 
Germany) and the subsidiary companies. The value of 
this department cannot be too highly estimated. All these 
various departments are subject to the “ Verwaltung" or 
central authority, which also deals directly with the 
employees. 

The average technical employee is more highly theoreti- 
cally trained than in England. All members of the technical 
staff go through one of the drawing offices; in fact, it is 
in these departments where all German engineers start on 
a level footing, the chances of promotion depending chiefly 
on the quality of their training. Technical employees are 
usually bound under a contract which is all in favour of 
the employer. In this contract the employee agrees to 
publish no technical matter without the consent of his 
firm, to give no private tuition on technical subjects, nor 
to divulge any methods of the firm by whom hc is employed. 
Further, all designs which may be patented are the property 
of his employer. The draughtsman is usually forbidden 
to enter the shops. Salaries are kept low; after leaving 
college the engineer commencing work at about 24 years 
of age receives £6 бв. а month. This increases with machine- 
like regularity until it reaches the maximum wage for the 
department. Holidays of more than three days either 
from head office or from a branch office must be grantcd 
by the central authority. i 


T. XTERNAL ORGANISATION. 


Each firm's trade in Germany is attended to by the head 
office and branch offices, while to subsidiary companies 
with their own branch offices is entrustcd the control of 
their trade with other countries. In dealing with their 
home trade, the German method of working up con- 
nections is thorough. Besides obtaining business hy the 
ordinary methods which are employed in England, they 
spend considerable sums of money in educating the masser. 
For instance, the following procedure is employed in dis- 
tricts where electricity 1s an unknown quality : Invitations 
are sent out to the principal householders to attend a 
lantern-slide lecture on the benefits to be derived frcm 
the application of electricity in the home or factory, and 
the interest of the population is thus aroused. -The engineer 
then approaches the local mayor and other oficials and 
persuades them to apply (either alone or in conjunction 


‘with other villages, as the case may be) for the necessary 


grant and powers to finance and erect the plant required. 
In this way many overland central stations have been 
erected in which the manufacturers have a pecuniary 
interest. Not only do they then supply the power plant, 
but also the whole of the fittings required by the con- 
sumers, and this on a very profitable basis. 

With regard to European trade, this is developed chiefly 
by means of subsidiary companies having share: capitals 
varying from £100,000 to £600,000, according to the 
country. These companies are all provided with bre nch 
offices, which are controlled by the subsidiary company 
financially, hut which deal directly with the factory in 
technical matters. Again, complete stafis are maintaincd 
in the countries outside Europe where many competitive 
English firms are content to cmploy agents; often enough 
the latter have but the faintest ideas on the subject of 
electricity and its application. It will be seen from this 
and the foregoing paragraph that German firms are always 
in a position to treat inquiries from all countries with the 
utmost consideration, and to furnish very complete tenders 
which are sure to meet customers' requirements. They 
make a point of accurately ascertaining these requirements, 
to put it figuratively, if a screw is required they are not 
content with being told the size, they want to see the place 
into which it is to fit." As the English firms rarely trouble 
to send experts to investigate proposed schemes, but are 
content to let branch managers or agents muddle through 
as best they can, it is not to be wondered at that German 
firms obtain so many profitable orders in open competition 
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The following figures, taken from Board of Trade retuins, 
will perhaps Бе of interest; they are given for the last 
few months :--- 


TABLE III. 


Electrical Imports Electrical Exports 
to Great Britain jto Germany from 
from Germany. | Great Britain. 


£ | £ 
May 72,843 3,933 
June 89,779 4,494 
July 92,708 2,137 
August 73,321 881 
September 82,313 1,841 


These figures show a pretty good average of the trade 
done between England and Germany, as is evident from 


Table IV. 
TABLE IV. 
Electrical Exports of Germany and Great Britain. 


From Germany. From Great Britain. 


— — —— — — — ——— — | es —— —À — — — — — — — MÀ 


To Great | To other | To other 
rol a Britain. Countries. To Germany Countries. 
FF ROCA MEN ры шз Аеш лыс © ыызы . ыы эы ыш. 

£ £ £ £ 
1907 553,882 | 7,673,118 | 45,532 3,419,583 
1908 712,251 | 8,394,750 | 46,873 | 3,240,249 


| 


Р The sums included in the figures under Exports to 
Great Britain " for electrical machinery are, for 1907, 
£227,991, and 1908, £250,402, these being the largest 
figures in any one section. Lamps also account for large 
amounts, viz., £129,241 and £240,989 respectively, these 
large figures being accounted for by the advent and popu- 
larity of the tantalum lamps. 
WORKS AND THEIR SYSTEMS. 

One is struck when passing through the works of all the 
four large firms already mentioned bv the order and 
cleanliness which there obtains, though the ventilation 
leaves much to be desired. The machinery is most advan- 
tageously distributed with regard to light, transport, and 
the rotation of machining operations. For instance, in 
the new shop for building 20,000 kw. sets, the scheme is 
to move stator and rotor along ground and first floor 
respectively, entering the shop at one end in the rough, 
and leaving at the other end after testing. The large 
machine-erecting shops are also made to serve for adver- 
tising purposes in a very effective way. On each large 
stator or magnet yoke is stencilled its destination and 
output, so that the visitor or prospective customer is duly 
impressed in favour of the particular firm as he walks 
through their shops and finds that his friends or com- 
petitors have already placed their orders. Where narrow 
and long buildings of four and five storevs are in use, 
lighting shafts are arranged every 30 ft. or so. The very 
stringent factory inspection and regulations are responsible 
for the excellent protective devices on machine tools, these 
guards being more thorouzh and efficient than those in 
the average English works. Group driving of machines 
seems to be preferred by most firms, but one of the largest 
has nothing but independent motor drives. Each depart- 
ment has its own stores, and the departments are so 
arranged that a minimum amount of transport 18 necessary 
to pass each unit from one stage of manufacture to the 
next. 

The capital at their disposal has enabled these firms to 
lay down large numbers of special machines, therebv re- 
ducing’ the time taken in machining and the wages of the 
machinists. German designers work with a view of adapting 
their designs to suit their machine tools. Automatic 
machinery is largely used, as are also turret lathes, but 
jig-work does not receive the same attention given to it 
by up-to-date English firms. Large machining plates for 
portable tools are in evidence. The majority of the machine 
tools are of American manufacture. Among the smaller 
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special tools in use we may mention small circular elec- 
trically driven files used for slot-broaching and generally 
taking off odd corners, and electric soldering irons, especially 
one for sweating commutator connections. Practically all 
firms buy their iron and steel castings from outside, 
but have their own brass and aluminium foupdrics. 
The most striking feature in the works system 18 
the working day. This consists of 18 hours worked in 
two shifts of 9 hours each, with }-hour intervals in the 
middle of each shift and half an hour between the two. 
Thus the shifts are from 7 a.m. to 415 p.m., and from 
4.45 p.m. to 2 a.m. This system has many great advantages ; 
quick delivery is possible without the necessitv of high 
wages and establishment charges due to overtime апл 
“ night-shifts,” because the rates of pay in the two shifts 
vary but slightly. Overtime is an unknown quantity, the 
output per machine tool is doubled, capital charges are 
consequently reduced, arid a larger number of men can be 
kept in constant employment. We regard this 18-hour dav 
as one of the most important factors of Germany's ccm- 
petitive powers. 

The system presents very few technical difficulties in 
management, the connection between the shifts can be 
maintained by means of detailed reports and co-operation 
between the foremen and charge hands of the respective 
shifts. The Trades’ Unions have acquiesced in this svstcm 
of double shift, and, moreover, are not likely ever to 
attack it. It is a system worthy of consideration by English 
firms, but the opposition of Trades’ Unions would probably 
stand in the way of its adoption. The labour problem in 
Germany does not present the difficulties that it does in 


this country, two factors being mainly responsible for this. 


The first is the political nature of most of the Trades’ 
Unions, these unions not having arisen as a result of evil 
conditions in the trades as was the case in England. When 
German industries were established, the examples they had 
from the previous 30 years in England enabled the Govern- 
ment to commence a series of legislative measures for the 
protection of the workman; in this way he was assured 
the many benefits for which his English brother had had 
to go through troublous times. To-day the German Unions 
have achieved much in the way of arrangements for 
arbitration, but, unfortunately, their tendencies are too 
political to obtain for them the strength of union which as 
non-political organisations they would possess. Another 
variety of Union is that supported by the employers, but 
this із more of the nature of a benevolent society. 

The other factor is the thoughtful legislation on the part 
of the German Government; the labour question has been 
tackled in a most scientific way, and measures of great 
value to the workmen have been made law as a result of 
thoughtful consideration of the problem arising, without 
the misery of strikes on the part of the workmen. Strikes 
there are still, but statistics prove their decrease year bv 
year. The Government cannot control all phases of the 
quest on, especially the question of minimum wages, but 
the laws regarding factory inspection, protective devices 
on machinery, and the hours and conditions of labour are 
excellently drawn up. Besides these, the laws relating to 
strikes and arbitration ensure fair treatment to the work- 
men. The system of labour exchanges has been so widely 
dealt with in the daily papers that we will not discuss it 
here. For the reasons detailed above, we do not think 
Germany will ever have to face such a labour problem as 
English manufacturers have experienced. 

Another important feature in the cheap production 
is the low rate of wages paid. We have already mentioned 
the large amount of unskilled labour emploved, but even 
the skilled labourer is paid at an extremely low rate. 
Thus we find that the average wage for mechanics is 32s., 
and winders on high-tension stators eain all in all 36s. 
a week as a maximum. Male winders of small induction 
motor stators and rotors eain anything up to 308. a week. 
Female labour is employed very largely, all the taping of 
induction motor stators being done by females as well as 
actual winding of small rotors and direct-current armatures. 
Small coil forming and magnet windings are, of course, 
done by girls. We observed girls working turret lathes, 
tending automatic machines, testing arc lamps and instru- . 
ments, and doing many other kinds of work usually done 
by men in England. We are bound to state that females 
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can earn higher wages than those employed in English 
works, and they possess especial privileges under a very 
thoughtful legislation. Piece-work is the rule, with the 
“ Kollonhen-system " in erecting. This system,” under 
which one man is given finished units, a number 
of assistants and a fixed sum for the erection, out 
of which all wages are to be paid, isin vogue in England 
in the machine-tool trade. As regards individual workman- 
ship, the German elcctrical engineering firms do not com- 
pare favourably with the English ; deep scratch and high 
polish,” careless and untidy taping and stringing of coils 
and a lack of finish are too often noticeable in work of 
many first-class firms. 


— 


GENERAL FEATURES AND DESIGN OF MACHINERY. 


Almost all German firms insist upon the acceptance of 
their own specifications, and will rarely, if ever, depart 
from these. Under this system makers stand or fall by 
their own designs and productions; they do not suffer 
the annoyance of petty alterations, and the experience of 
their experts in each branch enables them to supply an 
adequate article without having to submit to outside 
individual ideas. However strict a specification may be, 
bad workmanship will destroy its object. Аз regards 
dynamo electric machinery, an 80° F. rise after 
a six hours’ run on full load seems to be the 
standard figure. Motors are rated to stand’ 
250% overload for one hour, and 409, for three 
minutes, these overloads varying according to 
the size of the machines, and not being so 
high as those offered by some of the English 
makers. | 

Direct- current Machines.—' The designers dif- 
ferentiate between slow, high, and extra high- 
speed machines, the latter being classed as 
turbo- machinery,“ and are treated in a 
separate department. We shall also discuss 


Е 
this class under a separate heading. The line of © 
demarcation between slow and high speeds is о 1 


Z0 m./sec. peripheral speed. Slow-speed ma- 
chines are designed with a moderate ratio of iron 
to copper, and are often fitted with laminated 
poles. , High speed have a larger ratio of iron 
to copper, and are often fitted with solid poles, 
either cast in or cut from a steel billet. Crane 
motors are designed on distinctive lines, and 
form a separate range. For smaller size of 
motors up to 40 and 50 B.H.P., cast-iron yokes 
seem popular. Manufacturers specify high mag- 
netic qualities for this cast iron, and the 
founders are endeavouring with moderate suc- 
cess to meet such requirements. On larger 
sizes cast-in poles find very little favour, the 
most popular form being laminated poles in 
a steel yoke. The practice in winding field 
coils differs somewhat from the English. Large 
field coils are wound in three or four lavers 
with ventilating paces between each laver. Bare 
strip for interpole winding has not vet been 
experimented with, though varnished wire . 
has become practically universal for small s'ze inter- 
pole coils. Brass bridges between the main pole-tips are 
used wherever interpoles are fitted. 

Brushgear shows nothing new or interesting except that 
one firm use sheet-iron stampings exclusivelv in their 
brush-holders. It might be mentioned that the makers 
do not rely on one or two types of brushgear, some firms 
possessing from 15 to 20 different patterns. End-plates 
are very crudely designed; they are often too heavy and 
clumsy, though usually they have the advantage of per- 
mitting greater accessibility than do some of the English 
designs. Slot insulation varies considerably, but pressspahn 
‘and micanite on cloth seem to be the most extensively 
used materials. Core plates are still insulated by means of 
thin layers of paper pressed on to the plates. The plates 
are held together in almost every case by bolts which are 
usually insulated where they pass through the laminations. 

The practice of cutting down the mica between com- 
mutator bars is very prevalent. Ball bearings are not 
adopted as standard practice. Taken all round, the English 
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direct-current machine shows more modern principles of 
design, and except for slow-speed haulage motors, with 
which the Germans are very successful, England is in no 
way behind as regards design and workmanship. 

Fig. 1 shows a set of curves plotted for the purpose of 
comparison of English and German direct-current motors 
up to 100 B.H.P. with the horse-power per 1,000 r.p.m. 
plotted against the weights. Ihe motors were all taken 
on a 440-volt rating. It will be seen that the average 
German machines appear to be heavier than the English 
above 30 B.H.P., but under 30 B.H.P. there is not much 
difierence. With regard to machines above 100 B.H.P., 
it was rather difficult to make a comparison owing to the 
fact that German makers favour slow-speed machinery, 
while the tendency in England is towards high speed. This 
variance 1s theresult of thedifferent engine makers stand- 
ards in the respective countries. The German high-speed 
machines are built chiefly for belt driving. Regarding the 
electrical design, German fii ms used to design their machines 
with very large diameters and short length of core. This 
practice led to a large ratio of iron to copper in the arma- 
tures, the ratio of 27 to 1 often being reached. New 
designs have been brought out in which the weights of 
active iron have been reduced, and the ratios of 1:8 to 1 
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and 2 to 1 are now more prevalent. The saturation of the 
teeth is carried high, 21,000 lines per square cm. being a 
good average maximum density. 

Induction. Motors.—-The tendency in the design of this 
class of motor appears to be towards long length of core 
and smaller diameter, possibly on account of their frequent 
use in driving high-speed centrifugal pumps, etc.; com- 
bined with this we find that forced ventilation is becoming 
more popular, most end-plate type motors beng designed 
for driving a current of air through the motor parallel to 
the shaft. German engineers have been the first to recognise 
that vent ducts through the cores parallel to the axis are 
more efficient than radial ducts, and have begun to adopt 
this principle. The motors are very liberally designed with 
regard to iron, and most designers give a larger ratio of 
iron to copper than is English practice. This applies to 
inactive as well as active iron; there are large spaces 
between stator core and stator case, and there seems plenty 
of room for the end windings inside the end plates. Small 
motors without forced ventilation are built without any 
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ventilation holes in the stator case. The stator windings 
of small motors are usually of the threaded through tvpe 
in closed insulating troughs, semi-enclosed slots being 
invariably used. Steel rods are used to fill out the troughs 
when winding. All the taping is female labour, and is very 
often slovenly. It comes as a shock to an English engineer 
to see the primitive formers and methods in winding in 
vogue in German works. Large rotors are often wound 
with closed circuits as distinct from “ squirrel-cage," and 
rotors are designed with one bar per slot connected in 
3, 5, 7, or 11 phases according to size. Slip-rings are almost 
always gunmetal held on insulated rods with copper-gauze 
brushes as a general rule. They are arranged between 
rotor and bearing as standard practice, and are usually 
fitted with a short-circuiting and brush-lifting device. The 
terminals appear to have been very carefully designed, and 
are arranged on the stator core in a hole cored out of the 
stator case; this hole is covered as a standard practice 
with perforated zinc, and the whole presents a very neat 
finish. Altogether we are more favourably impressed by 
German induction motors than bv direct-current inotors, 
though English designs are in no way behind those of 
Germany. In Fig. 2 we give a curve of weights against 
outputs of German and English induction motors. 
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FIG. 2. 

Alternating-current Generators.—Owing to the frequent 
use of long-distance transmission and “ overland " central 
station, there is a larger demand for high-tension alternators 
than in England, and manufacturers have consequently 
gained large experience in the design of this class of machine. 
Here again are noticed the lony cores and small diameters, 
and the axial ventilating ducts. The air-space between 
stator core and case is very large. In the design of rotating 
fields manv variations are noticeable. Cast-steel hubs with 
cast-on pole-pieces are fitted with cast-steel shoes bolted 
on, or with laminated pole-shoes either bolted or dove- 
tailed on to the pole-pieces. Solid pole-pieces are dove- 
tailed into the yoke, and laminated pole-pieces are held 
in the same way. Where laminated shoes are used, thev 
are fitted with phosphor bronze end-shields to support the 
windings. In a certain instance four copper rods were 
placed in holes through the laminated pole-shoes so near 
the surface that when turned up the copper was laid bare. 
These copper rods are short-circuited at their ends by strips 
into which they are riveted. For the field-winding square 
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section insulated copper is generally used, though flat strip 
wound on edge and insulated by layers of paper is often 
used. For high-speed alternators the hub is built up of 
forged slabs 3 in. thick, into which the poles are dove- 
tailed. In some cases the poles and hub are built up of 
slabs, pole-shoes being dovetailed on, and the windings 
held in place by special rings and wedges. In one interesting 
case, that of an eight-pole alternator 8 or 9 ft, diameter, 
and, consequently, worthy of being classed as a turbo- 
alternator, the whole magnet, yoke, poles, and pole-shoes 
are formed of slabs cut from solid forgings to the required 
shape.  Eccentricity of the pole-shoes is obtained as 
follows :— АН 

Grooves 2} in. wide are milled along the pole-faces ; that 
is to say, one groove in each slab. In this groove lamina- 
tions are placed whose outer radius is eccentric to the stator 
bore. The field windings are made as follows :— 

Copper strip is wound on edge on à mandrel so designed 
that the turns are too long in the axis parallel to the shaft. 
The turns are cut forming two U-shaped pieces, and are 
then placed on the pole (which has been packed with in- 
sulation to the exact shape required), alternately with 
sheets of insulation in such a manner that one end of each 
of two adjacent coils overlaps the other without insulation, 
the pressure being sufficient to give good contact. Thus 
a complete circuit is formed. The coils are pressed against 
the pole-tips by means of wedges, and V-shaped pieces 
between the poles take up the component of the centrifugal 
force which would tend to pull the coils apart. The whole 
forms a remarkably solid and simple job. The wire for the 
high-tension windings, and, indeed, for all large machines 
is baked thoroughly before using, and kept in a warm, drv 
store-room until required. Mica on cloth forms the chief 
slot insulation, the layers of conductors in high-tension 
work being wound in separate tubes arranged in the mica 
troagh. The practice as regards impregnating varies con- 
siderably. Wire impregnated before using is rarelv em- 
ployed; in most cases the whole stator is dipped and 
baked, but on large machines with open slots the practice 
is to impregnate and insulate the coils before placing them 
in the stator, and we have seen coils wound in position 
taken out to be insulated and impregnated, and then re- 
placed. Qne firm tapes up the coils with a particularly 
coarse tape which has been previously treated with some 
bituminous compound. The result is a particularly porous 
article, but one which lends itself to very thorough impreg- 
nation and varnishing. ‘ihe taping 1s done by females ; 
it has been found quite practicable to have both men and 
women working together on big machines, the men winding 
and the women taping. On the whole, we are not favourably 
impressed by the insulation of the end connections of the 
stator winding, but the ample space which designers allow 
for their windings forms their factor of safety. Forced 
ventilation of alternators is rapidly being adopted, and the 
axial cooling ducts already described are becoming almost 
universal in their use. The stator plates are invariably 
held by means of bolts arranged outside the magnetic 
circuit. Until recently makers did not make a standard 
line of medium-speed alternators for large outputs, slow- 
speed machines for coupling to slow-specd steam or gas 
engines (slow speeds being general practice among German 
engine makers), and high-specd machines for coupling to 
water and steam turbines being the rule. It is interesting 
to note that the exciters are speciallv designed, and for 
direct-coupled units are fittcd with an abnormally large 
number of poles for their output. Compounding of alter- 
nators is carried out by all firms even on medium-sized 
units. 

Turbo-alternators.---No stator cases are made split on the 
horizontal centre line now, and, further, all large units are 
so arrangcd that the hot air from the stator is not delivered 
into the engine house, but is driven outside the building. 
Stator plates are held together by bolts, and are arranged 
with axial ventilation ducts. The winding of the stator 
coils i done bv hand by most makers, the only formers for 
winding the end connections being the supporting clamps 
themselves. The winding is otherwise the same as on slow- 
specd alternators, except that we did not see female labour 
emploved here. "There are several interesting tvpes of rotor 
construction, each firm has its own design. 


(To be continued). 
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ELECTRICAL PROGRESS AT НОМЕ & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 
NEWCASTLE-ON-TYNE. 


A paper of unusual interest to electrical engineers was 
read on Saturday, the llth inst., before the North of 
England Institute of Mining and Mechanical Engineers at 
Newcastle-on-Tyne, by Mr. James Douglas, on electric 
simultaneous shot firing (rom a switchboard outside the 
mine. This has been advocated as an absolute safeguard 
against loss of life, although the risk of fire and of explosions 
of coal dust through mis-shots, still remains. A description 
of its application at Dawson, New Mexico, obtained from 
Mr. David Crow, the General Superintendent of the Stag 
Canon Fuel Co., was given. Speaking generally, this con- 
sisted of making use of the electric trolley wires in the mine 
for electric shot firing from a special station outside the pit 
by means of suitable tappings and special switching gear, 
The firing is done after all the men are checked out of the 
mine, and as the pitmen work from 7 a.m. to 5.30 p.m., and 
no work 1s done for an hour and a half before the shots are 
fired, it is possible to make sure by personal inspection that 
all the men are really out of the mine. In connection with 
the firing system, a wireman or firer and two fire bosses are 
employed: the former has to see that all the pitmen are 
out of the mine and that the power is off before he connects 
up the firing circuits to the various rooms. He has also to 
make sure that all the firing circuits are disconnected from 
the power lines after the shot has been fired; to see that 
the wiring is kept up in insulation, and that the miners are 
furnished with wire for extensions. Where workings are 
abandoned, he has also to see that the wiring for shot wiring 
is removed. The actual firing is done about 7 p.m., and 
after this he has to enter with a safety lamp and disconnect 
the switches, looking to see if there are any indications of 
fires in the mine. The fire bosses enter the mine at 3 a.m., 
examine the districts, and are out in time to inform the men 
as to the conditions of their working places. They also 
distribute electric caps and examine all the shot holes in 
their districts before they are charged. The explosive is 
fired by means of 6 ft. reliable exploders, clay being employed 
for tamping. At the point where the firing line is tapped on 
to the trolley wires there are two switches, one being in a 
box interlocked and keyed, so constructed that 1t cannot 
be closed and locked when the switch is thrown in, the other 
being open and auxiliary. There is another set of switches 
inside the pit mouth between the outside and the 
inside trolley wires ; another set outside and inside the feed 
wires, and a third between the outside feed wire and the 
wire to the shot firers cabin. The main switch by which the 
firing is done is in the shot firers cabin. This paper is doubly 
interesting as being read at a time when electricity 18 being 
looked upon with suspicion as applicd to mines, inasmuch 
as it demonstrates that in this connection, at any rate, the 
use of electricity 1s a positive life saver. 


Aetivity in Mining Apparatus. . 


One of the Tyneside firms, Messrs. E. Scott & Mountain, 
Ltd., is progressing favourably with regard to the supply of 
apparatus for collieries, iron and steel works, etc. Among 
other plant which is now approaching completion is a set of 
two pumps for the Consett Iron Co., Ltd., each of which 
gives an output of 350 gallons per minute against a head of 
470 ft. The pumps have rams of 121 in. diameter and 18 in. 
stroke, and are driven through flexible couplings by means 
of 125 b.h.p. motors. These pumps are intended for use at 
the Langley Park Colliery. A similar pump to the Consett 
plant is being built for the Broomhill Collieries, Ltd., 
capable of lifting 500 gallons per minute against a 500 ft. 
head. The pump rams have a diameter of 11 in. and a 
stroke of 15 in., and the pump will be driven by means of 
cotton ropes from a 125 effective b.h.p. motor. There is also 
in ‘course of construction a smaller pump for the Lothian 
Coal Co., Ltd., with rams 9 in. in diameter by 15 in. stroke, 
to deliver 300 gallons per minute against 1,336 ft. head. 


. This will be driven bv a Scott & Mountain 200 h.p. motor. 
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They have also under construction two electric winding 
gears for Messrs. James Ross & Co., of Linlithgow, one 
being 350 b.h.p. and the smaller one being of 100 b.h.p. 
The larger winding gear has two diums of 7 ft. diameter 
and 30 in. wide, the power being transmitted to the drums 
by means of machine cut helical gear wheels. The gear has 
to wind from a total depth of 970 ft., and has an entirely 
new design of depth indicator. The smaller gear has a 
winding drum 5 ft. in diameter and 30 in. wide, and is 
designed for winding from the same depth. It has a jaw 
clutch for regulating the length of rope, and a post brake 
in addition. 
Other Mining Work. 

There are also other indications of the extension of 
electricity in connection with mining. One of these 1s owing 
to the fact that colliery companies are utilising electricity, 
not only for the actual purposes of the mine, but are also 
developing it in connection with the lighting of streets and 
houses, as under conditions of supply to collieries this 
forms the cheapest available illuminant. An instance of 
this occurs in a lighting scheme for the parish of Sherburn, 
which has been carried out on an overhead system by 
Messrs. Sydney Stobart & Co., electric lighting and power 
contractors, of Newcastle-on-Tyne, under the supervision 
of the bulk electricity supply companies which operates in 
this area. There is also probability of further electrical work 
in connection with the pit which is to be opened shortly by 
Messrs. Bowes & Partners at Dipton. Sinking operations 
are already in progress, and in the meantime electric light 
supply from a local electric generating plant is being 
utilised to carrv forward operations during hours of dark- 
ness, : 
= North-Eastern Railway Developments. 

A report of the annual meeting of the North-Eastern 
Railway Institute contains important statements by Mr. 
A. F. Pease, one of the directors of the North-Eastern 
Railway Co. Among other things he mentioned that there 
would be considerable extensions to the locomotive works 
at Darlington, and the main offices were about to be moved 
to that town. This involves the employment of a large staff 
which would be removed from Gateshead as soon as the 
necessary buildings were completed. It is probable that the 
necessary work will be very shortly put in hand. Mr. Pease 
also predicted that if the chief officials were located in 
Darlington there would be no doubt that the main portion 
of building engines for the North-Eastern Railway Co. 
would be carried out in that town. I understand from 
another source that considerable progress has been made 
in the erection of a large boiler shop in Darlington, which 
will shortly be completed, and in connection with this works 
there is likely to be a considerable amount of electricity 
used, including some cranes of considerable proportions. 


` MIDLAND NOTES. 
BIRMIN GHAM. 


Leamington is one of the places where the demand for 
electricity does not appear to have been affected adversely . 
by the advent of metallic filament lamps. During the last 
two years the number of consumers has increased 28%, 
and on this and other accounts it has been found necessary 
to lay an important extension main. The cables have been. 
manufactured by Callender’s Cable & Construction Co., 
Ltd., to whom the whole of the electrical main work of the 
Birmingham Corporation was entrusted, as well as that in 
many other Midland towns, and the work in Leamington 
has been carried out under the personal supervision of their 
Midland District Engineer and Manager, Mr. George 
Barnard. The new main is a three-wire feeder running from 
the station in Wise-street through Warwick-street. It 
consists of stranded copper conductors, the outer con- 
ductors having a sectional area of 60 sq. in., and the neutral 
wire one of 30 sq. in. A small three-core pilot cable has 
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also been provided, so that the pressure at Warwick-street 
or at Kenilworth-road can be recorded at the generating 
station. The cables are insulated with Lake Trinidad 
bitumen, filled in on the solid system in earthenware 
troughs finished off with hard blue Staffordshire tile covers. 


Handsworth’s Electrical Undertaking. 


Probably, the keenest fight in connection with the 
Greater Birmingham Scheme, which includes the proposed 
absorption of Handsworth, has raged around the Hands- 
worth electrical undertaking, and the various tramway 
projects which Handsworth is promoting. At a number of 
meetings held in the Handsworth district the figures have 
deen differently approached with somewhat curious results. 
In regard to the Handsworth electrical undertaking, 
noticed some weeks ago under this column, the local 
Council claims to have made a profit last vear. To this the 
Birmingham representatives retort that this profit is onlv 
arrived at bv the omission to charge amounts in respect of 
sinking fund and depreciation. At a meeting held the other 
evening, Councillor Walthall, of Birmingham, asserted that 
the department had so far cost the ratepayers £3,000 as a 
burden on the rates. A more serious discrepancy relates to 
the cable route, which, on the Handsworth side of the city 
boundary, will presentlv come into the possession of the 
Council, and the electrification of which is foreshadowed. 
The Handsworth Councillors, basing their calculations upon 
the profits of the present company, the British Electric 
Traction Co., anticipate a profit of £12,000 a vear, or, at a 
moderate estimate, £10,000. But the Birmingham repre- 
sentatives point out that £72,000 has to be paid under a 
recent arbitration for the Hockley Dep t, and the rolling 
stock. The former will have to be pulled down, and the 
latter scrapped and, bv a calculation based upon this 
expenditure, and the requisite amounts for loan, interest, 
and sinking fund, the advocates of annexation arrive at the 
conclusion that Handsworth cannot depend upon a profit 
of more than £6,000. Thev point out that £5,000 for law 
costs, added to £72,000, makes £77,000, and, .deducting the 
scrap value of the undertaking, this would represent £64,000 
as the net amount for goodwill, while £50,000 would be 
expended on reconstruction, including new tram sheds and 
works, bringing the liability to £114,000, which at 695 for 
Interest and sinking fund represents £6,840. The calculation 
adds 295 for depreciation, making a total of £9,120. The 
Birmingham calculation is that the earnings will not be 
more than 22d. per car mile for 725,000 miles run, which 
totals £8,307, and will thus leave Handsworth with a loss of 
£800 per annum. The above calculation was put forward 
by Councillor Barrow, and is likely to figure prominently in 
connection with the Local Government Inquiry now in 
progress in Birmingham. At a mecting of the Handsworth 
Council, an effort was made by a mmority of the Council to 
postpone the application to Parliament for powers to 
construct new tramways, of which particulars have already 
been given in THE ELECTRICAL ENGINEER. But the effort 
Was a failure, and the Council purpose applying to Parla- 
ment next session. On this scheme, there 1s considerable 
variety of opinion, and, at a meeting the other night, one 
of its critics, an ex-councillor, denounced it as “a wild-cat 
scheme.” The Handsworth Council, however, mean to stick 
to their guns, and fight to a finish for their local inde- 
pendence. 

Protecting Mains. 


One of the troubles of small stations, the revenue of 
which does not justify the most expensive methods of laving 
out plant, is the liability of damage to the mains by those 
disturbing the soil for other purposes. A great deal of 
trouble from this cause has been experienced at Redditch, 
but the difficulty is now believed to have been overcome, 
partly through the publicity given to the engineers’ com- 
plaint, but chiefly through the precaution which is now 
taken. Each of the mains has been covered with 6-inch 
boards. This, in most cases, will serve as a protection 
against unwitting injury, and will in all cases indicate to 
persons disturbing the ground the need of proceeding 
cautiously. 

Accident to Mr. Ferguson. 


The manager of the electricity department at Redditch, 
Mr. W. J. Ferguson, recently met with an alarming accident. 
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He was superintending some alterations on a new trans- 
forming chamber on Prospect-hill, when he came in contact 
with a live wire. He not only received a severe shock, but 
almost all the flesh was burnt off his left hand. We are glad 
to say that Mr. Ferguson has recovered from the shock, and 
is going about his duties as usual, while the injury to his 
hand, though severe and painful, and not likely to be healed 
for some time, is not expected to have any permanent 


effects. 
The Electric Club. 


The fifth annual meeting of the Birmingham and District 
Electric Club was held at the Colonnade Hotel, Birmingham, 
on Saturday last, Mr. G. A. Pope (Vice-President) occupying 
the chair, in the absence, through illness, of the President 
(Mr. George T. Wood). The annual report, while recording 
a good vear’s work, stated that the membership remained 
steady. Eleven new members had been added during the 
vear, but as other members, owing to fluctuations in the 
electrical trade, were constantly migrating to other centres, 
this had produced no increase. The finances of the club 
were considered to be in a good condition, with a balance 
in hand of £13 12s., compared with a balance at the com- 
mencement of the year of £10 9s. 7d. The members selected 
as their new president, Mr. G. O. Donovan, M.LE.E., in 
succession to Mr. G. T. Wood, and Messrs. F. W. Foster 
and T. H. Hunter as vice-presidents, the Secretary (Mr. 
Riddle), Assistant Secretary (Mr. D. G. Page), and the 
Treasurer (Mr. E. A. Morgan) being re-elected. A com- 
mittee of three was chosen as follows: Messrs. A. B. 
Mudie, E. W. Kay, and F. O. Thompson. A paper to be 
read during the coming session by Mr. Dudley on “ Mond 
Gas“ was announced, and Mr. Jolly will read a paper on 
the application of electricity to printing machinery. Many 
electricians, he said, who were proficient in their calling, 
were unacquainted with the exacting and special require- 
ments of this type of machine. 


LANCASHIRE NOTES. | 
MANCHESTER. 


There are some signs of a real revival in the state of the 
electrical industry. Опе or two of the larger firms in the 
distriet report that during the past fortnight they have 
had a sudden rush of orders which will keep them busy for 
some time. As usual, a large proportion of these orders 
are from abroad, where Lancashire electrical goods have 
acquired great popularity. It is pleasing to notice, how- 
ever; that the number of home orders shows a considerable 
improvement. This applies particularly to the demand for 
electrical machinery, a branch which has felt the recent 
bad state of trade more than any other. This 1s a very 
healthy sign, and there-is no doubt that the demand for 
cable, switchgear and general accessories will also largely 
increase within the next few weeks. The accessories 
business will also receive many orders, for the use of elec- 
tricity among small consumers is extending rapdily in the 
Lancashire district, thanks to the very energetic efforts of 
all the supply authorities to increase their loads and 
maintain their revenue. 


Governing of Exhaust Turbines. 


In view of the great interest that electrical engineers are 
taking in the exhaust steam turbine for plant extensions, 
the following method of governing, suggested 1n Mr. T. W. 
Bailey's recent paper before the Manchester Association of 
Engineers, is worth notice. He suggests a combination of 
reciprocating engine, turbo-dynamo, and “ motor-dynamo. 
The turbine would take the exhaust steam from the engine 
and drive the generator. The * motor-dynamo " 1s mounted 
on the shaft of the engine and acts either as a dynamo or 
motor according to conditions of load. Take the usual case 
of the power required from the turbo set being less than its 
rated output. Now, unless special governing arrangements 
are made, the output of the turbo set 1s determined by the 
governor of the reciprocating engine, which is controlled 
bv its speed, and this again by the load on the engine 
(this load would usually be independent of the load on 
the turbine). Under these circumstances, the surplus 
power from the turbine would be passed into the motor- 
dynamo on the engine shaft, thus helping to drive its load, 
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and so reducing the steam otherwise required by the engine. 
The steam supplv to the turbine would then be corres- 
pondingly reduced, and also the surplus electric power with 
it. A balance would thus be obtained and steam economised. 
In this way the problem of governing a turbine which 
receives a quantity of steam determined bv a quite different 
load is overcome. There is, of course, the extra cost and 
complication of the motor-dynamo, which would have to 
be large enough to deal with the temporary out of balance 
joad likely to be put on to it. 
The Lancashire Power Co. . 


In East Lancashire, the district covered by the present 
operations of the Lancashire Power Co., progress during 
the last half-year have been very satisfactory from every 
point of view. Up to the end of 1908 they had great hopes 
that textile manufacturers would have been verv large, if 
not the largest consumers of electrical energy. Owing to 
the bad state of the cotton trade, however, manufacturers 
have not been in a position to change over from steam 
driving. At the present time, the greatest demand for 
electricity comes from colliery owners, who use the power 
for pumping, ventilating, driving air compressors, lighting 
and, in some cases, for hauling. So far no coal cutters in 
the district are electrically driven, nor are there any 
electric winding plants. However, this is only a matter of 
time. East Lancashire has been, perhaps, the last of the 
great colliery districts to recognise the great value of 
electricity in the mining service; but it seems from the 
recent connections to the company’s mains that it is now 
determined to make up leeway, and at least use the most 
up-to-date plant. Installations have been completed by 
the Power Co. in the neighbourhoods of Westhoughton, 
Little Lever, etc. The large colliery at Outwood, in the 
Pendlebury district has also an installation, while impor- 
tant work is in hand for the Earl of Ellesmere’s 
collieries. Perhaps one of the most important installations 
is in connection with the engineermg trade. This is the 
supply to the large new works near Bolton, of Messrs. 
Dobson & Barlow, who have a world-wide reputation for 
textile machinery. One gratifying feature in connection 
with the company’s power supply is that to bleach works. 
Some four or five bleaching firms who commenced their 
initial supply 12 or 18 months ago are now preparing for 
the almost exclusive use of electrical energy. This proves 
that great economies have been shown in this service and 
that the cleanliness and convenience of electricity is par- 
ticularly valuable in such trades as the bleaching, calico 
printing and dyeing industries. Here, I understand, the 
electrolytic bleach has not vet been successfully employed, 
although one firm in the district made the experiment on 
a fairly large scale, using their own plant. Weaving con- 
cerns are probably making the slowest advance in the con- 
version from steam to electric driving, but no doubt the 
cotton market has been the cause of the delay. In addition 
to having made great “ conversions " in their district, the 
company have made other important advances. About a 
dozen provisional orders have been recently taken over, 
and the work of laying mains to several of these districts 
is already well in hand. 


AMERICAN NOTES. | 
NEW YORK. 


An interesting and valuable paper on the application 
of electricity to the propulsion of naval vessels has been 
read by Mr. W. L. Emmet, at a meeting of the New York 
Society of Naval Architects and Marine Engineers. Мг. 
Emmet first described a combination drive using both 
electric motors and low pressure steam turbines mounted 
on each of twin screw propeller shafts. The mtor would 
receive energy from a generator driven bv a high-pressure 
turbine which would exhaust through the low-pressure 
turbine. The adjustments would be so made that at full 
speed the motor would deliver two-fifths and the low- 
pressure turbine three-fifths of the power taken by the 
propeller shafts. At low speeds the low-pressure turbine 
would carry no load. The motors would be of the two- 
speed squirrel-cage induction type without provision for 
reversal; the low-pressure turbine would be fitted with 
two reversing stages similar to those that would be adopted 
with direct turbine drive. As already mentioned in these 
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notes, this plan has been made the subject of a proposition 
to the Government for one of the new battleships, the 
turbine part being designed by the Fore River Shipbuilding 
Company and the electrical part by the General Electric 
Company. 

Compiete Electric Drive. 

The second portion of Mr. Emmet’s paper was devoted 
to the plans for a complete electric drive under which 
it 1s proposed to mount on each propeller shaft two motors, 
one of which would be arranged with pole-changing switches 
so as to adapt 1t to use at lower speeds, this motor being 
similar im construction and performance to that proposed 
with the combination drive. The other motor would have 
onlv a small number of poles for use at high speeds, but 
would be of the wound-rotor tvpe adapted to producing 
the high torque desirable in rapid changes of the ship's 
direction. Mr. Emmet savs that the electric speed change 
involves no kind of complication, difficulty or uncertainty. 
The efficiency of the electric speed-reducing arrangement 
18 92 per cent., which is higher than any other arrangement 
that can be used for the same service. Calculations show 
that with the electric drive there would be a reduction in 
the machinery weight. from 520 tons for the steam turbine 
drive to 354 tons; a decrease in the steam consumption 
from 25:6 lb. to 17:8 lb. per hourly horse-power ; and with 
the same boiler equipment, an increase in cruising range 
from 4,700 to 7,600 miles at 12-knot speed, or in maximum 
speed from 20:5 to 21:2 knots. 

The Melville- McAlpine Gear. 


In this connection it is important to note that the in- 
vention of Rear-Admiral G. W. Melville and Mr. J. H. 
McAlpine, of which I gave some preliminary details a. few 
months ago, is now readv for immediate practical demon- 
stration. The essence of this scheme is the use of direct 
gearing with a ratio of reduction of 5 to 1, which would 
permit a speed for a 6,000 h.p. turbine of 300 r.p.m. at 
the propeller shaft. The gear problems involved have been 
worked out by means of a set of two helical involute 
gears, With a floating frame for the pinion to equalize 
the wear and insure permanent. alignment. The saving 
in weight claimed for such a device over reciprocating 
engines and their auxiliary equipment is from 50 to 65°% 
a very important consideration in marine work, especially 
im warships, where every gain in weight means added 
strength in armour or capacity in guns. In experimental 
operation the gearing has transmitted 6,000 h.p. under 
practical working conditions at an efficiency of 9870. 


The Monorail Criticised. 


There are some very outspoken editorial remarks on 
the Brennan Gyroscope Car in the current number of the 
Electric. Railway Journal of this city. The writer says: 
* We have never enthused greatly over any of the many 
monorail projects, all of which have been widely heralded 
as about to revolutionize the transportation industry and 
as desirable substitutes for ordinary two-rail track con- 
struction. But of them all that which depends upon a 
large flywheel or on several flywheels, carried on the car, as 
the only projection against the derailment of the car and 
the death of all the passengers, is about the most im- 
practicable. Some dangers exist in all means of transporta- 
tion, but they are at least minimized in a railway of the 
ordinary construction where, if the machinery breaks down 
and a stop has to be made, the car is in a:state of stable 
equilibrium. We cannot look upon the new car of Mr. 
Brennan’s in anv other way than as a magnified toy, so 
far as the practical requirements of transportation are 
concerened." 

Electricity and Christmas. 

The electrical trade papers in this country are beginning 
to blossom out with attractively displaved advertisements 
calling the attention of dealers to the wide range of elec- 
trical appliances which are suitable for Christmas presents. 
Nothing could indicate with greater force the advance 
which has been made here in the manufacture of such 
devices as electric toasters, hair-drvers, curling-tong 
heaters, chafing dishes, electric kettles and irons, cigar 
lighters, foot-warmers, egg boilers, coffee-makers, and 
kindred appliances. All these articles are brought to an 
absolute perfection of finish, and are sold at prices which 
are tempting to the public, while still leaving the dealer 
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an excellent profit. The General Electric Company's adver- 
tisement may be cited as a type of these announcements. 
It covers a full page, on which several domestic adjuncts 
are illustrated with half-tone blocks. Маке Christmas 
Shopping Electric Shopping” runs the heading in hold 
but graceful lettering, and then follows the application : 

" Most people are now puzzling over the selection of 
Christmas presents. They are on the look-out for gifts 
that will bring especial pleasure to their friends. G. E. 
Electric Heating Devices are just the thing for gift pur- 
poses. They possess the superior qualities of novelty, 
attractiveness, and utility, a combination which makes a 
strong appeal to Christmas Shoppers.“ 


St. Nicholas and Dayload. 


Another of these announcements depicts a merry St. 
Nicholas bearing a chafing dish to a charming lady in 
evening dress who 1s gracefully operating another electrical 
device. * Let St. Nicholas bring vou Davload Customers,” 
runs the caption. “Those who want their Christmas 
presents to be different from the rest; those who at this 
time of the year have something extra to spend on their 
friends; those who are looking for useful as well as orna- 
mental gifts; are the ones to whom Central Stations 
can successfully present the merits of General Electric 
Heating devices" ; and so forth. 


Electric versus Steam Drive. 


Mr. F. W. Ballard, President of the Ohio Society of 
Mechanical Electrical and Steam Engineers, in the course 
of a paper on power costs for factories gave calculations 
showing that the steam consumption of steam pumps 
is often at least five times that required by large central 
engines driving generators for supplving energy to motors 
for doing the same work, and in extreme cases with long 
lines of steam pipe and intermittent service the steam 
consumption has been found to be ten times what would 
have been required by central units for the same service. 
In tlie discussion which followed the reading of the paper 
Professor W. T. Magruder reported the results of an 
investigation which showed that the cost of operating a 
certain boiler plant for steam heating alone, in the winter- 
time, was nearly equal to the cost “of running the plant 
for both the motor service and the heating service com- 
bined. In speaking of group drives, he cited à case where 
800 h.p. was required to run the shafting during the noon 
hour while only 1,000 h.p. was needed to operate the shop 
during working hours. With mechanical transmission the 
losses may be from 40 to 500%, while with electrical trans- 
mission the losses may be reduced to 1594. 


For and Against Eloctrification. 


Chicago, writes my correspondent in that citv, is now 
in the throes of a publie inquiry into the question of the 
electrification of the railway terminals within the citv 
limits. Speaking quite impartially,it must be recorded 
that the witnesses called bv the railway companies have 
so far had nothing very convincing to put forward in opposi- 
tion to the proposed reform. The most important point 
made occurred in the testimony of Mr. P. Calkins, of the 
Brotherhood of Locomotive Engineers, who urged that, 
in theevent of electrification being adopted, many members 
of that Brotherhood would be thrown out of work. He 
overstepped the limit, however, when he urged as another 
argument against the proposal that electrification in New 
York had resulted in great loss of life and injuries to 
trammen ; the fact being that the loss of life under electri- 
fication has only been 6295 of what it used to be under 
steam. The vice-grand-master of the Locomotive Firemen's 
Union, Mr. A. P. Kelly, supported Mr. Calkins. His chief 
point was that smoke could not be unhealthful because 
he had been stoking for fifteen years, enjoved splendid 
health, and weighed 250 pounds! The Illinois Central 
was legally represented by Mr. Blowett Lee, who, however, 
had not much to say bevond suggesting that the time 
limit of the electrification Ordinance was too short, and the 
penalty of S200 a day for non-compliance too heavy. 
Мг. W. A. Gardner, vice-president of the Chicago апа 
North-Western made several strong points. The rail- 
roads are bound up so intimatelv," he said, * with the 
industrial and commercial hfe of the city, that it will be 
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impossible to effect this great change without affecting 
the business interests. The North-Western alone has 
approximately 375 miles of track in the citv, and it has 
never less than 10,000 freight cars on these tracks. Con- 
sidering all the railroads, 2,000 passenger trains enter 
and depart from the city every day, and there is a move- 
ment of no less than 65,000 freight cars in and out of 
Chicago daily. The change proposed in the ordinance is 
a revolution, and should receive very careful and long- 
continued investigation. Conditions in New York and 
Chicago are very different. For instance, there are 13,000 
track switches in Chicago, and every one of them means 
a complication of the electrification problem.” Mr. Gardner 
admitted that his company makes some smoke, but less 
than it ever made before, and it promises to make still 
less in the future. Smokeless coal is used, for which the 
company pays $3:05 a ton, although Illinois soft coal 
could be bought for 81:70. It is evident that there is going 
to be a strong fight on both sides. 


Current Items. 


Tungsten lamps of 600 and 1,000 c.p. have been imported 
this week from the Just factory i in Germany bv the Elec- 
trical Accessories Company of New York. 

The Rockland Railroad Company, a New York incor- 
poration, which proposes to construct an electric railway 
to connect Tappan, Suffern, Stony Point and Nvack, 
will be ready to begin work on construction of the railway 
early in the spring. The railway will be about 40 miles 
in length. 

The demand for small motors is reported by the Garwood 
Electric Company to be so unusually heavy that prices 
have recently been advanced 5%, and in spite of this 
it is found necessary to operate the plant both night and 
day. Officials of the company say that the books are full 
of orders and that inquiries are coming in from all рны 
of the country. 

The Canadian Light and Power Company has awarded 
a contract for three 5,000 kw., 2,200 volt generators, 
and for transformers to step up to 44,000 volts, to the Allis- 
Chalmers- Bullock Company. 

Titanium ore in the form of rutile, or titanium dioxide, 
has been mined in Nelson County, Virginia, where a plant 
has been erected to extract the metal from the ore. Titani- 
ferous iron ores are mined in New York, Minnesota and 
Wyoming. A report on the production of titanium and other 
rare metals in 1908, prepared by Frank L. Hess, has just 
been issued by the United States Geological Survey. 

The Carnegie Steel Company, of Pittsburg, has received 
orders from Brooklyn for 7,000 steel wheels for electric. 
cars, the intention being to do away with the chilled iron 
wheels which have been used under the Brooklyn cars so 
long. The Carnegie company has promised to deliver 
the entire order before February 1. It is estimated that 
4,000 tons of steel will be required in making the wheels. 

The Grand Rapids Electric Railway Company proposes 
to construct an electric railway from Bay Citv to Grand 
Rapids and thence to Kalamazoo ; also to extend the rail- 
way from Kalamazoo to Battle Creek, thence to Cold- 
water, Montgomery and Camden. 

The County Electric Company, of Manistee, Mich., will 
construct dams in the Manistee River for the purpose of 
developing water-power. It is proposed to erect six dams 
at High Bridge Junction and other places varying in 
height from 15 to 45 ft. Electrical energy is to be generated, 
and the citv of Manistee and other municipalities in the 
county will have the first right to purchase it, and, following 
them, private business concerns. 

The McClintic-Marshall Construction Company, of Pitts- 
burg, has purchased a tract of ground comprising 50 acres 
in Indiana Harbour, Ind., at the southern end of Lake 
Michigan, near the boundary of Chicago, on which to erect 
a structural steel plant which will be in readiness for manu- 
facturing operations within a year: Its capacity will be 
from 60,000 to 70,000 tons of structural steel annually. 
and a considerable use will be made of electricity for light. 
and power. At Lebanon, Pa., the American Iron and Steel 
Manufacturing Company will erect a steel billet mill. 
The plant with its machinery will involve an expenditure 
of more than $500,000, and extensive use will be made of. 
electricity for operating motors as well as for lighting. 
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GERMAN NOTES. 
BERLIN. 
The Prussian authorities are seriously studying the 
usefulness of wave telegraphv in fogs, and have established 
two small experimental stations on the Muggelsee, and very 
satisfactory results as regards penetration and also as 
regards the determination of the direction from which the 
signal received has come are said to have been already 
obtained. | 


Determination of Locality by Wave Telegraphy. 


The rapid development of aerial navigation has made the 
question of enabling the aeronauts to determine their 
position at any hour and in any weather extremely urgent. 
Light signals are useless in many atmospheric conditions. 
Sound signals are often damped in the same way and can 
only be made from inhabited places. Astronomical observa- 
tions can only be made in clear weather. The solution of the 
problem seems to be afforded bv wave telegraphy. A 
svstem has been proposed by F. Lux, of Ludwigshafen, 
which seems to be very promising. He proposed to establish 
over the land a network of wireless stations of mcderate 
reach, each station to give an identifying signal auto- 
matically at definite intervals of time. The aeronauts must 
carry а receiving apparatus so that they can tell from the 
signals they receive where they are. Herr Lux considers 
that 90 such stations would suffice for the whole of Germany. 
When there is an electrical station at or near the place of 
one of the proposed stations it should be utilised for the 
purpose. Each signal would consist of two, or at most three 
letters of the alphabet, and the times of sending the signals 
out would have to be arranged so that it would be impossible 
for two or more of them to arrive together. The receiving 
apparatus for the balloon or airship would weight about 
3 kg., and cost from 100 to 150 marks, and the land trans- 
mission apparatus for each station would cost about 1,000 
marks. Herr Lux estimates the cost of the upkeep for the 
90 German stations at about 50,000 marks a vear. 


К Alternating Currents in Surgery. 

According to the Zeitschrift fur Schwachstromteknik., 
alternating currents of high frequency can cure calcification 
of the arteries, a frequent concomitant of old age, and a 
constant cause of death. It has long been known that strong 
currents of low voltage diminish blood pressure, which is 
increased by high voltages. The power of high frequency 
alternating currents of curing selerosis of the arterial coats 
depends upon the former fact. It is possible that these 
currents decompose the carbonate of lime, so that it can be 
dissolved away from the muscular fibre. Montier, of Paris, 
considers that calcification is due to the presence of some 
specific poison, which is destroyed by alternating currents. 
Forceau de Cormelles and others think, however, that the 
infiltration of lime is due to over pressure, and that when 
the blood pressure is reduced by the air of alternating 
currents, the vis medicatrix does the rest. 


Improved Galvanising. 


It is obviously important to galvanise as rapidly as 
possible, and for this purpose strong currents are used. 
They have the drawback, however, that the electrolvte at 
the cathode becomes so dilute very quickly that the 
deposition is made useless. The same trouble occurs at the 
anode, less quickly, it is true, but fast enough to cause great 
inequalities in the thickness of the metal laid down. 
Stirrers working in the liquid are à remedy to a certain 
extent, but do no more than mitigate the evil. Maximo- 
witsch has found that the trouble can be completely 
removed by having the electrodes lying horizontally, with 
the anode above the cathode. When this arrangement is 
adopted the stronger liquid around the anode sinks and 
enriches the weak liquor around the anode. In fact, the cell 
is made to stir itself and does so for nothing, and more 
effectually than solid stirrers which cost money to provide 
and drive. A silk cloth is stretched between the two poles 
to catch fragments which may become detached from the 
anode. Excellent results are got with a solution of 250 parts 
by weight of copper sulphate crystals and 25 of concentrated 
sulphuric acid in 1,000 of water, using a current density of 
from 6 to 10 amperes per square decimetre. The distance 
between the electrodes should be 8 cm. and the potential 
0:8 volt. 
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Current Notes. 


The Hildebrandsche Automatische Telefon Zentrale, 
G.m.b.H., has been registered at Cologne with a capital of 
300,000 marks, to work the Hildebrand patents. | 

The Siemens Elektrische Betriebe A.G., of Berlin, made а 
profit of 519,937 marks for 1908-9 as against 512,637; a 
dividend of 6%, the same as last year, will be paid on the 
capital of 74 million marks. 

The Rheinisch-Westfalisches Elektrizitatswerk A.G., re- 
ceived for current and meter rents 6,120,000 marks in 
1908-9 (6,230,000 in 1907-8). The dividend of 8°, absorbs 
2,400,000 marks, and the carry-over is 1,999 marks, 133,450 
being added to reserve. ; 

The Elektrische Licht und Kraftanlagen A.G., Berlin, 
will pay a 7°, dividend for 1908-9 as for 1907-8 on issued 
capital of 18,750,000 marks. The net profit was 1,704,260 
marks (1,697,097 in 1907-8). The carry-over is 169,258 
marks. The unissued capital is 11,250,000 marks. 

The Erfurt Electric street tramways took 535,142 marks 
in fares in 1908-9, an increase on the previous vear of 15,607 
marks. 105,000 marks go to pay a 7% dividend as last year. 
About two million car miles were run. 

The Elektrizitats A.G., vorm Schuckert & Co., of Nurem- 
berg, made for 1908-9 a net profit of 4,535,953 marks, as 
against 3,866,598 marks for 1907-8. Of this 215,610 marks 
have been devoted to increasing the reserve to exactly 
5,000,000 marks, i. e., one-tenth of the capital. A dividend 
of 6°, absorbing three million marks will be paid, a sub- 
stantial increase on the previous dividend, which was 5°, 
only. No less than 1,212,633 marks are carried forward to 
1909-10. 

The Berliner Elektrizitats Werke, of Berlin, is another of 
these big German electrical concerns, which are extremelv 
prosperous. At the annual general meeting over 30 million 
marks of capital were represented. The report gave striking 
evidence of the prosperity of the company. In the four 
months July--October, 1909, it sold 48,548,262 kw. hours in 
Berlin and suburbs, an increase of nearly two millions over 
the corresponding period of 1908. The dividend will be 11°, 
for all the shares, new and old issues alike. The new issue 
formerly received 4% only. 

The Elektrische Licht und Kraftanlagen A.G., of Berlin, 
has, of course, had equally good fortune, although on a 
smaller scale. The net profit for 1908-9 was 1,704,260 
marks, a slight increase on the previous year. At the general 
meeting on December 20 the board will propose a 7%, 
dividend, the same as last year, and a carry-over of 169,258 
marks. 


ELECTRICITY IN MINES. 


The hearing was resumed at the Dunfermline Sheriff Court of 
the charges against William Richardson, Henry Rowan, and 
Charles Augustus Carlow, officials of the Fife Coal Co., of having, 
in the Foulford pit, Cowdenbeath, violated the rules under the 
Coal Mines Regulation Act for the use of electricity in mines. 

The evidence for the defence was to a large extent of a general 
nature, and the main contention was that in connection with the 
installation and working of the electric plant everything had been 
done to comply with the rules and to avert danger to the workers. 
The manager relied upon the advice of an expert, and the com- 
pany never refused to supply any material that was required. 
On the occasion of a visit by a Home Office expert he stated that 
he could effect improvements, but he admitted that he had seen 
worse cases. 

A Glasgow. electrician gave evidence to the effect that the 
е in the circumstances, complied with the rules, and 
that everything was done to ensure perfect insulation. 

It was also stated that no complaints had been received fro:n 
workmen as to shocks being received. | 

The Procurator-Fiscal (Mr. John S. Soutar) submitted that, if 
the evidence for the prosecution was to be believed, the whole 
system at the pits was bad from beginning to end. 

After a further adjournment, Sheriff Shennan dismissed the 
complaint against Mr. Augustus Carlow on the ground that he 
was neither an agent nor manager appointed by the company 
within the terms of the Coal Mines Regulation Act. Verdicts of 
* Not guilty " were returned in the cases of the managers, Mr. 
Rowan and Mr. Richardson, primarily because the letter of Mr. 
McLaren, his Majesty's Inspector of Mines, was not sent to them, 
and, therefore, they were not aware that any directions had been 
given for the plant being brought into conformity with the 
electrical special rules. The Sheriff was satisfied that Mr. 
McLaren’s letter was not an intimation in accordance with the 
rules. He approved of the system adopted by the company of 
appointing agents for groups of mines. 
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BUSINESS NOTES 


LIGHTING AND GENERAL—-Home. 


Acton.—-The question of wiring consumers’ premises was 
discussed by the Acton Electricity Committee, and on the motion 
of Councillor Shillaker it was resolved that the Engineer prepare 
a schedule of prices for the wiring of consumers’ premises, and 
that local electricians willing to carry out work of the Council 
on that scale be allowed to do so. This is in lieu of the present 
method of giving the contract for free wiring to one firm, and 
it was considered that it would be an inducement to others 
to obtain customers for the Council. The committee re-con- 
sidered its decision in regard to the variation of prices to be 
paid for the use ot electricity, and decided to make no alteration 
in the exist ng rates. 

Ві:ктох. — The Town Councils Electrical Engineer's return 
for November shows that during the past month the consump- 
tion of electricity in the town was 101,543 Board of Trade units 
for lighting, motors, heating, ete.. and 64,253 for traction, 
showing an increase of 13,634 for lighting, ete., and an increase 
of 1,114 for traction in the corresponding month of last year. 
The Gas Manager's return for November shows that the quantity 
of gas consumed during the five weeks ending November 26 was 
43,288,000 cubic ft., an increase of 2,163,000 on the corresponding 
period last year. 


BRIGHTON.— The Lighting Committee, on the report of Mr- 
Christie, their chief Engineer, recommend the expenditure of 
£14,500 on a new turbine and accessories for Southwick, and 
£3,500 for fittings at the North-road sub-station. 


CARMARTHEN.— The Carmarthen Electric Supply Со. (Ltd.) 
has been formed with a capital of £10,000,to supply the borough 
of Carmarthen with electric light and power. The company has 
acquired a Provisional Order granted by the Board of Trade and 
confirmed by Parliament. The capital is divided into 5,000 
Preference Shares of £1 each and 5,000 Ordinary Shares of a like 
value, which are now offered for subscription. Carmarthen town 
is at present lighted by gas, but an agreement has been entered 
into with the Carmarthen Borough Council for the lighting of the 
street lamps by electricity, and the Council have consented to 
the use of overhead mains throughout the borough. The contract 
price for the electric installation is £7,205. The directors are 
Messrs. W. A. Schultz, J.P.. Brockley ; John B. Arthur, Car- 
marthen ; Rees Davies (managing director), Carmarthen, and 
S. G. Leech, M. I. E. E., Westminster, engineer. 


CARNARVON.—[In a letter read at a meeting of the Town 
Council, the National Electric Construction Co., with whom 
the Corporation have an agreement giving them the option of 
acquiring the works at the expiration of stated alternative 
periods, favourably reported upon the progress of the works, 
which promised to continue next year. They, however, pointed 
out that if progress was to be ensured representations must 
be made for the necessary borrowing powers for extending 
the works. They also suggested that the electricity be 
utilised for street lighting, the estimated cost of installing 
eight arc lamps being £400, and the annual cost of lighting 
£150. The matter was referred to the Highway Committee. 


Dover. —The Constable's Tower, Dover Castle, is to be lighted 
by the Corporation Electricity Department. 


EpiNBURGH.— The reports by the consulting engineer, Sir 
A. Kennedy. to the Electric Light Committee of the Town Council 
on the future working of the two electric power stations have 
been issued. The first report deals with the Dewar Place Station. 
There are several arrangements, the report states, by which 
the output of the Dewar Place Station could be increased by 
at least 2,000 kw. (probably more) without increase in coal 
consumption, and, therefore, without further expenditure in 
boilers, by the use of exhaust turbines, such as were now in use 
at M'Donald-road. To enable this result to be obtained it was, 
of course, necessary to use condensation. There were now 
several modern designs of cooling towers, which were not so 
bulky as those of the older types, and by increasing the height 
the nuisance of escaping steam, which formerly was consider- 
able, appears to be obviated. By a plan submitted the total 
available output consisted of 6,000 kw., 3,500 of which repre- 
sented the present maximum load on the station; and 2,500 
the amount which might be added by the exhaust turbines. 
The steel towers cost much less than brick chimney towers, 
and from some prices he had obtained, brick towers would 
cost, for the output suggested, about £18,000, while steel towers 
would be only about £12,000. It was obvious, therefore, that 
the ues of steel towers should be very seriously considered. 
The probable alternative at M'Donald-road to the use of cooling 
towers, either on the site or at Redbraes, would be the erection 
of a distant power station, generating at high tension, dis- 
tributing to the existing stations, and possiblv to new sub- 
stations, by means of high tension feeders. In the sub-statjons 
motor generators would have to be provided, so that the ulti- 
mate distribution of direct current at low pressure would be 
similar to the present distribution. Such a scheme would be 


AND NEWS. 


at the same time more expensive and less efficient than the 
present system of direct distribution, and would also entail 
considerably increased running cost. 


ELLAND.-~-At a meeting of the Electricity Committee of the 
District Council the engimeer submitted estimates of cost of 


‘taking cable to Hullen Edge via Hullen Edge-road and Victoria- 


road. It was resolved that the supply mains be extended to 
Hullen Edge if all the owners of houses will sign an agreement 
to take a supply. 


FaREHAM.— Mr. Hawes, of Messrs. May & Hawes, electrical 
engineers, reported as to the present position at the new Elec- 
tricity Works, All the generating plant had now been erected, 
and, with the exception of a few minor details, was practically 
completed. All the arc lamps had been delivered. and they were 
shortly to be placed in position on the posts. It was hoped by 
starting early in the morning to effect the change of the whole 
of the new arc lamps for the old in a single day. 


HoRsHAM.—A local correspondent says that the Electrical 
Engineer of the Urban Council is not a little worried by the fact 
that there is a considerable amount of amateur wiring going on 
in the town. The work is done without notice to him, and there- 
fore is never tested, and there is the possibility that a meter ma 
be burnt out through having too much load upon it. The work 
is usually carried out in utter disregard of the Council’s wiring 
rules, and if a fire occurred the undertaking would suffer from 
the scare that would be caused, although the Council could not 
be blamed. The Council have, therefore, decided that the Engineer 
is to be authorised to insist on the Council’s regulations as to notice 
of wiring being complied with, and, in case of non-compliance, to 
exercise his power of cutting off the supply. 


HUDDERSFIELD.—At a special statutory meeting of the 
County Borough Council it was decided to make application 
to the Board of Trade for a provisional order whereby the Council 
may be enabled to supply the South Crosland Urban District 
with electric light. 

LonpON: SMITHFIELD MankET.—The Smithfield Market 
Electric Supply Co. have raised the price from 3}d. to 44d. per 
unit for electricity consumed where metallic filament lamps are 
used, while retaining the lower scale for carbon lamps. Mr. G. 
M. Powell, the manager, states that even at this rate, a saving 
of 40°, is effected by consumers using the new lamps. 


Lonpon: STEPNEY.—The Borough Council will be recom- 
mended to adopt proposals of the electrical engineer and manager 
for the expenditure of £40,500 in providing additional plant at 
the Limehouse and Whitechapel stations and a sub-station in 
Wapping. : 

Lynn.—The Electrical Engineer reported to the Town Council 
that two additional applications had been made for private 
connections, making a total of 721, not including about 600 
lamps and a 2 h.p. motor at the Corn Hall Skating Rink. Various 
additional lamps for public lighting were sanctioned. 


MANCHFSTER.—À letter from the committee appointed by 
the Home Office to consider the rules and regulations under 
which electricity should be employed in mining enterprises, 
having conveyed an invitation to the Manchester Chamber of 
Commerce to appoint witnesses to give evidence, the Board 
requested the Engineering Section to consider the advisability 
of putting forward the names of one or more gentlemen for this 
purpose. 


OLDHAM.--At a meeting of the Town Council Aldermar 
Thompson (chairman of the Gas-works Committee) remarked 
that people had criticised the action of the Lighting Sub- 
Committee because the whole of Union-street had not been 
lit up. The Lighting Sub-Committee met on November 10, 
and went into the matter very thoroughly, and all depended 
on the question of cost. The approximate cost of two suspended 
lamps from each pillar would be £500 per annum. To light 
Union-street with gas as at present cost £62 per annum. The 
lighting would be from dusk to eleven o’clock ; after that smaller 
incandescent lights would be turned on. The Sub-Committee 
he added, had agrced to give electricity a fair trial in comparison 
with an improved gas light. From Star Inn to Greaves-street 
would be lighted by electricity. The ex-Mayor (Alderman 
Bolton) who is chairman of the Electricity Committee, protested 
against the undue comparison between electric lighting at £500 
and gas at £62. When the improved gas lamps were got complete 
the cost, he said, would not be far short of £400. He would 
have been pleased if electric lighting could have been iaken 
along King-street and St. Domingo-street, two very dark streets. 


PEMBROKE (Ireland). -The Pembroke Urban Council decided 
to appeal to the Irish Local Government Board to disallow 
or remit surcharges made by the auditor of £13 3s., as theexpendi- 
ture was incurred in respect of an exhibition of electrical cooking 
promoted in the interests of the Council's electric lighting 
concern, and which had proved beneficial and remunerative 
to that undertaking. 
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Torquay.—It was reported to the Town Council that, not- 
withstanding the large number of lamps connected for private 
lighting, the demand on the generating station was practically 
identical with that at the corresponding period of last year, 
this being due to the charges made by old consumers from carbon 
to metal filament lamps and new consumers adopting the latter 
type. The position of the works to deal with the lighting demand 
was a much better one than last year, as the whole of the alter- 
nating current plant was now available for lighting purposes, 
whereas last year it was liable to be called upon at any time 
to supply power for traction. A scheme to extend the main to 
Chelston, at an estimated cost of £1,312, was referred to a 
sub-committee, and a similar reference was made with regard 
to the proposed extension of the main to the higher part of 
St. Marychurch-road. 


WEDNESBURY.—Councillor Griffiths reported to the Town 
Council that owing to the increase in the number of customers 
and the development of the electrical undertaking, it had 
become necessary for the committee to engage additional 
clerical assistance. He had no hesitation in saying that the course 
adopted in ceasing to take a supply from the Midland Power 
Co. was one that they looked back to with satisfaction. 


York.—At the City Council meeting Alderman Meyer said 
the electricity undertaking was in a perfectly healthy state, 
being well maintained, with increasing revenue on every branch. 
The loans sanctioned to cover the estimated capital expenditure 
during the two years ending March 31st. 1910, for main’ services, 
motors and meters, were nearly exhausted, and the Committee 
asked the Corporation's authority to apply to the Local Govern- 
ment Board for sanction to meet the estimated expenditure 
for a further period of two years, the amounts required heing 
£1,100 for mains’ services £800 for motors; and £575 for meters 
—2,475. This proposition was passed without comment. 


LIGHTING AND GENERAL—Overseas. 


Mrxico.— The text has heen issued of a contract between 


the Mexican Ministry of Fomento and Don Diego Redo, em- 
powering the latter to utilise,the waters of the river San Lorenzo, 
in the State of Sinaloa, to an extent not exceeding thirty cubic 
metres per second, for irrigation purposes and for generating 
motive power. The contract is for a term of 20 years. The 
concessionaire engages to commence operations within 24 
months, and to complete the work within seven vears. The 
electric energy may be carried overhead by means of aerial 
wires, or underground by means of insulated conductors. The 
concessionaire is granted the right to import free of duty, once 
only, all the machinery and apparatus necessary for carrying 
out the work, and is also authorised to construct any bridges, 
telegraph and telephone lines, according to his discretion. 


WiNwNIPEG.— The new power plant recently installed by the 
city of Edmonton was started for regular operation. It provides 
ample electric energy for the lighting and street railway systems, 
uud. allows a good margin for future extensions. 


TRACTION—Home. 


RELrASsT.— The Tramways General Manager reported to the 
Corporation Tramways Committee that as soon as there was 
a surplus in hand over the cars required for the regular all-day 
service, top-covered cars would be provided for the wor&men's 
services. 'The first three top-covcred cars which were available 
would be put on the Greencastle service. 


Lonpon.—The Parliamentary Committee of the London 
County Council have prepared a Bill which it is proposed to 
promote next year authorising the various tramway extensions 
and improvements of which particulars have already been pub- 
lished. It embodies schemes for the construction of upwards of 
15 miles of new lines, and the electrification of some 6 miles of 
existing tramways. The total expenditure under the Bill is 
estimated at £1,680,000, of which £962,000 is in respect of 
tramways and £718,000 relates to street improvements. 


TRACTION —Overseas. 


BRaziL— The British Legation report that the Bill for the 
electrification of part of the Central of Brazil Railway, has not 
been passed by the Chamber of Deputies. 


British CoLuMBIA.—According to the Standard of Empire, 
arrangements have been completed for extension of the British 
Columbia Electric Railway Co.'s routes to the north, west, 
and east of the city. The west route will open up the Capilano 
district, always a favourite tourist resort. 


HaMILTON (Ontario).—The City Council has entered into a 
contract with the Ontario Hydro-Electric Power Commission for 
1,000 h.p., on terms outlined by the Commission. 


JaPAN.--The Kobe-Akashi Electric Railway Co., with a 
nominal capital of about £210,000, intend to build an electric 
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railway from Kobe (ча Suma to Akashi, a distance of 113 miles. 
The first section of 51 miles is to have a double track, the rest 
of the line a single track. The Minomo-Arima Electric Railway 
Co. propose to build an electric railway, 151 miles in length, 
from Osaka via Ikeda to Takaradzuka, with a branch 23 miles 


long to Minomo. The cost of the work is estimated at about 
£300,000. ‘ | 


LONDON (Ontario).—A contract with the London Electric Co. 
for street lighting has been made for one vear, with a three- 
months’ cancellation clause. If the city desire to break the 
contract by giving the necessary notice, a sliding scale of prices 
as presented by Mr. Chas. B. Hunt, the manager, will be paid, 
but if it runs the whole vear, the present price, 23 cents per lamp 
per night, will hold good. 


Messtna.—The Minister of Public Works has forwarded 
to the Prefect of Messina, for his approval. a proposal submitted 
by the Director of Sicilian Tramways relative to the temporary 
re-opening of the service, and to the granting of a concession 
to a new company to be formed for the purpose of electrifying 
the Giampieleri-Messina-Fora line, and for the purpose of in- 
stalling a complete urban system of tramways. 


Norway. --The British Vice-Consul at Bergen (Mr. E. © 
Gray) reports that a concession has been granted by the municipal 
authorities of that town for an electric cable railway for passenger 
traffic from the town to a spot on the mountain side overlooking 
the harbour. The work is to be completed by September 1, 
1910. The name of the concessionaire may be obtained by 
British firms interested on application at the Commercial 
Intelligence Branch of the Board of Trade, Basinghall-street, 
London, E.C. 


SWITZERLAND. - A decree has been issued granting to Messrs: 
Hunger, Braun, Wolf, Hitz and Durrer a concession for the con- 
struction and working of an clectric funicular railway from 
Coire to Mittenberg. The concession is for a term of 80 years, 
and the construction of the line must be completed within 
two years. The line will be single track of 1 metre gauge. 


COMPANIES' MEETINGS AND REPORTS, 


WINNIPEG ELECTRIC RAILW AY. 


The British Empire Trust Co., Ltd., notifies that the Winnipeg 
Electric Railway Co. (Canada) has declared a dividend of 21^, 
for the quarter ending 21st instant. 


— ————— ͥͤ —— — — — 


ELECTRICAL SECURITIES TRUST. 


The report of the Electrical Securities Trust, Ltd., states 
that, after providing for Debenture interest, the accounts 
for the year to November 14 show a loss of 45,2, increasing 
the debit balance brought down to £10,486. 


—— 


ISLE OF THANET ELECTRIC TRAMWAYS. 


The report of the Isle of Thanet Electric Tramways and 
Lighting Co., Ltd., for the year ended September 30 last, sub- 
mitted to the meeting on the 16th inst., shows a balance of 
£15,053, compared with £13,390 17s. 10d. for the previous 
year. The amount of undivided revenue at the disposal of the 
company is £7,851. The directors propose to place £3,000 to 
reserve and to pay a dividend of 1}°;, on the Preference shares, 
which will absorb £1,875, leaving a balance of £2,976. It is 
proposed to appropriate £1,500 of this sum towards future 
maintenance of permanent way and to carry forward £1,476. 
Capital expenditure was incurred during the year, amounting 
to £4,962, for additional plant and machinery at the power 
house, and to £1,809 for extensions of the electric lighting 
mains. The sale of electricity, compared with the previous year, 
increased by £398, or nearly 10°,, and, with the additional 
plant now at their disposal, the directors hope to further increase 
the income of the company from this source. 


CONTRACTS OPEN. 
OVERSEAS. 


AUSTRALIA.— Secretary, Postmaster-General's Department, 
Melbourne.—l'or the supply and erection of two installations 
for wireless telegraphy, one at Sydney and one at I'reemantle. 
Tenders have to be made for the erection of stations with a 
range of 500 miles, 750 miles, or 1,000 miles. By noon February 
22 next. 

BELaruM.— Bourse de Bruxelles, Brussels. —Electric lighting 
material for trains. December 22. 

RomeE.—Italian State Railway Offices.—To supply 509.000 
incandescent electric lamps with metal filaments. January 
26 next. 
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TENDERS ACCEPTED. 


BELrasT.--The Corporation Tramway and Electricity Com’ 
mittee selected the tender of Messrs. Dempster, Moore and 
W. H. Wilcox for the supply of drilling machines, smiths’ 
hearth, etc., and that of Messrs. Toward & Co., for the pro- 


vision of two bitumen boilers for the electricity station. 


PERSON AL. 
The Electric Construction Co., Ltd., have appointed Messrs- 


Fyfe, Wilson & Co., 145, Bath-street, Glasgow, to represent 
them in Scotland, with the exception of Collieries. For Colliery 
work they will be represented, as heretofore, by Messrs. Hunter 


and Jack, 101, St. Vincent-street, Glasgow. 
Dr. Alexander Russell, Principal of Faraday House, London, 


has been appointed by the Board of Trade as Electric Inspector 


under the Willesden Electric Lighting Order, 1896. 


Mr. Rowland Stanley Jull was appointed Assistant Engineer 
at the new Electricity Works, Farcham, Hants, for a period of 


six months ; and a switchboard attendant was also appointed. 

Mr. H. E. Yerbury, Chief Electrical Engineer of the Sheflield 
Corporation Tramways, has just been clected a member of the 
Institution of Civil Engineers. 


MELBOURNE ELECTRIC SUPPLY CO. 


The Directors, in their annual report for the year ended 
August 31, 1909, show that during the year capital expenditure 
in Australia on additional land, buildings, plant and mains, etc., 
has been incurred as follows :—On the Melbourne undertaking, 
£22,807 5s. 6d. ; on the Geelong undertaking, £1,744 14s. ld. ; 
together, £24,551 19s. 7d. | 

The profit and loss account shows that the gross profit derived 
during the year from the Melbourne and Geelong undertakings 
was £23,012 12s. 6d. Adding the dividend received on the 
Company's holding of Ordinary Shares in the Adelaide Electric 
Supply Co., Ltd., together with discounts, transfer fees, etc., the 
total gross profit for the year amounted to £29,733 7s. 7d., which 
compares with £22,030 3s. 9d. for the previous year. Manage- 
ment and general expenses at the London Head Oftice absorbed 
£2,045 Os. 10d., and interest on Debenture Stock and sundry 
loans amounted to £14,218 9s. 10d. After payment of these 
charges, there remains a balance to the credit of profit and loss 
of £13,469 16s. lld., to which must be added the amount of 
£1,771 15s. 9d. brought forward from the previous year, making 
a total credit balance of £15,241 12s. 8d. Of this sum the 
Directors have applied amounts of £978 18s: 7d., £503 15s., and 
£1,037 8s. 9d., in writing off the special charges, expenses, and 
losses, as shown in detail in the profit and loss account, leaving 
an available balance of £12,721 10s. 4d., which the Directors 
recommend should be applied as follows :—Dividend on 20,000 
7% First Preference Shares to August 31, 1909, paid on Sep- 
tember 1, 1909, £1,821 10s. 6d. ; transfer to depreciation and 
general reserve account, £5,123 17s. 6d. ; writing down suspense 
account, £2,039 ; writing d »v n head office furniture, £42 13s. 1d. ; 
leaving a balance to carry forward of £3,694 9s. 3d.; total, 
£12,721 10s. 4d. 

In order to pay off loans from the Company's bankers and 
others, and to make provision for future necessary expenditure, 
the capital account of the Company has been readjusted during 
the past year. With the consent of the Debenture Stock and 
shareholders, an issue of a further £100,000 59; First Mortgage 
Debenture Stock, and ot £100,000 7% First Cumulative Prefer- 
ence:Shares of £5 each, ranking in priority to the existing 
£150,000 6% Cumulative Preference Stock, was made in May 
last. Out of the proceeds of this issue, all outstanding loans have 
been paid off. Simultaneously the 30,000 6% Cumulative 
Preference Shares of £5 each were converted into £150,000 695 
Cumulative Stock. The Board have under consideration proposals 
for dealing with the arrears of dividend oa this stock, amounting 
at August 31, 1909, to £71,950. 

Mr. David Finlayson has joined the Board of the Company in 
London; and a Local Board has been formed in Melbourne, 
consisting of the Hon. William L. Baillieu, M. L. C., the Hon. Agar 
Wynne, M.H.R., and the Company's Engineer and Manager, 
Mr. F. W. Clements. 


WELSBACH LITIGATION. 


On Saturday adjourned summonses against the Welsbach 
Incandescent Gas Light Co., under the Merchandise Marks Aet, 
were before Mr. Bros, at Clerkenwell, for the fifth day of hearing. 

Mr. Rufus Isaacs, K.C., was for the prosecution, and Mr. 
Walter, K.C., for the defence. 

As already reported in our columns, Wolfram (Tungstan 
Metal Filament Lamps (Ltd.) and the General Electric Co. com- 
plained of an advertisement issued by the defendant company 
bearing a picture of a lamp with the words Welsbach and 
“ Aur upon it, alleging breaches of the Act. 


Mr. Isaacs stated that the parties had had an opportunity of 
discussing the matter, and proposed taking a course which he 
hoped might have the approval of the magistrate, having regard 
to all the circumstances of the case. As the result of a long and 
expensive enquiry, it seemed that the parties ought to be able 
to arrive at some means of settling the dispute, and so avoid a 
continuance of these proceedings. And they now thought they 
had arrived at a point when it was useless to continue this 
investigation or to ask for the magistrate’s judgment. Mr. 
Walter would make a statement which, without reserve, he would 
accept on behalf of the prosecution, and upon this statement he 
would ask permission to withdraw the summonses. 

Mr. Walter pointed out that it was never intended, in issuing 
the advertisement complained of, that it should lead the public 
to believe that the article in question was the invention of Dr. 
von Welsbach or the manufacture of the Auer Co., and they did 
not intend to repeat any such advertisement, although they 
would continue to mark their own lamps with the words 
“ Welsbach,” their own name, and with their trade-mark, the 
word * Aur." 

Mr. Bros thought the parties had acted very wisely. The 
proceedings were naturally very expensive, with the calling of 
experts and engagement of professional gentlemen. And this 
would have been but a preliminary skirmish to another and more 
protracted and expensive inquiry. The time had not been 
wasted, however, if it had resulted in the parties coming to an 
agrcement without the intervention of the Court. It was a great 
satisfaction to know that the case was going to be withdrawn. 

Thus all proceedings were formally withdrawn, and the matter 
ended. 


— 


EDUCATION AL. 
KING'S COLLEGE (UNIVERSITY OF LONDON). 


In the faculty of engineering during the session 1909-1910 
there will be a special course of advanced lectures and demon- 
strations on single-phase electrical traction, given by Professor 
Ernest Wilson, M. I. E. E., and Mr. Francis Lydall, B. A., B. Sc., 
commencing on Monday, January 17, 1910, at 5.30 p.m. The 
first five lectures, accompanied by demonstrations, will be given 
by Prof. Wilson, and will deal with the fundamental principle: 
involved. The second five lectures, given by Mr. Lydall, will deal 
with practical considerations with special reference to the 
Rotterdam Hague Single phase Railway and the electritication 
on the Midland Railway. The syllabus is a most interesting one, 
and is as follows :— Lecture 1. The three elements comprising an 
electric railway system power supply—train equipment—link 
between power supply and train.--each element as affected by 
choice of system. Three alternative systems, direct current, three 
phase, single phase —each system dependent primarily upon the 
motor—advantages and disadvantages inherent in each system. 


Preliminary consideration of the single-phase railway motor.. 


Lecture 2. The single-phase railway motor—distinguishing 
features—-effect of transformer voltage—two types of single- 
phase motor—-series and compensated repulsion—characteristics 
of series motor—-speed—pull—efficiency—-power-factor. Com- 
mutation poles for neutralising transformer voltage and their 
effect on the electrical and mechanical characteristics. Lecture 3. 
The compensated repulsion motor—electrical characteristics— 
speed — pull—efficiency—power-factor—range of sparkless opera- 
tion. Control of single-phase railway motors—facility of adapting 
voltage control without rheostatic losses—various method; of 
obtaining variation of voltage. Lecture 4. Different arrangements 
of preventive coils and resistances for voltagelvariation—voltage 
stops required for uniform start —number of stops required for 
any given starting conditions —typical wiring diagrams for 
multiple unit control—single-phase contactors —-electric - ele^tro 
pneumatic. Lecture 5. Transmission system for single-phase 
railways mechanical properties— necessity for catenary con- 
struction electrical properties - voltage drop as compared with 
direct current - transmission drop in overhead line and rails — 
the use of sucking transformers interference with telegraphs and 
telephones. Lecture 6. Single-phase overhead line —requirements 
of ideal system different methods of meeting these requirements 
— material employed in the various systems—insulators— 
catenary wire — contact wire—droppers — clips—pull-offs—poles 
and supports. Lecture 7. Section insulation -automatie tightening 
devices - arrangement of overhead line for special conditions — 
under bridges— in tunnels —in stations— feeder system erection 
methods. Lecture 8. Car equipment—high tension apparatus — 
current collector—-requirements to be met— description of 
different types—connection from collector to high tension 
chamber— contents of high tension chamber - connection trom 
high tension chamber to transformer. Lecture 9. Car equipment — 
low tension apparatus—-transformer—control apparatus--car 
wiring- auxiliary apparatus—brake equipment—lighting and 
heating equipment—car to car connections—motors—forced 
ventilation—constructional details. Lecture 10. General con- 
sideration of railway electrification. Graduates of the University 
of London will be admitted at half fees, but Undergraduates will 
only be admitted by special arrangement on the nomination of 
the Dean of Faculty of their College. 
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PATENTS. 


Dynamos or Electrical Motors. 


14391.—-1909. J. Савту, Glasgow. The object is to simplify 


and cheapen the construction of dynamos and motors. 
The magnetic field and yoke parts are a series of stamped 
metal plates with one or more pairs of poles, with holes to 
receive bolts supporting the end plates. These are of 
stamped metal and the requisite key-ways to take the 
bars constituting the feet. Fig. 1 is a side view showing 
the yoke and the end plates in section of a dynamo or 
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Fic. 1. 


electrical motor. Fig. 2 is a half plan of the end plate, and 
a half plan of the yoke showing one pole and the bolts. 
The yoke and magnetic field portion A, which is composed 
of a series of stamped metal plates of square section outside 
is provided with one or more pair of poles. Holes F are 
formed for the reception of the bolts G. These have fitted 
on them the tubular distance pieces H for bracing together 


Fic. 2. 


the end plates I, I, which carry the bearing S, J, J, for the 
spindle of the dynamo or motor. Shields K envelope the 
bearings. The stamped metal plates composing the yoke 
and magnetic ficld A are ronida with the dove-tail key- 
ways L, M, designed for the bars N, O, which constitute 
feet for enabling the dynamo or motor to be bolted down 
to the place required. 


Electrodes for Electric Furnaces. 


4175.— 1909. M. RUTHENBURG, London, E.C. Electrodes are 


often burned away and thinned at the sides owing to the 
action of the hot gas rising up from the arc, and thus it 
is necessary to renew them much more frequently than 
would be the case were the consumption confined to the 
end of the electrode, where the arc is actually produced. 
To obviate this disadvantage it has been proposed to sur- 
round the electrode with a water jacket; but in practice 
this is found to be inconvenient as the electrode frequently 
breaks and an arc is set up between the upper portion of 
the electrode and the jacket which burns away the jacke} 
and allows the liquid circulating therein to enter the 
furnace. In this improvement the electrode is provided 
not merely with a water jacket but with a lining of in- 
sulating and refractory material between the jacket and the 


electrode. This lining might be made of fire-clay or of 
a mixture of fire-clay and asbestos. Fig. 1 is a vertical 
section and Fig. 2 a cross section of one construction of 
lined water-jacket for an electrode. The jacket consists 
of an inner tube A of cast iron, and an outer tube B con- 
nected by distance pieces C. The extremities of the inner 
tube A are screw threaded and engage with the threaded 
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portion of caps D, made of wrought iron. Between the ends 
of the tubes A and B and the caps D are gaskets E of round 
copper wire to ensure water tight joints. The cap D at the 
bottom of the jacket has a flang- D extending within 
the space enclosed by the inner tube A and forming a ledge 
upon which rests a lining tube F made of non-conducting 
and refractory material. This lining is inserted from the 
top and through it passes the electrode G. The holder 
H for this electrode is made of the same diameter as the 
electrode itself, in order that it may easily pass through 
the lining, and the end of the electrode is reduced in 
diameter where it is attached to the holder. Any con- 
venient arrangement may be employed for the circulation 
of water in the space between the tubes A and B, and Fig. 
l shows an inlet opening J and an outlet J. It will be 
apparent that if the electrode G should break at any portion 
ot its length within the jacket the are set up is kept from 
damaging the inner wall A of the water jacket by the 
insulating and refractory lining F. 


Metal Filament Electric Lamps. 


667.--1909. J. Meszaros, London, S.W. This lamp has a 


hollow internally coated cylindrical or a conical reflector 
of comparatively large size supported on a rod rigidly 
connected at its upper end to the base of the bulb and 
steadied by a spring at the lower end. Solid as well as 
tubular central reflectors of various forms have been 
fitted with a steadying spring and are either freely sus- 
pended from the base of the lamp or firmly held between 
the base and pip of the bulb. In another arrang. ment 
the leading in wires hold a suspended star-shaped carbon 
filament carrier at a distance below the base of the bulb, 
this carrier being connected with a depending rod fast, 
in the pip of the bulb to hold between the carrier and the 
lower cross-arms of the carbon filaments either a, tubular 
or solid externally coated reflector, In this new lamp 


870 THE ELECTRICAL ENGINEER, DECEMBER 17, 


1909. 


firmly secured in the сар of the lamp, is а depending rigid 
rod, the lower end of which is resilently attached to a small 
glass plug fused in the pip of the bulb in a usual manner, 
The rod is fixed direct in the cap of the lamp, and has a 
collar to receive the radial arms for retaining the metal 
filaments. On the rod is mounted a hollow central cylindrical 
or conical reflector of comparatively large size, which is 
formed with end portions having each a central or axial 
orifice adapted to fit the rod and to be supported on it by 
a lower collar. The lower supporting collar is fitted with 
radial arms having hooks for the retention of the sections 
of the hlaments. Fig. 1 is an elevation of an electric filament 


lamp provided with a central cylindrical reflector and carrier 
rod within the continuous lament cluster. Fig. 2 is a similar 
view of a lamp provided with a hollow conical reflector 
and its carrier rod. Figs. 3 and 4 are separate elevations 
of the reflectors. Fig. 5 is an elevation of the supporting 
rod. The bulb A is fitted with the cap B, which carries 
the rod C to which are secured the filaments D. On the 
rod € is mounted a hollow reflector E or E, which is sup- 
ported at its lower end upon a collar c. The vibrations 
of the rod € are checked by a spring F attached with one 
end to such rod and with its outer end to a glass plug G 
fixed in the pip of the bulb. 


Telephonic Apparatus. 


21002.—1909. E. A. GnanaM, Brockley. The apparatus com- 
prises a water-tight casing in which a transmitter is mounted 
and which contains a telephonic receiver. The receiver is 
mounted on arms articulated to the casing and adapted 
when moved into position for use to operate both the switch 
and the carbon granule agitating device of the microphonic 
transmitter. 


Receivers for Wireless Telegraphy. 


4125.—1909. G. Marcosi, Westminster. Two rectifying 
detectors are connected to the secondaries of two oscilla- 
tion transformers the primaries of which are joined to the 
receiving serial conductor. A condenser is inserted in the 
circuit of each of the secondaries and are so arranged 
that one of them is in resonance with the electrical waves 
which it is desired to receive, while the other has a period 
differing slightly from that of the waves. The valves are 
&0 connected to an induction coil that the rectified currents 
which they generate in consequence of the received oscilla- 
tions are opposed to each other in polarity, 


Electrle Switches. 


4111.--1909. A. H. Curtis, Bedford. The slow continuous morve- 
ment of the levera moving over seriesof contacts in electric 
switches is transformed into one in which there is a quick 
movement between the steps and a period of rest on each 
step. ‘This is effected by an improvement in the worm gear 
and cam, and also the provision of a spring for controlling 
their movement. 


Wireless Signallin g. 


18430.— 1909. R. А. FEssFNDEN, Brant Rock, U.S.A. In order 
to provide for more eflicient production of high frequency 
oscillations and electro-magnetic waves the armature 
winding is mounted asymmetrically in the aid gap of the mag- 
netic circuit and is axially adjustable in the space between 
the fixed and rotary elements of the magnetic system. 
The armature is made of boxwood in numerous sections, 
clamped together and supported so as to allow the sections 
to expand independently. 


Wireless Signalling. 


20466.—1908. R. A. FESSENDEN, Brant Rock, U.S.A. In this 
system the indications produced by locally sustained 
impulses are normally annulled or modified by received 
impulses continuously emitted from another station. 
Signalling is effected by interrupting these impulses at 
the sending station so that the locally produced indica. 
tions become effective. 


Electrical Wiring. 


23413.—1908. А. E. Lamkin, Croydon. The ends of tubular 
line conductors are connected by means of solid coupling 
pieces on to the ends of which they are forced. The con- 
ductors are arranged within insulating material surrounded 
by a casing. 

Incandescent Electric Lamps. 


24212. 1908. SOCIETE FRANCAISE D'INCANDESCENCE PAR LE 
Gaz, Paris. The support for the lamp filaments consists 
of a central rod of insulating refractory material to which 
fusible metal stems are fixed so as to form a helix. The free 
ends of the stems are provided with hooks of very refractory 
material is suspended from the hooks and is wound in a 
single or double helix around the support. 


Boosters. 


16473.— 1908. W. STANSFIELD & J. J. Harr, Manchester. 
In order to maintain a constant pressure across the mains 
which supply the lamps, the booster has differentially 
arranged shunt field windings in series with a resistance, 
the magnitude of which varies with the variation of tem- 
perature due to the variation of current. 


Electrically Heating Liquids. 


24038. --1908. J. A. ABBOTT, Dublin. & coil or other resist- 
ance is inserted into the liquid. The lowering of the resist- 
ance connect: the e'ectric current and causes the resistance 
to become heated, thereby heating the current. When the 
resistance is withdrawn the electric current is disconnected. 


Controllers for Electric Motors. 


28188.—-1908. BRITISH THomson-Houston Co., London. In 
controllers provided with a sliding cam to operate the 
emergency device a handle is arranged to rotate with the 
operating shaft. This handle is pivoted so as to have a 
limited rotary movement in a vertical plane against the 
action of a spring. The handle may be operatively connected 
with the emergency devices so that a rotary movement 
of the handle under the downward pressure of the operator's 
hand moves the cam out of operative engagement with 
the emergency device. 


Electric Switch. 


25819.— 1908.  CaRDWELL, Bowmax, Еогр-Јлоүр, IL. TD. 
London. This improved switch comprises a standard to 
which a blade is pivoted for rapidly making and breaking 
contact. An arm is rigidly connected to the blade ana carries 
springs which control the blade and maintain the switch 
in an open or closed position. 


Tramway Points. 


23546.—-1908. G. H. BUTTERWORTH, Great Crosby. Instead 
of conveying the energising current from the car to the 
point actuating and releasing mechanisms through rubbing 
contact picces on the trolley head and corresponding 
contact strips carried by the trolley wire, a series of surface 
contact studs are buried in the roadway and a series of 
conducting contaet wheels are carried by a frame under 
the car body. 


Cooling Rotor Windings. 


10500..— 1909. SIEMENS SCHICKERTWERKE, G.m.b.H., Berlin. 
Metal blades are fitted to the opposite end of the machine 
to the commutator. These blades project from end con- 
nections and drive the cooling air in a radial direction 
after the manner of a fan, and in this manner being them- 
selves cooled, draw off heat from the conductors. 
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NOTES. 
FUTURE OF ELECTRICITY. 


At the annual dinner of the Newcastle Local Section of 
the Institution of Electrical Engineers the right note of 
optimism was struck. As Professor R. L. Weighton pointed 
out in proposing the toast of the evening, electricity in 
its varied manifestations surrounds us on all sides, and 
has had an enormous effect upon the older branches of 
engineering, upon constructive engineering generally. He 
was quite safe in prophesving that the miracles of the 
future were with the engineer, and more particularly with 
the electrical engineer. Professor Kapp. in replv, said 
that electricians owcd a great deal to the mechanical 
engineer, and that, after all, electricitv was only mechanical 
engineering with a little bit of electricity grafted on. 
Making allowances for the permissible after-dinner exagger- 
ation, this states a truth which too many voung electricians 
are apt to overlook. As an engineering writer stated 
recently, he had a well-cducated, bright young electrician 
under him, capable, yet who floundered hopelessly when 
asked to calculate whether certain floor beams could carry 
a generator proposed to be erected thereon. Of course, 
such limitation handicapped him severely. As Mr. Mordey 
put it tersely enough when addressing the students of the 
Crystal Palace School of Practical Engineering, nothing 
helped a man so much in engineering work as to be able 
to take his coat off and do the job himself. Now, if this 
is applied to electrical engineering, it presupposes more 
than a cursory knowledge of mechanical and civil engineer- 
ing. We must specialise, of course, but only after possessing 
ourselves of a sufficient all-round experience. 


CHEAP ELECTRICITY. 


Bv the wav, Professor Kapp rather startled some of 
his auditors when on congratulating the local engineers and 
shipbuilders on having electricity as cheap as twopence 
per unit, he pointed out that in Italy the price ranged from 
eightpence to ninepence per unit. It is true that whilst 
in Italv there are some very big concerns using electricity, 
in England there are far more establishments, great and 
small, who depend upon it for industrial purposes. 


PROFITABLE ELECTRICITY. 

Of curse there is such a thing as having goods or service 
too cheap, and there are not wanting those connected 
with the electrical industries who hold that electric current 
is sold at too low a rate. On the other hand such a return 
as is included in Part III. of the Home Office report on 
Municipal Trading, which has only recently been issued, 
proves that cheap electricity pays. We see this if we take 
the following instances of the latest returns available at 
the Home Office :— Birmingham, electricity department, 
£7,677 profit, trams (worked by the council) profit £4,353 ; 
Brighton, tramways department, profit £1,616, telephones 
£464 (though here there was a loss in the electricity depart- 
ment of £976); Croydon, electricity department, profit 
£4,190, tramways profit £973; East Ham, electricity 
department, profit £637 (plus £1,750 towards rates adjust- 
ment), tramways £4,580 (plus £5,250 to rates adjustment); 
West Ham, electricity department, profit £2,523, tram- 
ways profit £16,920; Derby, electricity department, profit 
£969, tramways £6,808 ; Leicester, electricity department, 
profit £6,882, tramways profit £12,110 ; Norwich, clectricity 
department, profit £5,603 ; Nottingham, electricity depart- 
ment, profit £13,514, tramways profit £20,177; Wolver- 
hampton, electricity department, profit £3,474, tramways 
profit £6,419. Which is not a bad showing. 


GERMAN PATENT LAWS. 


Vigorous efforts are being made in Germany to find 
some way to modtfy the rigours of the British Patent 
Laws, as regards the working clauses. Manufacturers 
desire to have the law so altered as to enable German 
to make reprisals against England, Austria Hungary and 
France, or to negotiate treaties for the mutual relinquish- 
ment of compulsory working clauses, on the understanding 
that effective working in any of the contracting countries 
should satisfy the others. So far no official steps have 
been taken. 


MISPLACED ELECTRIC LAMPS. 


1с appears that the Hamburg Theatre managers are 
somewhat worried as to the result of the too great popu- 
larity of portable electric lamps. It seems that theatre 
goers use their pocket electric lamps for the purpose of 
reading their programmes when the lights are turned low. 
We can well understand that at the thrilling moment 
when for scenic reasons the auditorium is left in darkness, 
it must be awkward to see flashes popping about the 
audience like will o' the wisps or fire-flies. Besides spoiling 
evfects, such sudden flashes might well give rise to panic. 
But the interesting point is the evidence of the popularity 
of the portable lamp. All, however, who know how grue- 
somely dark the cavernous common stairs of great blocks 
of flats become after midnight in most continental cities, 
will svmpathise with the Hamburgers. 


GROWING DEMAND FOR POWER. 


Mr. W. W. Lackie, City Electrical Engineer of Glasgow, 
has been taking the citizens into his confidence. He predicts 
a good time coming, not only for the electricity works, but 
for the consumers of light and power. It is largely on the 
steadv growth of demand for power that he pins his faith 
to the progressive prcfi.ableness of the undertaking and the 
cheapening of supply. He declares that ever since 1898 it 
has become increasingly apparent that the supply of elec- 
trical energy for power purposes is to be a ruling element 
in the development of the electrical industry. The relative 
growth of the supply for lighting and power purposes is very 
remarkable. In 1898 the h.p. required for hghting was 
7,899, for motors 201, this rose respectively thus: 1900, 
13,806, 1,894; 1904, 32,634, 9,366 ; 1906, 36,695, 19,805 ; 
1908, 36,495, 29,505. 


THE NATURE OF THE DEMAND. 


Mr. Lackie goes on to say that the demand began in 
quite a small way, being principally made for working 
hoists and fans in large tenements of offices, and later for a 
few cranes in engineering works. Next followed the appli- 
cation of the electric motor to the driving of printing 
machinery. The development of power supply has con- 
tinued, until now there is hardly an industry in the citv 
which has not an increasing proportion of its operations 
dependent upon a continuous supply of electricity from the 
Corporation mains. Last vear in Glasgow there were 112 
different. trades, representing 2,600 consumers, using elec- 
tricitv for power purposes. The power demand goes on 
summer and winter alike, and is en the whole steady. Large 
power consumers are found remote from the source of 
supply as well as in the densely populated parts of the city. 
Altogether the energetic engineer contrives to draw а very 
lively and convincing picture. 


* WIRELESS" EFFICIENCY. 


In connection with the discussion on Professor Fleming's 
paper on quantitative measurement in connection with 
radio-telegraphv, Mr. B. Davies has sent а lengthy written 
commentorv. One point he raises touches upon an aspect 
of the question to which we alluded last week in these 
columns. He savs: " The efliciency of transmission men- 
tioned at the end of the paper is also interesting. The 
figures given for the power issued by the sending antenna, 
and the power caught bv the receiving antenna, reveal an 
enormous attenuation of the strength of the signal with 
distance. Thus, of the 18,000,000 ergs emitted from the 
battleship Henry IV. only 320 ergs could be picked up at a 
distance of | kilometre or 63 mile. This represents a * power 
attenuation constant ^ of 20 per mile. Compared with the 
same ‘constant? for submarine cables, thi: 77 a verv large 
figure. A cable working at top speea gives a power attenua- 
tion of the order of ‘OL per mile. The wireless attenuation is 
thus 2,000 times as great as that of a submarine cable. 
‘This exhibits well the great sensibility of the coherer.” 


THE I. E. E. AND ELECTRICITY IN MINES. 


In another column there will be found an official intima- 
tion from the Institution of Electrical Engineers that the 
Council are preparing to tender evidence to the Home 
Office Departmental Committee on the Use of Electricity 
in Mines. The Secretary writes that he will be zlad to 
receive any observations on the subject. from electrical 
engineers. Although the Home Office enquiry is extremely 
limited in its scope, it is important that the evidence 
tendered should be as complete as possible, and so we 
would urge upon our readers the advisability of considering 
the matter at once and communicating with the Secretary 
as soon as possible. It should be remembered that the 
finding of the Committee may have considerable influence 
for some time to follow, both as regards Home Office 
regulations and future legislation. 


COPPER. 


Messrs. Bolling & Lowe, in their trade report for the past 
vear, state that 1909 in the copper market has been a 
remarkable vear by reason of the enormous speculative 
dealing for the rise, which has resulted in a remarkably 
steady market notwithstanding the constant deterioration 
apparent in the statistical position. High water-mark in 
prices was touched last January at £64 3s. 9d.. and low 
water-inark was reached in March at £54 10s. The prices 
during the greater part of the vear moved between £58 
and £62, and it was round about this range that the bulk 
of the huge speculative commitments was opened np. These 
operations were based upon a belief in. or a fore-knowledze 
of an impending consolidation of leading interests in North 
America headed by the Amaleamated Copper Co. and 
those at the back of the operations have kept continuously 
to their holdings through vood report and evil. The nego- 
tiations, which have been very protracted, resulted in a 
basis of agreement being reached, but the plans formulated 
for carrying it into effect have been disturbed by the now 
historie declaration that the Standard Oil Co. is an illegal 
Corporation, and pending the discovery of some means of 
evading the law, as at present interpreted, the proposed 
copper merger. following the lines of the оп trust, has been 
postponed. There is no doubt that in some form or other 
the consolidation will take effect, in which case the interests 
concerned will control probably 209, of the North American 
output of copper, the chief parties to it being the Amalga- 
mated, Guggenh im and Cole-Ryan Groups. Already, as 
a result of the negotiations and of the better feeling existing 
between all United States copper producers, steps are 
being taken to control production by 10°), and this if 
put into effect should wipe out the overplus of output seen 
this vear. 


Messrs. Morris & Hawkins, Ltd., 30, St. Mary Axe, 
E.C., and Davenham, Essex, write in reference to the 
winding up of the Morris-Hawkins Electrical Co., Ltd., 
that as in some quarters this has been taken as referring 
to their company, they wish to point out that Morris- 
Hawkins, Ltd., have no connection whatever with the 
Morris-Hawkins Electrical Co., Ltd. 
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TRAMWAYS —INCOME TAX AND DEPRECIATION. 


In view of the great importance of the subject of income 
tax assessment and depreciation allowances, as recently 
shown in our columns, а brief abstract from the London 
County Council's Finance Committee concerning the Tram- 
ways undertaking, should be of interest. Mr. Goldie states 
In his report that negotiations have for some time been 
proceeding with the chief inspector of taxes with a view to 
a determination of the hability of the Council and a settle- 
ment has now been arrived at. Before giving the amounts 
pavable under the settlement, it would be well to deal with 
some special points to which attention was devoted during 
the course of the negotiations. 

As regards allowances for depreciation of permanent way 
(conduit. traction), figures were prepared for the Council, 
which showed that the average cost of renewal of conduit 
lines was £5,450 a single mile of track, and this figure has 
now been accepted by the chief inspector of taxes. Taking 
the average life at 10 vears the annual allowance is £545. 
The following items have also been allowed, in accordance 
with a scheme adopted by the Inland Revenue, viz., £315 
a single mile of track for permanent wav (overhead traction), 
70% on written-down copital cost of cars, 3% on written- 
down capital cost of cables and 5% on written-down capital 
cost of general plant and michinery. The total allowances 
for depreciation for each of the five years, 1904-5 to 1908-9, 
are as follows :—1904-5, £306,202: 1905-6, £52,308 ; 
1906-7, 477.878; 1907-8, £122,680 ; 1903-9, £160,900. 

A claim was also made on behalf of the Council under 
section 101 of the Income Tax Act, 1842, to set oif against 
the " profit " on the tramways the loss on the steamboats 
during the three years in which a service was run. Ths 
claim has been admitted, and the total amount which has 
been allowed is £88,171, made up as follows :— 1905-6, 
£36.454 (loss on working £29,543, wear and tear 46,911): 
1906-7, £26,885 (loss on working £18,416, wear and tear 
£8,469) ; 1907-8, £24,832 (loss on working £16,363, wear 
and tear £8,469). The allowance for wear and tear in each 
vear represents 4% on capital expenditure on boats. 

A claim was also made for an allowance of £3,725 a nule 
in respect of horse lines reconstructed for electric. traction 
and which were wholly worn out at the time of reconstruc- 
tion. The Council will remember that originally an allow- 
ance in respect of horse lines partly worn out was claimed, 
hut on appeal to the High Court against the disallowance 
of this claim by the District Commissioners, the Council was 
unsuccessful, The present position is that the Council has 
been allowed £3,725 a mile in respect of about 71} miles 
(single line)--of which 5 miles were allowed in 1903-4— 
wholly worn out, and nothing in respect of about 50 miles 
not wholly worn out at the time of reconstruction. On 
March 31. 1909, there were about 69 miles not reconstructed, 
and the Council will no doubt be able to claim allowances 
for the greater part of these. The amounts allowed each vear 
for the 5 vears now in question were as follows :— 1904-5, 
412.136: 1905-6. £17.135; 1906-7, £104,747 ; 1907-8, 
882.829; 1908-9, £29,688, 

For the year 1908-9 the net amount on which tax 
is pavable is £126,759, after allowing for the fact that in 
accounting to the Inland Revenue for the tax deducted by 
the Council from interest on its consolidated stock, the 
Council is allowed to retain tax on interest paid out of 
income already taxed. Interest upon the money borrow d 
for the tramwavs undertaking is not allowed as a deduetion 
in arriving at the amount of tramways " profits“ liable to 
tax, and inasmuch as such interest is pavable out of taxcd 
tramwavs profits the Inland Revenue would get tax twice 
over on the same income if the deduction and retention «f 
tax on the interest were not allowed. Shortly stated, the 
net amount on which the Council pays income tax ou tts 
tramways is the net surplus of the year, plus items (f 
expendit ure not allowed by the Inland Revenue to be take Т 
into account in arriving at the assessable " profits.“ plus 
repayment of debt but deducting allowance for depreciation. 
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ELECTRICALLY HEATED HOUSEHOLD 
J APPLIANCES.* 


By A. G. JONES. 


The load factor of the central station 1s a subject which 
materially affects the financial success of the station. 
Therefore, progressive managers throughout the entire 
country have turned their attentions towards making 


the ratio above referred to as high as possible. The cost 


of managing the svstem and distributing the electrical 
energy is not merely the operating expense of the station 
but includes the depreciation on the equipment and interest 
on the money invested. The operating expense may be 
divided into two classes, one class dependent on the load, 
and the other class independent of the load. It is, there- 
fore, evident that a station with a large k.w. output will 
have a cheaper operating cost per kilowatt-hour than 
will a similar station of smaller kilowatt-hour output. 
It has been found by experience that it 1з almost as 
economical from an operating standpoint to deliver two 
k.w.h. as it is to deliver one kilowatt-hour, assuming, 
of course, that the plant is of sufficient capacitv to take 
care of the large load. It will, therefore, be seen that a 
high load factor, meaning a high k.w. output, would con- 
siderably lower the cost of operation of a given station. 
Medium and large size stations consider a load factor 
of thirty-five per cent. to be very good, indeed, and a load 
factor of fifty per cent. to be excellent. 


The daylight load is secured by the installation of 


motors and heating devices. How many central managers 
are there who walk down their brilliantly lighted thorough- 
fares in a blaze of light from electric signs, which have been 
placed on the system by the strenuous efforts of canvassers ? 
The electric sign business 1s undoubtedly profitable to the 
central stations, but if you will stop a moment and consider 
the effect which would be obtained if electric signs were 
in use during the morning, the noon and the evening 
meal hours, you will find an incentive m instituting a 
vigorous campaign in behalf of electrically heated devices. 
In other words, suppose that you had an equivalent con- 
nected load of heating devices in service during the morning, 
noon and evening meal hours, do you not agree that the 
load factor would be materially improved, and the cost 
of generation per kilowatt-hour materially reduced ? 
The experience of companies that have extensively ex- 
ploited electric heating devices will confirm the truth 
of such arguments. Think of the energy lost while operating 
a large generating plant at the reduced efficiency ensuing 
from a small load. Suppose that the central station in 
which you are interested had connected to its lines fifty 
or one hundred cooking outfits, and that the average 
loads of such outfits were represented by the values given 
in the table below. 7 

Taking data from actual experience, which may be 
considered as being a fair rate for a family consisting 
of three to four persons, it was found that the average 
weekly consumption of current for cooking and heating 
purposes was as follows :—Breakfast hour (6.30 to 8) 5} 
k.w. h. ; baking time (8 to 11), 7 k.w. h. ; ironing (7 to 11), 
21 k.w.h.; mid-day meal time (11.30 to 1), 9 К.м. h.; 
general consumption between 1 and 4.30, 2 k.w.h.; 
supper time (4.30 to 8), 3 k.w. h. ; night load, 2 k.w. h. ; 
that is, a total for cooking and heating of 31 k.w. h., 
day load. The lighting load (4.30 to midnight) was only 
10 k.w. h. for the week. 

In the particular case above referred to, the consumer 
used current during the previous year to the amount 
of $35 for light, and after the installation of the heating 
and cooking devices, his bill was increased to approxi- 
mately $110 per year, showing an increased income to 
the central station amounting to over 150% for this 
particular residence. This case illustrates what can be done, 
and what should be done, in exploiting the electric heating 
business. Notwithstanding the great increase in revenue 
to the central station, the consumer’s bill was approxi- 
mately the same as it had previously been when using 
gas and coal for cooking purposes. | 

In introducing heating and cooking devices, public 
demonstrations are of great value, but under no con- 


* Abstract of paper read at Joint Convention N.W. Electric Light and 
Power Association, 1909. 


dition should the demonstration be in the hands of a person 
incompetent and unfamiliar with the details of the devices. 
A great amount of interest is always shown in displays 
and demonstrations of electric heating and cooking devices. 
Besides the attractive appearance of the goods, they 
seem to have a fascination which cannot be easily explained. 
They are clean, sanitary, quick in operation, and orna- 
mental, reasons which undoubtedly appeal to the most 
critical housewife. | 

The layman usually has à more or less vague idea as 
to the meaning of the watts rating as will be found on the 
nameplate of heating devices, and, perhaps, the simplest 
way to make such a rating comprehensive to the public 
is to reduce the rating in watts to an equivalent number 
of 16 c.p., 110 volt, carbon lamps. The standard 110 volt, 
16 c.p. carbon lamp consumes about fifty-six watts ; 
therefore, if the watt rating on the nameplate of the heating 
device be divided by fifty-six, the “lamp equivalent’ 
will be obtained. If the consumer will, therefore, compare 
the lamp equivalent of the heating device which he pro- . 
poses to use, he will have a very good general idea of 
what he might expect the operation of the heating device 
will cost, by comparison with previous lighting bills. 
If electric cooking and heating is employed extensivelv 
in any given house, it is desirable to have the entire circut 
separate from the lighting circuit, and metered by an 
independent meter. In this way the consumer can obtain 
definite figures as to the actual cost of cooking or heating 
by electricity. Often the installing of а curve-drawing 
wattmeter for a short time will prove instructive both to 
the customer and the lighting company. 

The importance of heating-device displays in the exhibit 
rooms or offices of central stations will not be questioned 
by the most sceptical manager, and in order that such 
a display may be most effective and interesting to pros- 
pective customers, the articles chosen should be representa- 
tive and few in quantity, rather than simply a miscellaneous 
collection of a complete line. To be most attractive, they 
should be surrounded by articles in keeping with their 
use. For instance, a chafing-dish on a well-finished table 
with a few dainty dishes and some silverware will catch 
the eye of an apparently disinterested person much quicker 
than would a general conglomeration of heating devices. 
The coffee percolator and the toaster, when in operation, 
make a very attractive display. In other words, the more 
ornamental the appearance of the general display, the 
more effective it will be. 

The heating units in various electric appliances vary 
materially with different manufacturers and with the 
particular article in question. The units may, however, 
be divided into three general classes, known as: (1) Flat 
unit; (2) the well-known cartridge unit; (3) a unit com- 
posed of resistance wire wound on mandrels of various 
shapes. 

A typical flat unit consists of a stamping of the desired 
shape made from a solid sheet of specially prepared resist- 
ance metal of very thin cross section. This is placed between 
thin sheets of amber mica, and securely clamped in position, 
which brings the resistance material in close thermal 
contact with the surface to be heated. Such a unit is ideal 
for flatirons, percolators, small disc stoves, and other 
appliances where an even temperature is required over 
the entire surface. | 

The cartridge unit consists of a 5 of suitable resist- 
ance wire wound on edge, each layer being insulated 
by a powdered material resembling porcelain. The spiral 
is then encased in a metal cartridge, after which it is baked 
to a very high temperature. This type of unit is eminently . 
well suited for instantaneous water heaters, and other 
devices which do not require uniform heating of a flat 
surface. The cartridge unit is also used with great success 
in flatirons, since the metal composing the iron can be 
shaped in such a manner as to produce an even temperature 
on the smoothing surface of the iron. Thisis accomplished 
by putting a great amount of metal in the proper place, 
and also by forming an air space directly beneath the 
cartridge unit, that 1s, between the unit and the surface 
of the iron, thus preventing the centre of the iron from 
becoming too hot and insuring a uniform heat on the working 
surface. The cartridge unit has the advantage of being 
very easily renewable, and also has a remarkably long life. 
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The various heating units constructed from ordinary 
round resistance wire wound on suitable mandrels have 
many applications, but broadly speaking do not admit 
of the most efficient utilisation of heat. 

Great care should be exercised by the agent or solicitor 
in selling heating devices to be certain as to the voltage of 
the circuit upon which the device is to be used. A large 
percentage of the trouble with heating devices is due to 
using such devices on circuits of voltages varying widely 
from that for which the unit is designed. In order to get 
the maximum efficiency from a heating unit, it must be 
designed rather closely to its voltage limit, and for this 
reason heating devices should not be used on circuits 
varying more than 5% from the rated nameplate voltage. 
An excessive voltage, of course, results in short life, and 
low voltage results in dissatisfaction caused by the great 
length of time taken for the unit to come to a working 
temperature. 

The application of heating and cooking devices is very 
broad. The table given below, being taken from the 
“ Solicitors Handbook of the National Electric Light 
Association,” gives a very complete outline of the most 
useful devices. The table gives the name of the material, 
the energy consumed and the cost of operation per hour 
at five cents per kilowatt-hour :— 


Cents per 
Apparatus. Watts. Hour. 
Broilers, 3 ht. 300 to 1.200 1 5 to 6 
Chafing dishes, 3 ht. Аз 200 to 500 l to 2:5 
Cigar lighters .. vá i^ s 75 0°375 
Coffee percolators for 6 in. stove 100 to 440 OS to 2˙2 
Coil heaters 110 to 440 05 to 2˙2 
Corn poppers .... oe Е 300 1°5 
Curling-iron heaters .. si es 60 0:3 
Double boilers for 6 in., 3 ht. stove .. 100 to 440 05 to 2˙2 


Flatiron (domestic size), 3 lb. 275 l 
Flatiron (domestic size), 5 lb. 400 2 
Flatiron (domestic size), 9 lb. 610 3°05 
Foot warmers .. vx ре 50 to 400 025 to 2 
Frying kettles, 8 in. diameter EN 825 4:125 
Griddle-cake cookers, 9 by 12 in., 3 ht. 330 to 880 17 їо 44 
Griddle-cake cookers, 12 by 18 in., 3 ht. 500 to 1,500 2.5 to 75 
Heating pads .. - ks - 50 0°25 
Instantaneous flow water heaters 2.000 10 
Kitchenettes (complete), average 1,500 7:5 
Nursery milk warmers "t 450 2:25 
Ornamental stoves 250to 500 1:25 to 2:5 
Оуепв Ex 1,200 to 1,500 6 to 7:5 
Plate warmers .. 300 1:5 
Radiators ex "m " 700 to 6,000 3:5 to 30 
Ranges, three heats, 4 to 6 people .. 1,000 to 4,515 5 to 22 
Ranges, three heats, 6 to 12 people. 1,100 to 5,250 — 5:5to 26 
Ranges. three heats, 12 to 20 people.. 2,000 to 7,200 10 to 36 
Shaving mugs .. eds is 150 to 75 
Stoves (plain), 4:5 in., З ht. 50 їо 220 O25 to 1˙1 
Stoves (plain), 6 in., 3 ht. 100 to 440 0-5 to 2:2 
Stoves (plain), 7 in., 3 ht. 120 to 600 (0:6 to 3 
Stoves (plain), 8 in., 3 ht. 165 to 825 0°75 to 412. 
Stoves (plain), 10 in., 3 ht. 275 to 1,100 1:3 to 5:5 
Stoves (plain), 12 in., 3 ht. 325 to 1,300 1:6 to 6:5 
Stove, traveller's 2 S 200 l 
Toasters. 9 in. by 12 in., 3 ht. 330 to 880  l'6to44 
Toasters, 12 in. by 18 in., 3 ht. 500 to 1,500  2:5to 7:5 
Urns, l-gal., 3 ht. ; Ке 110to 440 0°5{о022 
Urns, 5-gal., 3 ht. T T 440 to 1,700 2 to 8:5 


In addition to the above table of household heating and 
cooking utensils, there are a number of other useful devices, 
such as glue pots, soldering irons, leather-finishing tools, 
drying tables for use in printeries and binderies, etc. 

Heat energy is derived from electric energy by passing 
the current through a resistance of suitable dimensions. 
The amount of heat energy dissipated will depend absolutely 
on the product of the resistance into the square of the 
current. From this it will be seen that the actual number 
of heat units can be accurately predetermined, the 
efficiency of the heating unit depending upon the design 
of the unit itself, and the design of the device in which 
it is used. We, therefore, have to look to the ingenious 
engineer to give us heating devices of high efficiency. 
The short life of heating units can be often traced to poor 
design, inasmuch as the resistor has to work at a tempera- 
ture considerably above that which would be necessary 
if the design of the appliance in which it is used were such 
as to utilise the maximum amount of heat produced. 

The majority of heating devices, such as the tea-kettles, 
combination cookers, water heaters, and stewpans, usually 
require from ten to fifteen minutes to reach the boiling 
point, whereas, with the grids, hot plates, and such devices 


as require rapid heating, they take only from two to six 
minutes to reach an operating temperature, assuming, of 
course, that the surrounding temperature is normal. 

The electric coffee percolator is especially representative 
of the rapid strides which have been made in the art of 
design and manufacture of heating devices within the past 
several years. Actual tests on a one-and-one-half-pint 
size of percolator prove that water drawn from a hydrant, 
direct, at a temperature of eighteen degrees centigrade, 
required only forty-five seconds to start to percolate, 
and only one minute and forty seconds in the three-pint 
size. In either case the percolation proceeds very rapidly, 
and the coffee is finished 1n ten minutes or less. Such results 
are due to the improvement in the design of the heating 
unit, and also to the improvement in the design of the 
" pump in the latter designs. 


WIRELESS TELEGRAPHY. 
By GUGLIELMO MARCONI, D.Se., LL.D. 
(Contixued from page 846 ). 


In January, 1901, some successful experiments were 
carried out between two points on the South Coast of 
England, 186 miles apart, i.e., St. Catherine's Point (Isle 
of Wight) and The Lizard, in Cornwall.* The total height 


_of these stations above sea level did not exceed 100 meters. 


whereas to clear the curvature of the earth a height of 
more than 1,600 meters at each end would have been 
necessary. The results obtained from these tests, which at 
the time constituted a record distance, seemed to indicate 
that electric waves produced in the manner I had adopted 
would most probably be able to make their way round the 
curvature of the earth, and that, therefore, even at great 
distances, such as those dividing America from Europe, 
the factor of the earth's curvature would not constitute 
an insurmountable barrier to the extension of telegraphy 
through space. 

The belief that the curvature of the earth would not stop 
the propagation of the waves, and the success obtained bv 
syntonic methods in preventing mutual interference, led 
me in 1900 to decide to attempt the experiment of testing 
whether or not it would be possible to detect electric waves 
over a distance of 4,000 kilometers, which, if successful, 
would immediately prove the possibiltiy of telegraphing 
without wires between Europe and America. 

The experiment was, in my opinion, of great importance 
from a scientific point of view, and I was convinced that 
the discovery of the possibility to transmit electric waves 
across the Atlantic Ocean, and the exact knowledge of the 
real conditions under which telegraphy over such distances 
could be carried out, would do much to improve our 
understanding of the phenomena connected with wircless 
transmission. The transmitter erected at Poldhu, on the 
coast of Cornwall, was similar in principle to the one I 
have already referred to, but on a very much larger scale 
than anything previously attempted.[ The power of the 
generating plant was about 25 kw. 

Numerous difficulties were encountered in producing and 
controlling for the first time electrical oscillations of such 
pon In much of the work I obtained valuable assistance 
rom Professor J. A. Fleming, Mr. R. N. Vyvyan, and Mr. 
W. S. Entwistle. 

My previous tests had convinced me that when en- 
deavouring to extend the distance of communication, it 
was not merely sufficient to augment the power of the 
electrical energy of the sender, but that it was also necessary 
to increase the area or height of the transmitting and 
receiving elevated conductors. 

As it would have been too expensive to employ vertical 
wires of great height, I decided to increase their number 
and capacity, which seemed likely to make possible the 
efficient utilization of large amounts of energy. 

The arrangement of transmitting antenne, which was 
used at Poldhu, consisted of a fan-like arrangement of 
wires supported by an insulated stay between masts only 
48 meters high and 60 meters apart. These wires converged 


* See Journal of the Society of Arts, London." Vol. XLIX, page 512, 
1901. 


1 5 Institution of Great Britain. Lecture by G. Marconi, June 13, 
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together at the lower end, and were connected to the trans- 
mitting apparatus contained in a building. For the purpose 
of the test a powerful station had been erected at Cape 
Cod, near New York, but the completion of the arrange- 
ments at that station were delayed in consequence of a 
storm which destroyed the masts and antennes. 

I, therefore, decided to try the experiments by means of 
& temporary receiving station erected in Newfoundland, to 
which country I proceeded with two assistants about the 
end of November, 1901. 

The tests were commenced early in December, 1901, and 
on the 12th of that month the signals transmitted from 
England were clearly and distinctly received at the tem- 
porary station at St. John’s in Newfoundland. 

Confirmatorv tests were carried out in February, 1902, 
between Poldhu and a receiving station on the s.s. Phila- 
delphia, of the American Line. On board this ship readable 
messages were received by means of a recording instrument 
up to a distance of 1,551 miles, and test letters as far as 
2,099 miles from Poldhu. The tape records obtained on the 
Philadelphia at the various distances were exceedingly 
clear and distinct, as can he seen by the specimens ex- 
hibited. 

These results, although achieved with imperfect apparatus, 
were sufficient to convince me and my co-workers that bv 
means of permanent stations and the employment of 
sufficient power it would be possible to transmit. messages 
across the Atlantic Ocean in the same way as they were 
sent over much shorter distances. The tests could not be 
continued in Newfoundland owing to the hostility of a 
cable company, which claimed all rights for telegraphv, 
whether wireless or otherwise, in that colony. 

À result of scientific interest which I first noticed during 
the tests on s.s. Philadelphia, and which is a most important 
factor in long-distance radio-telegraphy, was the very 
marked and detrimental cffect of daylight on the propaga- 
tion of electric waves at great distances; the range by 
night being usual more than double that attainable 
during daytime. ў 

I do not think that this effect has yet been satisfactorily 
investigated or explained. At the time I carried out the 
tests I was of opinion that it might be due to the loss of 
energy at the transmitter, caused by the dis-electrification 
of the highly-charged transmitting elevated conductor 
under the influence of sunlight. 

I am now inclined to believe that the absorption of 
electric waves during the daytime is due to the ionization 
of the gaseous molecules of the air affected by ultra violet 
light, and as the ultra-violet rays, which emanate from the 
sun, are largely absorbed in the upper atmosphere of the 
earth, it is probable that the portion of the earth’s atmos- 
phere which is facing the sun will contain more ions or 
electrons than that portion which is in darkness, and, 
therefore, as Sir J. J. Thomson has shown,§ this illuminated 
and ionized air will absorb some of the energy of the electric 
waves. 

Apparently the length of wave and amplitude of the 
electrical oscillations have much to do with this interesting 
phenomenon, long waves and small amplitudes being subject 
to the effect of daylight to a much lesser degree than short 
waves and large amplitudes. 

According to Professor Fleming, the daylight effect 
should be more marked on long waves, but this has not 
been my experience. Indeed, in some very recent experi- 
ments in which waves about 8,000 meters long were used, 
the energy received by day was usually greater than at 
night. 

The fact remains, however, that for comparatively short 
waves, such as are used for ship communication, clear 
sunlight and blue skies, though transparent to light, act 
as a kind of fog to these waves. Hence the weather con- 
ditions prevailing in England, and perhaps in this country, 
are usually suitable for wireless telegraphy. 

During the year 1902 I carried out some further tests 
between the station at Poldhu and a receiving installation 
erected on the Italian cruiser Carlo Alberto, kindly placed 


t See proceedings of the Royal Society, Vol. LXX, “ A Note on the Effect 
of Daylight upon the Propagation of Electro-magnetic Impulses." G. Marconi, 
June 12, 1902. 


$ See Philosophical Magazine, August, 1902, Ser. VI., Vol. IV., page 253. 
J. J. Thomson. On Some Consequences, etc. 


at my disposal by Н.Н. the King of Italy.“ During these 
experiments the interesting fact was observed that, even 
when using wakes as short as 1, 000 ft., intervening ranges 
of mountains, such as the Alps or Pyrenees, did not, during 
the night time, bring about any considerable reduction in 
the distance over which it was possible to communicate. 
During daytime, unless much longer waves and more 
power were used, intervening mountains greatly reduced 
the apparent range of the transmitter. 

Messages and Press despatches of considerable length 
were received from Poldhu at the positions marked on the 
map, which map is a copy on a reduced scale of the one 
accompanying the official rezort of the experiments. 

With the active encouragement and financial assistance 
of the Canadian Government, a high power station was 
constructed at Glace Bay, Nova Scotia, in order that I 
should he able to continue mv long-distance tests, with a 
view to establishing radiotelegraphic communication on 
a commercial basis between England and America.f 

On December 16, 1902, the first official messages were 
exchanged at night across the Atlantic, between the 
stations at Poldhu and Glace Bay. 

Further tests were shortly afterwards carried out with 
another long-distance station at Cape Cod, in the United 
States of America; and under favourable circumstances 
it was found possible to transmit messages to Poldhu, 
3,000 miles away, with an expenditure of electrical energy 
of only about 10 kw. 

In the spring of 1903 the transmission of Press messages 
by radiotelegraphy from America to Europe was attempted, 
and for a time the London Times published, during the 
latter part of March and the early part of April of that 
year, news messages from its New York correspondent, 
sent across the Atlantic without the aid of cables. 

A breakdown in the insulation of the apparatus at Glace 
Bay made it necessary, however, to suspend the service, 
and, unfortunately, further accidents made the trans- 
mission of messages uncertain and unreliable. 

As a result of the data and experience gained by these 
and other tests, which I carried out for the British Govern- 
ment, between England and Gibraltar, I was able to erect 
a new station at Clifden in Ireland, and enlarge the one at 


-Glace Bay in Canada, so as to enable me to initiate, in 
# . * . 
October, 1907, communication for commercial purposes 


across the Atlantic between England and Canada. 

Although the stations at Clifden and Glace Bay had to 
be put into operation before they were altogether com- 
plete, nevertheless communication across the Atlantic by 
radiotelegraphy never suffered any serious interruption 
during nearly two years, until, in consequence of a fire at 
Glace Bay this autumn, it has had to be suspended for 
three or four months. 

This suspension has not, however, been altogether an 
unmitigated evil, as it has given me the opportunity of 
installing more efficient and up-to-date machinery. The 
aerial used consisted of a nearly vertical portion in the 
middle, 220 ft. high, supported by four towers, and 
attached at the top to nearly horizontal wires, 200 in 
number and each 1,000 long, extending radially all round, 
and supported at a height of 180 ft. from the ground by 
an inner circle of 8, and an outer circle of 16, masts. The 
natural period of oscillation of this aerial system gave a 
wave-length of 12,000 ft. Experiments were made with 
this arrangement in 1905; and with a wave-length of 
12,000 ft., signals, although very weak, could be received 
across the Atlantic by day as well as by night. 

The system of aerial I finally adopted for the long- 
distance stations in England and Canada not only makes . 
it possible to efficiently radiate and receive waves of any 
desired length, but it also tends to confine the main portion 
of the radiation to & given direction. The limitation of 
transmission to one direction is not very sharply defined, 
but the results obtained with this type of aerial are never- 
theless exceedingly useful. 

Many suggestions respecting methods for limiting the 
direction of radiation have been made by various workers, 
notably by Professor F. Braun, Professor Artom, and 
Messrs. Bellini and Tosi. 


* See Rivista Marittima, Rome, October, 1902. 


t See paper read before the Royal Institution of GreatBritain by G. Marconi, 
March 3, 1905. | 
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In а paper read before the Royal Society in London 
in March, 1906, I showed how it was possible by means 
of horizontal aerials to confine the emitted radiations 
mainly to the direction of their vertical plane, pointing 
away from their earthed end. In a similar manner it 1s 
possible to locate the bearing or direction of a sending 
station. The transmitting circuits at the long-distance 
stations are arranged in accordance with a comparatively 
recent system for producing continuous or slightly damped 
oscillations, which I referred to in a lecture before the 
Royal Institution of Great Britain on March 13, 1908. 

An insulated metal disc A is caused to rotate at a high 
rate of speed by means of an electric motor or steam 
turbine. Adjacent to this disc, which I will call the middle 
disc, are placed two other discs (C’ and C^), which may 
be called polar disca, and which are also revolved. These 
polar discs have their peripheries very close to the surface 
or edges of the middle disc. The two polar discs are con- 
nected by rubbing contacts to the outer ends of two con- 
densers K, joined in series, and these condensers are also 
connected through suitable brushes to the terminals of a 
generator, which should be a high tension continuous 
current generator. | 

On the middle disc a suitable brush or rubbing contact 
is provided, and between this contact and the middle 
point of the two condensers an oscillating circuit is in- 
serted, consisting of a condenser Е in series with an in- 
ductance, which last is inductively connected with the 
radiating antenne. The apparatus works probably in 
the following manner: The generator charges the double 
condenser, making the potential of the discs, say C’ positive 
and C" negative. The potential, if high enough, will cause 
a discharge to pass across one of the gaps, say, between 
C' and A. This charges the condenser E through the 
inductance F, and starts oscillations in the circuit. The 
charge of F in swinging back will jump from A to С”, 
the potential of which is of opposite sign to A, the di- 
electric strength between C' and A having meanwhile been 
restored by the rapid motion of the disc, driving away the 
ionized air. The condenser, E, therefore, discharges and 
recharges alternately in reverse directions, the same pro- 
cess going on so long as energy is supplied to the con- 
densers K by the generator H. It is clear that the dis- 
charges between C' and C" and A are never simultaneous, 
as otherwise the centre electrode would not be alternatively 
positive and negative. 

The best results have, however, been obtained bv an 
arrangement in which the active surface of the middle 
disc is not smooth, but consists of a number of regularly 
spaced copper knobs or pegs, at the ends of which the 
discharges take place at regular intervals. 

In this way it is possible to cause the groups of oscilla- 
tions radiated to reproduce a high and clear musical note 
in a receiver, and thereby it is easier to differentiate 
between the signals emanating from the sending station 
and noises caused by atmospheric electrical discharges. 
By this method very efficient resonance can be also obtained 
in appropriately designed receivers. 

With regard to the receivers employed, important 
changes have taken place. By far the larger portion of 
electric wave telegraphy was, until a few years ago, con- 
ducted by means of scme form or other of coherer, or 
variable contact either requiring tapping or else self- 
restoring. | 

At the present day, however, I may say that at all the 
stations controlled by my company, my magnetic receiver 
is almost exclusively employed. This receiver is based on 
the decrease of agnetic hysterises, which occurs in iron 
when under certain conditions this metal is subjected to 
the effects of electrical waves of high frequency. It has 
recently been found possible to increase the sensitiveness 
of these receivers, and to employ them in connection with 
a high speed relay, so as to record messages at great speed. 

A remarkable fact, not generally known, in regard to 
transmitters is, that none of the arrangements employing 
condensers exceed in efficiency the plain, elevated aerial 
or vertical wire discharging to carth through a spark gap, 
as used in my first experiments. 


| "On Methods whereby the Radiation of Electric Waves max be mainly 
confined,” etc. Proceedings of the Royal Society. A. Vol. LA XVII., 1906. 


& Proceedings of the Royal Society. "Мое ona Magnetic Detector of Elec- 
tric Waves." G. Marconi. Vol. LX X,. 1902, page 341. 


I have recently been able to confirm the statement made 
by Professor Fleming in his book, The Principles of 
Electric Wave Telegraphy " (1906, page 555), that with 
a power of 8 watts in the aerial it is possible to com- 
municate to distances of over 100 miles. 

I have also found that by this method it is possible to 
send signals 2,000 miles across the Atlantic, with a smaller 
expenditure of energy than by any other method known 
to myself. 

The only drawback to this arrangement is, that unless 
very large aerials are used, the amount of energy which 
can be efficiently employed is limited by the potential 
beyond which brush discharges and the resistances of the 
spark gap begin to have a deleterious effect. 

Bv means of spark gaps in compressed air, and the 
addition of inductance coils placed between the aerial and 
earth, the system can be made to radiate very pure and 
slightly damped waves, eminently suitable for sharp tuning. 

In regard to the general working of wireless telegraphy, 
the widespread application of the system and the multi- 
plicity of the stations have greatly facilitated the observa- 
tion of facts not easily explainable. 

Thus it has been observed that an ordinary ship station 
utilising about half a kilowatt of electrical energy, the 
normal range of which is not greater than 200 miles, will 
occasionally transmit messages across a distance of over 
1,200 miles. It often occurs that a ship fails to communicate 
with a nearby station, but can correspond with perfect 
ease with a distant one. 

On manv occasions last winter the s.s. Curonia, of the 
Cunard Line, carrying а station utilising about half a 
kilowatt, when in the Mediterranean, off the coast of 
Sicily, failed to obtain communication with the Italian 
Stations, but had no difficulty whatsoever in transmitting 
and receiving messages to and from the coasts of England 
and Holland, although these latter stations were con- 
siderably more than 1,000 miles away, and a large part of 
the continent of Europe and the Alps lay between them 
and the ship. | 

Although high-power stations are now used for com- 
municating across the Atlantic, and messages can be sent 
by day as well as by night, there still exist short periods 
of daily occurence, during which transmission from England 
to America, or tice versa, is difficult. Thus in the morning 
and evening, when in consequence of the diflerence in 
longitude, daylight or darkness extends only part of the 
way across the ocean, the received signals are weak and 
sometimes cease altogether. It would almost appear as 
if electric waves in passing from dark space to illuminated 
space, and vice versa, were reflected in such a manner as 
to be diverted from their normal path. 

It is probable that these difficulties would not be ex- 
perienced in telegraphing over equal distances north and 
south, on about the same meridian, as in this case the 
passage from daylight to darkness would occur almost 
simultaneously over the whole distance between the two 

omnts. 

4 Another curious result, on which hundreds of observa- 
tions continued for years leave no further doubt, is that 
regularly, for short periods, at sunrise and sunset, and 
occasionally at other times, a shorter wave can be detected 
across the Atlantic in preference to the longer wave nor- 
mally employed. 

Thus at Clifden and Glace Bay, when sending on an 
ordinary coupled circuit arranged so as to simultaneously 
radiate two waves, one 12,500 ft. and the other 14,700 ft., 
although the longer wave is the one usually received at 
the other side of the ocean, regularly, about three hours 
after sunset at Clifden, and three hours before sunrise at 
Glace Bay, the shorter wave alone was received with 
remarkable strength, for a period of about one hour. This 
effect occurred so regularly that the operatorstunded their 
receivers to the shorter wave at the times mentioned, as 
a matter of ordinary routine. With regard to the utility 
of Wireless Telegraphy there is no doubt that its use has 
become a necessity for the safety of shipping, all the 
principal liners and warships being already equipped, its 
extension to less important ships being only a matter of 
time, in view of the assistance it has provided in cases of 
danger. t 

Its application is also increasing as a means of com- 
municating between outlying islands, and also for, the 
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ordinary purposes of telegraphic communication between 
villages and towns, especially in the Colonies and in newly 
developed countries. . 

However great may be the importance of Wireless Tele- 
graphy to ships and shipping, I believe it is destined to 
an equal position of importance in furnishing efficient and 
economical communication between distant parts of the 
world, and in connecting European countries with their 
Colonies and with America. As a matter of fact, I am at 
the present time erecting a very large power-station for 
the Italian Government at Coltano, for the purpose of 
communicating with the Italian Colonies in East Africa, 
and with South America. 

Whatever may be its present shortcomings and defects 
there can be no doubt that Wireless Telegraphy, even over 
great distances, has come to stay, and will not only stay, 
but continue to advance. 

If it should become possible to transmit waves right 
round the world, it may be found that the electrical energy 
traveling round all parts of the globe may be made to 
concentrate at the antipodes of the sending station. In 
this way it may some day be possible for messages to be 
sent to such distant lands by means of a very small amount 
of electrical energy, and, therefore, at a correspondingly 
small expense. 

But I am leaving the regions of fact, and entering the 
regions of specnlation, which, however, with the knowledge 
we have gradually gained on the subject, promise results 
both useful and instructive. 


QUANTITATIVE MEASUREMENTS IN RADIO- 


TELEGRAPHY. 


Dr. J. A. Fleming has sent a written reply covering the 
whole field of the discussion on his paper on the above 
subject, read before the Institution of Electrical Engineers 
on December 16. 

He says :—Mr. Taylor throws doubt on the accuracy of 
the high frequency resistance measurements, but he offers 
no sufficient reasons for objecting to the scientific principles 
involved. The discrepancy in the case of the No. 14 copper 
wire to which he draws attention is capable of a simple 
explanation. The accuracy of the measurements of the high 
frequency resistance by the differentia] thermometer 
described depends as stated entirely on the possession of 
ammeters capable of reading correctly large high frequency 
currents. Such ammeters are, however, as mentioned in the 
paper, not yet purchasable in the market, and hence at the 
beginning of the experiments we had to employ the results 
of tests made with the differential thermometer to guide us 
in the construction of a satisfactory form of high frequency 
ammeter. 

Also it was not until some experience had been gained in 
the use of this differential instrument that difficulties with 
it were finally overcome. ‘The figures in the Table I. which 
are given are the actual unadulterated results of observa- 
tions, and although it was evident that the measured high 
frequency resistance of the No. 14 wire varied in the wrong 
direction with frequency, the observations were not 
excluded merely on that account, but attention was directed 
to improving the high frequency ammeter. The results 
with the No. 16 copper wire are in excellent agreement with 
them, and these last results were obtained with the finally 
used form of ammeter. It would, of course, have been easy 
to reject all results not in good accordance with them, but 
one object of including them was to afford an opportunity 
of pointing out the sources of error. 

There is certainly no incorrect scientific principle violated 
in this method of measuring high frequency resistance, but 
the accuracy which is obtainable depends on the pre- 
cautions taken by the observer to make his final reading of 
currents early after the temperatures of the wires have 
reached a stationary condition, also on the employment of 
correct ammeters and on the use of the method of double 
weighing. 

The chief purpose served by the experiments, and even 
by the discrepancies in the results, has been to indicate the 
lines on which a correct reading high frequency ammeter 
can be constructed. 

With respect to Mr. Taylor's objections to the accuracy 
of the measurement of the power radiated from the antenna 
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on the ground that earth resistance is not ineluded, Mr. 
Taylor furnishes no figures or data in support of his opinions, 
nothing. in fact, but a surmise. 

It is perfectly true that there may be energy losses due 
to earth resistance if the said earth connection is faulty, but 
these losses are generally largely under control. The mere 
measurement with direct currents of the so-called earth 
resistance will not furnish any reliable data for their pre- 
determination. They can, however, be determined by 
bending down the antenna so as to form a feebly radiative 
or non-radiative current. whilst. leaving the earth connection 
intact, but attracting the free end of the antenna to a 
capacity plate so as to have the same current in it. The 
radiation of energy is then stopped, but the dissipation of 
energy by resistance in the wire and earth connection 
remains the same as before. As regards losses by induction 
one is not necessarily obliged to place antenna near pipes 
or other conductors so that these other sources of loss 
mentioned by Mr. Tavlor are hypothetical and not essential. 
The object of the paper was to show how such energy 
radiation could be measured by difference, but in zny case 
something must be left to the intelligence of the observer. 

There is no difficulty in measuring the earth connection 
losses if they exist, and they must then be taken into 
account. Dr. Erskine Murray seems to think that the 
difference between the small high frequency resistance with 
damped and undamped oscillations in some way invalidates 
my results. This, however, is not the case. My apparatus 
can be used for measuring the resistance under either kind 
of oscillation, but the difference in the results is not nearly 
so great as he appears to think. Prof. Barton’s additions to 
Lord Rayleigh's formula are perfectly well known, but they 
have nothing to do with the matter in question. My experi- 
ments were made with damped oscillations because I was 
for the moment concerned only with spark telegraphy. As 
regards his remarks that better spark photographs have 
been taken by Rühmer and Majorana he is entirely incorrect. 
No such spark photographs as have just been shown to you 
have been published by these experimentalists. The 
phenomena of multiple spark discharges has been, of course, 
wel known, but many of the diagrams given in Dr. 
Erskine Murray's translation of Rühmer's book on wireless 
telegraphy seem to be rather the prcduct of the imagination 
than the record of actual observations by photography. 

I totally disagree with Dr. Murray's explanation of the 
short spark phenomenon. I am glad to hear Prof. Wilson 
express the opinion that in licences for wireless telegraphy 
the permissible radiated energy should be defined. If the 
definition is based on the power given to the apparatus in 
the form of direct or alternating current, then no one. will 
be able to know what he may do or what he may not do, 
and experimental research work in radio-telegraphy outside 
Government establishments will be practically interdicted. 
In conclusion, I should like to say that I am glad to find that 
the results of measurements on the efficiency of radio- 
telegraphic apparatus made by Dr. Eccles and Mr. Makeower 
agree so well, broadly speaking, with my own, a certain type 
of spark apparatus. I have long been of the opinion that 
exaggerated claims were being made for the efficiency of 
certain types of apparatus in this respect. Even if the results 
of experience is to show that certain other sources of loss 
must be taken into account, such as the brush discharge 
from the summit of the antenna, which may, however, be 
prevented by proper terminal apparatus, the methcds 
explained, to-night will have no doubt cleared the way for 
more complete scientific knowledge of the efficiency of 
radiotelegraphic apparatus. 


CHANGE OF ADDRESS. 


Messrs. Horne & Co. announce that in consequence of 
the demolition of their offices at No. 8, Delahay-street, 
under the Public Offices Sites (Extension) Act, 1908, they 
have removed to 35, Old Queen-street, Westminster, S.W. 


Messrs. Babcock & Wilcox, Ltd., have removed their 
Manchester office from 14, Deansgate, to more commodious 
premises at 30, Cross-street. The telephone number 
remains as before, No. 3112 City, and the telegraphic 
address, Babcock, Manchester." 
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ELECTRICAL APPARATUS AND PREVENTION 
ACCIDENTS.* 


By FRANK E. LAW, M.E, and W. SEWELL, AB., M.E. 

When operating at a potential in excess of 550 volts, 
dvnamo and motor-frames and bedplates, ladders, and 
other metallic parts, should be jointly and efticiently 
grounded. It is even better to ground all parts whenever 
the potential is in excess of 250 volts, as there are persons 
to whom a higher potential is dangerous. Grounding at 
a less potential than 550 volts is, however, against the rules 
of the National Board of Fire Underwriters. Whenever 
machines operated at a less potential than 550 volts are 
grounded, a permit should be obtained from the Fire 
Underwriters. 

Dynamo and motor frames may be insulated from the 
ground when operating at a potential of less than 550 
volts. Better still is a limit of 250 volts within which the 
machines may be insulated. But if a limit of 250 volts 1s 
adopted, care should be taken to get the permission of the 
Fire Underwriters, as noted in the preceding paragraph. 
The rail-fencing about dynamos and motors should be 
made of some non-conducting material, such as wood. 
In addition, a high-potential machine should be surrounded 
by an insulated platform. This may be made of wood 
mounted on Insulating supports, and so arranged that a 
man must always stand upon it im order to touch any 
part of the machine. The platform should be covered 
bv a rubber mat, preferably perforated so that oil and 
water accidentally dropped will not remain on the surface. 
The terminals, brushes, connectors, and other parts of 
high-voltage dynamos, motors, and transformers, should 
be so arranged or boxed that no person can accidentally 
establish connection between two parts at a high-potential 
difference, with his body, clothing, or conducting tool. 
Belts in exposed positions where a person's clothing is 
liable to be caught should be railed or boxed off. Ragged 
edges of belts should be removed, to minimize the chances 
of clothing catching. 

When a belted dynamo or motor must be set close to a 
wall, the pulley side should always be next to the wall if 
possible. This will locate the belt out of the way, as well 
as make the commutator and brushes easily accessible. 
Tools and pieces of iron and steel should be kept away 
from dvnamos and motors while running, as thev may 
be drawn in by magnetism, and perhaps get between the 
armature and pole-pieces and ruin the machine. There- 
fore zinc, brass, or copper oil-cans should be used, never 
iron or * tin" (tinned iron). Before starting work on any 
machine not in service. a man should always satisfy him- 
self that the machine is disconnected from the switch- 
board or circuit. 

In oiling, cleaning, or adjusting any part of a dynamo, 
motor, or transformer in service, the attendant should 
wear rubber gloves, first examining them to see that they 
are in good condition. In making adjustments, especially 
on high voltage machines, it is well in addition to stand 
on an insulated board and never touch opposite sides of 
the circuit at the same time. The attendant should use 
one hand only wherever possible. A safe rale is, “ Keep 
one hand in your pocket," in order to be sure not to use 
it. He should also be careful not to allow any portion of 
his clothing to get caught in the machinery or belting. 
The handles of oil-cans, and wipers and cleaners, should 
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be insulated so that thev cannot act as a conductor. 


between the hand and the thing touched. . 

Rubber mats or other equally eficient insulating 
material, kept in a dry and efficient state, should be placed 
wherever it is possible for an attendant to make an acci- 
dental dangerous connection with any conductors, or to be 
grounded by contact with gas, water, or waste pipes. 

Switchboards should invariably have rubber mats or 
insulated wooden platforms placed in front of them. 
All switehboards should have at the back a clear space 
of at least four feet which should never be used for storage. 
or otherwise obstructed. This space should be kept closed 
off, except when making adjustments or repair. 

As far as possible, all work should be done using only 
one hand at a time. It is best to keep the other hand 
behind the back, the most dangerous shocks being those 


* Abstract. from pamphlet of Fidelity and Casualty Co., New York, 
Sept., 1900. 


from hand to hand. Before touching any portion of a 
switchboard or its conductors or connections, if the voltage 
is over 15, the attendant should put on rubber gloves, 
first satisfying himself that the gloves are in good con- 
dition. 

In case a circuit-breaker “ opens,” the attendant should 
open switch immediately before touching the “ breaker," 
and should see that both are in good condition before 
making circuit“ again, first setting “ breaker," then 
throwing in switch. It is very bad practice to close a 
circuit by resetting the“ breaker." Any circuit on which 
the " breaker“ opens at short intervals should be investi- 
vated, and the trouble located and remedied. The following 
simple precautions shonld also be carefully observed: 
Never place any switches in the factory over wet floors or 
iron floor-plates, or behind running belts. Screen off 
“live” sections of high-pressure switch-boards from 
" dead" sections, when working or cleaning has to be 
done on “ dead” portions. 

Standard enclosed fuses should always be used wherever 
possible. If there 1s anything amiss, or any fault upon the 
circuit, the fuses will generally. blow at the moment of 
switching on the current. If the fuses are of the open type, 
the operator is likely then to receive the full benefit of the 
explosion of molten metal and the heat of the arc on his 
hand or in his face. For instance, a fuse may have blown 
from a short circuit on the line. In attempting to renew 
this fuse (if an open one), a flash will occur should the 
short circuit have not been remedied, and burn the 
operator. Bare metal fuses had best not be used at all, 
but if used, should be so protected that when they come 
into operation the fused metal cannot be scattered. In 
any event, switches and fuses should not be fixed to the 
same base in such a way that in switching on, the operator's 
knuckles will touch the bare fuse-metal. The advantages 
of using enclosed fuses cannot be over-emphasised. 

Al transformer-cases should be effectually and per- 
manently grounded, and so constructed that in the event 
of running to frame,” the earth connection will not be 
broken by the removal of the fuse-box or other part of 
the case. Transformer-cases, iron ladders, and all per- 
manent metallic, parts contained within the transformer- 
chamber and not forming part of the electric. circuit, 
should be metallicallv connected. All holes in transformer- 
cases through whien high-voltage conductors pass, should 
be hushed with effective non-conducting material. — All 
high-voltage connections within а transformer-chamber 
should be so protected with insulating material that it 15 
impossible to touch them. Switches for cutting off both 
the high and low-voltage connections of transformers 
should be operated as far as possible from the outside. Ail 
transformers should be periodically inspected. Leads 
exposed for long periods to the weather are likely to be- 
come bare of insulation and come into contact with the 
case, thus connecting the primary and secondary windings. 

Overhead cables and wires in factories should be in- 
sulated all over, and so supported that there is no possi- 
bility of anyone coming into contact with them. The use 
of exposed or moulded wiring in basements, especially in 
damp basements, or about rooms having grounded sur- 
faces, such as baths, toilets, and the like, should be avoided. 
Very many serious and fatal accidents have been caused 
by the use of brass-shell key-sockets and flexible cords, 
accessible to persons from baths, sinks, metal or damp 
floors, gas, water, or waate-pipes, and the like. The use of 
porcelain sockets in such cases is strongly recommended, 
provided such use does not constitute a violation of the 
* Fire Underwriters’ Rules." These state that“ porcelain- 
shell sockets being subject to breakage, and constituting 
a fire hazard when broken, will not be accepted in places 
where they will be exposed to hard usage." All dangerous 
apparatus and cables should be painted bright red, and 
large-tvpe notices prohibiting any unauthorized person 
going within 6 ft. of them should be fixed in a conspicuous 
position. All dangerous parts should be protected against 
accidental contact, as far asis consistent with convenient 
operation. Rubber gloves should be provided by the 
employer and used on both hands in the handling of cables 
and wires, whether the parts are“ live“ or not. The work- 
man should satisfy himself before beginning work that the 
gloves are in good condition. Working on " live” circuits, 
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especially alternating current, should be avoided as far 
as 18 practicable. A man should not work on wire or con- 
ductors of any kind with sleeves rolled up or arms exposed, 
nor should wires ever be handled while standing or sitting 
in a wet place, without extra precaution to obtain insulation 
from the ground. In handling any circuit over 115 volts 
known to be “ live,” it is best, if possible, to use only one 
hand. Keep the other in the pocket or behind the back. 
If the power has been cut oft by opening a switch located 
some distance from where the work is being done, a sign 
should always be placed on the switch stating that men 
are working on the line. No examinations, repairs, or 
alterations, necessitating the handling of cables, wires 
machines, or other apparatus under high voltage, should 
he made if it is possible to avoid so doing. Jn any case 
such work should be done only by a trained electrician. 

The neutral wire of either direct or alternating-current 
three-wire systems and one side of an alternating-current 
two-wire circuit should be grounded, provided (a) that 
such circuits are so arranged that under normal conditions 
of service there will be no passage of current over the 
ground wire, and (b) that the maximum difference of 

otential between the grounded point and any other point 
in the circuit does not exceed 250 volts. The ** Fire Under- 
writers" do not permit grounding of a two-wire direct- 
current system having no accessible neutral point. If 
alternating-current secondary systems are not grounded, 
a dangerous, and possibly fatal, shock may be received by 
anyone touching the secondary wiring 1f a ground should 
exist on the high-tension system. 

Serious, and even fatal, shocks have been caused by the 
use of faultily-constructed hand-lamps. A portable lamp 
intended for use in places where the person holding it 1s 
in contact with earth, such as damp ground, metal plates, 
or inside steam boilers or metal tanks, should be specially 
insulated. The two most important points to be observed 
are: (1) that there shall be no metalhe connection between 
the lamp-holder and any other metal part of the fitting, 
and (2) that the flexible wires in passing from the lamp- 
holder shall not be led through a metal tube or otherwise 
touch any metal part of the fitting. 

Emergency outfits for immediate assistance in cases of 
electric shock should be provided, and it should be made 
the duty of some competent person to see that they are 
kept in good condition. | 

The outfits should contain the following articles : 

(a) A bottle of aromatic spirits of ammonia. 

(b) A bottle of ordinary ammonia with sponge attachment. 

(c) À package of bi-carbonate of soda (ordinary baking 

(d) A tin cup. (soda). 

(e) À pair of tongue-pliers. 

(f) A towel. 

(7) A package of antiseptic cotton. 

(А) A roll of antiseptic bandaging. 

(1) A roll of adhesive tape. 

All engineers, electricians, etec., should be familiar with 
“first aid" treatment for shock, in order to be able to 
render prompt assistance pending the arrival of a physician. 
The following precautions and rules for procedure should 
be borne in mind: 

In cases of accident due to contact with a “live” cable 
or wire, the injured person may retain his grasp on it. If 
possible, the current should be shut off immediately. If 
this cannot be done, it is dangerous to seize any part of 
the victim or his clothes with bare hands. The rescuer 
should protect his hands whenever possible with rubber 
gloves, and if the wire is lying on top of the victim, it 
should be flipped off with a dry stick. Where gloves are 
not available, a coat or other garment, if made into a thick 
pad, or a thick layer of rags or paper, may be used to pull 
the victim away from the wire. lt is much safer to take 
hold only of his clothes rather than to grasp or touch his 
body. After rescuing him, he should be carried immediately 
out into the fresh air and placed on his back on a flat 
surface, with a coat rolled (not folded) under his shoulders 
and neck in such a way as to allow his head to fall back- 
ward far enough to straighten the windpipe. A physician 
should be summoned at once. The patient’s clothing 
should be loosened, and if breathing is irregular or sus- 
pended, artificial respiration should be proceeded with. 
Burns caused by electricity should be treated the same as 
burns from fire. 
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CARDIFF TRAMWAYS FINANCE. 


Mr. John Allcock, treasurer of the City of Cardiff, has 
drawn up an important report on depreciation funds in 
connection with the tramways and electric lighting under- 
takings. The report was issued last week. 

The city treasurer states:—The importance of this 
question will be quite apparent from the fact that the 
capital expenditure on the 31st of March, 1909, reached 
£768,088, an expenditure, having regard to the mileage, 
greatly in excess of any similar undertaking in the United 
Kingdom. In order to form an opinion upon this point, 
I have ascertained from the accounts of 67 undertakings 
that the capital expended per mile of single track works 
out at an average of £12,583, whereas in Cardiff this outlay 
reaches £24,138 per mile of single track. 

It is only necessary to set aside depreciation funds in 
respect of those portions of the undertaking having lives 
shorter than the periods granted for the loans, or where 
such improvements have been made as to render it advis- 
able to reject obsolete machinery and to replace such by 
machines of a more up-to-date and economical character. 
This feature is well illustrated in connection with the 
permanent way or track. The loan period, therefore, 
extends to 30 vears, and the city engineer has already 
advised that the average life cannot be considered to be 
more than about fifteen years, and this advice has been 
strengthened by the fact that the Inland Revenue authori- 
ties have recently fixed periods ranging from twelve to 
sixteen years as a basis for the allowance of depreciation 
in assessing electric tramways for income-tax purposes. 

In my original report on this question of depreciation, 
as already explained to the council, I did not allow for any 
earnings on the investment of the depreciation fund, 
and although a portion of such fund might be invested 
temporarily and interest earned thereby, still the recent 
report of the city enginecr, in which he states that he will 
require the sum of £89,320 on account of renewal of track 
during the ensuing period ending with March, 1917, proves 
that it would be incorrect to assume that the depreciation 
fund would earn interest in the same way as a loans sinking 
fund, inasmuch as the latter is left undisturbed for a long 
period of years—in fact, until it accumulates to the amount 
required for the extinction of the loan. 

There is at present a tramways depreciation fund of 
£19 004 5s. 5d., and a tramways reserve fund of £9,952 8s., 
making a combined total of £28,966 13s. 5d. These funds 
would be used as a nucleus towards making provision 
for the £89,320 which will be required by the city engineer 
on account of track renewals, viz., £7,160 in 1912, £35,320 
in 1914, and £46,840 in 1917. | 

It will be seen from the appended table that it is impera- 
tive that the sum of £6,604 10s. shall be set aside annually 
during the next eight years for track renewals up to the . 
year 1917. 

On further reference to the table on tramway track 
depreciation in the city engineer's report, it will also be 
seen that Mr. Harpur contemplates spending additional 
moneys t. the extent of £127,360, as follows :—£14,000 
in 1920, £19,320 in 1922, £35,320 in 1926, and £58,720 in 
1932. 

Now, with regard to the latter amount, viz., £58,720, 
I do not think it is necessary to provide for this expendi- 
ture by accumulating a depreciation fund, inasmuch as 
at the time this particular money is required the original 
loan will have been repaid, and it would be quite in order 
for the council to ask the Government department 1n 1932 
for sanction to re-borrow for this work, and I have no 
reason to think that such sanction would be refused. 

Taking, however, the whole of the city engineer's require- 
ments, less the £58,720 already mentioned, I find that 
it would be necessary to set aside during the period ending 
March, 1926, an annual sum of £6,946 10s., which, together 
with the present funds in hand and compound interest 
at 230% per annum, will provide the moneys as required, 
and as shown in the city engineer’s report. 

The foregoing annual requirements are exclusive of the 
outlay which will be necessary from year to year on repairs 
of the track (as distinct from renewals), which, of course, 
has been and always will be chargeable to revenue account. 
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In connection with my previous reports the city elec- 
trical engineer and manager supplied me with a series of 
rates of depreciation, which 1 understood at the time 
were based upon the conditions of the plant and machinery 
under his control. Subsequently, however, after a further 
and more detailed examination, Mr. Ellis felt he could 
with safety modify those rates so as to call for a smaller 
annual sum for the purposes of depreciation. 

Now I am informed that, in his opinion, a depreciation 
fund is not necessary, except for the tramway track, and, 
after conferring with the electrical engineer and manager 
in reference to the great importance of the matter under 
review, it is with Mr. Ellis's concurrence that I present- 
the following extracts from two of his letters on this sub- 
ject of depreciation. 

Mr. Ellis states: We have no plant in use at the 
present moment which can be considered obsolete. I do 
not think that we have any plant which will 
not last fullv the life given to them as represented by the 
various periods during which loans upon the same must 
be repaid. My opinion is that the finance com- 
mittee should only make provision, so far as depreciation 
is concerned, for what 1s actuallv necessary and for what 
cannot be provided each vear by way of repairs and 
maintenance. I refer to track. Track is an item of expendi- 
ture different to almost every other :tem, and track cannot 
be maintained in a condition equal to new, so far as the 
ralls themselves are concerned, but must wait unti, the 
whole of it has been worn out, and must then be entirely 
re-constructed. It naturally follows that 1f the life of the 
track is only fifteen years—as against 30 years allowed— 
then at the end of fifteen ycars a certain sum of money 
must be raised somehow to cover the cost of re-construction, 
but with other items of expenditure this is different, 
because they can all be repaired and maintained week 
by week, and worn parts replaced out of stock and paid 
for out of revenue account. Take, for instance, cars. 
On the cars we are allowed fifteen vears for the repayment 
of principal. Can you reasonably argue that the cars 
will not last the fifteen years, or, in fact, double this time ? 
We are, as a matter of fact, turning out of our dept 
every week of the vear one car in a condition equal to 
new—all worn parts having been replaced by new parts, 
such as wheels, axles, motors, trolleys, etc. A glance at 
the cars themselves in the streets is sufficient proof that 
whilst they have already run nearly eight years, they 
are not by any means used up to the extent of 500%. 

* The same thing applies also to overhead construction. 
What wear and tear is there on underground cables and 
earthenware conduits, which are laid solid in concrete ? 
And, lastlv, a personal examination of the plant at our 
power station—which has also been in operation nearly 
eight years—will show you that it is not by any means 
worn out to the extent of 30%, the time allowed for the 
repayment of the same being, I believe, 25 years. With 
regard to the track this is an entirely different matter, 
and must be faced, and is simply a question as to how 
much it is necessary to put aside each year to forma fund 
from which can be drawn the amounts at certain periods, 
as given in the city engineer's report. I do not think the 
corporation need have any fear as far as obsolescence 
is concerned. 

Having regard to the foregoing express opinion of the 
city electrical engineer and manager, limiting as it does 
the question of depreciation to track onlv, I feel that this 
is the all-important point on which the committee should 
express their views, for if the committee should be in 
agreement with the electrical engineer, the present report 
will probably satisfy all needs ; but if in their judgment 
there are certain items of plant and machinerv which 
would not live as long as the loan period, then it will he 
necessary for the engineer to give specifically the rates 
which should be applied to the different classes of machinery. 

The fear that the rates of the city might be called upon 
to assist in building up depreciation funds has on several 
occasions been discussed by the council, but, perhaps, 
I may be allowed to submit that the source from which 
the monev is derived does not operate upon the abstract 
question of depreciation. It is either a fact that the wear 
and tear of the machinery, etc., is greater than that repre- 


sented by the amounts set aside for sinking funds—in which 


case extra provision should of necessity be made—or it 
is not a fact, and until this question is definitely agreed 
upon and settled it will, I think, be quite clear to the com- 
mittee that I cannot complete my report. 

The latter part of the foregoing report on tramways 
can be read as also applicable to the electric lighting 
undertaking. It is, therefore, not necessary for me to 
trouble the committee at the present time with any further 
detailed remarks on this part of the subject. 


— — —M — — 
— — ~ 


THE BRADFORD ELECTRICAL ENGINEERING 
COMPANY. 


At a meeting of the creditors of the Bradford Electrical 
Engineering Co., Ltd., held at Leeds, Mr. J. Herbert Haley, 
incorporated accountant of Bradford, one of the liquidators, 
said the meeting took place in pursuance of Nection 188 of the 
Companies (Consolidation) Act, and the purpose of that section 
was to enable creditors to determine the necessity or otherwise 
of making an application to Court for the appointment of a 
liquidator in the place of, or to act jointly with, the liquidator 
appointed by the company, or for the appointment of a com- 
mittee of inspection. About the middle of last month the larger 
creditors were invited to confer with the directors on the position 
of the company. The two Messrs. Cassé, the former proprietors 
of the business, having resigned their position ағ managers. а 
scheme was proposed for the establishment of the business on 
a proper basis, whereby the creditors would have received 20s. 
in the pound, and the business would have been continued. 
The payment of 20s. in the pound would have covered a period 
of fifteen months. Certain creditors, however, thought it advis- 
able to wind up the business, and the proposed scheme fell 
through. It was decided that he (Mr. Haley) and Mr. George 
Edgar Corfield should act as joint liquidators, and that the 
company should be wound up voluntarily. The company was 
incorporated on October 30, 1907, with a nominal capital of 
£3,000, divided into 3,000 £1 shares. Of these 1,182 were issued, 
732 against cash to outside shareholders, and 450 to the vendors 
—Messrs. C. J. and H. Н. Cass¢—against the purchase account 
as part consideration. Since the company was formed trade 
had not been profitable. The directors were dissatisfied with 
the management, and Messrs. Cassé's connection with the 
company ceased on October 31 last. The shareholders’ capital 
being subsequently finished, the directors, as already stated. 
met the principal creditors. 

The statement of affairs, said Mr. Haley, showed 33 unsecured 
creditors for over £10, and 95 for sums under £10, the total 
owing to unsecured creditors being £1,238 7s. The total liabilities 
were £1,309 7s. The assets were composed of £819 148. lld. 
worth of book-debts, estimated to produce £680; furniture, 
fixtures, and plant, valued at £55 12s. 3d. ; stock-in-trade and 
work in progress, £341 13s. 4d.; and cash in the bank, £14 6s. 4d. 
From the total there was to be deducted £100 due to debenture- 
holders and £37 9s. 5d. preferential claims; the total assets 
thus being £924 2s. 6d., leaving a deficiency of £385 4s. 6d. 

It was decided that no application be made to the Court, 
but that. the appointment of the present liquidators he confirmed. 
An advisory committee to act with the liquidators was appointed 
as follows: A representative of Messrs. Scattergood & Johnson, 
Leeds; Mr. Dowthwaite. of C. A. Muller, Bradford ; and Mr. 
Barclay, of the Tudor Accumulator Co., Ltd. 


PERSONAL. 


Mr. Lionel B. Hogarth, Assistant Engineer, Bermondscy Electric 
Supply Works, has been appointed Resident Borough Electrical 
to the Morecambe Corporation. 

Mr. Cragg has been promoted“ to Mr. Hegarth’s post. 
and Mr. Ingram (Junior Assistant Engineer) has been promoted 
to Mr. Cragg's pcst. 

Mr. Ferdinand Saunders, of Johannesburg, has keen appointed 
consulting engineer to the Municipal Electricity Scheme of 
Potchefstroom. This flourishing town, by the way, already 
possessesYa* private company supplying electric light to the 
business community. 

Mr. A. H. Seabrook, chief engineer and general manager. has 
accepted the presidency of the Marylebone Electricity Depart- 
ment Siek Club, which, under the fostering care of its hon. 
treasurer, Mr. E. J. Jennings, is prospering amazinglv. 

Mr. Н. T. Wilkinson has resigned his position as assistant 
manager of the Chloride] Electrical Storage Co.. Ltd., and has 
joined thet Wardle Engineering Co., Ltd., of Manchester, as 
managing director, conjointly with Mr. C. H. K. Chamen. 
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THE INSTITUTION AND ITS MISSION. 


A matter of vital importance has been raised in 
connection with the aims and guiding policy of the 
Institution of Electrical Engineers. In the course 
of a discussion at the Institution's meeting, on the 
night of the th, Mr. Garcke gave utterance to 
certain remarks which the President deprecated as 
savouring of politics. Now, both Dr. Kapp and Mr. 
Garcke have long held such a high and well-estab- 
lished position in the electrical world, that their 
respective opinions must necessarily call for very 
careful consideration. The point of difference is 
this: Mr. Garcke wants the Institution to be a 
fighting professional organisation, a kind of upper 
class Trades! Union, something on the same lines 
as, say, the purely professionally selfish British 
Medical Association, while Dr. Kapp and, pre- 
sumably the majority of the Council, wishes it to 
be essentially a scientific society, above politics and 
the commercial side of professional pre-occupations. 
The difference of view revealed, therefore, is very 
great, and it arose in this way. Mr. Garcke com- 
plained that the Institution had neglected to deal 
adequately with the Electric Lighting Bill of this 
year, more particularly as regards the draft Audit 
Clause and the draft Clauses touching upon 
competition between Local Authorities and Com- 
panies. In reply to these strictures, Mr. Mordey, 
past-President of the Institution, declared that a 
Special Committee had been appointed to consider 
the Bill, and had made representations to the Board 
of Trade on the subject, but in doing so the Com- 
mittee recognised that it was the duty of the Institu- 
tion to look at these matters not from the point of 
view of the industry alone, or of any particular 
section thereof, but specially from the point of view 
of the consumers and the general interests of the 
community. To this attitude Mr. Garcke apparently 
entirely demurs, for in his communication to the 
Secretary he says that, as representing very impor- 


| tant and considerable interests in the industry (and, 
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he feels, there are other representative members who 
agree with him), he unhesitatingly declares that in 
his opinion this view of the province of the Institu- 
tion ought not to prevail. He thinks that the 
exalted functions assumed by the Council really 
appertain to Legislative and Government Depart- 
ments. He, in fact, sides with what he thinks is 
the large proportion of electrical men hold should 
be the case, that the Institution should recognise and 
undertake the responsibility of safeguarding the 
interests of the electrical industry in the battle of 
life. No doubt the majority will be quite in sympathy 
when he declares that the present position of the 
electrical industry in its legislative and industrial 
aspects is unsatisfactory. But it 1s probably not 
everyone who will follow him so far as to say that 
the Institution should descend into the political and 
economic arena and take sides. That would, surely, 
alienate many sympathies from 2 splendid society, 
which at present stands so high, and of which all 
may be proud. In standing aloof from such debatable 
questions as those alluded to by Mr. Garcke, the 
Institution at once takes a dignified attitude, and 
by declaring itself a learned society attracts men 
of all ways of thinking who are interested on broad 
lines in the progress of electricity. It at once places 
itself on a level with the other learned societies, 
and by gaining public confidence enlists an interest 
in the science that conduces to the permanent 
welfare and advancement of electricity and those 
professionally engaged therein. There is a need for 
such a Institution, and good work for it to do. But, 
in saying this, we do not in the least call in question 
the equal urgency for the narrower professional and 
economic interests to have collective representa- 
tion. This, however, could be secured outside 
the Institution, and, as a matter of fact, quite 
satisfactory organisations representing different 
sections of the electrical industry already exist, 
and can, ase occasion arises, become effectively 
vocal. It may be thet good would:come if some 
inter-society Emergency Committee was formed, 
a kind of Council representative of all branches of 
electrical industry, which could be called together 
when matters of vital interest had to be considered 
and measures of protection adopted. Such an 
arrangement would provide the collective wisdom 
and delegatory force required, while leaving the 
Institution, free from the more selfish preoccupations, 
to fulfil its own part cular high and useful mission. 


USE OF ELECTRICITY IN MINES. 


The Council of the Institution of Electrical Engineers 
are considering the evidence to be submitted to the Home 
Office in connection with the enquiry on the use of elec- 
tricity in mines. The Secretary of the Institution will 
he glad to receive in writing, on or before January 10, 
next, any observations which members may wish to make 
on the Special Rules of the Home Office for the Installation 
and use of Electricity (Coal Mines Regulation Act, 1889), 
now in force. 
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ELECTRIC PROPULSION OF SHIPS. 


Sir, — The article in your valued paper from the pen of 
Mr. E. Kilburn Scott, on the above subject, is of great 
service as a strong incentive to action on the part of the 
Admiraltv. 

The aim of all these suggestions and discussions is clearly 
to reduce the fuel consumption, for a given distance covered 
by the vessel, by means of the increased efficiency of the 
power generating and distributing plant. At this juncture 
in the discussion, whilst not venturing to criticise the 
action and object of the electrical section of the schemes 
advocated in this matter, 16 may not be considered irre- 
levant to the subject if the present writer directs attention 
to the matter of reduced cost of fuel. 

In quoting the figures given by Mr. Mavor as the result 
of close reckoning for a cargo boat requiring 770 shaft h. р.. 
it is shown that the steam-driven vessel of this power has 
a fuel consumption of 260 tons, whereas the sister vessel 
with gas power plant and electric distribution gives a coal 
н of 100 tons. Your correspondent, Mr. E. K. 
Scott, states: It frequently happens that a tramp 
steamer arrives at a coaling station when either the prices 
asked, or the quantitv in stock, prevents the captain from 
taking coal on board." 

He further points out that under such conditions it 
sometimes pays to move on " to the next coaling station 
at half speed, and this condition must be met before 
owners will look into the subject." 

Now, it comes to be a question of saving money on the 
coal bill, and the consideration arises as to whether the 
amount of capital spent is justified by the economies 
gained. 

In connection with the figures above quoted, it appears 
very desirable to have stated for us the relative costs of 
the fuels used, because if the tons of coal, multiplied by 
the price in the first case, is equal by the product of the 
same factors, in the other case, the capital outlay on the 
gas and electric plant is not justified on these grounds 
alone, although the writer is quite aware that other con- 
siderations are also of importance. It 1s hence clear that 
if a 770 shaft h.p. cargo boat is to be fitted out with a 
composite gas and electric plant, the gas plant to he able 
to compete with steam must run on the same qualitv of 
coal, so that the owner of such vessel and the nation in 
turn can get their share of the benefit to be derived from 
the reduction of the fuel consumption to the lower point 
rendered available bv the gas plant. 

My object in writing on this subject is a desire to make 
clear the fact that it is now possible to generate a tar 
free gas from bituminous coal of ordinary quality, or even 
from cheaper quality than is used in the case of the steam- 
driven plant, so that in making comparison it may safely 


be asserted that it is now possible to equip an electrically 


propelled vessel with gas-driven plant, using bituminous 
fuel, while retaining practically all the advantages of the 
simple suction gas plant employing the high- Pus 
anthracite fuel. 

It seems to the writer that 1f the pioneers in this move- 
ment can arrange to secure all the economies claimed for 
the electric propulsion system, and can fortify their posi- 
tion by the introduction of such a plant that the writer 
knows to be now available, then it is clear that the com- 
bination is such as will at once appeal to the ship owners 
with overwhelming force of fact, and“ we should continue 
to lead the nations at any rate in matters of national 
economy, if not “іп naval matters." — Yours, etc., 


JOHN STEWART. 
(Stewarts Gas Propucers Co.) 
| 141, Bath-street, Glasgow, 
December 15, 1909. 
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WELSBACH LITIGATION. 


Sir. — The attention of our clients, the Welsbach Incan- 
descent Gas Light Co., Ltd., of 344-354, Grav's Inn-road, 
has been drawn to vour reference to the hearing of this case 
in vour impression of the 18th inst., which is caleulated to 
convey an erroneous impression, Which we must ask vou 
to correct in vour next issue. 

What counsel for the Company stated when the prose- 
cutors, the G.E.C., intimated that they wished to withdraw 
the prosecution, was that it was never their intention to 
mislead by the particular advertisement complained of, 
which would not be repeated, but the Company would con- 
tinue to use the word ` Welsbach,” their own name, and 
the trade mark " Aur.” 

There was never апу question of remodelling advertise- 
ments, other than the particular advertisement above re- 
ferred to, nor. as we advised. had the Merehandise Marks Act 
anvthing to do with the question of advertisements, as it 
deals in this respect merely with actually applving trade 
marks or trade descriptions to goods which cannot as a 
matter of law be done by advertisements. 

Yours, ete., 
: MICHAEL, ABRAHAMS, NoNs & Co. 
5, Tokenhouse-vard, Lothbury, London, E.C. 
December 20, 1909. 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY. 


By L. J. LEPINE and A. R. STELLING, Dipl. Ing., Students. 
(Continued. from paje 850). 


Rotor by Firm A.— The rotor is cvlindrical with a dis- 
tributed winding. The hub or core is one solid forging 
with the shaft, to which the teeth are attached as follows. 
The teeth are built up of stampings in packets of about 
6 in. length, so arranged that there is a clear space through 
from top to bottom on the middle 2 in. The packets are 
riveted together, and after being ground to size the rivet 
heads project about } in. outside the packet, so that when 
the packets are placed together on the core a vent space 
of about $ in. is formed. The excitation coils are former 
wound, and while subjected to pressure each coil 1s enclosed 
in a metal casing which is soldered up, thus rendering the 
coils watertight (.., non-hvgroscopic) and ailording ex- 
cellent mechanical protection. The coils are laid on the 
core and the teeth packets slid into position on either side 
of the coils. These teeth slide in grooves milled out along 
the core, the grooves being deep enough to permit a current 
of air to pass under the teeth to the vent spaces. The coil 
ends are hound down to the core bodv by means of banding 
wire wound on by a special machine under tension. Over 
the first banding comes a bronze sleeve, and another 
banding on top of that. Copper wedges are driven over 
the windings in the slots and steel wedges are arranged in 
the-empty slots to take up lateral pressure. These wedges 
when driven in, press down the coils into the core with a 
pressure greater than the maximum pull due to centrifugal 
force, and they also press the teeth packets against the 
grooves in the core so as to form good magnetic contact. 
The bronze sleeve short circuits the copper wedges which 
form amortisseurs. 

Rotor by Firm B.—The core of this rotor is built up of 
steel plates with the slots already punched in. These slots 
are unequal in width and unequally spaced, the spacing 
being so arranged as to give the desired ftux distribution 
curve without having any empty slots. In cases of large 
outputs the whole rotor is forged out of the solid and the 
slots milled out. In this case the slot is very deep, with 
a shoulder half-way down on which a metal lining rests 
to support the winding. The lower half of the slot thus 
forms an air channel directly under the winding. The 
coils are wound on the rotor, each coil being separated 
from the following one by aluminium packing pieces. 
Pressspahn slot insulation is used, and the coil in one slot 
is wound in layers, the layers being kept separate by a 
special compound put on hot. In addition to the aluminium 
packing, there are L-shaped steel plates, the lower limb 
of the L fitting in grooves turned in the rotor hub. The 
interstices are all fitted with compound, and a bronze ring 
is shrunk on over all. 
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Rotor by Firm C..--This firm adopt salient-pole rotors 
from four-pole upwards. They are usually built up of steel 
slabs (forged) approximately 3 in. thick, with forged steel 
pole-piece slabs dovetailed into the hub. The windings are 
of copper strip wound on edge and insulated with press- 
spahn. Bronze angle pieces hold the ends of the winding, 
and V-shaped packing pieces hold the coils in place laterallv. 
The ventilation is through holes drilled in the slabs. All 
rotors are dynamically balanced at a speed of about 50% 
above normal. Exciters are specially designed, and in 
almost every case their armatures are carned bv the 
extension. of the rotor shaft without there being any 
additional bearings. Steel slip-rings shrunk on over mica 
are used in conjunction with one carbon and two copper 
brushes to each ring. Standard practice is to arrange one 
ring at each end. 

Turbo-qenerators for Direct Current.— There is much less 
demand for this type of machine, and the principle varia- 
tions from English practice which we observed are in the 
ventilation of the armature. Flere, again, the axial ducts 
are used, as many as three rows being arranged concentri- 
callv. Field frames are usually built up of stampings. To 
avoid the use of very long commutators, these are now 
made in two halves and connected together. 


SCIENTIFIC EXPERIMENTAL WORK. 


Referring to the development of engineering since 1872, 
when Germany began her career as a great power, one 
finds that time and time again the Germans have taken 
up some design of an English engineer, and after a thorough 
investigation have devised important improvements. It 
is this thorough system of scientific investigation and 
experimenta] work that has enabled German firms to attain 
otherwise inaccessible eminence in certain branches. There 
are several striking examples of this, perhaps the best 
known is the experimental high-speed railway, near Berlin, 
between Marienfeld and Zossen, which has been fullv 
described in the technical press. Another example, well 
known to members of the Institute, is the important series 
of investigations carried out on mining motors, a series 
with far-reaching results. Less well known is the important 
test of the eilect of heat and age on insulating materials 
carried out by one of the large firms. Samples of all kinds 
of insylation were kept at a constant temperature of nearly 
100° C. for one year, some being kept under pressure. This 
experiment was of the utmost value to the firm concerned, 
but no results have yet been made public. A considerable 
amount of plant has been laid down for experimental and 
special testing purposes, among the most recent being a 
water brake of 8,000 h.p. for testing steamship turbines 
at one works, and a wireless telegraph station at another 
works. 

As an example of the application of scientific methods to 
works practice may be cited the dynamic balancing of all 
rotors and armatures of high or extra high peripheral 
speeds, as well as of all large size rotating parts while in 
the building-up stage. Of course, capital is required for 
these experiments, but as the German engineers are so well 
trained theoretically, and the German firms willing to 
employ them, the capital is rarely expended without some 
tangible profit. It is due also to these experiments that 
they are able to cope with special circumstances, and are 
also able to train the experts referred to in the earlier 
portion of the paper. They have proved to the satisfaction 
of their financial supporters that money spent on careful 
experiments in the hands of capable well-trained men 1s 
capital well invested, and we would like here to insert a 
plea for the further recognition and better payment of the 
specialist in our own country. 

Conclusion.—We have carefully avoided mentioning, аз 
far as possible, anything relating to the other important 
branches of the electrical industry in Germany, since a 
separate paper could be easily written on the management, 
manufacture, and design in each individual branch. The 
majority of our general remarks, however, apply equally 
well to other branches, viz., switchgear, instruments, lamp 
and cable manufacture. It has been attempted in this 
paper to give a brief survey of the German industry in the 
manufacture of dynamo electric machinery with the idea 
of investigating the factors of German makers’ success, 
both in the German and the open market. Summarised 
briefly, we have, first of all, their commercial enterprise, 


including good general management, close study given to 
any scheme or undertaking, and the judging of each one 
on its own merits; secondly, their large capital and the 
backing up given them financially by the all-important 
banks. The large capital at their disposal assists them in 
their own country, and obtains for them good credit in 
foreign markets. Coming to the manufacturing side of 
the industry, we consider the two-shift svstem, together 
with cheap labour, and the thorough system of specialising 
the most important factors in competition. In design, 
England is in no way behind, in fact, 1n several cases the 
English designers are more far-seeing, and their designs 
more practical than those of their German competitors. 
If the English financiers and commercial leaders of the 
electrical industry were as enterprising and as successful 
as their German rivals, English manufacturers, supported 
as they are by the superiority of their productions, would 
not have to fear German competition in the open market. 


YEAR BOOKS AND CALENDARS. 


We have become so accustomed to Messrs. A. and С, 
Black's quartette of annuals that it is difficult to realise 
what busy people would do without their“ Who's Who,” 
" Who's Who Year-Book," “© The Writers’ and Artists’ 
Year-Book," and The Englishwoman's Year-Book and 
Directorv."  Happilv all four are now on our desk, and 
very prosperous thev look, for they grow in portliness cach 
succeeding year. 

^ Who's Who” (10s. net) now gives some 23,000 bio- 
graphies in its 2,200 pages. Turning over the leaves we 
find most of the notabilities of the world represented bv 
useful and often entertaining notes. Such omissions as 
we do note concern mostly men of science, whose labours 
and personalities are less before the public than those of 
soldiers, sailors. and miscellaneous worthies. We should 
be glad to see so good a friend and stand-by as this reference 
book strengthened in the direction indicated. 

“Whos Who Yeir-Book " (price 15. net) contains a 
great variety of information, generally in compact tabular 
form, which makes it an indispensable companion to the 
first-named. 

As we are all, in these davs, interested in the Press in 
one or other of its many phases, " The Writers’ and Artists’ 
Year-Book " (price 1s. net) has a wide appeal. It gives 
lists and particulars of all the leading periodicals published 
in the English language, and many other useful details. 

" The Englishwoman's Year Book” (price 2s. 6d. net) 
affords a good index of steadilv widening range of woman's 
interests, It is an admirablv edited work, which should 
appeal to everybody concerned with social progress. 

The * Mechanical World " Electrical Pocket Book for 
1910. (Manchester: Emmott & Co. Price, 6d. net). Like 
its companion volume, The Mechanical World Pocket 
Diary and Year Book,” this is an extremely handy and 
useful little book,the tables and short articles being carefully 
selected to meet the needs of those requiring a book of ready 
reference. This edition has undergone considerable exten- 
sion and: rearrangement, and now covers a wide field. It 
will be found of daily service by students and the wiring 
contractor. | 

Messrs. the Simplex Conduits, Ltd., have issued a hand- 
some pocket book (6 in. = 4 in.), bound in flexible leather, 
with gilt edges, and containing diary and squared paper for 
notes and diagrams, and a mass of valuable data. — Apart 
from the usual matter found in such books, such as postal 
information, discount and wages tables, ready reckoner, 
ete., we find notes on electrical units, formula concerning 
dvnamos, motors, accumulators and copper conductors, 
details as to wiring, switchboards, cost of heating and 
cooking, and a great variety of other subjects. From this 
brief notice it will be gathered that this“ Simplex“ pocket 
book is well worth possessing. 

The United States Metallic Packing Co., Ltd.. of Brad- 
ford, have issued a handsome calendar for 1910. It is 
adorned with a bas-relief in white on a dark green card, of 
the celebrated equestrian sculpture group, " The Lion 
Killer," now in the Berlin Museum. It is a fine piece of 
artistic work, the idea of marble sculpture being well 
suggested. 


884 THE ELECTRICAL ENGINEER, DECEMBER 24, 1909. 


The Motor Manual, 12th edition (London: The Temple 
Press, Ltd., price 1s. 6d.), 1s quite the most popular of books 
for the motorist. Its 272 pages are adorned with 260 
excellent diagrams and full of practical hints to the man 
who wishes to understand his machine, and how to avoid or 
remedy mishaps. The electrical information given is 
adequate for the needs of motor proprietors and chauffeurs. 

From Siemens Bros. & Co., Ltd., and Siemens Bros. 
Dynamo Works, Ltd., comes a neat, morocco bound, little 
Self-Opening Pocket Diary (44 in. x 33 in.), which also 
contains some tables and data which busy men constantly 
require, such as legal standard wire gauge, British standard 
table of conductors, diameters of wires fused by a given 
current, and so on. 

The Yorkshire Boiler Co., Ltd., are issuing a comic 
Christmas card, in which we see the Yorkshire Boiler 
challenging the Lancashire Boiler to a game of billiards. 
This is apropos of a recent comparative test, when a 
" Yorkshire ” 24 ft. evaporated 16:8 % more water than 
а " Lancashire” of 30 ft. 

The Western Electric Co.’s season's greeting card 1s in 
the form of a serviceable tear-off monthly calendar. 

The Practical Engineer" Electrical Pocket Book and 
Diarv for 1910 (London: The Technical Publishing Co., 
Ltd.), is issued in two forms, in soft leather binding with 
gilt edges at 1s. 6d. net, and in cloth at 1s. net. It contains 
566 pages of closely printed matter, and among the new 
articles or sections are: Storage batteries, design of motor 
starting resistances, outer resistances for testing purposes, 
the ^ international candle," transformation of currents for 
power purposes, types of underground boxes, modern 
wiring svstems, metallic filament lamps, etc. The old 
information appears to have been carefully brought up-to- 
date, and what with its many letters and illustrations, forms 
a most creditable and useful compilation. 

The General Electric Co., Ltd., have brought out for 
their friends a large blotting pad and wallet, bound in 
soft black leather, with inside pockets lined with crimson 
watered silk. It is an excellent thing for the business man. 
on his travels, or the consulting engineer when preparing 
his reports. In either case one of the pockets should cer- 
tainly be reserved for the company’s catalogue. 


EDUCATION AL. 
CRYSTAL PALACE SCHOOL OF ENGINEERING. 


At the 111th award of certificates (marking the close of 
the 37th year) in connection with the Crystal Palace Co.’s 
School of Practical Engineering, in the unavoidable absence 
of Colonel R. E. B. Crompton, C.B., R.E., member of the 
Council of the Institution of Civil Engineers, the chair was 
taken by Mr. W. M. Могдеу, M. Inst. C. E., past president 
of the Institution of Electrical Engineers. The examiners 
presented their report, which showed that in the first vear's 
course of mechanical engineering 28 students were eligible 
for examination and 20 passed. In the Electrical Section, 
A. C. S. Bowman, В. B. Culbertson, Н. E. Startin, and W. 
J. Startin came out first. Others who took primier honours 
were A. Bridge, E. C. Coke, and H. E. Rapsev. 

The Chairman, in an address to the students, pointed to 
how enormously important it was that engineers should be 
able to work as mechanics. Nothing, he said, helped a man 
so much in engineering work as to be able to take his coat 
off and do the job himself. There was nothing that would 
give him so much respect among the men who worked 
under him as to be able to show that he was the master, 
that he was not only able to do the work by theory, but also 
by practice. Another piece of advice he would give the 
students was that no matter how eminent thev might 
become in their profession they should always keep up the 
ability to do the detail work, as thev were then in the best 
position to tell others how it should be done. He advised 
them to aim at being underpaid, because the man who was 
not underpaid never had a chance of getting a rise. On the 
whole he thought that British engineers were more to he 
relied upon than the engineers of any other country. 
Uprightness and high professional conduct were of the 
greatest importance to engineers, and these qualities had 
placed many British men in charge of work not only in our 
Colonies but in all parts of the world. 
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PUBLICITY. 


In this Section of “ The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Electricity from the Wind. 


We have from time to time given particulars in these 
columns of various more or less unusual methods of obtain- 
ing power for the generation of electricity. Some months 
ago we gave details of the wind turbines constructed by 
Messrs. J. G. Childs & Co., Ltd., electric and hydraulic 
engineers, and we have also pointed out that wind appli- 
ances are very suitable for driving small plant, especially 
where topographical peculiarities conduce to a fairly steady 
morning or evening breeze. 

An excellent example of a country house installation, for 
which Messrs. Childs are responsible, is illustrated herewith. 
The plant, it may be mentioned, is one of their standard 
wind turbines for electric driving. It is 24 ft. in diameter, 
and mounted upon a steel tower 75 ft. high. This tower is 
placed some 435 yards from the house (where the battery 
is situated), about 90 ft. above the level of the ground round 
the house. The generator is placed in a small house at the 


foot of the tower, and the battery and switchboard are in 
one of the outbuildings of the house. 

The current is conveyed from the generator to the battery 
by means of bare solid overhead copper cables, carried on 
porcelain insulators mounted on poles, in connection with 
which lightning arrestors are fixed. The poles and the cross 
arms are placed about 30 ft. apart, and were supplied from 
the plantation on the estate. 

The generator is of a special design, with a speed variation 
of 400 to 1,600 r.p.m., and runs with the armature in a 
vertical position. It is carried on ball bearings, and is driven 
by a 5 in. belt from the vertical shaft of the wind turbine, 
the belt being on its edge. The generator is of 4 kw. capacity, 
with a normal voltage of about 70. 

As it was desirable to have the whole of the control 
arrangements in the battery room, where the switchboard 
is placed, a separate field wire was carried up to the battery 
along with the other conductors. This also is a bare copper 
wire carried on insulators. 

The battery consists of 28 cells by Messrs. Pritchett & 
Gold, having a discharge capacity of 46 a. for 10 hours 


The battery is divided into two equal groups, either of 
which can be used for the lighting circuit, which is at 25 v., 
using Osram metallic filament lamps. Arrangements are 
made for using 50 v. for power, as the plant, in addition to 
running the lights in the house (about 100 in all) also drives 
a 50 v. motor for running a chaff cutter, circular saw, and 
root pulping machine. This motor is placed in a shed about 
80 yards from the house, and is connected to the battery 
by means of an armoured lead covered cable laid in the 
ground. The chaff-cutting required for the homestead is 
easily dealt with by this machine, and also a considerable 
amount of firewood, etc., is sawn. The motor is belted direct 
to the various machines, and, of course, only runs one at a 
time. 

The plant has been running for some months, and, we 
understand, behaves admirably. It is entirely automatic, 
being fitted with our patent tail-gear, giving very accurate 
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adjustment to the wind. This arrangement consists of 3 
tails, two of which stand out at about 20 degrees with the 
wheel. Two of these are connected together, so that when 
the wheel is required to stop, these have only to be pulled 
down into a horizontal position, and the wheel immediately 
comes up into the wind and stops running. In the same 
way, the tails are so balanced, that when the wind reached 
a predetermined velocity, the tails tend to take the hori- 
zontal position, and so bring the wheel more or less out of 
the wind as the strength of the wind varies. 

All the main bearings carrving load are ball bearings, and 
the gear is enclosed in a cast iron oil bath, so that if the 
plant were left for 12 months no harm would result from 
want of lubrication. 

As the wind turbine is placed on ground somewhat higher 
than the house, and out of sight behind a wood, there 1s 
often a good wind blowing at the turbine, when none is felt 
down at the house. The plant is guaranteed to produce 
3,000 units a year, but in practice 1t produces at a riuch 
faster rate than this. There is a record that in 12 hours the 
plant produced 14 units, with wind averaging 15 miles an hour. 
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THE ROTASPHERE. 


The “ Rotasphere " is an invention for blowing organs 
by electrical power, possessing several notable features. 

The drive from the electric motor is by friction between 
a hemisphere of aluminium and an ordinary pneumatic 
bicycle tyre. We believe that this is the first time that a 
pneumatic tyre has ever been used for such a purpose, its 
resilience forming an ideal member for a frictional-couple. 

The automatic control is also highly ingenious, and it is 
obtained by swivelling the motor and hemisphere, by means 
of power derived from the rising and falling of the organ 
bellows itself, so that a greater or less arc of the hemisphere 
is in contact with the tyre. By this means a bevel gear of 
infinite pitch is obtained. As there is no “ scrubbing " 


action on the rubber, the tyre lasts a long time. The motor 
being shunt-wound, runs at à constant speed, and the speed 
of the driven member is reduced by means of chains and 
sprocket wheels, while a crank finally transmits reciprocating 
motion to the bellows handle. 

In practice, the machine is so silent that it may be placed 
on the floor, by the side of the organ, and its efficiency is 
extraordinarily high, being over three times that of any 
rotary fan blower. A “ Rotasphere " operated by a small 
2 b. h. p. motor will blow a moderate-sized organ, and provide 
an ample supply of wind for the full power of the instrument. 

It is a capital contrivance, and one which is likely to 
come into wide use. It is manufactured hy the Kinetic Co. 
Ltd., organ blowing specialists, of Linclon. 


SOCIAL AND RECREATIVE. 
ORDNANCE ATHLETIC CLUB. 

A smoking concert was held last week at The King 
Edward VII., New Corporation-street, Birmingham, in 
connection with the Football Section- -Second Division— 
Works League, between three and four hundred of the 
staff and workpeople being present. 

The Chairman, Mr. J. R. Garner (Works Manager) read 
a letter of apology from the Superintendent of Works, and 
President of the “ Ordnance" A.C. (Mr. F. K. Hinton), 
who regretted his inability to preside, but informed the 
assembly that he wished the club every success, and 
stated that he would do his best to promote its interests 
at all times, being strongly in favour of sports. He con- 
sidered they were most essential to workers shut up in à 
factory all day long, and he trusted during the forthcoming 
season that the cup put up for competition by Messrs. 
Vickers, Sons & Maxim, Ltd., Sheffield, the parent com- 
pany, wonld again come back to Birmingham. This cup 
was won the first year of competition, 1908, by the Ord- 
nance Athletic Club, against teams from the works of 
Vickers, Sons & Maxim, at Barrow, Sheffield and Erith 
and the Wolseley Motor Car Works, Birmingham. | 

The Chairman heartily confirmed the President’s senti- 
ments, and stated that a firm who had a first-class Athletic 
Club, were invariably a successful business concern. A good 
player was usually a good worker. 

Mr. Morrison, the secretary and commercial manager 
of the company, was in the vice-chair, and stated that he 
had every sympathy with the movement, and was very 
glad to be asked to take the vice-ehair. He was himself a 
player, and had taken part in a foothall match between 
the heads of departments and foremen some years ago. 


December 24, 1909. 


A very enjoyable programme was given, and the meeting 
was concluded with cheers for the chairman. 


ARC WORKS VOLUNTARY SICK BENEFIT SOCIETY. 


At the annual meeting, held in the Recreation-room at the 
Arc Works, Chelmsford, Mr. A. J. Hodgson presided, supported 
by Mr. Claud Crompton.— The Secretary (Mr. W. G. Bickmore) 
reported receipts by contributions to the general fund, 
£285 Os. 8d.; donations from Messrs. Crompton & Co., Ltd., 
for additional sick pay, £75 13s. 2d.; balance of dividend, 
£3 3s. 8d. ; making, with 13s. 9d. for fines, a total of £365 11s. 3d. 
The sick pay amounted to £196 IOs. lld., making. with the 
£74 12s. 10d. added by Messrs. Crompton & Co., a total of 
£271 3s. 9d. Compensation for loss of time through contagious 
disease prevailing at home or lodgings amounted to £1 1s. The 
management expenses, including printing, stationery, postage, 
and officers’ salaries, came to £19 5s. 4d. The society lost one 


member through death, and the funeral levy realised £24 17s. 6d. 


The total receipts were £390 8s. 9d., and the total expenses 
£316 7s. 7d., leaving a balance for distribution of £74 18. 2d. 
The reserve fund showed a balance at the bank of £100 17s. 8d. 
— The report and balance-sheet were unanimously adopted. A 
vote of thanks was accorded the retiring officere, and they were 
all re-elected. The meeting then resolved into the annual general 
meeting of the subscribers to the Arc Works Voluntary Infirmary 
and Dispensary, Fund.—-The hon. secretary, Mr. W. G. Bick- 
more, reported that the amount received by subscriptions of 
one penny per month totalled £26 9s. 8d., and 16s. lld. was 
brought forward from the previous year. The expenditure was : 
Subscriptions to the Essex and Chelmsford Hospital Fund, 
£9 9s., and to the Chelmsford Dispensary Fund, £17 178., leaving 
a balance in hand of 7d.— The report and accounts were adopted, 
and the hon. secretary, who was re-elected, received a hearty 
vote of thanks for his past services.—A unanimous vote of 
thanks was also accorded the directors of Messrs. Crompton & 
Co., Ltd., for their generous support, and for the kindly interest 
they take in all the various institutions of the Arc Works.—A 
vote of thanks to the chairman for presiding was most cordially 
received and carried. 


ELECTRIC PATENTS ACTION. 


In the Court of Appeal, before Lords Justices Vaughan 
Williams, Buckley and Kennedy, the hearing was concluded of 
the case of Gould v. Lehwess, upon the defendant's appeal 
against a judgment of Mr. Justice Phillimore in favour of the 
plaintiff for £2,528. ‘The action wes brought upon an agreement 
claimed to have been made between the plaintiff, Commander 
Charles Gould, of New York, and the defendant, Dr. Lehwess, 
of London, dated April 28, 1908, whereby the defendant, as the 
plaintiff alleged, promised to secure that the Electrobus Co., 
Ltd., or some other company would purchase certain electric 
storage batteries, the property of the plaintiff ; and failing that, 
that the defendant was to be liable to pay for them subject to 
their passing a satisfactory test. Plaintiff also alleged that the 
defendant had made a misrepresentation as to all the shares, 
with the exception of 4,000, of an English company called the 
Gould Storage Battery Co., being issued for cash. Defendant 
denied these allegations. | 

Lord Justice Vaughan Williams, giving judgment, said they 
were all of opinion that in this case there ought to be a new 
trial. It was not usual where a new trial was ordered for the 
Court to go into matters that had been discussed before them 


on appeal, because if they went into them it was almost impossible ' 


to avoid making observations which might be calculated to pre- 
judice the new trial. He, however, wished to indicate for himself 
the broad grounds on which he thought generally why a new 
trial should be ordered. First, as to the question of damages, 
he was clearly of opinion that the damages should have been 
assessed otherwise than they had been. But apart from any 
measure of damages applicable in the case, he thought that 
there was not sufficient ground for leaving out of consideration 
certain portions of the evidence that had been given. He hesi- 
tated to make any observations as to the conclusions he had 
come to upon a great many matters which ought to have been 
dealt with in the light of that evidence. He felt every mo ent 
he was approaching nearer the border at which he had resolved 
to stop, so as not in any way to prejudice the new trial, so he 
contented himself by saying that he thought the order of the 
Court should be to direct a new trial upan the usual terms that 
the costs would abide the result. 

Lord Justice Buckley and Lord Justice Kénnedy also agreed, 
while regretting that the parties should be put to the expense 
of a new trial. 

The judgment of the Court below was accordingly set aside 
and a new trial ordered, the costs to abide the result of the 
rehearing. Should, however, the plaintiff decide to go to the 
House of Lords, then it was ordered that the coste of the appeal 
should be the defendant's. 

An application for a stay in regard to costs in the event of 
an appeal to the House of Lords was refused. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


Owing to our steadily increasing circulation and the ever 
widening interest taken in these Technical Problems, it 
has been found necessary to revise the old regulations. 

The new Rules have been framed in order to encourage 
fresh talent to enter the field; at the same time it is hoped 
that the progressive lines adopted will meet with the 
cordial approval and support of our old and valued corres- 
pondents. 

It is to be noted that these Rules only apply to Questions 
1213 and onward. The first replies under the new conditions 
will appear in our issue of January 7, 1910. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuEsTIONS.— For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be. sent in at any time. 

WEEKLY PRIZES FoR SoLuTIONSs.— For the best solution of 
any question we offer a cash prize of seven shillings and sixpence. 

For the second best solution (if published) we offer a prize 
of five shillings. 

For the third best solution (if published) we offer a prize of 
two shillings and sixpence. 

QUARTERLY PnIZEs.—No competitor will be awarded more 
than three third prizes, two second prizes, or one first prize during 
any one quarter. But, in adjudicating upon the merits of the 
various solutions, marks will be allotted to the four best solu- 
tions to each question, and at the end of each quarter extra 
prizes will be awarded to those competitors receiving the highest 
aggregate number of marks. 

These prizes will be awarded in kind, the winners being at 
liberty to choose any book advertised or reviewed in our columns, 
or any instrument or appliance manufactured by any advertiser 
in our pages. These quarterly prizes will be of the value of 
one guinea, half-a-guinea and five shillings. Winners may, if 
they should so desire, order through us books or appliances 
of a higher value than their prizes, by forwarding to us the 
difference in price. | 

MSS. AND SKETCHES.— All answers to problems must be sent 
in within fourteen days of the question appearing in our columns. 
Replies should be concise and ought not to exceed one thousand 
words in length. 

Quarto paper (10 in. by 8 in.) should be used, only one side 
being used, a margin 1} in. wide being provided on the left side 
of each sheet. The number only of each question should be 
written legibly at the top left.hand corner of each solution. 
The solution should be signed with initials or pseudonym, and 
the name and full address of the contributor must be appended. 
Any formula should be set out on a line by itself; ail letters 
and symbols in the text should be clearly written, to make them 
oonspicuous. 

Loose sketches should bear the number of the question and 
the author’s name and pseudonym, and should be pinned to 
the MS. 

Sketches must be drawn in ink, with good solid lines. Squared 
paper may be used, but as the faint blue lines are not repro- 
duced by the photographic process, all horizontal or vertical 
lines to appear must be inked in with heavy, full dotted or 
chain dotted lines as required. Column width blocks are pre. 
ferred, so it is well to draw sketches 64 in. wide, for reduction 
to one-half. 

Copyright of all solutions awarded prizes becomes the property 
of The Electrical Engineer, Ltd. 


QUESTIONS. 


Question. No. 1210. — What are the advantages of electric motors 
over steam engines for driving rolling mills ? Please give 
some idea of the power required for rolling stated sections 
and of the extent to which electric motors have replaced 
steam engines in this service. Is the replacement justifi- 
able, or are electric motors only commercially practicable 
in new installations 


Answer to Question 1210 (awarded 10s.)— The advantages 
of electric over steam drive for rolling mills are manifold. 
The most important are as follows :— 

Ease of Reversibility.-—Reversible mills are used for rolling 
all sections that are too heavy to be dealt with by ` 3- 
high " rolls. The rapidity of reversal of the rolls and all 
the moving parts connected to them is of the utmost 
importance, since the period of reversal directly controls 
the possible output of the mill. By the proper use of fly- 
wheel storage systems, reversal is effected much more 
rapidlv in electric than in steam mills. The torque in the 
latter case is definitelv limited by the steam pressure and 
the piston area; the electrically-driven mill can, however, 
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draw оп the immense reserve of energy in the fly-wheel, 
and may thus temporarily operate at two or three times 
its normal h.p. 

Actual examples are: Ап electrically-driven mill was 
reversed from + 60 r.p.m. to 60 r.p.m. in the opposite 
direction in 14 sec., the rolling cycle being completed 
28 times per min. ; another mill reversed = 120 r.p.m. in 
6 sec. 

Bv the substitution of electric drive for steam drive 
from 20-500, increase in the output of a mill has been 
repeatedly obtained; the process of operating the mill 
and handling the sections rolled is much simplified, and 
fewer men are required to work an electric mill. The 
accelerated output is an enormous advantage. Where 
shorter shifts rather than higher output has been the aim, 
it has been found possible to abolish night shifts in several 
instances. Where electrically-driven mills are used, all 
accessory apparatus should also be electrically operated, 
coal only being burnt in the metal heating furnaces and 
in the electric generating stations. The overload capacity 
of electric motors is much superior to that of steam or gas 
engines, for the reasons already stated (regarding reserve 
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The above advantages are not obtained at the cost of 
reduced efficiency, for in this respect also the electric 
motor is superior. ‘ihe “ light” losses of an electrical mill- 
driving set are high on account, mainly, of the converter 
losses and the windage losses on the large, high speed fly- 
wheel required ; but the condensation and similar losses in 
large steam engines are, in general, heavier. The engine or 
motor, as the case may be, must of necessity be fitted in 
a somewhat exposed locality, and electric motors are less 
affected bv this condition than are steam engines. The 
space occupied by an electrical installation is much less 
than is required for the equivalent steam equipment; as 
a result more mills can be installed in a given size of mill 
vard, and the efficiency of working and the output of the 
whole plant is much increased. Ease of extension of plant, 
flexibility of operating conditions, reliability, and proven 
less risk of breakdown are further attributes, making 
electric motors so suitable for rolling mill service. Centrali- 
sation of the energy supply results in well-known economies ; 
further, the case with which the energy consumed can be 
measured in electrically-driven mills enables investigation 
into the conditions resulting in the maximum efficiency of 
working. 

Probably the only objection to the electrical driving of 
rolling mills hes in the high capital cost of the equipment 
requirement. In many cases this objection is very serious, 
particularly when the conversion of a steam mill is under 
consideration. In the case of a completely new mill there 
is little doubt that electrical operation is preferable. This 
view is now generally accepted on the Continent, in Eng- 
land, and in America; an increasing percentage of new 
rolling mills are laid down for electrical driving. The scrap- 
ping of a steam plant, which, among steam plants, has 
hitherto been regarded as satisfactory, and its replacement 
by electrical apparatus has always proved justifiable by 
subsequent results. It must not be assumed, however, 


that such heavy capital expenditure would always be wise. 
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Those instances in which conversion has been carried out | 
have been subjected to the most careful consideration 

before this course was decided on; in these cases sub- 
sequent justification of the conversion simply amounted | 
to realised anticipations ; it is not always commercially 

possible to replace steam drive by electric motors. As in | 
the case of colliery winding, the only objection to such a | 
scheme is the capital cost, and whether or no the latter is 
justified can only be determined definitely hy considera- 
tion of every case on its own merits. In general, conver- 
sion will ultimately pay, and in a time dependent upon the 
extent to which the demand on the works enables a full | 
utilisation of the greater capacity of the electric mill. | 
Notable instances in which steam plant has been replaced | 


| 
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damaging the metal, and the rolling should be completed 
as rapidly as possible. These points are illustrated by 
Fig. 2. Sections such as channels and light rails are specially 
subject to rapid cooling, and to a further useless expenditure 
of energy, which in such cases assumes great importance. 
viz., the frictional loss between rolls and section. Though 
the curve of Fig. 1 gives good average figures for the energy 


expenditure in rolling mills, more discriminative data frorn 
actual tests is given in Table I. 


On such a large subject much more might be written ; 
indeed, it is difficult to compress even its most salient 
features into the space here available. However, the above 
authentic information will, I think, cover ^C. T's" 
requirements.-—W. M. 


TABLE I. 

ROLLING :— kw. hours per ton. 
Flanged Mine Rails 28 lbs. per yard. Total weight, 885 lbs.; 94$ft. lengths is .. 975 
(Koettgen) .. . 18 " 23 6 „ ; 112} Я 4:75 

8 2 15 353 „ 126 еа s 2s 25 5:40 
Billets 82 mm. square: weight, 2:854 tons: prolongation, 5'3 : tons per hour, 9°47 2°21 
(Graubner) 00 „ „ „ 2702 „ 6 986: „ „ 761 3:01 

50 „ 1 133 " $5 11°50: m" " 6°12 3°60 
Billets 4 in. square: 15 passes: from ingots, 15} in. square us 2°54 
(Crowe) 2 in. so or IT hp - » > 151 in. S 3°80 
Joists 11” x 6’ 19 „ 35 5 17^ x 18° bs 5°00 


by electric drive in England are: (1) A 3,000 h.p. reversing | 
mill at Middlesbrough, and (2) a 8,000-12,000 h.p. mill in 
the Bilston works. As regards the extent to which electric 
drive for rolling mills is now employed: In April, 1908, 
230 electrically-driven rolling mills in Europe totalled, 
according to Hooghwinkel, 190,000 h.p. (normal), the 
maximum h.p. being 410,000. The average normal h.p. | 
per mill, therefore = 830 h.p., the mean overload capacity 
being 2°15:1. The Bilston equipment is the largest in 
England, while on the Continent the Rombacher-Hütte 
has probably still the largest installation, viz., two 7,500 h.p. 
motors, both coupled to one mill shaft. 


Power required to Roll Various Sections.— The energy , 
expended in a rolling mill—expressed as kw. hrs. per ton 


of metal rolled— is naturally very variable. Itis dependent 
chiefly on the temperature at which the metal is rolled, on 
the ratio of the length of the initial billet to that of the 


со KW. Has PER 
TON кор 


o 


20 


WT.INGOT ~ TONS 


final section,“ and on the general rapidity with which 
the rolling is conducted. Subject to certain restrictions, 
the heavier a billet, the less the expenditure of energy per 
ton in rolling it. This statement is well illustrated by the 
curve of Fig. 1, and is subject to the restriction that the 
use of the heavier billets must not necessitate a great 
increase in the number of prolongations of the billet during 
rolling / = final length If the number of prolonga- 
original length 
tions be unduly high, the exposed surface of the metal 
per ton weight becomes proportionately high, hence the 


metal cools rapidly and the energy per ton rolled rapidly : 


increases. For this reason, also, the initial temperature of 
the billet should be as high as is consistent with not 


Answer to Question. 1210 (awarded 5s.)—-Many good papers 
have been read on the subject of Electric Driving of 
Rolling Mills“ witbin the last few years, a few of which are 
given later. The following article contains information 
chiefly gathered from these sources. 

The advantages and disadvantages of the use of electric 
motors for rolling mills are chiefly :~- 

Advantages : 

l. Constant and regular torque. 

2. More reliable, less breakages of couplings, pinions, etc. 

3. Less room required, on account of reduction in neces- 


вату boiler capacity, piping, etc. 


4. Easy adaption to mill, direct drive being possible in 
very many cases. 

5. Easy and simple handling. 

6. Easy distribution by cables (instead of steam pipes 
or gas pipes in other systems). 

1. Possibilitv of centralising the power. 

8. Less labour. 
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9. Lower fuel costs in most cases. 

10. Less oil and other stores. 

11. Use of gas engines of medium size in power station 
(referring chiefly to blast furnace gas power). 

12. Increased output due to higher speeds. 
Disadvantages : 

1. Less efficient for whole plant, and wasteful speed 
regulation. | 

2. Influence of the power fluctuations on generatmg 
stations. | 

3. Electric motors overload themselves until circuit 
breaks. 

4. Higher fuel costs than direct gas engine drive. 

5. High capital outlay, since a load-equalising set, such 
as the Ilgner, is usually essential. 
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TABLE II 
PRODUCT oF MILL. | MILL MOTOR. 
: uu T | Number! Tons Coupling] Arma- | Speeds | Maxi- | Primary Power 
WORKS. Finished Tons Original | Elonga- | of Capacity to Rolls.| tures in at Maxi- mum M 
Product. | Weight.|Section.| tion. | Passes. | per | Series. mum & | Load Power Station. 
| Hour. | Minim'm| in H.P. 
70 Ib | Times. ee ee Se ee 
HILDEGARDE Rails. 2 15” x 15” 43 23 15 | Direct 3 110-140 9,000 | Steam 
18” Girders. NE | 3 == Turbine. 
RESICCA 2" x 2" 35 |24"x20" 4,75 19 33 | Cenk 2 110-150! 9,000 Gas 
1 Вагз. E ee | Engine. 
RESICCA 6 mm. 3:5 16" х 32^ 19 20 30 Gea. 2 110-150; 9,000 | Gas 
Plates. | ‚ 2:1 Engine. 
Комвлсн ..| 2” x 2" 93 | O 16 13 65 | Direct 2  |120-160, 12,500 | 1. S. Turbine; 
Bars. | 2. Gas Engines. 
DORMAN 6” Girders | Power Suppl 
? • 6 A т ` ü X 
Lona & Co.] Angles, and | 035 | 6 x6 24 — 10 | Direct П 110-160 3,000 | Со. iad 
T Sections. | S. Turbine. 
GRILLE Gear | | P 8 ] 
Funke & Co.] Tubes. P 1 1 250- 800 | м Ne И 
GEORG | ‚ „ | Сеаг 1 120- 900 | Water 
TuaMAYER| Billets 3 64" x 6” — 80 | 3 5:1 Turbine. 
& Sons ., | 


A most important feature in mill driving is the necessity | 


for quick acceleration and retardation, in order to save 
time between the passes of the ingots. 

Electric drive has been found to compete very favour- 
ably, in this, with steam and gas drive. The high speed of 
the armature and consequent high inertia has in some 


cases necessitated the division into two or three smaller | 


units, arranged with armatures in series, giving less inertia. 

The maximum load on the motors may be three times 
their normal rating. This maximum load is given below 
for a few cases of European mills, which have been installed. 


An estimate of the power required at the rolls can also 


be made from the following curves, which are based on 
experiments (with a steam-driven plant) by Herr Kottgen 
at Oberhausen. 

Another set of results from“ Stahl and Eisen“ is given 
below, indicating the power per ton of finished material. 
53 lb. rails from 1:4 ingots require 70 kw. per ton. 


, 


72 lb. » » 1:5 » ” 60 » 
41 Ib. joists „„ 18 : „ 56 M 
86 lb. „ „ 185 „ „ 53 
44“ billets „ 1-45 „. „ 99 н 
9" x 9" 1:35 52 


59 ээ 39 99 *5 

The power required per ton varies considerably with the 
rate of working; thus for 1 ton of 4" x 4" billets the con- 
sumption is (for same mill) :— 

29 kw. at a rate of 17 tons per hour. 
33 kw. x 14 9 А? 

Аз to whether the replacement of existing steam plant 
bv electric motors is expedient depends on the several 
individual conditions of the case under considerations : 
such as the possibility of using existing engines to drive 
generators; the probable cost of energy per unit; quality 
of work produced as against that expected, etc. Suffice it 
now to say, that in many cases the change has proved 
efficacious. More instances of this occur in Germany than 
Great Britain, mainly because of the lower cost of coal in 
Britain; and also greater economy in use of blast furnace 
gases for power in Germany. For future development 
greatest economies in production will be probably obtained 
with complete blast furnace and rolling mill plants intended 
for working on the continuous system (as against reversing 
. mills), the gases from the furnace being utilised for gas 
engines coupled to generators. 

The advisability of replacement depends on the con- 
ditions outlined above, but doubtless the questioner will 
obtain better information from some of the following 
authors of papers on this subject. 

G. M. Brown, Rugby Eng. Societv, Jan. 10, 1907. 
D. Selby Bigg, Iron and Steel Institute, May, 1907. 
G. Hooghwinkel, Sheffield Society of Engineers, Jan., 1908. 
H. Crowe, Cleveland Institute of Engineers, April 6, 1908. 


— 


C. Köettgen and C. Ablett, Iron and Steel Institute, Oct., 
1908. 

C. Ablett, Birmingham Association of Mech. Eng., Nov. 7, 
1908.—* H. K. W.“ 


BISHOP’S STORTFORD SCHEME. 


The Urban District Council of Bishop’s Stortford have 
printed and issued the report of Messrs. Mav & Hawes, 
consulting electrical engineers, on the proposal to establish 
an electrical undertaking. The document is a most interest- 
ing one, the whole question being discussed from all points 
of view. It is only possible here to give a few of the most 
salient particulars. Messrs. May & Hawes’s estimate for 
capital expenditure is as follows :— | 

GENERATIN: WORKS: (а) Buildings of plain structure, 
comprising engine room, accumulator room, offices and 
stores, with overhead travelling crane, £1,670. (b) Elec- 
trical and mechanical equipment, comprising two. 75 kw. 
combined oil engines and dynamos, oil storage tanks, oil 
and water pipes, switchgear and cable connections, cable 
ducts, tank wagon, pump and hose, battery of accumulators, 
reversible booster and regulators, £4,630, making £6,300. 

ELECTRIC SuPPLY Mains: (a) Two-feeder cables, com- 
prising 1,800 yards 3 triple concentric armoured cables 
with pilot wires, 7,558 yards of three-core armoured low 
pressure distributing cables of various sizes, all laid direct 
in the ground, two-feeder pillars and all necessary discon- 
necting and terminal end boxes, trenching and reinstate- 
ment, mains and meter testing apparatus, £4,250. (b) 200 
house services, comprising cable, house service and fuse 
boxes, trenching and reinstatement, £600, making £4,850. 
HovsE Meters: 200 meters of various sizes, £300. PUBLIC 
Lamps: 104 single, three double and four triple lamps, 
including standards and brackets, electrical fittings, metal . 
filament lamps, switches and cable connections, £500. 
GENERAL: Provision for general expenses and contin- 
gencies, £800. Or a grand total of £12,750. 

On the basis of the foregoing, the financial results work 
out as follows :—REvENUE : From private supply, 69,000 
units at 53d. per unit, £1,650; from public lighting, 122 
lamps at £3 10s. 6d., £430 (less cleaning, maintenance, 


- attendance and renewals, £112), £318. From meter rents, 


£80. Total £2,018. 

Working Expenses: Fuel, stores, wages, repairs, 
maintenance, rates, taxes, man uement expenses, salaries, 
insurance and administration expenses at 2:45d. per unit 
sold, £1,020. Gross profit, £1,028. Loan CHARGES : Interest 
and repayment charges at 7'2% on £12,750, £918, leaving 
a surplus of £110. 
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ELECTRICAL PROGRESS АТ НОМЕ & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


TYNESIDE NOTES. 
NEWCASTLE-ON-TYNE. 


One of the most pleasing indications of the return of 
prosperity to Tyneside is the fact that at the present time 
a considerable number of new buildings are being erected in 
the citv, chiefly for business purposes. One of the latest 
and most important of these is a block of buildings which 
is being constructed for the Alliance Assurance Co. at the 
corner of Mosley-street and Pilgrim-street. This not only 
includes the Companies own suite of offices, but also a con- 
siderable number of other suites to let for the use of other 
businesses. It is probable that when they are completely 
finished these buildings will be one of the most tasteful and 
best finished blocks of property in the citv. The architect 
is Mr. W. L. Newcombe, and in dealing with the electric 
lighting of these offices, a very carefully thought- out scheme 
has been evolved by Messrs. Falconer Cross & Co., electrical 
engineers of this city. This special scheme provides for a 
pipe svstem, for about 120 lights in the Company's own 
offices, together with a minimum of 50 lights on each of the 
three upper floors of the building. It is designed to be a 
pure draw-in and a pure distribution system, so arranged 
that in the event of new tenants entering any of the offices 
a service can be run in and the wiring arrangements effected 
without the slightest inconvenience to neighbouring tenants 
or to the offices overhead or beneath. As this marks a 
decided advance upon many of the systems of wiring of 
large office blocks at present in use, it is worthy of especial 
attention. 

Mining Conference. 


For some little time there has been in Neweastle a Con- 
ference between representatives of the colliery owners and 
the miners in order to determine the most favourable con- 
ditions under which the eight hours Act for mines can be 
applied to the needs of this area. The two parties are now 
practically in agreement, and at the present time 1t appears 
as if in a good many cases three shifts will be adopted, more 
particularly in collieries having wide seams. This will 
increase the value of the best collieries, the great trouble 
being in some instances of finding an adequate number of 
putters. Under such an arrangement it 1s expected that the 
masters will have considerable powers as regards the hours 
in which thev draw coal out of the pit. If the masters get 
double shifts they will desire to avail themselves of this 
extra time in order to get the coal to bank and the problem 
resolves itself into a question of drawing the coal, as far as 
practicable, electrically. There is, therefore, everv reason to 
believe that electricity will be used to a considerably greater 
extent than before, both for haulages and winding gear, and 
the effect of this fact will probably be as regards the elec- 
trical mining industry to offset the depressing effect of the 
recent troubles in Scotland and at West Stanley. 


Messrs. Scott and Mountain, Ltd. 


The importance of the present time to mining electrical 
engineers is further emphasised by the exhibition of elec- 


trical mining machinery which was held bv Messrs. Ernest 


Scott & Mountain, Ltd., at their Close Works, Gateshead- 
on-Tyne, on Saturday, the 18th inst. They had on view a 
large amount of the plant which was described in my pre- 
vious week's notes, and in addition to this there were on 
view a large number of new portable haulage gears which 


Messrs. Scott & Mountain have designed in Condor to meet 


the provisions of the Eight Hours' Act, and which they are 


now carrying in stock. Some of these designs are of the 


portable tandem haulage type, which are calculated to very 
largely increase the haulage facilities of collieries inasmuch 
as they can be placed at any point in the mine in order to 
assist where the natural incline will not carry the tubs at a 
sufficiently high speed. There were also a considerable 
number of trunk tvpe pump and electrical motor sets, which 
are very useful for dip working, being capable of being 


mounted on trucks and running on the ordinary rails in 
the mine roads. A considerable number of mining engineers 
inspected the plant, and the effect of such an exhihition 
should be of great value. 


Flicker Photometry. 


One effect of the condensation of papers read before the 
Institution of Electrical Engineers Local Section into a 
| printed form much shorter than the actual paper for the 
purpose of publication is, that a good many valuable points 
are missed, which, although thev are subsidiarv, are vet in 
themselves of considerable practical importance. Readers 
of the official published accounts of the paper read bv Mr. 
H. Morris-Airev, M.Sc., F. R. A. S., before thé Local Section, 
will not have an adequate conception of the excellent wav 
in which this lecture was illustrated by means of optical 
and other experiments of great beauty. The conclusion 
reached by Mr. Airey was that the flicker photometer is not 
capable of accurately comparing intensities of lights of 
different colours, and he obtained this bv reference to 
Stewart’s work in 1888 upon the growth of the stimulus 
upon the eve of the different coloured components of white 
light. In the resulting discussion Professors Stroud and 
Thornton, of И College, appeared to support this 
view, while Mr. . Faraday Proctor, of Messrs. Edison & 
Swan, referred р the extreme practical difficulty experi- 
enced in getting the girl testers of metallic filament lamps 
to obtain uniform standard in their readings. 


Newcastle Local Section Dinner. 


On Wednesday, the 15th inst., the annual dinner of the 
Newcastle Local Section of the Institution of Electrical 
Engineers was held, Dr. H. Stroud being in the chair. About 
80 members and guests were present, and th» President of 
the Institution gave a very interesting speech. the chief 
subject of interest being his suggestion that the Local 
Section should endeavour to obtain a formal standardisation 
of voltages for ship lighting and power work, more especially 
in view of the importance of the metallic filament lamp. 
Other speakers were Mr. Gerald Stonev, Mr. C. S. Vesev- 
Brown, Mr. J. F. C. Snell, formerly of Sunderland, Principal 
W. H. Hadow, of Armstrong College ; Mr. D. Balfour. junr., 
representing the Local Section of the Institution of Civil 
Engineers; Dr. P. P. Bedson, who spoke of the electro 
chemical developments on Tyneside ; and Professor J. J. 
Welch, the head of one of the two Naval Architectural 
Schools in the Kingdom, which are not under Admiralty 
control. 


MIDLAND NOTES. 
BIRMINGHAM. 


Electrical matters have figured very prominently in the 
Greater Birmingham Inquiry, which occupied five days’ 
hearing at the Council House, Birmingham, last week, and 
seems likely to go on for weeks longer. All the local 
authorities concerned have electrical undertakings of one 
sort or another. The Greater Birmingham movement, 1 
the estimation of many people, would not have D 
initiated but for the undoubted inconveniences experienced 
in the tramway working arrangemeuts for carrying pas- 
sengers to the outside districts, owing to the presence of 

| two or three different authorities. Most of the fighting has 
ranged round the tramway question. The Handsworth 
District Council were able just prior to the inquiry to put 
an end to a serious difficulty through which passengers in 
the Perrv Barr district had to change cars, although the line 
was continuous, before being able to reach their destination, 
and both sides have made the most of this fact in their 
public contest. | 
Yardley and Handsworth Tramways. 

The rivalry between the different local authorities has 

| come out in a variety of ways. Mr. Baker, the tramways 
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manager, on Saturday gave a significant example with 
regard to Yardley, where the length of line within the 
boundary is 3,641 yards, and on the Yardley side, outside 
the boundary, 2,216 vards. The outside company wished 
to have an equal division of fares, but tothis the city would 
not consent, being, as Mr. Baker explained, indisposed to 
hand over anything belonging to themselves to the company. 
Similarly, Mr. Baker criticised the agreement made by 
Handsworth and already sanctioned for through running, 
on the ground that Handsworth had made an excessive 
concession to the company. Once more the battle-ground 
reverted to the much-criticised prospective management 
by Handsworth of the cable line from Hockley Brook to 
the New Inns terminus, on which several estimates, mostly 
contradictory, have been given. Mr. Baker added an 
estimate of his own, which differs in some respects from 
its predecessors. He pointed that to begin with there 
were £72,000 to pay to the British Electric Traction Co. in 
respect of award for the dep^t and cars, and £5,000, the cost 
of the arbitration. Handsworth would require a capital 
of £120,000 before they could run their cars, and towards 
this he gave them credit for £20,000, in respect of the 
scrap value of the old undertaking. The line of route was 
about three miles, and that meant a cost of £33,000 per 
mile. This he compared with the average cost of under- 
takings throughout the country, which is between £17,000 
and £18,000 a mile. As the receipts per car mile for Hands- 
worth amounted to 8°74d., while in the city they were 
12:49d., he thought it impossible for the Handsworth 
section ever to pay its way on a capital of such dimensions. 
Of course, the answer to these representations has yet to 
come frem the Handsworth side, and a stiff fight therefore 
is in prospect. . 


Necessity for Undivided Control. 


Mr. Beker’s views were strongly supported by Alderman 
Beale, who was very decided as to the urgent necessity 
for an undivided control of the whole of the trams running 
into the city. One of the lines projected for the service of 
Warwick-road could not be introduced, because the various 
interests could not agree as to the electric supply. Inciden- 
tally, Mr. Вакег gave some interesting facts about the 
Birmingham tramways system. Up to March of this year, 
after five years’ operation of the Tramway Committee, 
there were 66 miles and 18 chains in Birmingham, and the 
total outlay was £1,020,599. Some lines were not yet 
constructed. The value of the rolling stock was £197,585, 
the cars numbering 300, including a number used on lines 
outside the city. The result of the services were extremely 
satisfactory, as after paying all working expenses, interest 
and sinking fund, and making ample provision for depre- 
ciation in the first two vears, the sum of £64,000 was 
handed over in rehef of the rates. 


Electric Hire-Purchase at Handsworth. 


An important step has been taken by the Handsworth 
District Council, the object of which is to supply electric 
light to ratepayers who cannot afford to pay cash for the 
wiring of their houses. The difficulty is to be met by the 
introduction of a hiring and hire-purchase scheme. Coun- 
cillor Homer remarked at the Council meeting that “ how- 
ever incapable they were in Handsworth, according to 
Birmingham, in managing the electric supply of the dis- 
trict, thev were now able to give the residents advantages 
that the city of Birmingham were not in a position to do." 


Electric- Motor Shunting. 


An application of electricity to railway purposes, which 
seems likely to be followed up extensively, is Just being 
made at the new Moor-street station of the Great Western 
Railway Co. in Birmingham. The platform is a terminal 
one, and the trains run up on each side. For taking the 
trains out again, bank engines were kept at the station 
but a new plan is now being adopted. On each side of the 
platform a traverse or transporter is being put in, so that 
the engine may be shifted on to another line of rails and 
so proceed to the front of the train. The plan of the traverse 
is similar to that adopted in tramcar sheds, a section of 
the roadwav built on an iron structure being made to 
moye transversely so as to bring the engine into the position 
required for the change. It is a case in which an electric 
motor is particularly serviceable. The motor taking up 
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little room, lies snugly under the moving roadway, and 
can be actuated by a switch from the platform, so that 
to the unsophisticated beholder the engine seems to glide 
almost as if by magic across the line. The traversers are 
being put in by Mr. 8. H. Heywocd, of Reddish, who has 
had considerable experience of this sort of work in connec- 
tion with tramways. The motors are supplied by the 
Lancashire Dynamo & Motor Co. There are two of them, 
one on each side the platform,.each of 18 h.p., 700 r.p.m., 
110-vclts, three-phase, 25 pericds per second, 94:5 amperes 
half-hour rating. The mains and switches and other con- 
necticns are provided and put in by Callender’s Cable & 
Construction Co., Ltd., of London and Erith, who are also 
carrying cut other work in connection with the Great 
Western Railway extensions in Birmingham. 


LANCASHIRE NOTES. 


MANCHESTER. 


The improvement in the state of the electrical trade here 
has been well maintained during the week. Although there 
are no very large contracts, still the number of smaller 
orders received as the result of quotations some time ago 
is very encouraging. There is every reason to believe that 
as scon as the present crisis in the cotton trade is over, 
and it has regained its usual prosperity, enormous develop- 
ments in the use of electrical power will take place. Although 
in certain quarters there docs undoubtedly still exist that 
strange prejudice against the electric drive, most mill 
owners are already convinced that electricity, whether 
taken from a supply authority, or generated on the premises, 
possesses such advantages as would make its adoption 
highly desirable, even if its cost was twice as great as for 
the old steam drive, and they are only waiting for the 
prospect of more business before making the change. The: 
advantages are, first, more even turning movement, pro- 
ducing a finer and more even thread. These are qualities 
of no little importance, and, by reason of their superior pro- 
duct, electrically driven mills can obtain a higher price, 
or, what is of more importance when the market is dull, 
they get the preference over firms spinning an uneven 
thread. Secondly, the freedom from sudden changes in 
speed materially reduces the breakages and resultant loss 
of time in piecing up, and actual tests recently made by 
Mr. W. F. Rhodes, of Stockport, show that at least 10% 
more cottoncan bespun with thesame machinesand attention 
by the electric drive, than by steam driving. The Lanca- 
shire Power Co. have recently published tachograph 
records taken before and after converting the driving of a 
doubling frame to the electric drive. When the doubling 
frame was driven by a belt from the main shaft (driven by 
a horizontal tandem compound engine of 250 i.h.p. at 73 
r.p.m.), the mean speed variation during 2 min. was from 
— 2% te + 1%, about normal, but, in addition, there was 
a variation of about 14 to 2% every second, about a mean 
value. The curve taken when the same frame was driven 
by a three-phase motor direct coupled, was only about 
4% during 1 min., and the variation during any 5 secs. 
was verv much less. 

Very extensive and careful records show that electricity 
can be generated by the modern mill-power station at as 
low as ‘2d. per unit. This is the figure for the Kearsley 
Spinning Co.’s mill where there are two 750 kw. turbo- 
alternator sets. This figure is actually lower than most 
steam-driven mills can show, and 1t must be remembered 
that in the latter, transmission losses are greater. 


Electricity in Saw Mills. 


On account of its extremely small fire risks, electricity is 
being employed both for power lighting in cabinet works 
and saw mills. The wood shops of the Manchester Corpora- 
tion Tram-car Works are electrically driven, the motors 
being installed in the basement under the shops, thus 
efficiently protecting them from the wocd dust, and leaving 
the shop free from all shafting. The telephone cabinet 
works of the G.C. Co, at Salford, are also electrically 
driven. At the present moment the Lancashire Dynamo & 
Motor Co. have in hand four 60 h.p. motors for the Bengal 
and Nagpur Railway Saw Mills. They will drive the line 
shafting direct, and are of the pipe ventilated enclosed 
type, air from outside being brought in ducts through the 
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motor, which is thus completely shut off from the dust- 
laden atmosphere of the shop. Electric driving is also being 
used for the wood shops at Sheerness Dockyard, and the 
same company have 12 motors in hand for the work. 


Meeting of the Manchester Engineers. 


At the last meeting of the Manchester Association of 
Engineers, a paper was read by Mr. J. S. Peck on the 
* Distribution and Application of Electric Power."  AI- 
though there was formerly much discussion as to the 
relative merits of two and three-phase machines, three- 
phase was being adopted for nearly all new plants. He also 
pointed out the need for heavily bracing the end connec- 
tions on large turbo-generators, so as to withstand the 
enormous strains produced by shots or mis-phases. In the 
case of a 5,000 kw., 6,600-volt, three-phase machine, the 
current at the instant of short circuit would be 20 to 30 times 
the full load, resulting in stresses 400 to 600 times as great 
as at full load. 

By the use of interpoles, satisfactory operation of motors 
over a speed range of four or even six to one was quite 
possible without materially affecting the cost of the motor. 
'l'heir use on large rotary motors was attended with marked 
improvement in commutator and brush wear. He also 
discussed the advantages of high voltages for transmission 
work, and the value of single-phase motor for railway work. 


AMERICAN NOTES. 
NEW YORK. 


The Telephone situation continues to present many 
points of interest. A large congress of independent telephone 
companies is taking up an attitude hostile to the Bell 
policy and is gaining strong support from all sources. Mr. 
D. A. Wilson, of this citv, who is prominently identified 
with the independent interests, declares that the disposi- 
tion on the part of the Bell Company is to annihilate the 
independent companies all over the countrv, and, conse- 
quently, the National Association of Independent com- 
panies has created a fund of $100,000 to fight the Bell 
people wherever they try to wipe out competition. The 
theory of the representatives of companies with 4,000,000 
subscribers is that formal protest should be made at 
Washington against restraint of trade which they fear will 
be effected by the absorption of the telegraph interest by 
the Bell system. The independent forces are also appealing 
to the Attorney-General of each of the States in which the 
Bell Company is pushing its scheme of merger and suits to 
prevent the Bell policy have been made in St. Louis and 
in Cleveland with reference to systems built up in Ohio, 
Indiana, Missouri and Michigan. 

* Who Would Be Free——” 


A curious and instructive point in connection with 
this lively dispute is the fact that the independent com- 
panies are themselves compelled to form a merger of their 
own interests in order to fight the Bell interests. The 
niore effectually to achieve their purpose thev are pre- 
paring, it is announced, to build a trunk line system 
between the Atlantic and the Missouri River for the benefit 
of independent exchanges as well as for general telegraph 
business, the pledge being that they will not seek to kill 
independent competition but to foster it in that way. It 
is announced that $50,000,000 has been subscribed to that 
plan. The independent telephone men declare that ex- 
orbitant rates and poor service were offered by the Bell 
people when they had control through patent rights, but 
as the patents expired and the independent movement 


began, the new policy of merger was adopted to restore: 


the old grip of monopoly. Meanwhile President E. H. 
Moulton, of the Independent Telephone Association, says : 
We feel that we owe a moral as well as a business obliga- 
tion to our stockholders, who have placed 8400, 000.000 
of their earnings in home telephone plants built to protect 
themselves from monopoly. We shall exert ourselves in 
every way to show that the Government has an equal 
obligation to protect investors as well as the 20,000,000 
patrons in the independent systems. We shall not stop 
our fight under any consideration, but shall push it to the 
highest courts." Altogether things look pretty lively. 
The Chicago Electrification. 

Opposition to the proposed electrification of railway 

terminals in Chicago is taking the form of mass meetings 
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of railway employees. These have formulated and adopted 
certain resolutions which manifest an unexpected vein of 
humour and deserve a niche of their own in the history of 
railway electrification. “ Smoke,” so runs one of the sub- 
sections of this quaint and humorous document, “ Smoke 
is at the present time an absolutely essential feature of 
industry, of work and the advancement of civilization. 
Before smoke is suppressed by law it must be proved that 
this can be done without injury to work that smoke now 
accomplishes. The railroads of this city produce less than 
one-fifth of its smoke. Yet the railroads are made to 
suffer nearly all the abuse and the penalty. The railroads 
in turn punish the employees. The latter do not make the 
smoke. It is the coal that smokes. The horse is whipped 
before he is untied from the post. An ordinance is pending 
in the council making the electrification of railroads in 
the city compulsory. We submit that this measure is not 
only manifestly unfair and unjust, but that it would be 
unconstitutional. Granting that the city has power to 
suppress à nuisance, and granting for a moment that 
smoke is a nuisance, the city may have a right to stop the 
smoke. But we submit that it clearly is beyond its statutory 
powers to dictate what mcthod shall be adopted. Various 
other kinds of motive power might be used, all more 
feasible, less expensive, and more practical than electricity. 
So long as the so-called nuisance is abated in a proper 
manner, there the city's jurisdiction ends." 


A Mysterious Force. 


After this terrific castigation of the proposals of the City 
Council, the opponents of Alderman Snow’s policy might 
have rested on their oars without incurring condemna- 
tion for lack of earnestness. But they have still more 
weapons in their armoury. “И it were necessary,“ the 
document continues, “ to go further in details, it could 
be shown that electricity is a mysterious force, still in its 
infancy, about which little is vet known, that it is very 
danverous, unreliable and not practical for general railroad 
and switching purposes. It has been estimated that the 
wholesale electrification of railroads in Chicago would cost 
$600,000,000. This is many times the cost of any other 
motive power. As the supply of electric power in this city 
is controlled by a monopoly, the loud clamour for electri- 
fication, in view of all the facts, is highly suspicious.” It 
seems a thousand pities that the framers of this instructive 
resolution could not be persuaded to go into those details 
to which thev refer in so tantalising a fashion. The dangers 
of this mysterious force ieally ought to be shown up 
without delav. 

Electrical Terminology. 


The Bulletin of the National Electric Light Association 
makes the following announcement regarding the work 
of the terminology committee: ^" With respect to the 
work of the committee on terminology, the understanding 
is that this committee was appointed to draw up definitions 
of various terms used in the central-station business, and 
regarding which there may be some present confusion; 
and, if necessary, even to devise new terms. It 18 intended 
that the scope of the work of the committee cover the 
physical and technical departments of the business as well 
as the commercial end. Therefore, types of apparatus will 
be defined, as well as such items as ' load factors, and 
various rates and methods of charging." The members of 
the committee on terminology are at present engaged m 
preparing as comprehensive lists as they each individually 
can, of such items or terms as seem to require definitions, 
and the Chairman, Mr. W. H. Gardiner, asks those who 
are interested in this work to co-operate by forwarding 
to him lists of such terms as, in their judgment, may 
require definition. A complete composite list will be made 
up from all such lists, and will then receive the attention 
of the committee for individual definitions of each of its 


items. 
Cheap Electricity. 


A correspondent at Los Angelos, California, announces 
that the Pasadena Council has established a low-record 
price for electrical energy, fixing the rate of municipal 
clectricitv to users of over 2,000 kilowatt hours a month at 
three cents for each kilowatt hour. “ Although this is the 
lowest rate in the United States,” declared Manager C: W. 
Koeiner of the municipal-lighting system, “we can make 
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money at this figure, pay interest on the bonds, and estab- 
lish a sinking fund. It is a triumph for municipal owner- 
ship of an electric generating plant.” 


Nikola Tesla’s New Wireless. 


Mr. Nikola Tesla has announced that as the result of 
experiments conducted at Shoreham, Long Island, he has 
perfected а new system of wireless telegraphy and telephony 
in which the principles of transmission are the direet 
opposite of Hertzian wave transmission. In the latter, 
he savs, the transmission 1s effected bv ravs akin to light, 
which pass through the air and cannot be transmitted 
through the ground, while in the former the Hertz waves 
are practically suppressed and the entire energy of the 
current is transmitted through the ground exactly as 
though a big wire. Mr. Tesla adds that in his experiments 
in Colorado it was shown that a verv powerful current 
developed by the transmitter traversed the entire globe 
and returned to its origin in an interval of 84 one-thou- 
sandths of a second, this journey of 24,000 miles being 
effected almost without any loss of energy. 


Electricity in the Surgery. 


Dr. G. Hauer Everhart, of St. Luke’s Hospital, Balti- 
more, Maryland, recently made what is stated to be the 
first operation in this country of Dr. E. Doven’s method of 
removing cancer by electricity. The cancerous growth was 
located in the patient’s mouth in this particular case. 
After the tissues were softened by the application of very 


hot sterilized air, the electrical currents were applied in. 


such a manner as to kill entirely the growth in a way not 
possible with the surgeon's knife. Dr. E. Doven is an 
cminent French surgeon, and his process of applying elec- 
tricity in the cure of cancer is designated “ fulguration." 
It is claimed that the new method is an absolute success 
und that a recurrence of the disease is not possible when 
a thorough application of fulguration' has been made 


Electric Railway Developments. 


Engineers are at work on the new electric railroad 
between Fort Erie and Port Colborne, to be a part of the 
Toronto and Niagara Falls system. The new road will 
be 22 miles long, and will touch Crystal Beach, Point 
Abino, Ridgeway and other important points along the 
lake front.—The Lake View Traction Company, Memphis, 
Tenn., has awarded contracts for material for the construc- 
tion of the first section of its extension from Memphis to 
Lakeview, a distance of about 11 miles.— The Washington 
Spa Springs and Gretta R. R., Washington, D. C., will be 
ready in January to take up the work of building the first 
section of the line. — The Westchester Street Railroad Com- 
pany, a reorganization by the New Haven road of the 
former Tarrytown, White Plains & Mamaroneck Railway 
Company, has filed articles of incorporation with the 
Secretary of State at Albany, N. Y., with a capital of 
$1,000,000.— The foundation work has already been com- 
pleted for the new power house of the New York & North 
Shore Traction. Company at Bayside Meadows, Long 
Island, and the work of construction will be rushed as 
rapidlv as possible. Contracts for the electrical apparatus 
have been placed with the Westinghouse Electric & Manu- 
facturing Company, and it 1s expected to have the station 
in operation by next February. This equipment consists 
of two 100 kw. turbine units ; two 25 kw. turbine exciters ; 
four 300 kw. rotary converters ; four 333 kva. three-phase 
transformers ; one nine-panel and one five-panel switch- 
board. The surface work on the extension to Whitestone 
Landing has been done, and the iron poles for supporting 
trolley wires are being erected. 


An Important Project. 


It is expected that the first section of the Shore Line 
Electric: Railway from New Haven, Conn., towards Suv- 
brook will he opened for operation early in 1910. The 
company has ordered 12 cars from the Jewett Car Company, 
Newark, Ohio. Each will be equipped with four GE-217 
600-1,200-volt railway motors of 50 h.p. each and with 
Sprague-General Electric type M control. The motor and 
control equipment. is arranged to operate on 500-volt and 
1,200-volt current. The whole length of line is to be 52 
miles, and the railway will be the first line to be put in 
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operation east of the Allegheny Mountains using 1,200- 
volt direct current. The power station, which is located 
on the Connecticut River, near Saybrook, will contain 
two 1,500 kw., 25-cvcle, 11,000-volt, three-phase Curtis 
steam turbo-generators, and provision has been made for 
installing two additional units of the same size in the future. 
Power will be transmitted as three-phase current to two 
sub-stations, each of which will contain three 200 kw. 600- 
1,200-volt rotary converters. Two machines will be oper- 
ated in series to supply current to the trolley at 1,200 
volts. The third unit will be used as a spare. 


Current Items. 


The American Union Telephone Company, which con- 
trols considerable independent telephone business in 
Pennsylvania, and the Alleghenv Company, of Pittsburg, 
have been acquired by the new Continental Telephone & 
Telegraph Company of New York. 

Telephone tolls between Mahattan and suburban points 
in Long Island, New Jersey and other adjacent territorv, 
were cut five cents a call 12 hours in front of a joint State 
legislative committee to investigate toll questions. 

An order has been served upon ali street-railroad com- 
panies in New York by the Public Service Commission, 
requiring that all closed electric and horse cars in service 
up to April 15th shall be equipped with suitable apparatus 
for heating, and a temperature not less than 40 nor more 
than 65 deyrees above zero must be maintained. 

The scout cruiser Salem has sailed from Boston on a 
long cruise for a thorough test of wireless telegraphy under 
all conditions. The tests will extend over four months, and 
the specifications call for sending and receiving messages 
at least 1,000 miles under all conditions, and 3,000 miles 
under favourable conditions. 

The makers of electrical apparatus, rolling stock, rails 
and other supplies for electric railways in the United States 
have now on hand, it is announced, orders which will 
amount to about $47,000,000. It is estimated that the 
electric railways of the United States have to-dav an actual 
physical valuation of $2,250,000,000, while specifications 
have been approved for the electrification of about 650 
miles of steam railroads. 

Plans are being prepared by the Great Northern Railway 
Company for the construction of a plant in the Lake 
Chelan country, which will develop about 80,000 h.p. This 
is in connection with the present plant at Leavenworth, 
Wash., which has an output of 12,000 h.p. The object 
is to equip the entire western division of the railroad for 
electric operation. 

The street railway, light, and heat and power companies 
of Wisconsin show an increased valuation of nearly 
$3,000,000 compared with a year ago, and the taxes have 
been doubled bv the final assessment of the State Board of 
Assessment. The sum of $422,015 will be paid in taxcs 
by these Companies. 

Contracts have been let for the erection of à new power 
plant on the iain island at the Ellis Island Station. The 
plant is being constructed by Evans, Almirall & Company, 
and the contract for the electrical apparatus has been 
awarded to the General Electric Company. The plant will 
be equipped with one 300 kw. and two 125 kw. direct- 
connected horizontal turbine generators and switchboard. 


GERMAN NOTES. 
BERLIN. 


Telephonic communication between Berlin and St. 
Petersburg has long been desired by the German authori- 
ties, but the Russian officials, who are distrustful of ccm- 
munications which do not readily lend themselves to 
censorship, have hitherto objected. They now are becoming 
less obdurate, and it is hoped that the telephonic line 
between the two cities will soon exist. 


The Latest Wireless.“ 


The Germans have erected a wireless telegraph station 
on the island of Fernando de Noronka, off the most easterly 
point of South America, for communication with Dakar 
on the most westerly point of Africa. As the distance is 
only about 1,200 miles, transmission from station to station 
will be easy, at least by night. Vessels; too, going from 
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Africa to South America, will be in touch with the Fernando 
de Noronka station during two-thirds of the voyage. 
The contract has been given to the Compagnie Generale 
Radiotelegraphique (Carpentier & Gaiffe, of Rochefort). 
For short distances an energy of 6 h.p. and a wave length 
of 2,000 yards. The same company is erecting another 
station at Pernambuco to receive messages from Fernando 
de Noronka for the mainland. Here the horse-power used 
is again six, and the wave length 655 yards. The usefulness 
of the stations will be enhanced by the fact that they 
coincide with the land ends of a submarine cable from 
Africa to America. 


Carborundum. 


Herr R. Geipert has investigated the resistance to heat 
of small rods formed of carborundum, with just enough 
kaolin to bind the mass. Exposure to a temperature 
varying between 1,100 and 1,500° C., had no effect. in 24 
hours, but in a week covered the rods with a thick glass of 
pure quartz. 


Telephone Cables. 


In view of the fact that the telephone lead cables with 
paper insulation, if they become wet deteriorate rapidly 
cles dried promptly by the only feasible means, the 
pumping in of dry air delivered from a compressor at a pres- 
sure of about two atmospheres, various experiments have 
been made. Аз regards time occupied. it was found that 
telephone cables containing 50 pairs of wires, and of 220, 
440, 650, and 1,100 yards in length, with an air pressure 
of two atmospheres, all gave the same result, viz., that 
the time required was nearly proportional to the square 
of the length of the cable, and inverse to the.air pressure. 
The difference between the observed and the calculated 
time never exceeded three per cent. | 


A Novel Rope Railway. 


At Boye, a cable carries 30 trucks each weighing 8 cwt., 
over a deep valley a mile and a half wide. When the 
descending trucks were braked there was a loss of energy 
estimated at 20 h.p., but this force is now recovered by 
means of the following arrangement, designed by the 
Siemens Schuckertwerke. The main drum drives by means 
of cog wheels and belts, a 13 kw. continuous current 
dynamo, 600 r.p.m., and supplying a current of 220 v. 
It is electrically connected by cable with an ore dressing 
machine about 300 yards off, in such a way that the latter 
machine i8 connected with a 16 h.p. motor of 1,030 r.p.m. 
When the trucks are going up this motor is worked as a 
dynamo and supplies current to the continuous current 
dynamo, which acts as a motor and mills the trucks up 
the rope. When the empty trucks are to return, the first 
machine is driven at a higher speed than motor, which is 
driven as a dynamo by the 80 h.p. steam engine working 
the ore dressing plant. Thereupon, the first-named works 
as a generator and drives the second as a motor, so that 
it helps the steam engine, and the power exerted by the 
gravity on the descending trucks is thus utilised. The 
speed of the trucks is regulated with ease, no braking 
being required. 


The Water Power of the Rhine. 


Some interesting particulars on this subject were given 
by Herr Koehn in a lecture delivered et Cologne before 
the annual meeting of the German Electrotechnical Associa- 
tion. From Schaffhausen to Kehl, 110 miles, the river 
has a course of 344 miles in Germany, and 134 miles in 
Switzerland. For the remaining 62 miles it 1s the boundary 
between the two countries. The maximum fall is 24 ft. 
in 10,000, and the least being less than 10 in 10,000, just 
below Breisach. Between that town and Cologne the 
river could supply at least 30,000 h.p., but the full being 
so small the expenses would be very high. At the same time 
the river is much more constant in volume than many 
other rivers, owing to the fact that it drains an enormous 
basin and is fed by many lakes. The average flow was 
940 cu. metres per sec., and the highest ever observed 
was 5,900 cu. metres. Nineteen power stations might 
be erected down to Breisach, and four below the town. 
The 23 stations could deliver 573,390 h.p., of which 158,274 
would go to Switzerland, 273,821 to Baden, and the rest 
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to Alsace Lorraine. There is, however, only one in existence 
just now at Rheinfelden, but works at Laufenburg and 
Whylenaugst are being built, and works have been designed 
at Kembs and Klein Lindau, as well as at Eglisau and 
Rheinau. 

Arc Lamps. 

Herr C. Rieder, writing in the Elektrotechnisch?r Anziger 
remarks that the latest makes of arc lamps show a tendency 
to progress in à wrong direction. The lamp most puffed 
now is the lamp dispensing with cog wheels in the regu- 
lating appliance, and a survey of the patents will show 
conclusively that the idea of making such lamps is catching 
on rapidly. The first forms of are lamps had no means 
of preventing the carbons from getting further apart 
during the use of the lamp, whereby the arc was first 
weakened and then disappeared. It was not until the 
electro-magnetic regulating arrangements were invented 
that the lamp could be made practically useful. These. 
however, act by means of a clock train, and attempts are 
made to replace this by mechanism of a very delicate 
nature, which makes the cleaning of the lamp a verv 
difficult operation. The earlier clockwork lamps certainly 
laboured under the same difficulty, but lamps have been 
made for some years now in which the clock wheels are 
carefully protected and covered in, so that they do not 
require more cleaning than a watch. This improvement 
has naturally checked the demand for the other sort of 
arc lamps, and hence the revival of the puffing of the newer 
methods of regulation. It must be remembered that the 
new systems have not the steadiness of the wheel work 
svstem, and are therefore suitable only where there is 
practical freedom from vibration. The wheel work lamp 
again accommodates itself the more readily to variations 
in the supply of current. In short the practical advan- 
tages of the wheel work are greater than the theoretical 
advantages of its rival. 

A Fiourishing Company. 


Shareholders will feel no superstitious fear as to the 
13% that the General Electric Co., of Berlin, is paying. 
The general meeting has just been held, and the Chairman 
announced that the prosperity of the company Justified 
them in the great extensions they had in hand. About 
300 acres of land, advantageously placed between Berlin 
and Stettin, with a water frontage of about a mile, has 
been purchased. Orders were coming in very rapidly, 
and to cope with them it is necessary to hurrv on the 
new works as quickly as possible. 


PUBLICATIONS. 


Messrs. Siemens Brothers & Co., Ltd., have brought out 
a supplement to their catalogue No. 512, in which there is 
a complete description, with illustrations of their Frequency 
Indicators and Vibration Tachometers, both of which are 
designed on the vibratory reed principle. The tachometer 
is constructed to indicate the speed of any type of machine. 

The Cowper-Coles Engineering Co., Ltd., are sending out 
Section H of their catalogue, consisting of illustrated price 
lists of a number of their specialities. These include centri- 
fugal pumps for acids, acid injectors and acid valves, 
filter atomisers, complete atomising plant, aluminium 
welding outfit, and motor electric headlights. 

The Wardle Engineering Co., Ltd., send a price list of 
their patent Streetlite”’ specialities. These lanterns, 
which are made in a great variety of patterns, are fitted 
with a novel system of carrying the lamps to reduce vibra- 
ting and strain, and also of ventilation. A separate list 1s 
devoted to the Carlite”’ electric side and tail lamps for 
motors, which are spun in one piece and lined with bur- 
nished aluminium reflectors. 

The A. E. G. Electrical Co., of Caxton House, have among 
their publications an interesting pamphlet dealing with 
Electricity Applied to Printing,” also leaflets on Con- 
tinuous Current Interpole Railway Motors,” Automatic 
Starters for Three-Phase Motors,“ Switchboard Measuring 
Instruments," “ Electric Ceiling Fans," Lead Covered 
Cable Accessories and Branch Joint Boxes.” A separate 
leaflet printed in colours deals with their Metallic Flower 
lamp shades. These look exceedingly pretty, and should 
prove popular owing to their combined utility and decora- 
tive effect. 
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BUSINESS NOTES AND NEWS. 


LIGHTING AND GENERAL—Home. 


AMBLE.— The Urban District Council are immediately to 
proceed with the erection and equipment of an electric installa- 
tion for light and power purposes in the electoral division of 
Amble. 


AYR.—At Ayr Town Council meeting, Mr. William Smith 
opposed a proposal to extend the use of electric lighting in the 
streets of the town. He stated that in 1895, before the electricity 
works were started, the cost of lighting the burgh was £1,500, 
whereas it was now £4,837. He admitted that the town was 
better lighted, but contended that it could be lit with incan- 
descent gas light at half the cost. Mr. Smith, however, did not 
find a supporter, and the recommendations of the Lighting 
Committee were adopted. 


BaTH.—The Corporation propose to obtain powers to extend 
their electric lighting area so as to take in the Rural District's 
ground. The Rural District Council is to drop its own Order, 
and to support the Corporation, receiving £100 in part payment 
of the amount spent in obtaining the Order. 


BEXHILL-ON-SEA.—A Local Government Board enquiry has 
been held into the application of the Urban District Council to 
borrow £3,058 for electricity rates. 


BouRNEMOUTH.—The Bournemouth and Poole Electricity 
Supply Co., Ltd., made special arrangements for street and shop 
lighting during the Christmas week, and obtained permission to 
attach temporary cables and necessary fittings to the tramway 
standards for the occasion. 


CAVERSHAM.—The Highways and Lighting Committee of the 
Urban District Council reported that they had discussed the 
application intended to be made to Parliament in the ensuing 
Session by the Reading Electric Supply Co., Ltd., for an Act 
for additional powers, including, inter alia, the extension of the 
area of supply by the company for electrical energy in bulk or 
otherwise, so as to include Caversham, and they recommended 
that a special committee be appointed to consider what action, 
if any, should be taken by the council in the matter of the pro- 
posed application. The council agreed that the Chairman and 
Messrs. Dormer and Norris should comprise this committee, and 
the report was then adopted. 


DoNcasTER.— The Doncaster Rural District Council have 
approved of two schemes of sewerage and sewage disposal for 
the rapidly increasing parishes of Adwick-le-Street, Owston and 
Skellow. For the parish of Adwick-le-Ntreet it is proposed to 
lay main and branch sewers and convey the sewage to a pumping 
station, where it will be automatically lifted by centrifugal 
pumps driven by electric motors to the Woodlands Sewage 
Disposal Works, which will be increased in size to meet the extra 
population to be dealt with. For Owston and Skellow parishes 
there will be considerable lengths of main and branch sewers 
to be laid, which will deliver the sewage similarly to a pumping 
station, where it will be dealt with in like manner and pumped 
to a site to be treated. It is proposed to construct screening and 
detritus chambers, liquefying tanks, percolating and sand filters. 
Application has now tobe made to the Local Government Board 
for sanction to carry out the works which have heen designed 
by Messrs. D. Balfour & Son. of Newcastle-on-Tyne and London. 


Dusuin.—The South Dublin Board of Guardians has requested 
the Local Board of Ireland to hold an inquiry into the question 
of lighting the workhouse, as the Lighting Committee was not 
able to arrive at a decision as to the relative merits of gas and 
electricity. 


EpInBuRGH.—As the result of Sir Alexander Kennedy's 
report of the two Corporation Electricity Works, the Electric 
Lighting Committee has decided to send a deputation to London 
and Birmingham in order to investigate new systems and 
appliances. Sir Alexander suggests that in order to secure 
economies at the Dewar-place station it will be necessary to 
erect cooling towers, which cost £18,000 if of brick, and only 
£12,000 if of steel. For the McDurald-road station he proposes 
the installation of exhaust turbines and alter fittings. The total 
capital outlay would be £45,000, but this would enable the 
output to be increased by not less than three-and-a-half millions 
of units, at a cost of £6,575, or 0454. per unit. 


KINGSTON-ON-THAMES.—Mr. J. E. Edgcombe, M. I. Mech. E., 
M. I. E. E., borough electrical engineer of Kingston-upon-Thames, 
in submitting his last annual report, states that for the past 
year a further capital expenditure of £3,086 6s. 11d. was incurred, 
bringing the total to £103,429 8s. 7d., but during that period 
a repayment was made to the extent of £3,443 7s. 9d., making 
a total repayment of £29,453 168., leaving the net total ex- 
penditure at £73,975 12s. 7d., or £357 Os. 10d. less than in the 
previous year. Of the capital expended, £1,305 18s. 11d. was 
for machinery, the remainder being chiefly for the extension of 
mains, erection of transformer kiosks, and for service cables 
and meters for connecting up new consumers. Portable ventila- 
ting fans may be hired from the electricity works at a rental 
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of 2s. 6d. per quarter, and these are said to be of great benefit, 
whenever it is important that the air should be kept pure, and, 
as Mr. Edgcombe says, these are greatly appreciated in times 
of illness and during close und oppressive weather. He also 
reports a satisfactory increase in the number of radiators, as 
their many advantages over other artificial methods of heating 
are becoming generally known. The metal filament lamps in 
use arc giving very satisfactory resulta. 


Lonpon: BARNES.—-A Local Government Board enquiry has 
bcen held into the application of the Urban District Council to 
borrow £7,100 for electricity works. 


Lonpon: St. MARYLEBONE. —The Borough Council have decided 
to convert to electricity the 1,385 remaining public lamps in the 
borough, and have accepted a 10 years’ contract of their muni- 
cipal electric undertaking. It will be necessary to lay down 
24 miles of mains in certain streets, whereby private consumers 
can be served ; and thus, it is hoped, a good revenue will be 
obtained. | 


Lonpon: St. MARYLEBONE.— The Electricity Department is 
calling the attention of its customers, and the ratepayers 
generally, to the economy of home production of ice, and for this 
purpose are offering electric power at a penny per unit. 


LoxpoN: STEPNEY.—The Borough Council decided that the 
names of Blyth’s Wharf and Osborn-street, as applied to the 
generating stations, be altered to“ Limehouse Station and 
“ Whitechapel Station“ respectively. It was also decided to 
purchase an electric hoist from Messrs. Lambie, Wrigley & Co. 
at £62 10s., less 219, monthly account, and the quotation of 
Messrs. Crow & Sons, West Ham, for 50 tons of moulded pitch, 
at £75, be accepted. 


LowksToFrT.—Mr. Fry, Chairman of the Electric Committee, 
in presenting the report of the Electricity Department, said it 
was the best he had yet presented. They had turned a deficit 
of £252 into a surplus of £176. But they had yet to battle with 
the metallic filament lamps, and would be suffering for a time. 
There were two reasons for the improvement effected—one was 
a reduction in the cost of generation. They had generated 
10,000 more units at a reduced cost of something like £600. 
They had been able to effect a saving of £500 in coal in conre- 
quence of the success of the mechanical stokers installed. They 
were paying £120 more in rates, and he thought they ought to 
appeal. They were too highly rated. They could not help 
increasing their capital outlay, but against that, their private 
consumers had increased by £700. In this respect, it was the 
best of their nine years. This year they had made a gross profit 
of £6,186—an increase of £800— which represented 7%, upon the 
year. It was a valuable undertaking. 


MANCHESTER. — Messrs. James Howden & Co., of Glasgow, 
supplied a 6,000 kw. Howden (Zoelly type) turbine to work in 
conjunction with a Siemens turbo-generator at the Stuart-street 
electricity supply station. This is the largest Zoelly type turbine 
hitherto built, and has been working admirably since it was 
erected last September. 


MORTLAKE.—AÀ Local Government Board Enquiry has been 
held into the application of the Council to borrow £7,100 for 
purposes of the electrical undertakings. 


PongrsMovTu.--The Borough Telephone Committee have 
decided to allocate £300 out of reserve for the establishment of 
an electric clock service. Of this, £65 is to be spent on & master 
clock, and the balance as required. The charge to subscribers 
will be £1 10s. per annum for the first clock, and on a sliding 
scale for any others, all agreements to be for three years. 


REppriTCH.— The Electricity Committee of the Urban District 
Council report that the total expenditure on revenue account 
for the six months ended September 30, 1909, was £2,069 4s. 4d., 
as compared with £2,369 Is. 6d. for 1008. The total income 
for 1909 is £2,226 Os. 2d., as against £2,055 18s. 4d. for 1908. 
The figures give the following results: A surplus of £156 15s. 10d. 
income over expenditure 1909, against a deficit of £313 3s. 2d. 
in 1908, being a net improvement in the financial position of the 
undertaking of £469 19s. during the first six months of the year 
1909-10. During the month the sum of £471 3s. 5d. has been 
collected, and £558 15s. 5d. is outstanding. During the past 
month applications have been received for the equivalent of 
78 eight c.p lamps and 11 h.p. in motors, being an increase in 
the month equal to 463 cight c.p. lamps and a total connection 
of 39,464 eight c p. lamps. 


SALTCOATS.—The Town Council have agreed to consent to 
the application by Mr. George Balfour to the Board of Trade 
for a Provisional Order, under the Electric Lighting" Acts, to 
supply electricity for lighting purposes within an area of supply 
including the Burgh of Saltcoats. The district mentioned in the 
order is Ardrossan, Saltcoats and Stevenston. 


WEDNESBURY.—Councillor Griffiths reported that since the 
Electricity Department had ceased taking bulk supply, from 
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the Midland Power Co., and had generated their own electricity, 
they had steadily gone ahead. It was necessary to employ further 
clerical assistance to cope with the work. 


LIGHTING AND GENERAL— Overseas. 


AUSTRALIA.—The Commonwealth of Australia Gazette of 
October 30 announces that tenders will be received at the office 
of the Deputy Postmaster-General, Sydney, up to 2.30 p.m. on 
February 23, 1910, for the supply, delivery and erection at the 
Telephone Exchange, General Post Office, Sydney, of two junction 
line sections of common battery switchboard, in accordance with 
Schedule N.S.W. E.E. 63/09. Preference will be given to tenders 
complying most closely with the Department’s requirements 
for prompt delivery. Preliminary deposits may be paid at the 
Commonwealth Offices in London, 72,. Victoria-street, S. W. 


BRISBANE.— Local electrical engineers are agitating for the 
repeal of the wiring clause in the Electric Lighting Act of 1892. 
This clause practically prohibits the use of overhead wires for 
lighting purposes, and, it is claimed, is responsible for the 
stagnation in the electrical trade. Only four towns in Queens- 
land have the electric light. The Minister of Public Works has 
promised to consider the matter, though some time must elapse 
before any alteration could be looked for. 


Buenos AIRES.—The United River Plate Telephone Co. has 
entered a protest against the Provincial Government’s proposed 
tax of one dollar a month per telephone connection. 


CHRISTCHURCH (New Zealand).—Mr. J. Crosbie Scott, City 
Electrical Engineer, in his annual report, shows that of the 
970,970 units generated 321,912 units were sold for light and 
454,214 for power. The gross revenue was £13,045, the gross 
profit £5,746, and the net profit £1,327. І 


MENDO2zA (Argentine).—The Mendoza Government has given 
a concession to Mr. Mauro Herlitzka, representing the Compania 
de Luz y Fuerza de Mendoza to use the waters of the Mendoza 
at a point above Blanco Escalada near the Transandine Railway, 
to establish a hydro-electric station. The concession includes 
the right of supplying electricity for light and motive power 
to private houses and industrial undertakings, the maximum 
tariff being stated. 


MEXICO. The Diario Oficial publishes the text of a contract 

between the Mexican Ministry of Fomento and Señor Silvestre 
C. Diaz, empowering the latter to utilise the waters of the river 
Arteaga, in the State of Coahuila, to an extent not exceeding 
500 litres per second, for the purpose of generating motive 
power. The contract is for a term of 20 years. The concessionaire 
engages to commence operations within 24 months, and to 
complete the work in seven years. The electric energy may be 
carried overhead by means of aerial wires, or underground by 
means of insulated conductors. The concessionaire is granted 
the right to import free of duty, once only, all the machinery 
and apparatus necessary for executing the work, and is also 
authorised to construct any bridges, telegraph and telephone 
lines that may be required. It appears that the Chapala Hydro- 
Electric and Irrigation Co., headed by Messrs. Fernando Pimen- 
tel and Fagoaga, of Mexico City, will shortly carry out a scheme 
for the transmission of electrical power to the Aguascalientes 
district from the Santiago river. The company will probably 
instal a large power plant at Las Juntas, and construct a canal 
from the Juanacatlan Falls to that place, a distance of 26 kilo- 
metres (about 16 miles). At Las Juntas the fall of water would 
be sufficient for the generation of 90,000 h.p. 


Orrowa.—An application will be made to the Parliament of 
Canada at its next session for an Act incorporating a company, 
under the name of the St. Lawrence Power Transmission Co., 
Ltd., with a capital of $250,000 (about £50,000). The company 
is to have the right to generate and distribute electrical energy, 
etc. The head office of the company is to be at Cornwall, Ontario. 


Rotorua (New Zealand).—Mr. Lawrence Birks, B.Sc., 
A.M.I.C.E., engineer-in-charge, of the Department of Tourist 
and Health Resorts, in his report on the electric lighting system 
says the total output and revenue for the year has been as 
follows :—Private lighting, units, 72,600; revenue, £1,819; 
street lighting, units, 12,000; revenue, £39; bath buildings, 
units, 8,000; sanatorium, units, 2,000; tea-house, units, 600 ; 
State nursery, units, 800. Valuing the current supplied to the 
public buildings (11,400 units), at 33d. per unit, the plant earned 
£166 from such supplies, making the total earninys £2,024. The 
working costs during the year have been as follows :—Salaries, 
£543 ; wages and materials, £370 ; proportion of office salaries 
and expenses, say, £200 ; total, £1,113, leaving a working profit 
of £911, or 44° on a capital expenditure of about £20,000. The 
plant, which is a hydro-electric one, is being enlarged. 


Toronto.—The Dominion Iron & Steel Co. is about to erect 
new mills, and also a hydro-electric plant, taking power from 
the Sydney river, capable of generating 4,000 kw. The erection 
of furnaces is also contemplated. 
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TRACTION-—Home. 


IsLE or WIGHT.—A conference of the public authorities of 
the Isle of Wight, convened by the County Council, approved 
of the proposals by private promoters for the improvement of 
the island railway system by electrification, but adjourned the 
consideration of details until the terms of the railway companies 
are Officially ascertained. 


Lonpon.—The London County Council has decided to apply 
to Parliament during next Session for authority to construct 
a subway under the Victoria Embankment. 


LowrsTorT.— The Corporation Tramway Committee reported 
to the Finance and Rating Committee that the accounts show 
a deficit on the year’s working of £2,685 153. 4d., £1,200 of which 
is included in the current borough rate, leaving a net balance 
to be provided for of £1,485 15s. 4d. The Electric Lighting 
Committee having considered the request of the Tramways Com- 
mittee for the reduction of the price of current used for traction 
to 14d. per unit, resolved that from October 1 last to September 
30, 1910, the charge shall be 13d. per unit, provided that the 
Tramways Committee agree to take as a minimum consumption 
the same number of units as last year, and that the price of coal 
is not increased in the 12 months ; should either of these factors 
be altered to the detriment of the electric lighting undertaking 
during the term, the charge is to be re-considered. A proposal 
to appoint a traffic manager has been put forward. 

WatrorD.—The Urban District Council has appointed 
a Committee to consider the railless trolley traction 
system, and has accepted an invitation of the North 
Metropolitan Tramway Co. to inspect the existing 
installation. The local Tradesmen’s Association have petitioned 
against the adoption of the system, mainly on the plea that 
the cars raise dust, as do motor buses. 


TRACTION— Overseas. 


BvENos AIRES.—The first section of the La Plata Tramway is 
expected to be open for traffic by January 1, and the other 
four sections at three months’ intervals. 


CaLcuTTA.— The Electrical Department of the East Indian 
Railway has ordered several single and three-phase transformers 
from the British Thomson-Houston Co., Ltd. 


MapnRID.— The official Gaceta contains an announcement to 
the effect that an application has been presented by the Com- 
pañía Nacional de Tranvías,” of Barcelona, to the Dirección 
General de Obras Püblicas," Madrid, for a concession for the 
construction and working of an electric tramway designed to 
join up Gárriga and Muntaner Streets, Barcelona. А period of 
one month from the date of the Gaceta is allowed for the pre- 
sentation of competing offers at the above-mentioned “ Direc- 
cion." The same issue of the Gaceta notifies that an application 
has been submitted by Don Isidro Garcia to the Dirección 
General de Obras Públicas "' for a concession for the construction 
and working of an electric tramway from Rentería to the French 
frontier 114 Irún and Behovia, and that a period of one month 
from the date of the Gaceta is allowed for the presentation of 
competing offers at the “ Dirección." 

MONTEVIDEO (Uruguay).—Mr. E. C. Steer has deposited a 
sum of ten thousand dollars gold, as a guarantee in connection 
with his contract to build an electric railway between Mon- 
tevídeo and Colonia. 

SaNTIAGO (СЪ). —Н.М. Legation report that the Chilian 
Government are stated to be desirous of electrifying the State 
railways, making use of the water power which is to be met 
with all over the country. There is also a growing feeling in the 
country that much might be done by utilising this water supply 
in the irrigation of large tracts of country at present without 
water. 


COMPANIES’ MEETINGS AND REPORTS, 
|». MANX ELECTRIC RAILWAY. 


The report of the Manx Electric Railway Co., Ltd., states 
that the gross receipts amounted to £32,745 and the groes ex- 
penditure to £16,508. The directors state that the net result 
has been injuriously affected by the bad weather, as is the case 
with other undertakings in the island. The passengers carried 
during the 12 months totalled only 518,655, a decrease of 9.331. 
The ratio of working expenses to receipts was 50:3. The balance 
available goes to pay the interest on Debentures and Preference 
shares, and £1,126 is carried forward. 


ELECTRICAL SECURITIES TRUST. 


The accounts of the Electrical Securities Trust, Ltd., for the 
year ended November 14 show a loss, after providing for deben- 
ture interest, of £5,442, increasing the debit to profit and loss 
brought forward to £10,485. During the year the South-Western 
Traction Co., of Canada, in the First Mortgage Debentures of 
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which this company is largely interested, was placed in the hands 
of a receiver, and the property sold in October. The amount 
which the company is entitled to in respect of its holding is 
about £50,000, and, as soon as this money has been received, 
meetings of the Debenture holders and the shareholders will be 
called to consider as to its distribution, and as to the future of 
the company. 


CONTRACTS OPEN. А 
НОМЕ. 


Be.rast.—Tramways and Electricity Committee.—One 1,500 
kw. continuous current turbo-dynamo. Specifications (10s.) and 
drawings (10s.) from Electrical Engineer. By January 10, 1910. 

BRIDLINGTON.-—Corporation.—One 300 kw. steam dynamo, 
either reciprocating engine or mixed pressure turbo, with switch- 
board and pipework extensions. (Spec., £2, Borough Electrical 
Engineer). January 1, 1910. 

EASTBOURNE.—Corporation.—One steam-driven surface con- 
densing plant. Specification (£1 1s.) from the Borough Electrical 
Engineer. By January 17, 1910. 


OVERSEAS. 
CAPE Town.—The Cape Town Municipal will consider tenders 
for the annual supply of motors on January 5, 1910. 
Lucknow.—Municipal City Lighting. Decemter 31. 


RoME.—The Italian State Railways open tenders for supply 
of 50,000 metal filament lamps, January 26, 1910. 


TENDERS ACCEPTED. 


HUuDDERSFIELD.—The Electricity Committee of the Borough 
accepted the following tenders for the supply of coal: Messrs. 
Chappell & Wood, 4,000 tons; Mr. John Senior, 4,000 tons ; and 
Mr. Wm. Wood, 6,000 tons. The engineer reported that there 
were on November 30 4,051 consumers, and that 289,065 lamps 
were connected, increases of 51 and 2,602 respectively on the 
previous month. The committee decided to apply to the Finance 
Committee for the provision of £20,000 for capital expenditure. 
Accounts were ordered to be paid amounting to £2,930 17s. 7d. 
On the motion of Alderman Chatterton, seconded by Alderman 
Jepson, the minutes were adopted. 


ONTARIO.—The Ontario Hydro-Electric Power Commission 
have signed two contracts with Siemens Bros. Dynamo Works 
for the supply of cables. 


HINDHEAD (Surrey).— Analysis of tenders received for Diesel 
engine, alternator, and all fittings and attachments, and motor 
alternators, switch gear, cables and connections complete for 
the Hindhead Electricity Supply Co.'s high tension extension. 


Contractors. Engine. | Alternator | Total. R. P. NI 
£ s. d. 
Ferranti, Ltd. . . | Hirrlees. | not stated. 2,322 10 0214 
Diesel Engine Co. ls E. С.С. 2,445 0 0214 
Electric Const n. Co. Pe E. C. C. 2,462 0 0200) 
Mirrlees Bickerton & | ы 
Day T d " E. C. C. 2.475 0 02090) 
British Thomson - 
Houston . УХ B. T. H. 2,507 0 0200 
Brush Engineering 
о. 15 ё X Brush. 2.520 5 01200 
B. T. H. Co. .. " ) ag | B. T. H. 2.531 0 0'200 
Mirrlees B. & D. -- 8 Brush 2,532 0 0.200 
Mirrlees B. & B. es s G. E. C. 12,542 0 0200 
Siemens Bros. & Co., | 
Ltd. m 205 - Sie mens. ; 2,552 0 0200 
Mirrlees B. & p. B. T. H. 2,557 0 0,200 
British Westinghouse | 
Со. T" * B. W'st' ge. 2,583 0 0200 
E. C. C. F .. Sulzer. E. C. C. 2.587 0 0214 
Mirrlees B. & D. .. Mirrlees. | Siemens. 2,597 0 0200 
Diesel Engine Co. Sulzer. E. C. C. 2,603 0 0214 or 
200 
B. T. H. Co. T m B. T. H. 2.632 0 0214 
B. T. H. Со... 825 a B. T. H. 2,656 0 0214 
Siemens Bros. & Cu. is Siemens. 2.696 0 0214 
Diesel Engine Co. .. T E.C.C. |2,716 0 0 
Dick Kerr & Co. Ltd. | Mirrlees.| Dick Kerr. 2,744 0 0200) 
Dick Kerr & Co., Ltd. Sulzer. | Dick Kerr. 2.877 0 012141“ 


* Accepted. 
a Incomplete, excludes 10 kw. motor alternators. 


Analysis of tenders received for cables, feeder pillars and all 
accessories, Hindhead Electricity Supply Co.'s high tension ex- 
tension :— 
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| 
| | Amount of 
| | Extra if | tender with 
Amount of dil break oil break 
| tender. switches. | switches. 


Messrs. Callender's Cable 
& Construction, Co., 


Ltd. .. ЯР . . 4,884 13 8 74 0 0 4,958 13 8 
Messrs. The British Insu- 

lated & Helsby Cable 

Co., Ltd. : . . 4,776 5 0 29 0 0 4,805 5 0 
Messrs.  Henley's Tele- 

graph Works, Ltd. 4.752 13 2 55 0 0 4.807 13 2 
Messrs. Siemens Bros. & 

Co., Ltd. ..14,669 9 10| 63 16 0 4.733 5 10* 

* Accepted. 


Lonpon.—The London County Council have accepted the 
following tenders :—For electric carbons, Messrs. H. G. Mayer 
& Co., 67, Aldersgate-street, Е.С. For electric insulating 
materials, Messrs. F. Wiggins & Sons, 102-4, Minories, E. For 
electric lamps, Messrs. Cryselco, Ltd., Kempston Works, Redford 
(for tungsten lamps only); The Edison and Swan United 
Electric Light Co., Ltd., 36 and 37, Queen-street, E.C. ; Pope's 
Electric Lamp Co., Ltd., Hythe-road, Willesden, N.W. ; Siemen 
Brothers’ Dynamo Works, Ltd., Tyssen-strect, Dalston, N.E. 
(for tantalum lamps only). 


TRADE NOTES. 

Following upon an official inspection of Imperial " water 
tube boilers under construction by Messrs. Edwin Danks & Co. 
(Oldbury), Ltd., at their Birmingham works, the firm has been 
placed on to the Admiralty list of manufacturers of water tube 
boilers’ These boilers are placed on the market by the Water 
Tube Boiler and Engineering Co., of Queen Victoria-street. 


CATALOGUES AND LISTS. 

The General Electric Co., Ltd., have issued a fully illus- 
trated catalogue of electric heating and cooking appliances, 
which contains the latest designs of radiators, stoves, 
chafing-dishes, kettles, hot-plates, urns, irons, etc., etc. 
Now that the public demand for these appliances is so much 
on the increase this handsome booklet should be kept well 
in evidence by dealers. The same firm are also issuing the 
" Greekoduct " patent insulated conduit catalogue, giving 
particulars of the conduits and fittings, which are specially 
suitable for tropical climates; the ‘ Angold," short, 
shuntless type of enclosed arc lamps, showing new patterns 
and reduced prices; and on alternating current trans- 
formers. | 

Siemens Bros. & Co., I-td., are sending out a new edition 
of their O.S. Wiring System,” catalogue No. 517, Section 
II. The Kalkos system is, of course, well known, but in this 
publication attention is drawn to the advantages of com- 
bining Kalkos with Stannos wires, especially where wiring 
must be watertight throughout. Another feature dealt with 
is the employment of Kalkos alone or in combination with 
Stannos wires where concentric wiring is adopted. 

From Siemens Bros. Dvnamo Works, Ltd., we receive 
an illustrated price list of Shop Window Reflectors for use 
with “ Tantalum” Electric Lamps, on the concealed 
lighting principle. The adaptability of the system is well 
demonstrated. They inform us that they are now placing 
on the market 10 c. p. Tantalum ” lamps for the following 
voltages :—50 to 60 volts, for direct or alternating current ; 
65 to 120, for direct current only. In addition to this they 
have for direct current a 16 c.p. lamp for 140 to 160 volt 
circuits. " Tantalum” lamps are now made in voltages 
ranging from 20 to 240 volts for ordinary use. Tantalum " 
candle lamps can also now be obtained in voltages from 20 
to 60 in 5 or 10 c.p. These candle lamps are manufactured 
in exceptionally neat tvpe of bulb, and should appeal to all 
consumers of electric current, who have installed candelabra 
fittings. The efficiency is 1'7 watts per British c.p. It has 
also been decided to slightly alter the types of bulb, the 
diameter being rather less, but the length approximately 
the same. The firm are issuing a new Folder C. 3, which 
supercedes all former “ Tantalum " lamp price-sheets, and 
which gives full particulars of the new lamps mentioned, 
together with details of the alteration in style of bulb. 
Copies can be had on application, and quantities of this list 
will be supplied over-printed with the name and address of 
any electrical dealer, contractor or ironmonger, free of 
charge, on receipt of bona-fide trade card. 
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STANDARD WORKS 
ON ELECTRICAL | SUBJECTS. 


In response to the request of a very large number of sub- 
scribers and readers at home and abroad, THE ELECTRICAL 
ENGINEER has organised a Book Department, through the 
medium of which their professional needs in this respect can 
be met with a minimum of trouble and expense. We print 
below a care‘ully selected list of recent standard works on 
various branches of electrical science, and propose to publish 
this selection from time to time in alternation with other lists 
(now in preparation), selected with equal care, and constantly 
brought up-to-date, in order that our readers may be kept in 
touch with the latest publications dealing with electrical develop- 
ments in every direction. Subscribers in any country within 
the Postal Union can obtain the volumes here enumerated, post 
free, on remitting the published price to The Manager, Book 
Department, THE ELECTRICAL JENGINEER, 149, FT leet-street, 
London, E.C.; but outside those limits a sum of threepence 
should be added in respect of books published at from 7s. 6d. 
to 10s. 6d., and of sixpence for all volumes published at a higher 
price. Any work not mentioned in the published lists will be 
sent to any part of the world on the same terms. In ordering, 
it will only be necessary to mention the KEY NUMBER 
appended to each entry. 


— 


| PUBLICATIONS. 
ADVANCED ELECTRICITY AND MAGNETISM. By ARTHUR 
W. Poysrer, М.А. With 317 Illustrations. Crown 8vo, 
4s. 6d. [0183] 
ALTERNATING CURRENTS, AN ELEMENTARY TREA- 
TISE ОХ. Ву W. G. Кнорез, M.Sc. (Vict.), Consulting 
Engineer. With 80 Diagrams. 8vo, 7s. 6d. net. [0143] 
ALTERNATING CURRENTS OF ELECTRICITY. By Tuomas 
H. BrLaAkEsLEY, M.A., M. I. C. E. Fourth Edition, Enlarged. 
Ба, [1949] 
ARITHMETIC OF ELECTRICAL ENGINEERING. For 
Technical Students and Engineers. Containing 72 Worked 
Examples and 300 Exercises. With numerous Illustrations. 
ls. net; post free, 1s. 3d. (1250] 
ARMATURE CONSTRUCTION. By Н. M. Hosart, M. I. C. E., 
&c., and А. G. EII. Is. With 420 Illustrations and Coloured 
Diagrams. 15s. net. [1258] 
CONTINUOUS-CURRENT DYNAMO DESIGN, ELEMEN- 
TARY PRINCIPLES OF. By Н. M. HOBART. With 106 
Illustrations. 7s. 6d. net. (1259] 
DYNAMO, THE: Its Theory, Design, and Manufacture. By 
C. C. Hawkins, M.A., M. I. E. E., and F. WarLis, M. I. E. E. 
With 600 Illustrations. Fifth Edition. Revised and En- 
larged. In 2 vols. 21s. net. А [1246] 
ELECTRICITY AND MAGNETISM. By FLEEMING JENKIN, 
F.R.S., M. I. C. E. With 177 Illustrations. Crown 8vo, 3s. 6d. 
[0125] 
ELECTRICITY FOR PUBLIC SCHOOLS AND COLLEGES. 
Ву W. LARDEN, M.A. With 215 Illustrations, and a Series 
of Examination Questions; with Answers. Crown 8vo, 6s. 
[0127] 
ELECTROTECHNICS. By Jony Henperson, D.Sc., F. R. S. E. 
With 31 Diagrams. Crown 8vo, 3s. [0137] 
ELECTRIC FURNACES. By WIIHELM Borcners, Professor 
of Metallurgy and Director of the Institute of Mines and 
Electro-Metallurgy at the Royal Technical College, Aachen. 


Translated by HrxRv С. Sotomon, A. M. I. E. E. With 
Illustrations. Svo, 7s. 6d. net. [0140] 


ELECTRIC TRACTION. A Practical Handbook on thé Appli- 
cation of Electricity as a Locomotive Power. By J. H. 
Riper, M. I. E. E., M. I. C. E., Chief Electrical Engineer to the 
London County Council Tramways. With numerous Illus- 
trations. Crown 8vo. 10s. 6d. net. [1252] 

ELECTRIC LIGHTING AND POWER DISTRIBUTION. An 
Elementary Manual of Electrical Engineering for Students 
preparing for the Examinations of the City and Guilds of 
London Institute. Vol. L, with 331 Illustrations. Seventh 
Edition. Entirely re-written, Revised, and Enlarged. 6s. 
net. Vol. II., 407 Illustrations. 78. 6d. [1256] 

ELECTRIC TRANSMISSION OF ENERGY, AND ITS 
TRANSFORMATION, SUB-DIVISION, AND DISTRI- 
BUTION. By GissEnT КАРР, C.E., M. I. C. E., &c. Fourth 
Edition, mostly re-written. With 166 Illustrations. Crown 
8vo, 10s. 6d. [1260] 

ELECTRIC MOTORS— INDUCTION MOTORS AND СОХ. 
TINUOUS CURRENT MOTORS: THEIR THEORY 
AND CONSTRUCTION. By H. M. Honanr, B.Sc., M. I. C. E., 
&c. Second Edition, Revised and Enlarged. With 480 
Illustrations, [1261] 


ELECTRIC WAVE TELEGRAPHY, THE PRINCIPLES OF. 
By J. A. FLEMING, M.A., D.Sc., F.R.S., Professor of Elec- 
trical Engineering, University College. With 7 Plates and 


395 other Illustrations. 8vo, 24s. net. [0141] 
ELECTRICAL ENGINEERS’ POCKET-BOOK. Edited by 


KENELM EpGCUMBE, M. I. E. E., A. M. I. C. E. Second Edition, 
Revised. With 163 Illustrations. 38. 6d. net; post free, 

38. 9d. [1253] 
ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT 
AND POWER ARTISANS AND STUDENTS. By W. 
SLINGO and A. BROOKER. New Edition thoroughly Revised 

by W. SLINGO, assisted by T. Е. WaLL, M.Sc. With 389 
Illustrations. Crown 8vo, 12s. 6d. [0144] 
ELECTRICITY SUPPLY, COMMERCIAL AND BUSINESS 
ASPECT OF. A Practical Handbook for the use of Muni- 
cipal Electrical Engineers and Members of Municipal Flec- 
tricity Committees. By B. А. H. Ginniucs, M. I. E. E. Post 

4to. 6s. [1262] 
ELECTRONS ; OR, THE NATURE AND PROPERTIES OF 
NEGATIVE ELECTRICITY. With numerous Illustrations, 

6s. net. [1254] 
ELECTRON THEORY, THE. By E. E. FouRNIER, B.Sc. 
(Lond.). Crown 8vo, 5s. net. [0135] 
ELEMENTARY ELECTRICAL CALCULATIONS. А Book 
suitable for the nse of First and Second Year Students of 
Electrical Engineering. By W. H. N. James, A. R. C. Sc. 
(Lond.), A. I. E. E., and D. L. SaN DS. Crown 8vo, Зз. 6d. 
net. [9123] 
ELEMENTARY QUESTIONS IN ELECTRICITY AND МАС. 
NETISM. Compiled by Magnus MacLean, D.Sc., M. I. E. E., 

and E. W. Marcuant, D.Sc., A. I. E. E. Crown 8vo, IS. 6d. 

net. [0123] 
ELEMENTARY TREATISE ON ELECTRICITY AND MAG- 
NETISM. Ву G. Carey Foster, F.R.S., and ALFRED W. 
Porter, B.Sc. Founded on Joubert’s “ Traité Elémentaire 
d'Electricité." With 374 Illustrations and Diagrams. 8vo, 

10s. 6d. net. [0139] 
EXAMPLES IN ELECTRICAL ENGINEERING. By SAMUEL 
ЈОҮСЕ, A. I. E. E. Crown 8vo, 5s. [0126] 
INSULATION OF ELECTRIC MACHINES. By Н. W. TURNER, 
M. I. E. E., апа Н. M. HoBanT, M. I. C. E., M. I. E. E. With 162 
Illustrations. 108. 6d. net. [1251] 
MAGNETISM AND DEVIATION OF THE COMPASS. By 
JOHN MERRIFIELD, LL.D., F. R. A. S. 18mo, 2s. 6d. [0129] 
MAGNETISM AND ELECTRICITY. Stage 1. By ARTHUR W. 
Poyser, М.А. With 235 Illustrations. Crown 8vo, Tom 
MAGNETISM AND ELECTRICITY, An Introductory Course 
of Practical. By J. В. AsuwonTH, D.Sc. (Vict.), Lecturer 

in the Municipal Technical School, Rochdale. SecondEdition, 
thoroughly Revised. 2s. 6d. [1248] 
PRACTICAL METHODS OF ELECTRO-CHEMISTR Y. Ву F. 
Молҳо PERKIN, Ph.D. 8vo, 6s. net. [0131] 
PRACTICAL ELECTRICITY AND MAGNETISM. By Joun 
HENDEnS0ON, D.Sc., F. R. S. E. With 157 Illustrations and 
Diagrams. Crown 8vo, 7s. 6d. [0136] 
PRACTICAL ELECTRICAL TESTING IN PHYSICS AND 
ELECTRICAL ENGINEERING. By С. D. ASPINALL 
Parr, Ássoc.M.I.E.E. With 231 Illustrations. 8vo, 8s. 6d. 
[0145] 

PRACTICAL ELECTRIC LIGHT FITTING. Ву Е. С. ArrsoP. 
With 242 Illustrations. Sixth Edition. Revised and En- 
larged. 5s. [1247] 
PROBLEMS AND SOLUTIONS IN ELEMENTARY ELEC- 
TRICITY AND MAGNETISM. Ву W. SrriNco and A. 
BROOKER. With 98 Illustrations. Crown 8vo, 28. [0124] 
QUESTIONS AND ANSWERS IN ELECTRICAL ENGINEER- 
ING, being a Compilation of the Questions set by the City 
and Guilds of London Institute in the Preliminary Grade of 
Electric Lighting, from 1899 to 1907 inclusive, with solutions 

to all Questions. By А. E. Moors, A. M. I. E. E., and FRANK 
SHaw. Crown 8vo, 2s. 6d. [0130] 
RADIO-TELEGRAPHY AND RADIO-TELEPHONY, An 
Elementary Manual of. For Students and Operators. Бу 

J. A. FLEMING. With 187 Illustrations. 8vo, 7s. 6d. Y 
014: 

SINGLE-PHASE COMMUTATOR MOTORS. By F. Рехса. 
Translated from the German by R. F. Looser, A. M. I. F. E. 
With 81 Illustrations. 4s. 6d. net. [1255] 
TELEGRAPHY. By Sir W. H. Preece, K.C.B., F. R. . V. P. 
Inst., C. E., and SIR J. Stvewricut, K. C. M. ((. With 234 
Illustrations. Crown 8vo, 73. 6d. [0138] 


INSTITUTION OF MINING ELECTRICAL ENGINEERS. 
INAUGURAL MEETING AT MANCHESTER. 


The inaugural meeting of the recently formed Institution 
of Mining Electrical Engineers was held on the 17th inst., 
at the Midland Hotel, Manchester, and from every point 
of view turned out to be highly successful. Considerable 
enthusiasm exists among its members, and their strong 
social spirit was very noticeable. There is every reason to 
believe that this spirit will make the Institution a very 
useful one to its members and to the electrical industry 
in general. 

Preceding the general meeting, a Council meeting was 
held, at which many important matters relating to the 
future work of the Institution were discussed. The in- 
augural general meeting was well attended by members 
from every mining centre in the country. Amongst those 
present were: Profs. W. M. Thornton, D.Sc (Newcastle) 
George, H. Winstanley (Manchester University) ; Messrs. 
T. Н. С. Brooking, A. M. I. E. E. (Warrington); Н. W. 
Clothier, A. M. I. E. E. (Gateshead) ; Н.Т. Fisher, A. M. I. E. E. 
(Durham); R. Hood Haggie, M. I. E. E. (Wealdstone) ; 
Roslyn Holiday, A. I. E. E. (Featherstone) ; Wm. Maurice, 
M. I. E. E., M. Inst. M. E. (Hucknall Torkard); W. C. Moun- 
tain, M.LE.E. (Gateshead); and Sydney F. Walker, 
M.LE.E. (Bath). Letters of regret for unavoidable absence 
were received from Vice-Chancellor Hopkinson (Manchester 
University) and Prof. Schwartz. 

The minutes of the preceding meeting were taken as read. 
The Secretary then announced the result of the election 
of officers, which are as follows: President, Mr. Wm. 
Maurice, M.Inst.M.E. (General Manager of Hucknall 
Torkard  Collieries, Notts) ; Vice-Presidents, Mr. W. С. 
Mountain, M.LE.E. (Gateshead), Prof. Wm Robinson, 
M. I. E. E., M. I. C. E. (Nottingham); Hon. Treasurer, Mr. J. 
Glynn Williams (Whitehaven) ; Hon. Editor of Publica- 
tions, Mr. T. H. C. Brooking, A.M.I.E.E. (Warrington) ; 
General Secretaries, Messrs. Saunders, Derby. Council, 
Messrs. H. Arnott (Bedworth), S. H. Bill, H. W. Clothier 
(Gateshead), P. D. Coates (Burnley), F. Cusworth, E. Ivor 
Davies (Llandebio), H. T. Fisher (Durham), R. T. Frost 
(Doncaster), R. Hood Haggie (Wealdstone), Roslyn Holiday 
(Featherstone), A. Hall (Nuneaton), F. O. Kirkup (New- 
castle), Reginald Krall (London), Prof. H. M. Thornton 
(Newcastle), Prof. G. H. Winstanley (Manchester). 
also announced that Mr. J. Glynn Williams, the founder 
of the Institution, had been elected the first honorary 
member. Mr. Robert Nelson. H.M. Electrical Inspector of 
Mines, also received the same honour. 

The honorary auditors elected are Messrs. G. F. Dry- 
hurst (Bignal) and J. Kirkby (Chesterfield). It was 
announced that Mr. J. Kirkby has offered a prize of the 
annual value of two guineas for the best electrical invention 
during the year relating to the prevention of accidents in 
mines. 

The President delivered a long address in which he 
related how the Institution had been founded as the result 
of some correspondence in the technical press on the 
subject of a colliery electrician society. It was not, however, 
. until February last that the idea got further than the 
talking stage. Then Mr. J. Glynn Williams made the 
important contribution to the correspondence which re- 
sulted in a representative meeting of interested electrical 
engineers being held at the Grand Hotel, Manchester, last 
April. At this meeting it was decided to proceed with the 
formation of an Institution of Mining Electrical Engineers. 
Since then the council had been hard at work organising 
the society. The Articles of Association are now in course 
of registration, and there are already over, 500 members 
on the roll, of whom 75% are actually colliery electricians. 
p: The Institution (he said) was not an offshoot, or a rival 
of any existing organisations, but was founded to meet a 
distinct want, and its aims were to augment the safety and 
promote the advancement of technical knowledge relating 
to the application of electricity in mining, to extend the 
experience and increase the efficiency of those engaged in 
such applications, and generally to form a meeting point 
for a rapidly growing but hitherto unorganised section of 
electrical engineers and craftsmen. It would seek to work 
harmoniously with any other bodies whose objects were 
in any way related to its own. It was new in a wider 
and deeper sense than in merely forming the latest addition 


THE ELECTRICAL ENGINEER, DECEMBER 24, 1900). 


It was - 


899 


а —— 


to the already almost uncountable number of technical 
societies, for although it was intended, and it would seek 
to obtain professional authority and distinction, it stood 
initially as the inspiration of a small body of hitherto 
unorganised craftsmen. It was indeed the beginning of a 
new way of life. It was the first indication of class conscious- 
ness in a large and responsible group of electrical engineers 
and artisans who had acquired practical experience in 
mines and were desirous of extending that experience and 
making it more generally useful to the community. It 
was a development which would attract the attention of 
all interested in the welfare of the mine workers, and in 
general social progress. It was an indication of the trend 
of events, that a number of mine workers occupying for 
the most part subordinate though responsible positions, 
were devoting a portion of their limited leisure to the 
elucidation and publication of matter concerning the 
practical problems connected with their daily work, in 
order that the risks to life and property in mines might be 
reduced to the utmost possible extent. Though most of 
the members were electricians, they hoped that colliery 
engineers would also join, for their work was intimately 
connected. In fact, all classes of mining officials were 
admissible. He mentioned the various grades of member- 
ship, and said it was the Council’s intention to appoint an 
examination board for the examination of members who 
desired to become diploma members. While examination 
certificates were often evidence of little more than the 
candidate’s ability to pass the examination, still some 
form of evidence of competency was necessary. In con- 
nection with the examinations, it would be the object of 
the Council, while making the first tests such that present 
electricians would have some chance of passing, to steadily 
raise the standard of the examination so that the diploma 
members, qualified to take charge of electrical plant in 
mines, would be very highly trained men, and so the 
status of the class would be improved. 

Many people looked upon the engineer and electrician . 
as men whose only real work was the repairing of break- 
downs. Wise people to-day paid their doctors to keep them 
in health, and did not wait to be ill before obtaining his 
services; the same thing applied to the electrician's work 
His true work was to keep his plant in health, and so 
prevent breakdowns and accidents. Only careful, intelligent 
and constant attention would give immunity from break- 
downs. Asa rule, he who guarded best against breakdowns, 
guarded best also against accidents. The reports issued 
from time to time dealing with the breakdowns of elec- 
trical machinery, showed that by far the largest proportion 
could be traced to carelessness in handling, mis-use, or 
want of ordinary attention on the part of some person. 
Many men had not the power of observation sufficiently 
developed, and from want of knowledge as to the conse- 
quences, allowed plant to get rather out of repair, such as 
steam joints leaking, brushes sparking, etc. It was the 
aim of this Institution to so educate the colliery elec- 
trician as to help him to do his work in the most efficient 
way, and thereby arouse his interest in it, increase his 
capacity for enjoying life, increase his value, and reduce 
risks to the smallest amount. It would also strive to raise 
his status in the social scale. He showed at great length 
how very necessary it was that the men in charge of the 
machinery of a colliery should be men of fine character 
and conscientious workers. 

A vote of thanks to the President for his address was 
proposed by Mr. W. C. Mountain, who said his 2D years' 
experience in connection with colliery work told him that 
electricity was the safest agent in mines, and that break- 
downs were due, not to defective machinery, but to want 
of proper attention. 

Mr. Sydney F. Walker, in seconding the vote, mentioned 
that when he suggested, 30 years ago, the use of electricity 
in mines, no one would consider it. 

The vote was carried with acclamation. 

The President briefly replied, and the meeting closed. 

THE BANQUET. 

A banquet was held after the general meeting. In pro- 
posing the toast of “ The Institution of Mining Electrical 
Engineers," Prof. W. M. Thornton said 15 or 16 years ago 
low tension alternating current was considered the correct 
form of electricity to use in mines. It was rather displaced 
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later by direct current, but now there seemed to be a ten- 
dency to consider alternating current more suitable. 
Personallv, he thought single-phase working was the best. 
Proceeding, he said the first thought which must occur to 
every one who went down a coal mine was why is coal so 
cheap?” There were always great risks in working in a 
mine, he himself had once had a narrow escape from falling 
rock. It was the object of this Institution to reduce the 
risks and so help the miner in getting the coal. They were 
greatly indebted to Mr. J. Glynn Williams for his work in 
founding this Institution, and to the President for his 
work in organismg it. Few had the gift of building up an 
institution from nothing, as had been the case in this 
Instance. Ж 

The toast was received with great enthusiasm. 

The President, in replying, announced that a telegram 
had been received from Mr. Robert Nelson regretting his 
inability to be present, and wishing the Institution every 
success in its work. Proceeding, he said the Institution 
would become a force in the mining industry. During the 
last few weeks many colliery electricians had been un- 
certain whether to join or not, because they were uncertain 
as to the views of the colliery managers. He could tell 
them that the Council of the National Association of 
Colliery Manavers were very enthusiastic, and were warm 
supporters of the new Institution. The Colliery Managers’ 
Association was the only other body which could make or 
marr theirs. He recognised the great work that north- 
countrymen had done in connection with the formation 
of the Institution. Mr. Clothier had brought in, perhaps, 
more members than any other member had done. .Thev 
were not rivals to any existing body, and while they would 
make it a society that would fear no one, thev desired to 
be on good terms with everybody. 

As to the points raised by Dr. Thornton in regard to 
alternating and continuous current in collieries, he had 
just installed a new direct current plant at his соШегу. It 
was an extension to an alternating current one, and he 
thought the combination would be the most economical 
in the country. In mining work the great point was safetv, 
it came before economy of working. He ventured on the 
speculation that alternating current would not come out 
on top in the enauiry as to which kind of current was 
the best for collierv work. 

Prof. Winstanley proposed the toast of The Mining 
Industry." He said it was with great pleasure that he did 
so, for he had had a long connection with the industry. 
Coal mining was the industry of greatest importance to 
the country. All other industries were directly dependent 
on it. If for any reason the output from the collieries were 
to be suddenly stopped, it would be a national calamity. 
The railwavs would soon be unable to run trains, and the 
food supplv to inland towns would be cut off. Riots, blood- 
shed and civil war would follow. It was, therefore, of the 
greatest importance to ensure that there should be no 
breakdown in the operations of mining. It was most 
interesting to trace the development of electricity in its 
connection with mining engineering. No other application 
had made such great strides, or taken place so quickly. 
The installing and successful working of machinery at such 
great depths and distances underground presented special 
problems. А few years ago compressed air was the 
only power allowable in mines, consequently, compressed 
air engineering was at a very low ebb. It was only the 
competition of electricity which had brought compressed 
air work to its present efficiency. 

Mr. W. Ritson replied, and said the present great. effort 
in mining operations was largely due to the work of mining 
electrical engineers. 

Mr. R. Holiday supported the reply, and complained of 
the excessive legislation in regard to the use of electricity 
in mines. Much better results could be got by leaving the 
details to the men in charge. Let the inspectors suggest 
alterations if they were not satisfied. The prayer of the 
colliery electrical engineer was, ** Save us from legislation.” 
The Institution was on the right lines, its members could 
speak from actual knowledge of working conditions, but 
those who made the rules were not so well placed for gaming 
this knowledge. 

Mr. Т. H. C. Brooking proposed “ The President." 

Mr. Maurice, in replying, said he would be pleased to 
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help them so long as they went on crystallising." They 
wanted the colliery engineers as well as the electricians. 
They must not pose as a highly proficient society ; thev 
were really an educative organisation, and their object 
was to educate those men with practical work to do. He 
thought they would be doing very badly if they did not 
reach 1,000 members before the end of their first year. 

JMr. Hood Haggie proposed The Visitors," to which 
Mr. Cheeseman replied. 

À visit was paid, the next morning, to the works of the 
British Westinghouse Co., where much applicable to 
mining was seen. After the visit the companv entertained 
the partv at lunch. The President thanked the firm for 
their hospitality, and Mr. Lavton replied. 


PATENTS. 


Dynamo Electric Machines. 


19392. —1909. В. С. LAMME, Pittsburg. The commutator is 
provided with ventilating passages formed longitudinally 
at the base of the commutator bars and radially between 
the annular flanges. When the commutator is in action 
the warm air adjacent to its surfaces is thrown out by 
centrifugal force and cool air is taken in at the ends of 
the commutator through the passages. A forced circula- 
tion of air is thus automatically established which will 
effect the desired ventilation. 


Electric Snap Switch. 


6832.—1909. CuTLER-HAMMER MANUFACTURING Co., Milwaukee, 

U.S. A. The switch comprises a stationary switch contact 
and a movable switch contact, a helical spring and a movable 
cam. The spring is bent to embrace the cam, the surface 
of which is inclined. The inclined surface can be moved 
into engagement with the helices of the spring, whereby a 
quick relative movement between the cam and spring is 
brought about to operate the switch contact. 


Electric Hand Lamp. 


803.-—1909. H. J. FULLER, Leeds. The handle is made of 
wood, and provided with a deep recess to carry the lamp 
holder and the guard. The handle has a central hole for the 
passage of the conductor. 


Electric Switches. 


5805—1909. W. H. FLoop, Canning Town. Ап elastically 
mounted, movable contact, carried in a frame, is provided 
in combination with the fixed contact. Grooves are pro- 
vided in the frame, and with these lateral pins are made 
to engage. 'l'he grooves are at an inclination to each other. 
A driving plate engages the pins upon the movable contacts. 


Points and Switehes on Electrie Tramways. 


12614.—1908. R. Hackinc, West Bridgford. This is an im- 
provement in the means for automatically operating electric 
tramway points and switches from the car travelling on the 
tramway, so as to avoid the necessity of pointsmen. Levers 
and rail switches are connected to one or more solenoids in 
such a manner as to first release the points and switches 
from their normal position, change them over to the opposite 
position, and then relock them in this position by means of 
a timing device. | 

Electric Motor Starting Switch. 


16537.—1909. SIEMENS Bros., Lrp., Westminster. A flicker 
piece is pivoted to the contact arm of the switch. A contact 
piece is pivoted to the flicker piece so as to make contact 
successively as the arm is rotated with a number of fixed 
contacts connected to the main switch. 


Actuation of Controllers. 


15203.--1909. H. B. van DAALEN, Maida Vale. Two or more 
rheostats are successively actuated by means of a single 
arm mounted on a rotary spindle, and acting upon two 
independent arms in such a manner that, on its backward 
movement, the other arms return successively and gradually 
to their former positions, this return being possible at any 
point of the forward path. 

Telephones. 


10255.—1909. М. C. Conner, Hale. Inasytsem for selectively 
signalling party line telephone subscribers, a manual switch- 
ing device for selecting the proper current for calling the 
subscriber required is combined with a relay for connecting 
the signalling current to the line. The relay is operated 
upon the completion of a circuit containing a source of 
E.M.F. through its winding by the closing of a contact 
associated with the manual switching device, and released 
by the opening of another contact in the circuit brought 
about by the removal of the receiver from the hook of an 
instrument on the line of the subscriber. 
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Automatic Regulating Devices for Systems of Electrical 
Distribution. 


345.—-1909. THe BRITISH THomson-Housron Co., Lro., Lon- 


don, E.C. This is an improvement in regulators for systems 
of electric distribution, comprising dynamo electric machines 
such as boosters, in which the voltage delivered by the 
machine is automatically varied in response to conditions 
on the system, and more particularly to regulators for 
systems in which a storage battery is used to equalise the 
load on the generator supplying the system, and the charging 
and discharging of the battery is regulated by a booster 
connected in series with it. The diagram shows a regulator 
applied to a booster in series with a storage battery. When 
the load is normal, the lever 23 connected to core 26 may 
assume a position between the contacts 22 and 22a, both 
shunt circuits across the rheostats being then open, and the 
opposing voltages on the two supply circuits balancing each 
other, so that no current Hows through the coil 6 and the 
booster generates no voltage. As the load begins to decrease, 
the generator attempts to furnish less current, and the 
regulator magnet permits the lever 23 to vibrate into and 
out of engagement with the fixed contact 22, causing inter- 
mittent flows of current through the field coil. The duration 
o: the flow of current through the coil depends on the 
length of time the lever is in engagement with the fixed 
contact 22, and the voltage developed by the booster 
depends upon both the duration of each tlow of current 
and upon the intervals between the flows. As the load 
decreases, the vibrations of the lever change to cause a 
corresponding increase in either the number or length, or 
both, of the periods during which the circuit is closed to 
permit current to flow through the field coil, and a corre- 
sponding decrease in the intervals between said periods 
The field coil is energised just enough to cause the booster 


to develop a voltage which will charge the battery from 
the line at a rate sufficient to maintain constant load on 
the generator. As the load becomes steady, although less 
than normal, the vibration of the lever 23 change, until 
the periods when the energising circuit of the coil is closed 
bear such a relation to the intervals between said periods, 
that the booster charges the battery at the proper rate to 
make the load on the generator constant. As the load 
hegins to increase from normal, the lever 23 swings from 
neutral position into engagement with the other contact 
22a, causing the booster to develop a voltage which tends 
to discharge the battery. As the load increases, the periods 
during which the lever is in engagement with the contact 
228 correspondingly increase either in length or number, 
or both; while the intervals between periods correspond- 
ingly decrease until the field coil is energised just enough 
to cause the booster to develop the proper voltage to dis- 
charge the battery at a rate which will make it take enough 
of the load to maintain a constant load on the generator. 
A modification is described and illustrated in the specifica- 
tion, in which the operation of the system is substantially 
the same, except that the circuits through the relay magnets 
are controlled by a regulator responsive both to load on 
the consumption circuit and to the voltage on the exciter 
circuit. 


Alternating Current Dynamo Electric Apparatus. 


10497.— 1909. THe British THoMsoN-HovsToN Co., LTD., 


London, E. C. In alternating current machines of the 
commutator type, having two externally energised work- 
ing circuits and excitation by the rotor, it is usual to arrange 
either an exciting trans'ormer having two coils, or to derive 
the rotor working potential from another secondary circuit 
of a transformer other than the one which supplies the 
stator working potential. This arrangement, on account of 
the numerous secondary windings and conductors employed, 
is inconvenient, and, moreover, the employment of the 
transformer is unsatisfactory. In the diagram a, indicates 
the working winding on the stator of a machine, the rotor 
of which is provided with main brushes b b and exciter 


winding ee. The main transformer has two secondary 
brushes w and awl connected together by switch s when 
the latter is closed. For starting the machine the two 
winding sections w and wl are connected together by the 
switch s, and the working brushes b b are short circuited 
by establishing the connections 1, 1, shown in dotted lines, 
the connections 2, 2 being broken. Regulation of the 
machine is effected by the controller having contacts 3, 4. 
5 and 6. by which the potential supplied to the motor may 
be varied. The motor potential, when contacts 4, 5 and 6 
are in use, is derived from the two winding sections w wl 
in common, and the latter winding section is also u:ed in 
starting. In the present case, the excitation at starting 
may be regulated in such a way that the current from the 
stator is. for example, at first led to the rotor through the 


connection 7, shown in dotted lines, and subsequently 
through the connection 8, so that the motor is first excited 
through half the armature and, subsequently, through the 
wholearmature. Forhigh speeds the switch s is opened and 
the connection 1, 1 broken, while at the same time the con- 
nection 2, 2 (shown in full lines in the diagram) is established. 
By this means the main brushes 6 b are supplied with work- 
ing potential supplied from the secondary winding section 
wi, which potential may be regulated by the switch 9, 10. 
The stator working winding remains in series with the 
rotor exciter circuit, and both are fed from the secondary 
winding section w. when contact 3 is closed. The various 
connections shown in the diagram may obviously be estab- 
lished by a single controller having the requisite number of 
operating positions. 


Starting and Reversing Davices. 


9275.— 1909. "lue ErEcrR1C PULLEY BLock Co., Lro., West- 


minster. This is an improvement in starting and reversing 
devices specially. though not exclusively applicable to 
electric pulley blocks. Fig. 1 is an elevation of the rope 
wheel and zero stop device; Fig. 2 is a plan of the"parts 
shown in Fig. 1; Figs. 3 and 4 are respectively a vertical 
section (on the line a—^ of Fig. 4), and an end elevation 
of the casing in which the rope wheel and other devices are 
mounted; 1 is a wheel which carries rubbing contacts : 
adapted to rub over fixed contacts on the wheel, being 
rotated on its axis by means of the ropes 2 and 3. The 
contacts on this rope wheel and the fixed contacts may 
be of any convenient kind, and mounted in any suitable 
manner. They form no part of the invention, and are not 
illustrated in the drawings. On the rope wheel is a pro- 
jecting lug 4, and the contacts are arranged so that, whilst 
the rope wheel is in a position that this lug is engaged by 
the zero stop 5, no current passes to the motor. On the 
rope 3 being pulled downwards, the rubbing contacts sweep 
over the fixed contacts of a starting rheostat, and the motor 
is operated. On releasing the rope 3, the wheel flies back 
under the influence of a returning spring, (not shown in the 
drawings) until the lug 4 is arrested bv the zero stop 5. 
The parts will then be in the positions shown in Fig. 1, and 
the motor will stop. Other fixed contacts used for reversing 
are arranged on the other side of the stop 5, and, in order 
to reverse, therefore, it is necessary to raise the stop 5, во 
that the lug 4 may pass beneath it^ The ropes 2, 3 are 
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attached (as shown) to a metal block 6, which slides between 
the flanges of the rope wheel 1, and is connected to the 
wheel by means of a pin 7, extending between the flanges 
of the wheel and passing through a slot 8 in the block 6. 
The block is provided with inclined surfaces 9 and 10. Now, 
assume that the parts are in the positions shown in Fig. 1. 
the wheel having been returned to zero position by the 
returning spring mentioned, and the motor being at rest. 
'The motor cannot move in the desired direction, that is, in 


counter-clock wise direction, because the stop 5 engages {ће 


lug 4. On pulling the rope 2 downwards, however, the 
block 6 is pulled to the left, and by means of the inclined 
surface 9 raises the stop 5, which is mounted on a stop 
spring 11 attached to any convenient fixed supports 12, 
The movement of the block iadependently of the wheel is 
permitted by the slot 8. When, however, the block hag 
been moved so far to the left that the right hand end of 
the slot comes in contact with the pin 7, the wheel is pulled 
round with the block, the raised stop admitting of this, and 
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reversing is effected. As soon as the inclined surface 10 has 
passcd the stop 5, the latter is returned to its normal position 
by the stop spring 11. A‘ter the desired reverse movement 
of the motor has taken place. the rope 2 is released, and the 
wheel is returned by the spring until the lug 4 engages with 
the let hand side of the stop 5, in which position also the 
motor circuit is broken. In order to drive in the forward 
position again, the rope 3 is pulled. and a similar action to 
that previously described takes place. It is pre'erahle to 
place contacts so as to allow contact to be made just before the 
rope wheel reaches zero position on either side of the stop 5 
and complete a circuit. operating any form of brake serving 
to stop the rotation of the motor. The zero stop prevents 
any accidental operation of the motor, and at the same 
time no separate rope is required to raise the zero stop. 
Figs. 3 and 4 illustrate a casing for enclosing the rope wheel, 
contacts and starting resistance. In this there is an internal 
rib 13 provided witha bess 14. The rib carriesa spindle 15 
upon which the rope wheel is mounted, and the contacts and 
the coils of the starting resistance are disposed in the casing. 
By this construction tlie rope whecl, contacts, and starting 
resistance may all be conveniently included in one common 
casing, so that the parts may all be protected from dirt or 
injury, and a considerable economy in space and material 
is effected. 1n Fig. 3 the spindle 16 and rope wheel 1 are 
indicated by dotted lines, and a contact plate 16 for carry- 
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ing the fixed contacts is also shown in dotted lines as being 
mounted upon the spindle. Operings 17 are provided at 
the bottom of the casing for the passage of the rope. The 
left hand end of the casing in Fig. 3 is shown open, but may 
be closed by a cover plate. In the right hand end of the 
casing an opening 18 is provided, through which the leads 
may pass to the mains ard to the motor, and this end of 
the casing is provided with per‘orated lugs 19 to admit of 
the casing, with its contents, being bolted to the frame of 


the рису block. The starting and reversing device. it will 


be seen, embraces a lever pivoted at a point between its 
erds, a projection on the lever normally engaged by a 
movable stop, a sliding block attached to the lever by a 
pia and slot. and ropes attached to the block and passing 
over the ends of the lever, the block being adapted to move 
the stop out of engagement with the projection, when it is 
moved relatively to the lever by pulling one of the ropes. 


Brake Mechanism. 
ELECTRIC CONTROL, LT»., Edinburgh. The 
controller is acted upon by a spring which tends to move 
it in its normal position for applying the brake. The release 
is effected by mechanism deriving its power for action 
from an electrical source. This comprises a magnet 
furnished with an armature supported below the position 
of magnetic equilibrium when the controller is in its normal 
position which is adapted to be brought into a position of 
magnetic equilibrium for moving the controller. 
Electric Current Interrupter. 
T. MeCLEI LAND, Muirend. This current in- 
terrupter consists of a commutator to which the current 
is led from the source of supply, which is made of varying 
contact surface so that while at one end of it thc maximum 
current can he taken and obtained, the current obtainable 
at other parts of the commutator varies as the contact 
surface varies. By moving a brush to various points on 
the commutator surface and consequently making con- 
tacts of various lengths of working surfaces, various 
strengths of current may be obtained. The commutator 
is rotated by any suitable means. 
Electric Circuit Breaker. 
3.-.1908. Укту’, LTD., London, W.C. Two distinct 
electro-magnetic attracting cores are provided within one 
yoke with either one or two coils surrounding the cores 
within the same yoke and FF operating 
them. Both cores are axial and attracting ones. One operates 
upon a plunger for a positive or certain release under 
overload conditions, and the other, which holds the circuit 
closed, automatically opens the circuit from a demag- 
netising effect such as no volt, reverse, or no load conditions. 
Electrical Block Signailing. 


2150. —1909. E. W. Smitu, Acton. The coils of the relay are 


in circuit with one line and the contact is in circuit with 
a line of another section. The contact is broken when a 
current is received by the block apparatus referring to 
a ] ne of another section. The contact is broken when a 
current is received by the block apparatus referring to 
the other section. 
Clasps for Unscrewing Electric Lamp Shades. 
The clasp 
has a set of spring arms connected at the bottom and tending 
to spread outwardly. The clasp is arranged in a sleeve 
attached to a handle so that by forcing up the handle 
the sleeve slides over the arms and brings them together 
to grip the shade ring of the lamp and to hold it firmly 
while it is being turned. 
Insulated Wire Cables. 


4172.—1909. Britisu INsULATED AND HELSBY CABLES, LTD., 


Liverpool. A number of wires are twisted togethtr in 
pairs and these pairs are then twisted into sets of three 
pairs. Seven sets of the three pairs are laid side by side 
to form the core of the cable. During construction these 
are passed through a flat tubular former, which bears 
the strain of the lay up of the signalling wires and prevents 
them causing the core to collapse or depart from the flat 
formation. 

Eiectro Magnetic Counters. 
M. S. Conner, Hale. In this counting device 
the armature is arranged to rotate through an angle corres- 
ponding to the angular space occupied by one division 
of the registering wheels and operates the first registering 
wheel by means of a pawl mounted directly on the armature. 
The actuating armature rotates about the same centres 
as the registering whecls. 

Rotors of Dynamo Electric Machine ;. 

SIEMENS NCHICKERTWERKE, C. m b.H.. Berlin: 
In order to minimise the noise of rotors an vine salient 
poles or projections, side discs are litted to the y of the 
rotor in euch a manner as to enclose the poles in a ring- 
shaped canal. Air ducts are arranged at the inner sides 
of the canal between the insides of the discs and the body 
of tho rotor. 
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SINGLE OR THREE-PHASE 


TRANSFORMERS 


AIR OR OIL-COOLED. 


M) yr 


FOR 


High Electrical Efficiency at all Loads. 
MORRIS-HAWKINS 


Low Voltage Drop on both Inductive and Non-Induotive Loads. 
Minimum Temperature Rise. Core Losses kept down. 
LTD. 
Motors and Dynamos. 


OHNSONanp p PHILLIPS|™ 
CHARLTON. SQ. KENT. 


ESTABLISHED 1875. 
OF 
Telegrams: Interpele,“ 


HIGHEST QUALITY 
JAMES MACINTYRE & Co.,Ltd., 


BURSLEM. 


Works : DAGENHAM, 
London. ESSEX, 


FLEXIBLE 
COUPLINGS 


“ANTI-SULPHURIC” ENAMEL 


Should be used in ail 


ACCUMULATOR ROO MS 
For Protection from Acid Fumes. 


SOLE MAKERS 


GRIFFITHS BROS. & CO., 


Mack's Road, Bermondsey, 8.Е. 


VALVE COMPANY, 


— 


CAPELL PATENT FANS 


For MINES, 


Induced Boiler Draught. Cupolas, Forge 
Fires, and Ventilation. 


Sole Makere 


CAPEMUA.I. FAN GO., 
13, Mosley St., NEWCASTLE-ON-TYNE. 


FLEXIBLE 
METALLIC 


CROFT 1 PERKINS, 85 
BRADFORD. 


I CRYSELCO 
ELECTRIC 
LAMPS. 


KEMPSTON WORKS, BEDFORD. 
Telegrams: "Cryselco" Kempston, 
Telephone; 2577 Bedford. 


Works: 


PONDERS END, MIDDLESEX. 
Offices and Showrooms: 


112, Queen Victoria St.. LONDON. E.C. 


1: LAVOR 33 (Registered). 


DRY POWDER 


FIRE — 
EXTINGUISHER. 


One of the most 
Effective Dry 


Business Pre- 
mises, Garages and 
Electricity Works, etc. 


y Prices—4/6 & 7/6 each. 


ò- The Valor Co., 


„ 


Asten Wrros, N Fri AAS M. 


15 to 45 B. M. p. * 
Simplest. 
Safest. 

Most 

г : Economical, 
Patent Lampless Tube Ignition & Proportionate Governing. 


JAMES B. PETTER & SONS, Ld. 


Нашен! wks Yeovil, Somerset. 


ELECTRICAL PORCELAIN | CHURTON 


ALTERNATE-CURRENT : 
MOTORS. 


T. HARDING CHURTON & CO, 
Atlas Works, LEEDS. 


CYCLONE FANS, 


Belt, Eloctric, or Steam Driven 


FOR VENTILATION. 


Ask for Catalogue No. 29. 


MATTHEWS & YATES, LTD., 


Swinton, Manchester. 


ELECTRIC WIRE Co. 


LIMITED, 


64, SALUSBURY ROAD, KILBURN, 
LONDON, N.W. 


Telegrams: Polianite, London.“ 
Telephone: Paddington 3340. 


SPECIALITY. 


HIGH RESISTANCE 
WIRES 


In 12 Different Grades, 
For full particulars see our “ Pocket Tables” 
free on receipt of a Postcard. 
Invaluable to all Electrical Engineers, 


J Tue CONCORDIA 
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SILK & COTTON covered 


COPPER WIRES 


in all sizes up to 49 S. W. G. ke kept in stock: 


os 
Bell Wires and Cords. 
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| 
? 


all constructions. 
Dynamo Flexibles, Insulating 
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LAMP SHADES. 
TAYLOR & Co. 
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WESTERN ELECTRIC COMPANY 


RESIN CORED SOLDER 


Correct proportion of Solder and Flux. Samples and Prices from 


NORFOLK HOUSE, VICTORIA EMBANKMENT, W.C., or NORTH WOOLWICH, E. 


And at Sydney, N.8.W.— 163, Pitt Street; and Jehanneeburg — Р.0. Bex 1571. — cu 


MaWrkorN 


„ 


D. & $. HANDLAMP , 


Type H7. 


B IN 
ACCORDANCE WITH 
HOME OFFICE 
RECOMMENDATIONS 


Price 3/10 aubj. 
(doz. lots). 


DORMAN & SMITH 


Ordsa! Electrica! 
—— Worke, —— 


SALFORD. 


* 


THE LONDON ELECTRIC WIRE COMPANY 


Telegrams: “ELECTRIC LONDON.” AN D S M ITH S LLTD. Telephone No. 3108 London Wall. 


Offices and Warehouse: W ‚ f CHURCH ROAD WORKS, LEYTON, В. 
PLAYHOUSE YARD, GOLDEN LANB, LONDON, B.C. orks: \ ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTIOH OF CABLES AHD WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES, strips & compressed Strands. INSTRUMENT WIRES, sun & cotton covered. 
EUREKA, PLATINOID and other High resistance Wires. ENAMEL insulated wires. 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL. 


HIGH CONDUCTIVITY COPPER WIRE. SILICIUM BRONZE & PHOSPHOR BRONZE WIRE 
SPECIAL TROLLEY WIRE. | ALUMINIUM WIRE. 


KAYE’S LATEST PATENT SERRATED STEEL 


SEAMLESS OTL CAN 


Sole Makers: FITTED WITH 


JOSH. КАТЕ & SONS, Ltd., " — — — patent Seamiese Spout. 
Look Works, LEEDS. Ml Aiso in Copper or Brase for 
And 93, High Holborn, London, W.C. LEN 


Klectricni Purposes. 
Contractors to H.M. Navy, War Department Home 
Office and In lan State Railways. 


BABCOCK & WILCOX L° 


WATER-TUBE BOILERS 


7,000,000 H.P. Land 
1,400,000 H.P. Marine | in use, 


2,100,000 h.p. of which are installed in 


ELECTRIC LICHT AND TRACTION. STATIONS. 
Upwards of 220 Electricity Works Equi, p.d in Great 
Britain and Ireland alone. 

Complete Steam-Piping Installations and all Boller- 

House Accessories. ( 


Basoock & WinLcox ВопЕВ FITTED WITH BSUPERHEATRA 


(INTEGRAL WITH BOILER). Head Offices : Oriel House, Farringdon St., LONDON, E.C, 
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Cables. Wires. Dynamos. Motors. 


Electric Light, Insulated Compound Wound, Belt or Direct 
Telegraph, India Rubber Shunt, or Series, Drive for all 
or Gutta Percha, for Electric Light classes of 


Cotton and Silk : 
Covered. and Power. | service. 


Telephone, 
Submarine. 


The India Rubber, Gutta Percha and 
Telegraph Works Co., Ltd. 
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LONDON, E. 
Head Offices: 106, Cannon Street, London, E.C. 
PRICE LISTS ON APPLICATION. 


Instruments. Batteries. 
For Telegraph All classes of Of every description, 


and Leclanche, Daniell's, Porcelain Ebonite, 
Testing Purposes. Bunsen, etc. etc. 
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ROW FETT, LINDLEY & Co. з 


PATRICROFT, MANCH ESTER. 


MANUFACTURERS OF 


ENCLOSED TYPE 
FORCED LUBRICATION 


STEAM ENGINES 


IN SIZES 


FROM 20 TO 3,000 B. M. p. 


INDEPENDENT JET 
AND SURFACE 
CONDENSING 
PLANTS. 


1000 K. W. Engine built for the Buenos Ayres & Pacific Rallway Co. 


BROWETT, LINDLEY & CO., LTD., LONDON OFFIOE: 


AMBERLEY HOUSE, NORFOLK STREET, 
PATRICROFT, MANCHESTER. STRAND, W.C. 


The power Же the NAME 


q If you are in tiie market for Motors, Direct Current, 
Single-Phase or Polyphase; Investigate the claims of 
** UNION ” machines. 

q Low price, high efficiency, and a valuable guarantee, 
are factors that you cannot afford to ignore. 


Write for List 1013. 


-PARK SI, SOUTHWARK Е LONDON,S.E. 
GLASGOW, NEWCASTLE, LIVERPOOL, MANDHESTER, LEEDS, 
BIRMINGHAM, CARDIFF, DUBLIN & READING. 
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British Insulated & Helsby Cables, 
| ELECTRICAL CABLE MAKERS AND ENGINEERS. LTD. 


Head Office: PRESCOT, Lancashire. Works: Prescot, Helsby and Liverpool. 
Branch Offices: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN and BELFAST. 


DICK, KERR & CO, LTD, 


ABCHURCH YARD, CANNON STREET, 


LONDON, E.C. 
KILMARNOCK, N.B. 


Dion, CRANE MOTORS 


AND 


F CONTROLLERS. 


The illustration shows a 
BACK-GEARED MOTOR 
WITH MAGNETIC BRAKE 
for operating charging tables of 

BLAST FURNACES. 


PRESTON, Lancs. 
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Gen 
Compound - filled 


Types 
to meet every 
requirement. 


6,600 volt Compound Filled Series Transformer. 


6,600 volt Oil-immersed Instrument WRITE FOR. FULL PARTICULARS 


Shunt — with Primary W EST | NGHOU SE 


MANCHESTER AND LONDON. 


NOTE ELECTRICAL CONTRACTORS} 
to AND THE TRADE 


HE D-P BATTERY COMPANY, Limited, of 
BAKEWELL, protects the interests of Contractors, and 


does NOT quote trade terms to private users. 


IT RESTS WITH THE TRADE TO SUPPORT 
THIS POLICY TO MUTUAL BENEFIT 


During the past two years the Company has doubled its 
number of customers and had to double the area of its works 


| [The D-P BATTERY COMPANY, Lad. | 


| Head Offices: BAKEWELL, DERBYSHIRE 


London Office: 11 VICTORIA STREET, WESTMINSTER, S.W. 


Telephones: 2 BAKEWELL ; 291 WESTMINSTER. ESTABLISHED 1888 
Telegrams: " BATTERY, BAKEWELL”; "CUMULOSE, LONDON.” CONTRACTORS TO THE ADMIRALTY 
Cables: АВС CODE, 5th EDITION. AND THE WAR OFFICE 
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1910 Promises 


to be a RECORD 
YEAR for the 
Electrical Industry. 


Parliamentary Notices have already been 
given of a larger number of IMPORTANT 
ELECTRICAL UNDERTAKINGS than 


have ever before been simultaneously 


projected, and the general outlook is univer- 
sally declared to be indicative of exceptional 
activity in all branches of work. 


Competent authorities calculate that even if 
only a comparatively small proportion of 
the enterprises already planned are carried 
into fruition, a sum of upwards of 


£50,000,000 шш 


would be expended during the year in the 
Electrical Trade alone. 


Manufacturers who desire to secure their 
share of this business should place their 
announcements in the ELECTRICAL 
ENGINEER, which has organized a Publicity 
Campaign on an elaborate scale for the 
coming year. 
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AUSTRALIAN OFFICIAL ENGINEERS. 


NOTES. 
The Institute of Local Government Engineers of 
THE INSTITUTION AND ITS MISSION. Australasia, which has Mr. J. M. Smail, M. Inst. C. E., as 


Referring to our leading article of last week on Mr. E. | its President, and Mr. G. A. Taylor as its Secretary, is 
Garcke's correspondence with the Secretary of the Institu- | doing excellent work. Under its auspices, it appears, the 
tion of Electrical Engineers concerning the attitude of the | chief local government electrical engineers of Sydney and 
Institution towards questions affecting professional and | Melbourne have met in conference to exchange ideas, and 
public interests, the suggestion thrown out that an Emer- | this innovation is to be continued. The same necessity for 
gency Committee of Electrical Societies of all kinds might | co-operation on broad lines in matters concerning public 
be formed should receive careful consideration. The ad- | electric service called into being the Association of Municipal 
vantages of such an organisation would be many, as it | Electrical Engineers of London, which, although yet young, 
would leave freedom for the various societies to act in- | has already abundantly justified its existence. 
dependently whenever the particular interests of their own : 
class of members had to be safeguarded or advanced, while Ss 
it would provide a ready means of all sections of the | INTERNATIONAL EXCHANGE OF POWER. 


industry to meet together and discuss matters of mutual 


concern. The organisation might even be used as the „Е "ia 
means towards explaining opposing attitudes, and of | POWer 18 furnished by the Helsingborg-Helsingóre service. 
smoothing over difficulties that must inevitably crop up Close by the town of Helsingborg, in Sweden, the river 
in business life, especially in these days of keen competi- Laga has a sudden fall of over 300 feet, and this has been 
tion. When such a body had to approach heads of Govern- utilised for the establishment of a hydro-electric station. 
ment Departments or Parliament. members could speak | The power so generated is conveyed by cable over a few 
boldly enough from the business or trade point of view, miles of land to the coast, and there by submarine cable 
and there would be a distinct gain when it was clearly | 2CTOSS the narrow straits (about three miles) to Helsingóre 
understood that it was the business side of a question | mn Denmark. The distance is not very great as such things 
that had to be discussed. An Emergency Committee, call | £9, certainly very much less than many others both in 
it what you like, provided it is sufficiently widely repre. | Europe and America, but the two peculiarities here are 
sentative, would have greater freedom in action than any the facts of a submarine cable being used and that the 
learned society could aspire to. undertaking is of an international character—the force of 

& Swedish river being utilised for running Danish industrial 
and domestic appliances. 


Àn instructive instance of long-distance transmission of 


THE EMERGENCY COMMITTEE. 
Such a committee might, while being thoroughly repre- | IMPROVING THE STATUS. 


sentative of every class and branch, be organised on a Mr.W. Maurice, in the course of his Presidential addressat 
plan allowing sufficient elasticity to enable the whole hody | the inaugural meeting of the Institution of Mining Electrical 
to meet for general purposes, or any combination of group- Engineers, had some very pertinent remarks on the service 
ings to be gathered together to consider topics of more | such organisations can render to professional men. But, as 
restricted interests. It could be a consultative and con- | he reminded his auditors. “ It is you who must first MSS 
ciliation body for internal affairs, a fighting organisation | the Institution. If you aid it to become efficient in the 
when necessary to meet Imperial or Municipal inertia or promulgation of all those objects for which it has been 
opposition. It 18 quite possible that with some such means | established you will discover that the effort is regenerative 
as this, certain of the difficulties that are troubling the | ang reciprocal. The amount of benefit which you derive 
industry to-day, and which to a large extent have been | from association with the Institution will bear a direct 
overcome by our Continental competitors, could be relationship to the amount of aid in personal service, and 
straightened out. Probably a committee of the kind out- | in efforts to attain its objects which you give to it. Re- 
lined would be the very best body to arrive at an under- member that the Institution cannot do other than reflect 
standing as to how far co-operation was possible in business | the collective character and ability of its members. It 
organisation, whether on the much discussed German they are careless, or apathetic, so will the work of the 

Kartel ” or some other system. Institution be carelessly, or half-heartedly done." These 
are words of wisdom which should be remembered, for they 
have a wide application. 


LIGHTING EFFICIENCY IN AUSTRALIA. 
The battle of the lights is being carried on vigorously QUARRY EQUIPMENT. 


by our kinsmen in Australia, the struggle being chiefly, of Е | : | 
\ Monsieur Alfred Lambotte has just published in the 


course, between electricity and gas. At the “ Building oU ut 
Australia Exhibition, Sydney, Messrs. Scott, Henderson | Bulletin Mensuel de la Socicté Belge Ф Electriciens the second 
& Co.. electricians, and the Australian Gaslight Co. con- | part of his most instructive paper on the electrification of 


ferred together to make a public demonstration of com- | Belgian quarries. He deals with his subject under four 
parative tests, Mr. Corin, Government Electrician, taking | main headings, pointing out the type of machines used 
a hand in the matter. The display was brilliant, and | for, and the methods of applying electricity in, quarrying 
attracted attention, though inconclusive. The experiments | proper, that 1s, the actual extraction of stone, etc. (drilling, 
are now being carried out by Dr. Marsden at the Univer- | sawing, exploding, excavation); the transport of stone 
sity. At the same Exhibition the Technical College made | and other material by means of gantries, overhead 
a series of demonstrations as to the colour, degree of trollevs, cranes, travelling cranes or transbordeurs, tram- 
brilliancy and cost of modern illuminants, this work being | ways; pumping; and lighting. In each section he gives 
carried out by the demonstrator, Mr. Bruce, valuable details. 
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EXTENT OF QUARRY ELECTRIFICATION. 


It appears from Monsieur Lambotte’s essay that quarry 
electrification is in a very forward state within the small 
but industrially well advanced kingdom of Belgium. It 
is interesting to give a brief note as to the relative dis- 
tribution of electrical appliances. It appears that upwards 
of 10,000 h.p. of electricity is utilised in Belgium for the 
quarrying and dressing of stone. This is divided up approxi- 
mately as follows: Actual quarrying: (a) winches 2,200 
h.p., (b) travelling cranes 1,500 h.p., making together 3795 
of the total. Handling and dressing: travelling cranes 
1,300 h.p., transbordeur 100 h.p., together 1195. Pumping: 
piston pumps 300 h.p., centrifugal pumps 900 h.p., or 12% 
of the total. ‘Lhe balance (3795) of 3,700 h.p. 1s required 
for lighting, secondary motors, and reserves. Some 50 
quarry companies are concerned in this phase of exploita- 
tion, and one of these generates more electricity than it 
can use, and sells current not onlv to other industrial 
undertakings, but to local authorities. This is an excellent 
record, and more than one of the installations would well 
repay inspection by quarry owners and engineers. A 
noteworthy feature in some of these is the fine steel 
girder Gantries with electrical conveying appliances. 


ARTIFICIAL THUNDERSTORMS. 


On June 21, 1908, a district in the South of France, 
measuring about 7 bv 1} miles traversed length ways by a 
main carrving & 35,000-volt current, experienced a heavy 
thunderstorm accompanied by showers of hail Many 
physicists associated the storm with the artificial current, 
and Professor Violle told the Academy of Sciences that 
the ionisation of the air due to the high voltage would 
make it a conductor between the thunderclouds and the 
earth. There seem to be some difficulties here, but we will 
keep our own remarks to the last. Having heard of the 
occurrence and of M. Violle’s pronouncement, Professor 
Houllevigue, of Marseilles, determined to see what he could 
do in the wav of causing a laboratory thunderstorm by 
reproducing the conditions observed by M. Violle. He 
tried 50,000 volts, and found that not only was there no 
ionisation of the surrounding air, but no thunderstorm. 
What we should like to say is that if ionisation of the air 
makes it conductor, the ionisation should rather prevent 
than cause thunderstorms. We have always understood 
that lightning is an indispensable adjunct to a thunder- 
storm, and that the lightning consists of sparks passing 
through a gaseous medium of bad conducting power, and 
so overcoming great resistance and developing intense heat 
and light. If, too, the 35,000-volt conductor causes thunder- 
storms and hailstorms, are these meteorological visitations 
always on while the current is passing. One would expect 
that to be the case. Should it be so, the neighbourhood 
should enjoy low house rents. | 


MINE SIGNALLING APPARATUS. 


Mr. C. E. Grayson has given a description of new electric 
signalling system installed at the Great Boulder Mine, 
Western Australia. It appears that 29 levels in the main 
shaft to a depth of 2,500 ft. are equipped with 30 polarised 
bells and the Edward shaft with 16 bells. The first section 
has been at work for 18 and the second for 10 months, 
giving complete satisfaction. Alternating current 1s used. 
Mr. Grayson adds: “ For localities which supply such 
current a transformer, four insulated wires in armoured 
cable, water-tight polarised bells, junction boxes, pulls and 
pushes, consisting of platman’s pull and interplat pull, for 
platman to communicate with engine-driver and miners 
stationed at the various levels, and vice versa. For localities 
without supplv current, the same as the above, with the 
exception that, instead of a transformer a generator must 
be used. The working of the circuit wired to illustrate 
the actual procedure is as follows: Assuming a platman 
hauling at the 400 ft. level, and a shift boss at the 1,400 ft. 
level requires the cage, the shift boss simply rings the 
platman his number of rings by using the interplat pull 
corresponding to the level from which he rings. By so 
doing the bells are ringing at everv level, excepting, of 
course, the engine-driver’s bell; the platman replies to 
the shift boss by using the interplat pull with the same 
number of rings and calls engine-driver by using the 
platman’s pull for the level at which the cage is required. 
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The engine-driver, by using his pull, replies to the plat- 
man's signal and lowers the cage to the signalled level. 
By this system perfect communication and understanding 
between levels will be obtained, and the engine-driver can 
secure the highest degree of safety. With the use of polarised 
bells the interruptor in the circuit, which causes so much 
trouble with the continuous current bells, is eliminated. 
By means of the transformer the high voltage current from 
the main supply is reduced to 25 volts, which is not 
dangerous to life. The saving of time in signalling allows 
more time for hoisting. 
expenses are much lower than in any other bell system, 
and the possibilities of breakdown are practically nil. 
The following are the working and maintenance costs : 
Transformer—No load losses per day, equal to 0°24 units, 
or 87:6 units per year at 2d. per unit, equal to 14s. 7d. 
Assuming these bells work continuously for two hours 
per day, then 30 bells will consume 0069 units, or 25:185 
units per year at 2d. per unit, or 4s. 2d. Maintenance 
cost about 10s. per month, or £6 per annum. Total annual 
cost, £6 18s. 9d." 


ELECTRICITY IN AMERICA. 

Mr. Samuel Insull, speaking at the annual dinner of the 
Electrical Trades Association of Chicago, gave an interesting 
account of his 30 years’ experience. Thirty years back 
practical engineering was in its infancy. Since then the 
most wonderful progress had been made. The first large 
American steam turbine unit started in Chicago in 1903. 
The steam turbine had met with more or less success in 
different parts of Europe, and especially in England. а 
number of years prior to that, but the large use, or rather 
the use of large units as they are now understood, in the 
central stations of to-day, where units running up to as 
high as 22,000 h.p. are used, dates as recently as October 
2, 1903, when the first unit was started in the Fisk-street 
station of the Commonwealth Edison. 

Some of the figures of the investments in the electrical 
business are simply stupendous. In Chicago alone there 
is probably invested in electric lighting, telephones, the 
electric portion of the street railways and the elevated 
railways, and the isolated electric lighting plants through- 
out the city, a sum which must exceed $500,000,000. 
„Just imagine for a moment what that means. Here we 
are, engaged in a business that a little over 30 years ago 
was never dreamed of, and to-day we have as customers 
of the concerns which are represented in this room, busi- 
nesses that employ a capital of 8500, 000, 000. The figures 
are simplv stupendous.” | 

There are at the present time 5,500,000 telephones in 
use in the United States, and the amount invested in 
exchanges and the lines connecting them is upwards of 
$550,000,000. There is a track mileage of electric and 
inter-urban railways of 40,247 miles, using 89,216 cars, and 
representing capital liabilities of $4,557,000,000. Mr. Insull 
said that, of course, those figures represent capital liabihties, 
and probably some of that capitalization is water, but, 
personally, would very much doubt if the cash invested 
in electric street and inter-urban railways at the present 


time is less than $3,000,000,000. 


Turning again to electric lighting investments, there are 
about 6,000 central stations in the United States to-day. 
Of this number, upward of 3,000 of the companies engaged 
in central-station work are also in the electrical supply 
business, a business that 25 or 30 years ago the representa- 
tives of which could be counted on the fingers of one hand. 

The central-station companies of the country have an 
investment of $1,250,000,000. They have a gross income 
of upwards of $250,000,000 a year, and they develop 
somewhere between 2,000,000 h.p. and 2,500,000 h.p. 

The total investment engaged in the several departments 
of the electrical business exceeds upwards of $600,000,000 ; 
and that entire business has been created by the inventors 
of this country, who have no rivals anywhere on the earth 
in what they have been able to accomplish anywhere ; m 
the ability of these inventors to produce that which would 
be commercially successful ; by the wonderful confidence 
of the capitalists of this country ; and by the adaptability 
of the people of the country to seize upon new things 
which are conducive, either to their comfort or to the 
economy of manufactures or to the improvement of means 
of communication and transportation, 


The maintenance and working . 
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POINT CONTROLLERS FOR ELECTRIC TRAMW AYS.* 
By J. P. TIERNEY, A.M.I.E.E. 


The subject of automatic point controllers 15 one which 
has engaged the attention of inventors since the advent of 
electric traction. One of the first forms of electrically 
operated point ccntrollers was brought out in Detroit, 
U.S.A., as far back as 1892, and since that date numerous 
applications have been received at the Patent Offices 
throughout the world. but few have been tried. Judging 
by the Patent Office applications, the subjcct has been 
receiving an enormous amount of attenticn during the 
past five years. The reason why so manv designs did not 
get beyond paper appears to be due to the fact that the 
inventors when designing their apparatus were not in 
possession of the difficulties to be met with, nor aware 
what conditions their apparatus should fulfil. 

An electrically operated point controller must satisfy 
a variety of conditions. It must be approved by the head 
of every section of the tramway undertaking on which 
it is to work; the electrical engineer who is responsible 
for the power supply, insulation of the line, etc., must 
be satisfied that the apparatus will not be a menace to 
the safe working of his end of the business; the Iccal 
authority must be satisfied that the apparatus is not a 
street obstruction or dangerous to vehicles, horses, ete. ; 
the permanent-way engineer must be satisfied that the 
apparatus will not hamper, or in case of failure obstruct 
the points. Last, but not by any means least, the traffic 
department must be satisfied that the apparatus will answer 
all the requirements of the service, and possess the necessary 
flexibility to cater for all deviations of traffic. 

Before proceeding to describe what we call the standard 
design of ourapparatus which is now placed on the market 
as the Tierney-Malone Point Controller," some references 
to the various forms which this apparatus passed through 
before reaching its present state will probably be of interest 
to the association. 

Experiments were started by Mr. Malone and myself 
in September, 1902, with a form of apparatus which in the 
light of recent designs may appear cumbersome and 
crude; however, the fact remains that it performed its 
work satisfactorily from the time of its inception at the 
London Bridge Road Junction, Dublin (Dublin United 
Tramways Co.), in May, 1903, until replaced by an im- 
proved and cheaper pattern some months later. This 
first apparatus consisted ‘essentially of two parts :—(1) 
car equipment; (2) street equipment. The car equip- 
ment consisted of an electromagnet placed in a position 
midway between the two car motors and centrally across 
the track. It was of the two-pole type, and was hung 
vertically ; the two poles facing downwards were elongated 
in shape and fitted with long shoes so that the period of 
time the magnet exerted its influence on the street switch- 
box was extended as much as possible. This magnet 
was energised at will by the motorman of the car. 

The street equipment consisted of two switch-boxes, 
one placed before and one after the point; these consisted 
of a cast-iron box with a manganese steel lid under which 
was hinged an iron armature connected to mechanism 
for closing the circuit. When the magnet on the car passed 
over this switch-box it exerted no influence on the cover 
of the switch-box, the cover being non-magnetic, but 
lifted the iron armature beneath, which closed the circuit 
from the trolley wire to an electromagnet fixed in a cast- 
iron box at the point. This electromagnet then operated 
the point. The circuit of this electromagnet was broken 
immediately the car-magnet passed from over the switch- 
box. When the car had passed through the point the magnet 
on the car passed over the second switch-box which 
switched the current into a second electromagnet at the 
point which returned the point to its original position. 
1f & motorman did not wish to operate the points he did 
not energise the magnet on the car. 

The main drawback on this design of apparatus was 
the heavy initial outlay for the magnet on each car. This 
apparatus was superseded by a design consisting of con- 
tacts fitted to the trolley wire which performed the function 
of the street switch-box, and by the contacts on the trolley 
heads of the cars which pertormed the function of the 


& ө Abstract of paper read before the Institution of Electrical Engineers, 
Dublin section, Dec, 9. 


905 


car-magnet. The trolley head of each car was fitted? with 
an insulated contact which the motorman could make 
electrically alive at will. A contact strip was mounted 
on the trolley wire some 50 ft. before the point. This strip 
was insulated from the trolley wire and was connected 
to an electromagnet fitted to the point. If the motorman 
of the car desired to operate the point he closed the switch 
on his platform, thereby making the contact-picce on the 
trolley head alive. When the trolley cf the car passed 
under the contact strip on the line the contact-picce 
on the trolley head made contact with the contact strip 
on the line, thereby sending a current from the car through 
the contact-piece on the trolley head, the contact strip 
on the trolley wire, and the electromagnet at the point. 
This electromagnet being thereby eneigised operated the 
point; when the car had passcd through the point the 
trolley head of the car passcd through a second contact 
strip on the trolley wite idcntically similar to the first. 
This second contact strip was electrically connected to 
a second electromagnet placed in the same tox as the 
foriner at the point. The car thus scnt a current through 
the second electromagnet which returned the point to 
the original position. 

An alter native form of this type was designed to permit 
the running of trailer-cars, and consisted of the two con- 
tact strips being placed side by side and on opposite sidcs 
of the trolley wire about 50 ft. before the point, each strip 
being insulated from the other, and from the trolley wire, 
and each strip connected to one electrcmagnet at the 
point. The trolley head of the car was fitted with an in- 
sulated contact on each side, the motorman by means 
of a switch on his platform being empowered to make 
either but not both electrically alive. Thus either contact 
strip on the trolley wire and either electrcmagnet at the 
point got the current, and the point was operated accord- 
ingly in the required direction. | 

` In the former case the points were always set for one 
particular route, and in the latter case the car on eech 
route operated the points for themselves, and did not 
shut the points back after passing through. These latter 
forms worked very satisfactorily in actual practice frcm 
August, 1903, to September, 1£06, but possessed the dis- 
advantage of requiring a speciel attachment in the form 
of these trolley head contacts above mentioned being 
fitted to every car. This constituted an item of expense 
which was really of more consequence on small systems 
with a small number of points than it was on large, as the 
number of cars per point to be fitted was excessive on 
the latter. Being fully cognisant of this drawback, we 
directed our subsequent endeavours towards bringing 
out a design of apparatus which required no alteration 
of or addition to the cars of the service. This we accom- 
plished, the detatls of the design of the apparatus en- 
countering several minor changes before reaching its present 
form, the most notable change being the substitution 
of one large box containing all the equipment on one side 
of the point for the two small boxes, one on either side of 
the point, each containing half the apparatus. 

I will now proceed to describe the standard equipment 
as it is now working on several systems, including Dublin, 
Belfast, Newcastle-on-Tyne, Salford, Hull, Birmingham, 
Stoke, and Bristol. The method consists in having each 
point always set for one particular line; the cars on this 
particular line do not move the point, but the cars going 
on the other line always move the point for themselves 
and set it back again after they have gone through. It 
is equally applicable to all systems of electric traction, 
whether operated on the trolley, conduit, surface-contact, 
or accumulator svstems. 

Its principal advantages are:— (1) Motormen are able 
to see the point moving before they come up to it; (2) 
If the current should leave the line when the wheels of 
the car are going through the point, the point will not 
spring over, as it does not depend on the current for keeping 
it is any position; (3) The fact of a point being fitted 
with the apparatus does not in any way prevent the point 
being operated by the ordinary bar should occasion arise. 

The point equipment consists of a cast-iron box placed 
next to the point, the cover of this box being flush with 
the street surface. Tlus box contains two specially designed 
stopped solenoids (one series and one shunt) placed side by 
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side. A steel spindle is mounted vertically inside the box. 
This passes out through a packed gland to an outside 
chamber of the box. Mounted on the spindle inside the box 
is a lever having equal arms on each side of the spindle. 
This lever arm is at such a height that the nose of one 
solenoid plunger pushes against one arm of this lever, 
and the nose of the second solenoid plunger pushes against 
the second arm of this lever. On top of this vertical spindle 
in the outside chamber is mounted a lever arm, which is 
connected by a rod to the tongue of the point. Thus, 
when one solenoid is energised, it pushes one arm of the 
inside lever, thereby giving a turning movement of about 
15° to the vertical spindle ; this in turn operates the outside 
lever arm, and thence the tongue of the point. When 
the other solenoid is energised, it pushes against the other 
arm of the inside lever, thereby giving a turning move- 
ment in the opposite direction to the vertical spindle 
and lever arm, consequently shifting the point in the 
opposite direction. | 

The inside of the box containing the solenoids is per- 
fectly water-tight, the connection to the outside chamber 
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plunger, passes through the stop. By this means the 
solenoid plungers are used to push instead of to pull their 
work. This arrangement has the advantage that the 
plunger rod, pushing against the inside lever arm, does 
not necessitate alignment or levelling, and further dis- 
penses with the necessity of a mechanical joint between 
the solenoid plunger and the lever. The solenoid coils 
are hermetically sealed, and are further protected by the 
cast-iron casing of the solenoid, which is also waterproof 
in itself. Thus the winding is triply protected. 

The overhead-line equipment consists of two contacts. 
The first, or series contact, is placed about 50 ft. in front 
of the point. This gives the driver full opportunity of seeing 
that the point has been properly operated before he goes 
through; the second, or shunt contact, being placcd at 
a suitable distance after the points. The serics ccntzct 
consists of a pair of inverted ramps, secured to the trolley 
wire. Between these ramps is a contact strip or ccntre- 
piece, insulated from the trolley wire. These are so arranged 
that a trolley passes along the underside of the ramp 
(and in doing so leaves the trolley wire), and from the ramp 
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being by the vertical spindle through the packed gland. 
As this spindle only turns through an angle of 15°, it is 
an easy matter to keep the gland watertight. A watertight 
joint between the cover and the edges of the box guards 
against water coming through in that direction. The 
principal advantage of this design lies in the fact that there 
is not one mechanical joint in which wear mav take place. 
There are no holes or pins to wear. The inside lever is 


securely keyed to the vertical spindle, inside the box, 


and the outside lever is securely fixed to the top of the 
vertical spindle, these three being for all practical purposes 
the one piece. Wear of any kind would greatly injure the 
efficiency of the apparatus, as it would increase the air- 
gap of the solenoids necessary to operate the point, thereby 
losing power practically fourfold on account of the law 
of the pull of an electromagnet. 

The solenoids used are of the stopped type, but instead 
of the plungers pulling their work after them when sucked 
into the coil, as is the general practice, the stop of the 
solenoid is bored out, and a brass rod, screwed into the 


it passes on to an insulated inset, thence along the centre 
contact strip, under another infulatcd inset, alcng the 
second ramp, and thcnce on to the trolley wire again. 
By means of two bridging-picces over the insulated insets 
there is no part of this contact ficm which the trolley 
cannot get current, so that, no matter what position 
a car stops in, it will have the necessaiy current to start 
off again. This centre contact strip is electrically connccetcd 
to the trolley wire, through the series-wound solenoid 
placed in the street box at the point. Thus it will be secn 
that whatever current the car is taking from the line 
when the trolley is passing under this insulated contact 
strip will pass through the series solenoid in ihe street 


' box at the point as the trolley head makes electrical con- 


nection with the centre contact strip. The sccond, or shunt 
contact, consists of an ordinary ear with two hubs attached 
im the usual manner under the trolley wire. Each of these 
hubs carries a special insulator, and these in turn carrv 
between them a contact strip. This strip is insulated 
from the trolley wire, and is so suspended and placed 
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that, when the trolley head of the car is passing under 
the ear, the side of the trollev head will rub against and 
make contact with the contact strip on the line. This con- 
tact strip is connected to the shunt solenoid in the street 
box through a suitable switch and fuse placed in a control 
box on the nearest street-pole. The other end of this solenoid 
is connected with the rail. 

An alternative method of constructing. this contact is 
to have it uninsulated from the trollev wire and to mount 
on it a spring contact which connects to an upper insulated 
fixed contact when the former is lifted by the trolley 
head, the upper contact being connected to the shunt 
solenoid. A control box on the nearest pole contains 
three switches and three fuses. Two switches and two 
fuses enable the series solenoid to be entirely disconnected 
from the overhead-line contact when the points are being 
examined or overhauled. The third switch and fuse per- 
forms the same operation for the shunt solenoid. In case 
of a fault developing on a magnet or a cable going to earth, 
the fuses protect the apparatus from damage and also 
protect? the line from being grounded. Two 260-volt 
16 c.p. lamps in the control box connected in series with 
each other are permanently connected between the wire 
connecting the second, or shunt, contact with the shunt 
solenoid and earth, and are therefore permanently in 
parallel with the shunt solenoid, thereby acting as a dis- 
charge resistance for the solenoid coil, and take up the 
back E.M.F. which would otherwise be set up owing to 
the solenoid being open-circuited. In the case of the series 
solenoid this function is performed by the bridging-pieces, 
as by their operation when the trolley of the car is leaving 
the centre contact strip it makes contact with the bridging- 
piece on the trailing end of the first contact before leaving 
the centre contact strip. This has the effect of short- 
circuiting the series solenoid before open-circuiting it, 
and consequently discharging the back E. M. F. 


When the driver of a car approaches a point which it 
is necessary for him to move, he keeps his car controller 
on one of the operating positions while the trollev of his 
car is passing under the first or series contact. When the 
trolley of the car passes it will draw its current from this 
insulated. contact, thereby drawing the current the car 
is taking through the series solenoid at the point, which 
solenoid, on becoming energised, will move the point to 
the desired position. When the trolley of the car has 
passed from under this contact the current is cut oit 
this solenoid. The car having passed through the point, 
the trolley passes under the second, or shunt contact, 
which is then made electrically alive, thereby sending 
the current to the shunt solenoid, which throws the point 
back to its original position. If drivers do not require 
to move the point they keep their car controller on the 
“ off" position while the trolley is going under the first 
contact. It is immaterial whether the car controller is 
in the “on” or “ off” position while passing under the 
second contact, either in the case of a car which has oper- 
ated a point for itself, and requires to close it; or in the case 
of a car which has passed through the point in the direction 
for which the point is set. 


I may here add that the length of the insulated contact 
strip, first contact, is only 18 in., so that it does not in any 
way inconvenience the motormen who require to drift 
through without power. If a motorman were forced to 
stop with his trolley under the first contact, a thing which 
need not occur except through want of judgment on his 
part, he would naturally take the starting current of his 
car through the series magnet, and thus operate the point. 
If he did not require to shift the point for his route, he would 
then bring the front of his car close to the point, and 
operate the point by the ordinary points bar. As the 
first, or series contact, is only 18in. long, this rarely 
happens, and need not happen at all. For continental 
working, where the use of trailer-cars is extensive during 
the rush hours of the day, this method of working the 
points, which answers all the conditions in Creat Britain 
would not apply, as the shutting back of a point by a car 
with a trailer attached would cause the motor to take 
one road and the trailer the other, whereas, if this second 
contact was placed so far ahead as to permit all the trailers 
to pass through before the point were shut back would 


cause considerable delay during the slack period of the 
day when the single motor-cars would be running. 

To mect these conditions we have altered the design 
in the following details:—There is only one overhead 
contact instead of two, that one being the same identic- 
ally as described above as the first or series contact, and 
being placed as before, 50 ft. in advance of the point; 
each car requiring to open the point does so as explained 
above, but does not shut it back—4.e., the car on each 
road makes the point for itself; this design possesses 
all the advantages of the one I have just described, and, 
in addition, it is specially designed to facilitate the running 
of trailer-cars to an unlimited extent, and it is equally 
efficient and successful for the operation of single motor- 
cars as it is for motor-cars with trailers attached. There 
:s only one overhead contact on the trolley wire and only 
one solenoid. The overhead-line equipment, as just men- 
tioned, consists of only one contact, which I have described 
already. 

The point equipment consists of a cast-iron box placed 
next to the point, the cover of this box being flush with 
the street surface. This box contains one specially designed 
stopped solenoid which is pivoted on the bottom of the 
box 1n such a way as to take either of two positions, accord- 
ing to the position of the point tongue. A steel spindle 
's mounted vertically inside the box. This passes out 
through a packed gland to an outside chamber of the 
box. Mounted on the spindle inside the box is a lever 
having equal arms on each side of the spindle. The ex- 
tremities of these arms are each connected by a rod to the 
back ofthesolenoid ; these two rods pass one on either side 
of the solenoid, and each has mounted on it a spiral com- 
pression spring. This lever aim is at such a height that 


—— — — —Uä4 Ä— ä—ä— че, 


A A MA ONE PETE TS 
Leute gud АТ LANE TER C. 


= 
m 


ILLUSTRATION FHOW8 A PLAN OF A POINT WITH THE STREET 
BOX CONTAINING THE SOLENOIDS ATTACHED, ALEO SECTIONS 
THROUGH BAME. 


the nose of the solenoid plunger pushes against one aim 
of this lever when the magnet is in one position, and pushes 
against the second arm of this lever when the magnet 
is in the alternative position. On top of this vertical 
spindle in the outside chamber is mounted a lever aim 
which is connected by a rod to the tongue of the point. 
Thus when the solenoid is in one position and is energised 
by the current its plunger pushes against one arm of 
the inside lever, thereby giving a turning movement of 
about 15° to the vertical spindle, this in turn operates 
the outside lever arm, and thence the tongue of the point. 
This movement of this arm of the inside lever compresses 
the spiral spring on the rod connecting that arm of the 
inside lever to the back of the solenoid. When the current 
is cut off the solenoid the pressure between the nose of 
the plunger and the inside lever arm is in consequence 
relieved, the compression spring which has just been com- 
pressed then relieves itself, and in so doing turns the solenoid 
on its pivotal mounting from its then position into the 
second position, which is such that the nose of the plunger 
is brought in front of and in contact with the second, 
or opposite, arm of the inside lever. 

When the solenoid is next energised by the current 
of another car its plunger pushes against the second, or 
opposite, arm of the inside lever, thereby giving a turning 
movement in the opposite direction to the vertical spindle 
and outside lever, and consequently shifting the tongue 
of the point in the opposite direction. This movement 
of this arm of the inside lever compresses the spiral spring 
on the rod connecting that arm of the inside lever to the 
back of the solenoid. When the current is cut off this 
solenoid the pressure between the nose of the solenoid 
plunger and the inside lever arm is relieved, and the 
compression spring which has just been compressed then 
relieves itself, and in so doing turns the solenoid on its 
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pivotal mounting back to its former position. Thus each 
time the solenoid is energised the point is operated in the 
opposite direction to the previous operation, or the solenoid 
is always in such а position that when it is energiscd it 
will operate the point. Likewise the operation of the point 
by hand will turn the solenoid. The same remarks as to 
mechanical parts in which wear may take place applies 
in this case as it did in the other design. 

When the driver of a car approaches a point which it 
is necessary for him to move, he keeps his car controller 
on one of the operating positions while the trolley of his 
car is passing under the contact on the trolley wire. When 
the trolley of the car passes underneath it will draw its 
current from this insulated contact, thereby drawing the 
current the car is taking through the solenoid at the point, 
which, on becoming energised, will move the point to the 
desired position in the manner explained above. "When 
the trolley of the car has passed from under the contact 
the current is cut oif the solenoid. The solenoid will then 
turn on its pivotal mounting, as before described, so that 
when it is next energised it will operate the point in the 
other direction. 

If the next car following 1s going in the same direction, 
the point being set right for him, the motorman will keep 
his car controller in the off" position while the trolley 
is going under the contact, and thus draw no current 
through the solenoid and not operate the point. If, on 


the other hand, the car following wishes to take the other 


route, the point being against him, the motorman will 
keep his car controller on one of the operating positions 
while the trolley is going under the contact on the trolley 
wire, thus energising the solenoid, which is now in a posi- 
tion to operate the point in the reverse direction. Thus 
any motorman requiring to operate the point keeps his 
current on, and any motorman not requiring to 
operate it keeps his current off. The point is not 
set back after the passage of a car. The length of the 
insulated contact strip is only 18 in., so that it does 
not in any way inconvenience the motorman who 
requires to drift through without power. 

The contact above mentioned as being attached to the 
overhead trolley wire is in the conduit system mounted 
on one of the conductor rails in the conduit. The contact 
is specially designed to go on the conductor rail, and in 
no way impedes the passage of the car-ploughs. 

The overhead frog on the trolley wire can be operated 
in connection with the track point if desired, or can be 
operated mechanically by automatic mechanism. It will 
thus be seen that this point controller differs from other 
designs, inasmuch as when a car has operated and passed 
through a point the car does not throw the point back, 
so that this controller permits every car to operate a point 
in whatever direction the driver chooses. It also permits 
the running of an unlimited number of trailer-cars if 
desired, which is not permitted when the point is shut back 
after the passage of a car. After the magnet has moved 
the point 1t does not hold it over, but the point is then an 
ordinary point, and any failure of current does not in any 
way aitect the passage of the cars or cause the point to 
spring back. At night the position of the point tongue 
can be shown to the motormen by coloured lights on the 
nearest street-pole. 


A 2,750-VOLT DIRECT CURRENT SYSTEM.* 
By A. H. BARRINGER. 


The transmission of energy becomes a remarkably simple 
matter when direct current is employed, and given that the 
generators, rotary transformers and apparatus could be 
brought to a sufficiently high voltage without the cost of 
becoming prohibitive, and that they could be guaranteed 
as reasonably reliable and durable, then undoubtedly 
direct current would be an ideal agent. But the difficulties 
have proved so many, and the risks of installing such plants 
so formidable, that, except for a few isolated instances, 
direct current svstems of any size operating at over 1,000 
volts are practically unknown. Moreover, the results 
obtained from the few in operation can scarcely be called 
inviting enough to encourage such enterprise in this field. 


* Paper read before the Canadian Society of Civil Engineers. 
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Before going into details of the particular svstem under 
review, it may be as well to give a brief description of the 
district which it is operating. 

Twickenham is one of the south-western suburbs of 
London. It is chiefly residential, as are the other towns 
along that part of the Thames, and, except for a few saw- 
mills and the like, and the National Physical Laboratory, 
there are no power-users. This lack of day load is probably 
what influenced the designers to run D.C. in the first 
instance, for otherwise it is more than usually well- adapted 
to alternating current. It is so scattered that there has 
been constant trouble im keeping the low tension net- 
work balanccd and up to standard pressure. The area 
supplicd at present is about £5 square miles, but the com- 
pany have powers which will eventually treble that total. 

The low tension mains, ccmprising about 60 miles of 
complete three-wire, are all linked up into one network, 
fed at suitable points by rotaty transformers, and, of 
course, largely from the central. The generating station 
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is situated in about the centre of Twickenham, about two 
miles from one end of the district now operated, and be- 
tween six and seven miles frcin the other. The trans- 
mission is by direct current at 2,750 volts, with future 
intentions of making it three-wire at 5,500 volts. 

Generating Station Equipment. —The present H.T. equip- 
ment consists of two 200 kw. 2,750-volt generators and 
one 100 kw. 2,500: 500-volt rotary transformer, with 
booster attached for raising the low tension side for trans- 
forming up, so that whilst during the day one H.T. set 
is run, supplving the two principal sub-stations and the 
hcme rotary transformer, during heavy loads the hcme 
rotary transformer is taking current from the L.T. board 
and transforming up. This has saved installing another 
generating set. 

Generators. The generators are four-pole, direct-coupled. 
running at 475 r.p.m. They are shunt wound, with shunt 
scparately excited at 500 volts. These machines have now 
been running for about five years, and it is a curious fact 
that, although they have continually been in trouble from 
flash'ng over and other causcs, the armatures have never 
hed even a new former. For two years each machine was 
| nning without a break for 18 hours on each alteinate 

av. 

Suttchboard.—The switchboard (Fig. 1) consists of nine 
panels. They are of iron throughout, with mica washers 
end bushings. There are two generator panels, six feeder 
panels, and a voltmeter panel. The circuit breakers are 
D.P. air break, and are ranged along the top, with a slate 
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division between each set. Immediately behind are the 
change-over switches, and above these the busbars. The 
generator switches are fitted with maximum and minimum 
cut-outs, the m'nimum coil being fed from the 500-volt 
shunt circuits. The feeder cut-outs are simple overload. 
At the bottom of the generator panels are the field 
rheostats and field breakers. Five of the feeder panels 
are fitted with line regulating resistances, L.T. long- 
range operating switch, and paralleling voltmeters for 
running the autcmitic sub-stations. The method and 
connections are shown on Fig. 2, and wil] be referred to 
later. Each feeder is fitted with a surge arrester. con- 
sisting of a series of spark gaps in series with an oil tank 
resistance. These arresters were installed after one of the 
lines had been twice broken down on charging. Lastly, 
the voltmeter panel, which, as will be seen from the figure. 
has two electrostatic meters, and a plugging arrangement 
for paralleling and for plugging on to the three bars. 

Transformers.—The rotary transformers (Fig. 2) are 
two-pole machines of overtvpe design, with double wound 
almitures running in a single field, and have copper 
brushes. They run at 500 r.p.in., and have a fixed ratio 
of 5 to 1. The regulating is done by the resistance in the 
high-tenston circuit. They are started up as series motors, 
and for this purpose are fitted with a small series field, 
which works in conjunction with a short-circuiting switch. 
The actuating solenoids of this switch are connected in 
series with the shur.t-field circuit, which in its turn is con- 
nected straight across the L.T. end of the transformer. 
These switches are so adjusted that, when the L.T. pressure 
equals about 450 volts, the series field is cut out. The 
transformer bearings have small oil pumps working on a 
cam on the shaft ends, as well as the usual oil rings. These 
oil pumps have proved somewhat of an expensive luxury, 
as will be shown later. The figure is of the home trans- 
former, and shows the method of attaching booster 
necessary to make up-transforming possible. 

Sub-stations.—There are at present four sub-stations, 
and these form what is perhaps the most interesting part 
of the system. One of them, the Teddington, is a manual, 
equipped with two 100 kw. transformers, H.T. and L.T. 
switchboards, and a 1,000 ampere-hour battery. This 
is arranged after the same pattern as the generating 
station, but it is the automatic stations which will most 
likely prove the more interesting. Each of these is equipped 
with a transformer of 50 or 100 kw., a set of balancers 
worked by a time-switch, and a distance operated single- 
pole L.T. circuit-breaker. The only H.T. apparatus is 
the short-circuiter and a pair of switch fuses for isolating 
purposes. The Molesey station differs t that it has a 600 
ampere-hour battery and a sinall L.T. switchboard, but 
it is so arranged that it is worked automatically with the 
battery floating. A man cycles out every morning to put. 
the battery on charge, and again in the afternoon to take 
it off. The other stations are visited only about two or 
three times a week. 

The regulation of these stations is done from the central 
by means of the line resistance, and for starting up, etc., 
a five-core 008 armoured pilot cable is run back from each. 
(Fig. 2, sub-station arrangement). Coming to the method 
of connection, it will be seen from Fig. 2 that the actuating 
solenoid of the L.T. auto is connected from the opposite 
pole of the transformer and through to the firing 
switch " at the central. From the firing switch another 
line is run back to the transformer side of the auto. Being 
on this side is important, as, were it on the other side, 
the switch could be operated whether the machine was 
running or not. As it is, when the machine is shut down 
there is no potential across the firing switch. This same 
line also serves for the paralleling voltmeter, whilst for 
the other side of this meter another line 1s taken from the 
busbar side of the auto. Across these lines the electro- 
static pilot voltmeters are connected, the fourth line in 
the cable serving for their neutral and the fifth for the 
telephone. 

Some operating Troubles.— Taking the sub-stations first, 
the most frequent cause of trouble has been the H.T. 
brushes. These, as has been explained before, are copper, 
and when the commutator gets rough they have to be 
literally sogked with oil to prevent them wearing down 
between visits. Sometimes, too, they slip. Except for 


burning up the brush-bolders, this never does any actual 
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damage, and it is amusing to note that invariably the first 
intimation of such a state of affairs is received from a 
policeman, hastily despatched by the alarmed residents in 
the neighbourhood. So far as the actual damage is con- 
cerned, the oil pumps and the L.T. autos have been the 
worst offenders. The weakness in the oil pumps is a sight- 
glass fitted on the pipe leading into the bearing cap. These 
glasses occasionally crack, the oil is pumped out on to the 
floor, and central is probably notified by the breakers . 
coming out through the shaft seizing. Coming to the 
switches, it is necessary to first give a description of their 
action. The solenoid plunger operates the switch through 
a ratchet and pawl arrangement. When ‘thrown in the 
switch is held by contact friction, the exciting current is 
broken, and the plunger falls back to its original position. 
Next time the soleno'd is excited the switch is pulled out, 
and so on alternately. The trouble is the pawl springs. 
These are only light spirals, and often break. When this 
happens the switch is only partly thrown in—to be exact, 
just into the carbon ends. Naturally, in a short time the 
switch resembles an arc light, and, unless the operator 
notices the jumpy, or fa ling load, he is not aware of any- 
thing untoward until the policeman arrives or the switch 
burns out. 
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Then there are the short-circuiting switches. These are 
designed to fall out by gravity when the machine is shut 
down, but occasionally they will stick up, and then the 
machine cannot be started until someone is sent down to 
pull it out. Another peculiarity of these switches is some- 
times in evidence on starting up. If the pressure is higher 
than usual, or the starting resistance is cut out too quickly, 
the inductive effect set up by the series бе! is so considerable 
that a surge is started in the shunt, and the short-circuiting 
switch is thrown violently in and out for 20, or perhaps 
30, times before the machine begins to revolve. 

There are six transformers installed, and whilst being 
subjected to all manner of strain through short circuits, 
etc., they have never been known to flash over. This may 
be due to the copper brushes. The chief trouble found 
with them is in the armatures and series coils. The latter, 
unless kept scrupulously free from copper dust, are liable 
to break down to earth. So far the system is not grounded 
on one side, and on one occasion the series field of an 
outlying transformer kzoke down to earth when the other 
side of the system was grounded in one of the generator 
ammeters. The writer's head was about three feet from 
the ammeter when it went, and tbe resultant display has 
founded a lasting impression. 
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There is one transformer in particular which seems to 
have an unfortunate penchant for discharging across the 
field air gap. The armature has been twice burnt out, 
probablv through this, and the last time 1t was re-wound 
it discharged so badly that it could not be run. There 
was a continuous stream of sparks right along the armature 
tunnel. It was found that the only measure to stop it 
was a coat of insulating paint on the pole-pieces. A stand- 
mg menace which has been active on one occasion is the 
danger of losing the shunt-field. This has been provided 
for in so much that it is made fool-proof bv dispensing 
with lifting attachment on the L.T. brushes. What is 
likely to happen if the field is faulty was seen on the home 
transformer on the first starting up of the plant. Somehow 
a faulty connection in the shunt-field circuit was over- 
looked, and when the current was switched on the machine 
built up in speed until the binders burst. An idea of the 
speed atatined may be gathered from the fact that when 
the current was switched off the armature took well over 
five minutes to come to rest. Pieces of the debris were 
found on top of the crane. 

A serious drawback to these transformers presents itself 
in time of mains trouble. The L.T. network pressure 18 
480 volts, and, in time of a bad short-circuit, this may fall 
as low as three, or even two hundred, volts. The transfor- 
mers will not come down as low as this, and to switch them 
in at, sani 00 volts is simply to throw the breakers out. 
The only way 1s to catch them specding up, but then the 
series field is not cut out. Once, in very desperate straits 
through a dead short on a `5 feeder, a transformer was 
switched in in this manner as a last resource, in the hope 
that the short-circuiting switch would act on load. But 
the hope was misplaced. In five minutes the machine 
was on fire, and the fire brigade was down squirting 
chemical extinguishers over it. 

Coming now to the generators, as has been previously 
stated, the chief trouble is in commutation. This remark 
must not be misunderstood, for, when everything else 
is right, the commutation leaves nothing to be desired. 
But it is when there is outside trouble that the generators 
behave badly. A transformer burning out, or a short 
circuit on the mains, and sometimes even a big jump in 
the load, will cause them to flash over. Beyond 
burning off a belt or pitting the commutator, no harm 18 
done to the machines. But it is awkward 1n other ways, 
for if two machines were running in parallel, and one 
went, undoubtedly the other would go too. As was reinarked 
earlier, it is the intention in the future to run it as a three- 
wire system, with two machines in series, and if ever that 
is tried the results will be very interesting. 

The switchboard has not so far given any trouble, except 
for voltmeter panel blowing out. At first there was a 
little difficulty in breaking the shunt-field current. The 
switches are single pole, and threw a high resistance across 
the shunt when breaking. They are enclosed in an iron 
frame, and the arc on breaking would sometimes ground 
the L.T. system. Finally, after an operators arm had 
been burnt, they were enclosed in asbestos boxes. 

Summing up, the most inefficient part of the system is 
in the method of regulation. When, as is nearly always 
the case, one station is taking a comparatively heavy load, 
then the H. T. pressure must be run 100 or 200 volts higher 
than would suflice for the other stations. Consequently, 
this energy has to be absorbed in the regulating rheostats, 
and entails a verv serious loss. Apart from this, the trans- 
former efficiencies are very high. 

Finally, a word on the mains. These are, of course, in 
all cases underground, and, except for the troubles before 
referred to, due to the surging, there was onlv one fault 
developed on the H.T. system in five vears. The cubles 
are 5 two-conductor concentric, paper insulated, with lead 
sheath and outer steel wire armouring. The method of 
laving 1s to draw them into earthenware conduits. They 
cannot he spoken too highly of. 

Perhaps, though it 1s foreign to the paper, a few conclud- 
ing remarks on the L.T. system of mains will be allowed. 
The experience with these has been so remarkable that 
it is felt to be justified, and, as underground mains seem 
destined to come on the tapis here sooner or later, it may 
prove of interest. 

The L.T. mains are of what is known as the solid system. 
The cables are coated with vulcanized bitumen, the only 
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other protection being a covering of thick braid. They 
are laid in wooden troughs. supported on wooden bridges 
the troughs then filled solid with bitumen, and a laver of 
tiles put on top. 

These mains have been an endless source of trouble. 
The troughing rots, the bitumen cracks, and the water 
gets through to the cables. Sometimes a "short" will 
burn away as much as 50 ft. of cable. But the most re- 
markable thing 1s that the mains have been opened up and 
not a vestige of copper found for as much as 18 ft., vet 
at the same time a motor has been working bevond the 
break. 

There have been as many as three breakdowns in a day, 
and for a vear the average mains faults have not been less 
than four a week. 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY. 


By L. J. LEPINE and A. R. STELLING. 
DISCUSSION 


FINANCING CONTRACTS. 
Mr. J. S. Peck (British Westinghouse).— The financial 


relations between the banks and electrical manufacturers 
in Germany is of enormous value to the works. In England 
many important contracts are lost to foreigners simply 
because English firms had not sufficient financial backing. 
There was formerly a somewhat similar arrangement to the 
German in America. The old Edison Co. financed many 
supply stations, and these had turned out very prosperous. 
He had recently been through some of the shops mentioned, 
end found that at the A. E. G. three shifts a day of 8 hours 
each were being worked. This continuous working was of 
great benefit to in reducing standing charges. He did not 
think the German workman so careful as his English 
brother. One of the German managing directors of the 
works he had visited was much impressed by the British 
workmanship he had seen, and thought our finish was too 
good, and that we could not make it pay at the price. 
Before the electrical industry in this country could be 
prosperous, combination between the firms was necessary. 
and he would like to see this. 


FINANCING AND PIECE WORK. 


Mr. T. L. Miller.—Their. foreign. arrangements and 
financial methods were the great causes of Germany's 
success. British design was quite as good. While we 
employ only commercial managers at banks, foreign firms 
have also technical staffs on the spot, who are able to 
advise the customer. Continental firms can afford to take 
greater financial risks in giving quotations and installing 
work, 

The Kollonen ” system of piece work is not new here. 
Shipbuilding trade has used it. In one firm, à man con- 
tracts with the firm to build a ship through for a stated 
price, employing the necessary men and doing the work 
to time. Verv rarely is there any trouble through the 
price being too low. Its advantages are that the firm 
know exactly what it will cost, and the men work to make 
a profit for themselves. The shops and drawing office 
ought to be in very close connection, and he thought the 
draughtsman should not only be in touch with the shop, 
but also with the costs and estimating. Only by this 
means could the results of previous experience be satis- 
factorily employed. At Bellis & Morcoms’ works they have 
an ideal svstem in operation. There are four committees, 
which consider every design got out: (I) the Designs Com- 
mittee, (2) the Works Committee, (3) the Costs Committee, 
and (4) the Sales Committee. A design proceeds from one 
to the other, and when the whole have reported on it, final 
arrangements to give the most satisfaction to all concerned 
are made. Some members serve on all the four committees, 
but the majority of the men on each are drawn from the 
departments suggested by the titles. This has been found 
very successful. 

COMPETITION, RATE OF OUTPUT, AND REGULATIONS. 

Mr. K. M. Faye-Hansen.—He had had practical working 
experience in both England and Germany, and as a foreigner 
in both. He agreed with much and disagreed with much 
in the paper. While there were practically only four large 
firms as stated, there were many smaller ones with £100,000 
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to £1,000,000 capital. It was the competition of these 
smaller firms which saved the large combines from Trust 
stagnation. There was not so much sub-division of work 
as method in doing it. In his opinion, the British workman 
does not work up to his full capacity, and so costs are 
increased here. He instanced saving where some great 
rush order had to be got out quickly and overtime was 
worked. The labour costs for such work came out less 
than standard, even allowing for increased rate of overtime 
pay. German skilled labour rates were higher than given 
in the paper, and were about the same as ours. The 
German firms were as willing to depart from their standard 
desigus, if pressed, as we are, but the requirements were 
much more uniform, and so special work was not so com- 
mon. He thought there was, as a rule, quite 5°, increase 
in cost in meeting consultants’ little fads. Our Board of 
Trade regulations were also verv severe, much more so 
than anything in Germany, and kept our development back. 


DISCIPLINE AND OUTPUT. 


Mr. H. W. Wilson.--Seven or eight vears ago he made a 

tour of the German works, and was impressed bv the 
exceedingly good discipline, and by the small amount. of 
work done per man. At that time, fitters got 35 marks, 
which corresponded then to our rate. Female labour was 
dearer than here. The German firms then reckoned to 
employ the technical man to every 10 workmen. The 
technical men's pay was verv bad, but the costs must be 
greater than here, even so. Thev have larger outputs from 
their works, and so smaller standing charges. 
THREE CAUSES OF SUCCESS. 

Dr. Н. F. Bowma.— He had visited the German works 
and must confess that, although he saw many interesting 
things, he came back with a poorer opinion of German 
machinery than he had going. He thought the three great 
causes of Germany's success were : (1) Their sales depart- 
ments were better than here, (2) the greater banking facili- 
ties, (3) the longer hours worked. As a practical banker, 
he could tell them that, although the German banks were 
very useful to trade, their security was not great, and 
Germanv's credit to-day was not much better than the city 
of Manchester’s, let alone England’s. Their workshops were 
hetter organised, and he noticed the effect of the military 
training in the discipline of the men and in the way they 
worked together on one piece of work. There was, how- 
ever, much slipshod work, and on complaining of some 
very poor work, was told it“ was only for export." The 
best work stavs in the country. Their machine tools were 
not so up-to-date as ours, but they got more work done. 


GOOD CARBONS. 


He went on to say that English firms were slow to take 
advantage of new knowledge. The Morgan Crucible Co. 
in London have published a set of curves relating to their 
carbon brushes. This is the only reliable information avail- 
able on this subject, and the German firms take over 
1,000,000 brushes every vear from them, while English 
firms have hardly considered the matter. The contract 
system was unfair to the emplovés, and lead to sweating. 
He saw some automatic machines in Germany, and was 
told the attendant got 42s. per week, but looked after six 
machines. He knew a place in England where machines 
of exactly the same tvpe, emploved on the same work, 
were tended by a 28s. man, who, however, was only allowed 
to take two machines. The Germans paid 7s. a week per 
machine, and the English 14s, and only got about the 
same amount of work. 


DIRECT CURRENT AND INDUCTION MOTOR DESIGNS. 


Мт. W. Cramp.—In the direct current design data the 


Total active iron 
formula 
Total active copper 


given, but to a set in which the curves crossed twice. It 
would have been better if the curves had been taken from 
the net effective material weights. Regarding induction 
motor design, it had recently been recognised that the 
self-induction of the end wedges was verv much greater 
than had been supposed, and since had lead to long rotors 
of small diameter, which were found to give much better 
power factors than the short rotors could give. 


IGNORANCE MEANS LACK OF CAPITAL. 
Mr. D. Adamson.—He thought the difficulty of getting 


would not lead to the curves 
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сара] for the electrical industry was largely because the 
pubhe did not understand electrical matters, and regarded 
them with a certain amount of suspicion, The Institution 
might be well advised in laving such interesting facts before 
the public as would inspire their confidence“ in electrical 
work. In other industries capital could easily be got. It 
was always easy to get money to put up new cotton mills, 
because every one understood something about the cotton 
trade, and saw the possibilities in it. In the same way, 
when people understood the prospects in the electrical 
business, there would be no difficulty in getting the neces- 
вату financial backing to push forward important develop- 
ments. 
TECHNICAL SALESMEN. 

Vr. T. IT. M. Swinburne. — The technical staifs at branch 
sales offices were Important. When German firms opened a 
branch here, thev at first employed British engineers, but 
when thev were established, thev brought in Germans 
instead. 

COMBINATION AND FINANCING. 

Mr. A. R. Stelling (in reply).—Their object had been to 
raise a discussion, and they had done this. British firms 
must combine to get work. While the English electrical 
firms had no money to open large showrooms abroad and 
emplov a staff of engineers on the spot, much might be 
done by combining in the possession of a common Show- 
room and staff. with other interests. In some firms two 
men sign all letters, one a technical man, and the other a 
commercial man, so that both sides are satisfied as to 
arrangements. In reply to Mr. Watson, each of the small 
communes has a large measure of self-government, and has 
power to borrow money on communal bonds (subject to 
getting the Government’s permission). The banks and the 
firms advance money on these bonds, and it is, therefore, 
in the interests of the bank and the firm to see that the 
supply svstem is efficiently worked. The arrangement 
ensures to the public the combined advantages of a 
municipal and a private company’s supply. 


MELVILLE-MACALPINE REDUCTION GEAR. 


Mention is made in our American Notes of a new inven- 
tion due to Rear-Admiral Melville and Mr. Macalpine, and 
we give below some further particulars, as well as com- 
ments, from The Electrical Review and Western Electrician 
of Chicago :— 

In spite of the present development of the marine steam 
turbine, it 1s nevertheless true that the greatest possible 
advantage is not made of this prime mover 1n present day 
marine practice. The reason of this hes in the fact that 
the steam turbine operates at 1ts best efficiency only when 
running at a high speed, whereas the propeller that it has 
to drive must be operated at a much lower speed in order 
to obtain the best results. The consequence is that neither 
of these component units can be worked at its maximum 
efficiencv, for a compromise speed, too low for the one and 
too high for the other, must be emploved, masmuch as 
hitherto it has been impossible to emplov a speed-reduction 
gear which is capable of withstanding the enormous stresses 
to which it must be subjected in the transmission of a 
great horse-power and at the same time have of itself an 
efficiency which would not more than offset its other 
advantages. 

A solution of this problem has now been offered through 
the instrumentality of George Westinghouse, the head of 
the great mechanical and electrical companies that bear 
his name. 

At Mr. Westinghouse's suggestion, and with the immense 
resources of the Westinghouse works at their disposal, 
Rear-Admiral George W. Melville, ex- Engineer in Chief of 
the United States Navy, and John H. Macalpine, a well- 
known consulting engineer, have invented and constructed 

а speed- reduction gear by which it is possible to couple 
pig the turbine and propeller shafts so that each may 
revolve at its eritical speed of maximum efficiency. This 
gear has been tested bv a specially designed 6,000. h.p. 
hydraulic absorption dvnamometer at the Westinghouse 
works for a period of 40 hours of continuous running, and 
the remarkable efficiency of over 98:5 % was attained, this 
while the driving turbine was runumg at 1,500 revolutions 
a minute with a reduction to 300 revolutions at the dynamo- 
meter end (representing the ship’s propeller). 


When this performance is compared with a statement 
made by President Denny in his inaugural address to the 
Institution of Marine Engineers in Great Britain on Octo- 
ber 5, 1908, it will be apparent that a revolution in the 
design of steamship machinery is imminent. Mr. Denny 
said in this address: “ It has frequently been suggested 
that if some inspired engineer would evolve a svstem of 
gearing that would be lasting and reliable, not too noisy, 
and would not absorb in friction more than, say, 10% of 
the power turbine engines would be capable of application 
to anv speed of vessel, and to any size of propeller; you 
would then have a high-speed turbine and a low-sp^ed 
propeller, which is the ideal condition for marine propulsion." 

The Melville and Macalpine reduction gear absorbs but 
one-seventh of the power proposed by Mr. Denny as a loss 
reconcilable with efficient working conditions. à 

The accompanying illustration of the reduction gear 
connected to a Westinghouse turbine gives a good idea of 
the device, part of the frame and casing being broken away 
in the view to expose the interior. 

The teeth of the gears are helical to permit of noiseless 
running, and end thrust is eliminated by reversing the 
piteh of the gear wheels of the opposite halves of the 
mechanism. In order to reduce-pressure on the teeth to 


the minimum required by good engineering practice, and 
at the sume time keep down the size of the teeth to insure 
the best possible running conditions, the width of the 
gears had to be made verv large, as can be seen from the 
illustration. Wear on the teeth is equalized by introducing 
an additional cog, technically called a “ hunting cog," in 
each of the larger gears; that 1s, one more cog than 1s 
necessary for an obsolutelv integral speed reduction 1s 
used, which, while hardly affecting the velocitv rates to 
an appreciable degree, insures that each cog of one wheel 
will come in contact at definitely recurring intervals with 
each and every cog of the gearing wheel. 

The smaller gear or pinion 1s mounted in what the 
inventors call a “ floating frame." and this is the real 
feature of the invention, that makes possible the remark- 
able efficiency and durabilitv attained in the test. 

This floating frame is a heavy steel casting supported 
only at a single point midway between the bearings. The 
support is flexible so that the frame is free to oscillate in 
a vertical plane passing through the axis of the pinion, 
but is held securely against motion in any other direction. 
Furthermore, the pinion is free to move endwise in its 
bearings. Any tendency of the teeth to bear harder at 
one end of the gear than the other would tend to unbalance 
the respective end thrusts due to the right and left hand 
spirals of the teeth; but as the pinion cannot present any 
resistance to unbalanced end thrust, 1t constantly adjusts 
itself in the direction of its axis to the position corre- 
sponding to equilibrium between the opposing forces. 
This means that the tooth contact pressures are always 
automatically equalized. 

Mr. Westinghouse states in a letter over his own signature, 
that the machinery described and illustrated herewith, 
" while costing less and weighing only about one-half as 
much as the turbine machinery successfully used on British 
vessels, will eject not only a great economy in fuel, but 
will also permit of much higher speeds im cases of emer- 
gencies. Were the United States Government," he says, 
to apply this type of marine turbine to the large 26,000- 
ton battleships for which contracts have only just been 
let, we could have the fastest battleships yet projected by 
any nation.” 
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A NOVEL 2,000 kw. GENERATOR. 


The Packard Motor Car Co., of Detroit, have recently 
laid down a 2,000 kw. generator, which possesses certain 
special features. The Electrica! World, in describing the 
plant, says that the chief item is this 2,000 kw. direct- 
current Hawthorne generator, which is direct driven by a 
Cooper horizontal cross-compound engine. The unusual 
feature about this generator was the fact that the question 
of shipment was the chief factor of its design. The whole 
generator was shipped practically in pieces and assembled 
at the plant. The frame was 22 ft. 1 in. in diameter, 
weighing 24 tons, so that one-half of the frame when leaded 
on the car for shipment stood a little over the railroad 
limits for clearing. In order to ship the frame, therefore, 
special arrangements had to be made with the railroads 
between the shipping point at the Hawthorne works of the 
Western Electric Co. and the works of the Motor Car Co. 
at Detroit. 

Another special feature was the dividing of the armature 
centre or spider, and the bolting and keying of it on the 
engine shaft in a manner similar to the usual method of 
flywheel installation. The armature core laminations, after 
punching and japanning at the factory, were packed in 
boxes, and stacked to form the core after the spider was 
mounted on the shaft at the plant. 

The commutator presented the most difficult problem. 
While the commutator proper is but 10 ft. 4 in. in diameter, 
the diameter over the tangs is practically the same as that 
of the armature, namely, 15 ft. 6 in. It was necessary, 
therefore, to split it. To divide and send thus divided this 
annular ring, built up of 816 copper and an equal number 
of mica segments, was a very undesirable proposition, but 
it was done successfully. An accompanying illustration 
shows the generator just after the commutator was placed 
on the shaft. The ring around it was used to tighten it as 
much as possible. As soon as the windings were all in 
place the motor was run with a weak field, separately 
excited, and short-circuited. By this process the com- 
mutator was thoroughly baked. While still hot, all the 
cap screws were brought up as tightly as possible. The 
commutator was then turned down and trued for operation. 

For several weeks previous the Packard officials had 
planned a banquet on October 8 in the engine-room to 
celebrate the completion of the installation. As a result, 
the Western Electric Co.’s installers were so rushed to 
complete the work, that no preliminary testing, except for 
a few minutes to determine the polarity and make tests 
for brush position, could be made. The work of connecting 
up was completed but six hours before the banquet was 
served, yet when President Joy threw full load on the 
generator his guests saw it carry a load without a spark 
and without further adjustment. 


YORKSHIRE ELECTRIC POWER CO. 


NEW FINANCIAL ARRANGEMENTS. 
A Bill to confer further powers upon the Yorkshire 


Electric Power Co. has been deposited for intrcduction 


into Parliament next Session. The Bill proposes to em- 
power the company to issue Preference shares to the 
extent of one-half of the capital, provided that the nominal 
amount cf Preference shares shall not at any time exceed 
the nominal amount cf ordinary capital at the time issued 
and fully paid. The Bill elso provides for the issue of a 
separate class of shares and the allocation to any such 
class cf “so much of the profits of the company as may 
be derived from any specificd portion, or porticns, of the 
undertaking." Power is also sought to raise “ the remaining 
capital as additional capital,” and to pay a commission of 
74°, for underwriting or procuring subscriptions for any 
shares in the company.” The Bill also makes provision to 
enable the company to subscribe for shares in other com- 
panies to whom they may be giving electrical energy in 
bulk, provided that the sum so invested shall not exceed 
£100,000. 


MunicteaL AND County CLus.—The Right Hon. the 
Lord Mayor of London, Sir John Knill, Bart., will be the 
guest of the evening at a house dinner to be held at the 
Municipal and County Club on January 17 next. 


THE ELECTRICAL 


THE 


ELECTRICAL ENGINEER. 


Published every Friday. 


Price Threepence ; Post Free, Threepence-Halfpenny. 


Editorial, Advertising, and Publishing Offices: 
149, FLEET STREET, LONDON, E.C. 


Telephone: No. 9157 Central. 


A. B.C. Code, 4th Edition, used. 


IMPORTANT NOTICE TO ADVERTISERS. 

Dieplayed Advertisemente intended for ineertion in the 
current week'e issue, and alteratione for standing 
advertisements, must reach the offices by 9 a.m. on 
Monday if proofe are required. 

Contracts, Patente and Small Advertisemente by 9 a.m. 
on Wedneeday. 


Terme fer diepiayed advertisements may be had on 
applicatien. 

Second-hand Plant and Machinery Advertisements, 24 
worde is: per insertion, three insertione for 2e. 6d., 
each additional line of eight werde 4d. 


Situations Vacant, 24 words 18., three insertione 2e. ва. 


CoPvRiaHr. All rights of reproduction are reserved by 
‘the Proprietors. 

Municipal Central-Station Engineers and Tramway Managers 
are invited to send advance notes of new work being under- 
taken by them, and of successful results obtained from the 
undertakings under their charge. 


Secretaries and Managers of Companies are asked to furnish 
Notices of Meetings, Issues of New Shares, Installations, 
Contracts, and any information connected with Electrical 
Engineering which may be interesting to our readers. 


Inventors are informed that any account of their tnventions 
submitted to us will receive our best consideration. 


Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 


TO SUBSCRIBERS. 


Тнк ELECTRICAL ENGINEER can be had by order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or й can, if preferred, be supplied 
direct from the Office on the following terms : 


8 months. 6 months. 12 months. 
United Kingdom За. 3d. ба. Gd. 13е. Od. 
Other Places 5s. 6d. 10s. 6d. 21s. Od. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
% Тне ELECTRICAL ENGINEER,” LIMITED, 149, Fleet 
Street, London, and be crossed. 


Bound volumes of THE ELECTRICAL ENGINEER, containing 
half-year’s co) ies, bound in Dark-Blue Cloth, Gold 
Lettered, price 8s. 6d. 


ENGINEER, DECEMBER 31, 


1909. 913 


CONTENTS. 


PAGE 

Notes 903 

Electricity in America .. 904 
Point Controllers for Elec- 

tric Tramways . 905 


A 2,150 Direct Current 
System ys 908 
Methods and Practice in 
the German Electrical 
Industry .. .. .. 910 
Melville- Macalpine Re- 
duction Gear .. . 911 
A Novel 2,000 kw. Gene- 
rator ..  .. 
Yorkshire Electric Poser 
Co. ‘ 
The Needs of Small Towns 913 
Correspondence .. 914 
Apprenticeship for Tele. 
phone Engineers . 915 
Tesla on s Radio- Telegra 


912 


916 
Sen Bubtertentan 
Goods Railway . 916 


PAGE 
Adjustable Screen Photo- 
meter Head .. .. 917 
Holophane Globes and 
Reflectors is . 918 
Estimate for Arc ap 
Installations . 918 
New Year Souvenirs 


. 918 
Technical Problems, with - 
Solutions pa Practical 

Men .. ; . 919 


Tyneside Notes . 921 
Midland Notes „ „ 921 
Lancashire Notes .. .. 922 
American Notes . 923 
Electrical Installation in 
Italy . oe . 925 
Lighting & ‘General Notes 926 
Traction Notes 926 
Companies’ Meetings and 
Reports .. . .. 926 
Companies Registered . 927 
Patente uc. Tas . 927 


THE NEEDS OF SMALL TOWNS. 

It is good augury when we find such a paper as 
that of Mr. W. A. Ker on continuous current boosters 
and balancers, read before the Glasgow Section of 
the Institution of Electrical Engineers, followed by 
a large and interested audience. For Mr. Ker's 
lecture was concerned with the needs of small towns, 
and that shows how steadily the adoption of elec- 
tricity 1s spreading. The more closely we study 
the economic side of such small installations, the 
better it will be for the industry and the public. 
Mr. ker set himself to consider first of all small 
towns with a two-wire system. He pointed out 
that in a large majority of such cases the generating 
station was placed close to a railway siding, or on 
the banks of a canal, in some situation where land 
was cheap and facilities existed for getting coal 
without much handling. That usually meant that 
the station was at a distance from the consumers, 
which rendered the provision of a feeder or feeders 
necessary. Now, under these circumstances, if the 
growth: that all pioneers looked for came about, 
measures had to be taken to equalise pressure all 
along the system. The usual method was to lead 
a two-wire feeder to the mid-point of the network 
and supply the network from that point, in which 
case the original two-wire line could be used as 
second feeder or be disconnected. If disconnection 
is adopted, it is possible to regulate the voltage 
at the feeder point by shunt regulation of the 
dynamo. But, as Mr. Ker pointed out, when such 
regulation becomes necessary it is usually the case 
that a second and perhaps a third dynamo has 
had to be laid down. If this is so, then it is better 
practice to put in a booster to compensate for the 
drop in the feeder and to keep the busbar voltage 
constant. Such a booster might consist of a single 
shunt or a series-wound generator, and could be 
driven by an electric motor or engine as local con- 
ditions dictated. Excellent as are the single-shunt 
machines, Mr. Ker argued that they were unsuit- 
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able for small town service, as it was difficult to 
secure satisfactory and economical hand-regulation, 
especially as in these cases there was nearly always 
unsteadiness of load ; so the series-wound booster, 
requiring no hand regulation, was to be preferred. 
It is a cheap form of booster and acts capitally, 
except when there is more than one feeder, when 
special precautions have to be taken. One method 
is to use double two-wire series boosters, a small 
one on the positive and another small one on the 
negative side. But it is essential that they should 
work equally, because if one slightly over-compen- 
sated for the drop in the feeder, it would gradually 
absorb the greater part or the whole of the load. 
In a three-wire system, having regard to the fact 
that it is impossible to adjust the consumers' 
demands on each side to produce an exact balance, 
a balancer becomes necessary, which not only 
provides a path for the current in the neutral wire, 
but is actually a means of balancing when a sudden 
demand is made either on the positive or negative 
side. It is, therefore, an aid to smooth working 
and to economy, especially if the excitation arrange- 
ment is obtained by cross-connecting the fields. 
Moreover, by placing the balancer at the network 
there results a saving of the copper in the neutral 
from the station to that point, and a saving as 
regards the drop in the long neutral, which would 


be inevitable where there was an out-of-balance 


current. Mr. Ker, however, seems to think that 
these gains scarcely compensate for the drawbacks 
of having working machinery away from the station, 
and so he inclines towards the policy of placing the 
balancer at the generating station itself with double- 
serles boosters, or better stil, with treble three- 
wire boosters. In towns where there is a fairly 
equal density of population and demand, Mr. Ker 
favours a system of using one booster for two or 
more feeders. In such a case, at times of light load 
the group of feeders is supplied direct from the 
station busbars, the balancer dealing with the drop 
in the neutral. It is only when the load has reached 
a given amount that the booster, consisting of two 
generators, one positive and one negative, is 
switched on to the circuit, but it is 
necessary to take measures to prevent the flicker 
which would result in the lamps, and therefore a 
potentiometer has to be utilised. This does not 
give true automatic action, but it has the advan- 
tage of making the use of small boosters possible, 
and of keeping the generator at or near full load 
all the time. It will be seen from this necessarily 
rapid survey of a paper packed full of information, 
that Mr. Ker advocates close study of local con- 
ditions and the intelligent use of appliances of 
precision, for he holds that a wise expenditure of 
capital conduces not only to efficiency but economy 
of running charges. 220 


TRADE NOTES. 


The Calcutta Electric Supply Corporation, Ltd., delivered 
581,567 units to consumers during the four weeks ended Novem- 
ber 26, 1909, compared with 358,911 units in the corresponding 
four weeks of 1908. 

Messrs. Feld Bros. & Co., Ltd., announce that Messrs. Watson 
& Wyte, of 19, Waterloo-street, Glasgow, have taken over the 
agency for their new ''Portable Electric Circular Saws" for 
Glasgow and district. 


CORRESPONDENCE. 


TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
“ THE Eprror, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse, 
opinions advanced by correspondents. 


METHODS AND PRACTICE IN THE GERMAN ELECTRICAL 
INDUSTRY. 

SIR, —I received last week an invitation to be present 
at the Institution meeting, where the paper of Messrs. 
Lepine and Stelling was discussed. I declined that invita- 
tion on the ground that I did not think I could possibly 
discuss such a paper without contravening the rules of 
the Institution, which, I believe, preclude political opinions. 
A perusal of the reports available shows me that I need 
have had no such fear, and as I do not find my point of 
view exactly expressed in the discussion as reported, I 
should esteem it a favour if you would grant me the space 
necessary for such expression in your paper. 

Messrs. Lepine and Stelling’s paper sets up a comparison 
between Germany and this country, apparently to tbe 
disadvantage of this countiy, and offers as а reason 
the lack of enterprise of the English financiers and com- 
mercial leaders, saying: If they were as enterprising and 
as successful as their German rivals, English manufacturers, 
supported as they are by the superiority of their products, 
would not. have to fear German competition in the open 
market." That, in my opinion, 18 entirely untrue. The 
question is: Why are they not?” If it is admitted 
that our work technically is better than the German, how 
is it that the English financiers and commercial leaders 
fall so far behind their technical advisers ? That Germany 
is ahead of us no one who is content to judge by results 
can deny. A country supporting four or five electrical 
companies, to say nothing of the numerous smaller ones, 
aggregating in capital some £20,000,000 sterling and paving 
from 8 to 18°% on such capital, is far ahead of us. That 
we are unable to even mildly imitate this is due to our 
fiscal policy, which began to act to our detriment at the 
very moment it was introduced. 

As Mr. Rich very truly remarked in the discussion, A 
financial artillery duel precedes all technical arrange- 
ments.” If the electrical industry is to advance in this 
country, the very first essential is that profit should be 
made in order that more money may be found. 

The reason why money is so readily forthcoming for 
industrials in the leading protected countries is that they 
start off with a certain market. Another reason—the 
essential difference between England and Germany—is 
that the vast wealth of England has been made. It is, 
consequently, in the hands of the most conservative class ; 
the people who are looking for safe investments and not 
industrial speculations. Wealth under these conditions can 
go on increasing, and possibly does increase, as claimed 
by our Free Trade friends. In the younger countries, 
however, the wealth is in the process of making, is conse- 
quently being handled by those who are making it, which 
means the younger generation, which means industrial 
speculation. The term “industrial speculation " contains 
within it all the experimental work. and commercial pioneer 
work which is so necessary to keep the engineering science 
and the engineering trade of the country in the forefront. 

To come back to my point, if England—a country 
importing 250 millions annually more than its exports— 
were making money instead of living to a very large extent 
upon its income, income which is spent abroad, while our 
unemployed, to our lasting shame, are increasing every 
day, we should be doing all that the Germans are doing, 
all that the Americans are doing, and, in my humble but 
convinced opinion, a little more. All that we want is a 
fair chance, and I am satisfied that we shall maintain the 
position which we have not yet lost, although it is being 
rapidly undermined. 

Yours faithfully, 
| А. В. ANDERSON. 
Ferranti, Ltd., Electrical and 
General Engineers, Hollinwood, 
Lancashire, December 24, 1909. 
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LIGHTNING CONDUCTORS. 
Srr,—I have read with great interest a letter in your 


issue of October 8, from the pen of Mr. Alfred Hands, on 


the subject of Lightning Conductors and sharp bends. As 
a contribution to the discussion, I would refer to the 
following case: In the year 1890 a violent thunderstorm 
burst over Brisbane, a discharge of lightning of great 
violence taking place over the Wesleyan Church, where 
it struck the finial and passed harmlessly down the lightning 
conductor until it reached the place where the copper 
tape was bound around the parapet. Here it pierced the 
work as though making a short cut through from one part 
of the lightning conductor to another. I can vouch with 
accuracy on this statement, as I took care to go and in- 
vestigate the matter myself. 
Yours, etc., 
Epwarp C. BARTON, 
Consulting Engineer. 
New Zealand Insurance Building, 
Queen-street, Brisbane, 
November 16, 1909. 


ELECTRICAL PROPULSION OF INTERNAL COMBUSTION 
ENGINED SHIPS. . 

Sir,—The letter that appeared in your issue of the 24th 
inst., bristles with points of great interest to all those 
engaged on the problem of cheap power production for 
main marjne propulsion, by means of internal combustion 
engines, and Mr. Stewart’s remarks as to being in a position 
to construct gas producing plant from bituminous 
coal, will be received with great interest. 

Many attempts have been made to bring this matter 
to a successful issue and many claims have been made to 
have achieved this object, and 1f Mr. Stewart has really 
brought out a plant that will use this cheaper coal, in 
the event of the general adoption of electrical driving of 
propellers, and by which means the successful application 
of the internal combustion engine can only be made in 
such large power that is required for cargo boats, etc., 
then there should be a very large demand for this type 
of producer. 

The usual excuse, and the only one with any sort of argu- 
ment, . e., that if suction gas engines were used for general 
power production on ships, that difficulties would appear 
in getting the right kind of coal at foreign ports would 
disappear, and this news will certainly assist in the ulti- 
mately successful application of Electrical Power for 
driving ships, where internal combustion engines are pro- 
posed as the prime-inovers, provided that the space occupied 
by such plant is not excessive, and all other things being 
equal, this bituminous coal gas producing plant should 
be welcome. 

Yours faithfully, 
WILLIAM P. DuRTNALL, 
M. I. Mar. E., M. I. Auto. E. 
Electra, Marine- parade, 
Herne Bay, Kent. 
December 28th, 1909. 


APPRENTICESHIP COURSE FOR TELEPHONE 
ENGINEERS. 
By VOLNEY D. COUSINS. 


In view of the recent discussions on the question of 
apprenticeship, the following abstract of a paper presented 
at the 1909 Convention of the International Independent 
Telephone Association is typical :— 

Mr. ousins said that the graduate of a technical school, 
on entering the operating field, finds many diverse con- 
ditions. Undecided as to his proper sphere, not knowing 
wherein he will best fit, he becomes discouraged. Some 
men rise above the barriers and succeed in making places 
for themselves. However, we cannot help but believe that 
some of the failures were capable of becoming at least 
fairly capable engineers. Many of the graduates of engin- 
eering schools come to their employers without having 
done a day's practical work. They are theorists, but not 
of the hopeless variety. You are all desirousof getting brainy 
workmen and trained executives, vet how many endeavour 
to educate your employés ? Your resources are few, your 
laboratories scarce, and your time is valuable. The tech- 


nical schools endeavour to relieve you of this duty. They 
train the youth of this country to think. It is your duty to 
train them to do. To attempt the instruction of telephone 


work and telephone engineering in a four-year course, 


would be to fail. We, therefore, try to give the men a good 
foundation in principles and design ; leaving the moulding 
and the finishing to the field. You need these men and they 
need you. 

"ome of the graduates come originally from the farm ; 
others from the city. All come from that great middle 
class, of which this nation boasts. Some have done practical 
work in the telephone field, and have held responsible 
positions with the various companies prior to entering 
college. Others have failed to enter the field previous to 
graduation. The time of practical experience of graduates 
ranges between zero and five years. 

From a motley group of applicants you are expected to 
select your future employés. Much of the economy of plant 
operation will depend on the grade of men you secure. 
What is better than an apprenticeship course to weed out 
the bluffer, the sloth, or the undesirable? The largest 
of the manufacturing companies have instituted courses, 
and consider them paving investments. You can line up 
your own men and learn their true value. You can select 
the man for the position and prepare him for it. 

The proper kind of apprenticeship course to inaugurate 
in a company will vary with its size and organization. No 
set course should be followed by every student ; nor should 
all men be treated alike. No man should be kept at one 
thing until it becomes distasteful. In an educational 
institution instruction to individuals and elective courses 
are impossible; but in an industry this does not hold 
true. Some engineering schools maintain a separate course 
in telephony. "The graduate of the electrical engineering 
course who enters the telephone field must learn the 
principles before he can enter into the spirit of the work. 
The apprenticeship course should provide him with facilities 
for doing so. А graduate in telephone engineering is 
equipped for immediate practical work, and would require 
less time to complete the course. 

The course should not be a dead expense to the com- 
pany. Let the men learn while actually doing work. The 
students should be carried through the course as rapidl 
as their progress permits. Their time should be divided 
among all departments, and a record kept of their ability 
in every line of work. A student, generally, makes his 
best grade in the subject he favours. 

The following course may be followed with more or less 
success subject, however to changes in the order and the 
addition of other branches: 

a. Installer. 

b. Switchboard helper. 

c. Repairman. 

d. Tester. 

с. Draftsman, statistician, and traffic clerk. 

f. Line foreman. 

g. Engineering department. 

h. Permanent position. 

This is à mere skeleton outline, and 1s offered as a sug- 
gestion. The apprentice should stay in each branch of 
work until he has shown his ability. A failure in one 
branch should not disqualify him. A failure in several 
branches will usually relieve you of the burden of dismissing 
him. When a man applies for a poistion and claims he has 
done this and that, send him out as an apprentice and call 
his bluff, if he has made one. By all means make your 
course flexible. The telephone course of the Western Electric 
Co. usually gets inexperienced men chiefly because it offers 
no premium to those who have had practical experience. I 
know of one instance where the above company employed 
a switehboard wireman for two years. Lately this man 
graduated from a technical school and applied for credit 
in the apprenticeship course for the work he had done. 
The iron clad rule could not be set aside, and they lost a 
good man. 

The apprentice should be paid at the start more than he 
is worth, otherwise he may starve to death. No fixed wage 
scale should obtain at the start, as you may frighten away 
some good men, as was shown in the incident mentioned. 
As the men acquire skill and show that they can earn 
more, pay them accordingly. When a man desires to leave 
the course and seek a prominent position in your employ, 
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pay him the scale for that class of work. When you desire 
a man to resign, keep him on one class of work at a low 
rate of рау. i 

A word is not out of place as to the number of appren- 
tices a company should employ. The safest plan to follow 
is to avoid preparing too many executives. When a com- 
pany employs a greater number of apprentices than it 
needs, the scale of wages must be low for economy, and the 
grade of men lower. Prepare only a few more men than 
you need; and, if you cannot satisfy their ambitions, 
trade them to the neighbouring independent companies. 
Let the apprentices be handled from the main office ; let 
their fate not rest in the hands of the department heads, 
for prejudice is inevitable. Do not exclude the practical 
telephone applicant from the course. Let the two classes 
go hand in hand. The best one will win out. 

If the cost of operation and maintenance is to be reduced, 
much of it must come from the employment of more 
skilled men. A few such will do your work better and at 
less total cost than the many less able men, who would be 
needed in their place. In closing, I wish to prophesy on the 
future need of the technical men. To properly lay out a 
plant and study its development requires an engineer. 
Small companies cannot afford this luxury. An effort should, 
therefore, be made to unite the smaller companies, at 
least through a combination of brains. Several companies, 
paying a proportionate share of the expense, could well 
afford to employ a fairly good engineer, to whom they 
could submit their problems. Such combinations must, 
unquestionably, result in greater economy. 


TESLA ON RADIO-TELEGRAPHY. 

Those of our readers who have perused the long and 
thoroughly “ documented ” lecture of Mr. Marconi will turn 
with added interest to the words of that other happy worker 
in the same field. Mr. Nikola Tesla, in an interview with a 
representative of the New York Press, discussed the subject 
of wireless transmission of electric power. He said that he 
has worked persistently on the wireless transmission of 
energy since 1893, when he presented a paper on that sub- 
ject before the National Electric Light Association in St. 
Louis and the Franklin Institute in Philadelphia. The 
popular idea, he said, is that the wireless system of trans- 
mission is just one invention, but the fact is that it involves 
in its present state of perfection six fundamental dis- 
coveries, or inventions, in combination. They are as 
follows :— 

First.—The method and apparatus for transforming 
ordinary currents into electrical oscillations of great 
intensity. | 

Second.— The apparatus for intensifying those vibrations 
immensely, so that they penetrate into the distance. 

Third.—A receiving apparatus which collects and focuses 
energy which a transmitter supplies to a large territory. 
For instance, if such receiver, properly constructed, be 
placed in Ireland it will collect practically the entire energy 
conveyed to that country from the transmitter. 

Fourth.—The method and apparatus ior making the 
electrical impulses secret and non-interferable. That is to 
say, making it impossible to prevent their passage or to 
read them. The energy of the transmitter, which is collected 
bv the receiver, only can be released by a sort of satety lock 
or combination. 

Fifth.— The production of stationary waves. That is, 
waves which excite the entire earth and pass through it 
under à vibration much the same as though you were to 
draw a string tight and then strike it. With these waves 
the distance is absolutely eliminated, as the effects are the 
same whether the receiver is thousands of miles away or 
close to the transmitter. 

Sixth.—4A number of inventions which cannot very well 
be described in a short interview, but which go together to 
make the system practically operative. 

With a plant constructed under the observance of these 
principles it will, he said, be just as easy to telephone from 
here to Melbourne, Australia, as across a room, and there 
will be absolutely no distortion of the voice, such as is 
observable now in communication by wire. This, he added, 
is not a theory, but a fact absolutely demonstrated by his 
experiments, which have shown that the current passes 
without loss over the entire extent of the globe and through 
the globe. He has carried the construction of such an 


THE ELECTRICAL ENGINEER, DECEMBER зі, 


1900. 


installation very far and hopes to be able to complete its 
construction during the coming summer. . 

From that moment every telegraphic, telephonic as well 
as every wireless station will, he said, be ever so much more 
valuable, as they will be able to receive messages from any 
part of the world. As this will be done without the slightest 
change in the existing equipment. 

* Will it be necessary, under your plan, Mr. Tesla, to 
build high towers on the shores of the countries using it, 
and also in interior points?“ the inventor was asked. 

As to large towers these, he said, are comparatively 
ineffective. The tower he has built near Port Jefferson, L.I., 
is only 187 ft. high, but the plant will prcduce an effect 
which can be pushed up to & rate of 1,000,000,000 h.p., 
which is more than all the»wireless plants that have been 
put up so far altogether. This enormous activity is secured 
by the use of certain artifices on which he also bases a 
confidence that it wil] be possible to flash signals through 
interplanetary space. 

Mr. Tesla added that his electric power inventions are 
not altogether his own, and that he has merely laid the 
foundation. Great work has been done in perfecting the 
devices by the staff of engineers of the Westinghouse and 
General Electric Companies, so that at present there are 
hundreds of millions invested in enterprises in which his 
alternating system forms the underlying foundation. This 
has harnessed 6,000,000 h.p. waterfalls. | 

There are probably enterprises aggregating 20,000,000 
more under consideration. The enormous importance of 


this water power, or the so-called “ white coal" can be 


understocd readily when it is borne in mind that 1 h.p. for 
24 hours is equivalent to the average performance of 24 men. 
Therefore, the 6.000, O00 h.p. which has been harnessed have 
virtually added to the world's population from the point of 
view of labour 144,000.000 of working men, who consume 
no focd and need no clothes. 

As to power other than that derived from waterfalls, he 
was happy to say that in this direction also he has been 
successful, having perfected a new reversible gas turbine of 
ideal simplicity and beauty, which will permit the harnessing 


of the waste of the steel und iron furnaces, in which we now 


are losing in the United States not less than 50,000,000, h.p. 
Mr. Tesla added that he is just about to intrcduce that 
invention commercially. 

As to his wheless system for the transmission of electric 
power, he said that if it had not been for unfortunate cir- 
cumstances a plant of this kind would long ago have been 
in operation. Just one single plant of, say, 10,000 h.p., 
would be sufficient to drive several thousand flving 
machines, aeroplanes and dirigibles anywhere in-the world. 
While supplying them with wireless power it also would 
keep them in constant touch with the earth by wireless 
telepone and telegraph. 

Referring to interplanetary signals, he said he had in his 
experiments in Cclorada discovered certain planetary dis- 
turbances, and attained with his transmitter activities 
which surpassed in power in many ways those of lightning. 
In his present plant he will be able to reach a rate of energy- 
delivery of about 1,000.000,000 h.p. A simple calculation 
will, he said, convince any expert that with such an intensity 
and energy reaching a certain area of the planet Mars, it is 
ample to produce a perceptible effect in a delicate instru- 
ment there. 

In answer to a question as to return signals, he said he 
believed that these signals are being flashed now and 
waiting for us to answer. 


CONTINENTAL SUBTERRANEAN GOODS RAILWAYS. 

A company has been formed in Paris for constructing an 
electric subterranean goods railway in that city to be quite 
independent of the already existing passenger roads. The 
company has already come to an agreement with the Paris 
Municipality. This is, of course, a development as yet 
undreamed of in London, where goods and passenger traffic 
jostle each other in the heart of the city as if it were at the 
back of beyonds. Vienna has, however, successfully 
initiated a similar undertaking, and the Paris line is to be 
modelled on the Austrian prototype. The new railway 1s 
intended to carry goods only, and goods of all kinds not too 
big to get through the tunnels. If Vienna and Paris find it 
necessary to relieve the congestion of their open air traflic 
in this way, what about London ? 
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The Student’s Guide to Knowledge. — crap. 4 


SYNCHRONISERS 


This instrument takes account of the independently varying conditions 
that exist when an incoming Alternator is thrown into circuit. It removes 
from the care of tho operator tho doolsion as to whether an 
when tho conditions are favourable. If the incoming machine is 
ruuning too fast or too slow, the pointer rotates clockwise or counter- 
clockwise, the speed of rotation gradually becoming less as the correct 
phase relationship is reached. and whon the pointer is vertical, the 
switch of insoming machine in olosed. A unique feature of this 
instrument is that a visual indication of the progress of synchronism 
is given at a distance by the lighting up of red or green signalling lamps, 
in the round opening in the dial, according as the incoming Dynamo is 
too fast or too slow. If desired, this signalling arrangement ean bo 
supplicd separatoly, and fitted at the stop valve of the engine. 


FULL PARTICULARS IN CATALOGUE SHEET 18. 


EVE NET J, э) б/у]: 


87. victoria Street, AND 29, LTD, Collindale Works, 
WESTMINSTER, S.W. ^. HENDON, N. 


= 


HEENAN & FROUDE, LTD., 
MANCHESTER & WORCESTER. вв, VICTORIA STREET, WESTMINSTER, 8.W. 


WALLTUBE 


WANTED TO PURCHASE , Companies an 
Electrical Engineers. — Dynamos 
Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers 


Surplus Stocks. The bulk being for re-use, High Cash Prices can be paid.—A. Vergy & Co., Dover 
Telegraphic Address: “ Verey, Dover." 


Insulators and Battery Jars 
Іп Stone Ware and Poroelain 


PRICE, POWELL & CO., 


The Potteries, Bristol. 


MOTORS. MCCLURE 


MOTORS. AND 


ACCIDENTS OF ALT BRIN DS, 
Slokness, Employers’ Liability, Burglary & Fidelity Guarantee Risks 


INSURED AGAINST BY THE 
RAILWAY PASSENGERS ASSURANCE CO. 


Capital (fully subscribed), 27,000,000. Claims paid, £5,600,000. 
CHIEF OFFICE IN CANADA: BAY ST, TORONTO. S, CORMNEILI,. LONDON. А. VIAN, Secretary. 
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NOTIOE. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


APPOINTMENTS. 


——U4ü— 


N'ORTHAMPTON POLYTECHNIC INSTITUTE, 
ST. JOHN STREET, LONDON, E.C. 


DEPARTMENT OF ELECTRICAL ENGINEERING AND 
APPLIED PHYSICS. 


The Governing Body invite applications for the post of Associate 
Head of the above Department. The salary attached to the post 
is £100 per annum. Further particulars and forms of application, 
which should be returned to the undersigned, not later than 10 
a.m. on Monday, 10th January, 1910, may be obtained from 

R. MULLINEUX WALMSLEY, D. Sc. 
А Principal. 


ANTED, by a young gentleman (aged 26) educated at 

Wellington College and having 4 years experience in shops 

of large Electrical Engineering firms and 8 years experience in 

the Drawing Office: an opening in a good Electrical Engineering 

firm where there is a chance of advancement. Present salary not 

of much consideration.—Address, Box G., c/o THE ELECTRICAL 
ENGINEER, 149, Fleet-street, Е.С. 


CONTRACTS. 
ITY OF LAUNCESTON, TASMANIA. 


WILSON (MAYOR). 


ELECTRIC TRAMWAYS. 


TENDERS FOR STEEL TRAM-RAILS AND FASTENINGS. 

TENDERS addressed to the Mayor and Aldermen, and en- 
dorsed Steel Tramrails," will be received at the Town Hall, 
Launceston, Tasmania, or care of Messrs. John Terry & Co., 
7. Great Winchester-street, London, E.C., up to 4 o'clock p.m. 
of Monday, the 7th day of February, 1910, for the SUPPLY 
AND DELIVERY of about 1,100 TONS OF STEEL TRAM. 
RAILS AND FASTENINGS. 

Copies of Conditions of ‘Pendering, Specification, Schedule, 
and Form of Tender may be obtained upon application to the 
undersigned, or Messrs. John Terry & Co., on payment of One 
Guinea, which will be returned upon receipt of a bona-fide tender. 

Duplicate copies may be supplied on payment of 10s. 6d. each, 
which will not be returned. 

The lowest or any tender not necessarily accepted. 


C. W. ROCHER, 
Town Hall, Launceston, Town Clerk. 


November 16, 1909. 


MISCELLANEOUS. 


1 ENGINEER'S BALLAD BOOK. — Clean 
Copies wanted. Box E., c/o THE ELECTRICAL ENGINEER 
149, Fleet Street, E.C. 


\ ACLEAN’S MODERN ELECTRIC PRACTICE, and other 
standard technical works of reference wanted, second- 
hand.—SMITH, 37, Grand-parade, Brighton. 
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{Уш E ENGINEERING.— Electric Machinemen and 
Electricians prepare for “ Promotion." Take Lessons by 

Post, on Electricity and Electrical Machinery. Write for a free 

„ CAMBRIAN CORRESPONDENCE SCHOOL, Porth, 
am. 


EN OUT OF EMPLOYMENT in all branches of the 
Electrical Trade should write to Box No. 20, c/o THE 
ELECTRICAL ENGINEER, 149, Fleet Street, London, E.O. 


PATENTS. 


HE PROPRIETOR of the PATENT No. 3358 of 1907 for 

* Improvements in Methods of and Apparatus for Sub- 
marine Signalling,” is desirous of entering into arrangements 
by way of license and otherwise, on' reasonable terms, for the 
purpose of exploiting the same, and ensuring its full development 
and practical working in this country. All communications 
should be addressed in the first instance to HASELTINE, LAKE 
& CO., Chartered] Patenti Agents] and Consulting Engineers, 
7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


HE PROPRIETOR of the PATENT No. 3359 of 1907 for 
* [mprovements in Art of and Apparatus for Submarine 
Signalling,” is desirous of entering into arrangements by way of 
license and otherwise, on reasonable terms, for the purpose of 
exploiting the same and ensuring its full development and 
p working in this country. All communications should 
e addressed in the first instance to HASELTINE, LAKE & 
CO., Chartered Patent Agents and Consulting Engineers, 7 and 
8, Southampton-buildings, Chancery-lane, London, W.C. 


HE PROPRIETOR of the PATENT No. 3360 of 1907 for 
* Improvements relating to Submarine Signalling and to 
Liquid Resonators,”’ is desirous of entering into arrangements by 
way of license and otherwise, on reasonable terms, for the 
purpose of exploiting the same and ensuring its full development 
and practical working in this country. All communications 
should be addressed in the first instance to HASELTINE, 
LAKE & CO. Chartered Patent Agents and Consulting 
Engineers, 7 and 8, Southampton-buildings, Chancery-lane. 
London, W.C. 


PLANT FOR SALE. 


Advertisements under this heading : 
Twenty-four words, 1s. per insertion ; three insertions for 
2s. 6d. ; or each additional line of eight words. 44. 


I YNAMO (compound wound), Holme's patent Castle,“ 
110 volts, 80 amps., 1,000 r.p.m., 2 pole, 4 brushes, oil 

ring bearings. 

DYNAMO (Mordey's), by Brush Engineering Co. 101. 5 volts, 

20 amps., 1,500 r.p.m. 

FAN (Ventilating). 4 blade air propellor, 4ft. in diameter. 

Arranged to run on shaft, and for fitting into wall, etc. 

PUMP. No. l Pulsometer Boiler Feeder, suitable for supply- 

ing 10 h.p. Boiler. Jin. steam pipe. lin. suction, iin. delivery. 

Price £1. 

Address—S. Н. P., с/о THE ELROTRICAL ENGINEER, 149, 

Fleet Street, E.C. 


e — 20 inter- communication telephones for sale, 10 wall type 
20 and 10 desk type, 15 of the G. E. C. Co.’s make, and 5 of 
the Stirling Telephone Co.'s make. In good condition, only 
reason for selling going on National Telephone System. Can be 
seen working at any time. Box D., c/o THE ELECTRICAL 
ENGINEER, 149, Fleet Street, E.C. 
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ONTROL GEAR 


Adams Mfg. Co., Ltd., London & Bedford. 


PLANT WANTED. 


ANTED, on loan or to purchase, 100 н.р. MOTOR, at 
1,700 r. p. m., 500 volts, continuous current. — Box No. 21, 
c/o ELECTRICAL ENGINEER. 


ANTED, METALS, RUBBER, LAMP TOPS, MERCURY 
PLATINUM, FALSE TEETH, etc. —WASTE AGENCY, 
2. Jackson Road, Holloway. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
prices given by Dersy AND Co., LTD., 44, Clerkenwell 
Road. London, Е.С. N.B.—Platinum Sold. 


Electrical Trades Employment 
Register. 


Advertisements under this heading: Twenty-four 
words, 1s. per insertion; three insertions 2s. 6d. 


SITUATIONS WANTED. 


LECTRICIAN.—Speciality—Armature Winding.— Box O., 
c/o THE ErkcTRICAL ENGINEER, 149, Fleet-street, Е.С. 


^YLECTRICAL ENGINEER, well up in all kinds of work ; 
E abstainer, good refs. —U., c/o THE ELECTRICAL ENGINEER, 


149, Fleet-street. E.C. 


PERSON AL. 


A testimonial has been voted by the Town Council to Mr. 
W. H. Hall on his resignation of his post as Borough Electrical 
Engineer at Morecambe. 

A note from Buenos Aires states that Mr. Samuel Hunt has 
been appointed Telegraph Superintendent to the Great Southern 
Railway, in place of Mr. Jackson who died a short time ago. 
Mr. Hunt joined the Midland in 1885, and four years ago he 
went to Africa to the Gold Coast Railway, and for the past 
three years has been Telegraph Superintendent on the Beira 
Mashonaland and Rhodesia Railway. 

Mr. F. A. C. Leigh having accepted the appointment of Chief 
Electrical Engineer to the London and North-Western Railway 
Company, there has been a dissolution of partnership in the 
firm of Lacey, Sillar & Leigh, consulting electricians. The firm 
will continue under the style of Lacey & Sillar. 


CATALOGUES AND PRICE LISTS. 

Messrs. Siemens Brothers & Co., Ltd., have issued an instruc- 
tive illustrated pamphlet on Roentgen-Therapy in Gynzco- 
logy,’ which deserves to be brought under the notice of all 
surgeons and general practitioners. 

We have received from the Maschinenfabrik Oerlikon an 
illustrated catalogue of their portable electrically driven hand- 
drilling machines. 
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ELECTRICITY IN THE ARGENTINE. 


That the electrical industry in Argentina is progressing 
can be gathered from the very favourable reports received 
from time to time from the various companies emploved in 
that industry, says the Review of the River Plate. There 
are only three English companies engaged in the electric 
light business in Argentina, they are the River Plate 
Electricity Co., with works at La Plata and Tucuman, the 
Rosario Electric Co., and the Cordoba Electric Light and 
Power Co. The annual general meeting of the Rosario Co. 
was held in London on November 2, and the Chairman, 
who had recently returned from a visit to Argentina, stated 
that the receipts had increased from £73,100 to £91,300. 
The working expenses have only gone up by £1,900, which 
is due to cheaper fuel and also to the benefit of the new 
condensing plant ; had it not been for these two items the 
expenses might have been much heavier for the incrcased 
revenue. As regards the City of Rosario the Chairman 
stated that the population had increased about 209% during 
the last four vears and the development of the town had 
been truly remarkable. If there be a fly in the ointment, it 
is that municipal taxation has increased to an extent which 
has caused a general protest in a vigorous form. The ques- 
tion of future development was thoroughly gone into on 
the spot, and it was finally decided to build a second station 


at Sorrento, the total cost of which is estimated at £200.000, 


this will double the capacitv output of the Company. That 
the Chairman fully grasps the situation, and the necessity 
of moving with the times, is gathered from his remarks to 
the effect, That I am fully convinced that the policy of at 
once commencing to erect a new station is preferable to 
filling up our existing site to its possible maximum capacity 
and postponing the inevitable construction of a new station." 
Mr. James Anderson, a gentleman who is connected with 
other Argentine enterprises, and well knows what are the 
requirements of the country, said that the policy of the board 
had beer one of caution combined with that amount of 
enterprise which tended to soundness and prosperity. 
Rosario was a growing citv and unless the company took 
steps to meet the increasing demand for electric light, com- 
petitors would enter the field. The directors are to be 
congratulated on their action and in following the course 
laid down bv the board thev would place the Company on 
a very sound footing. It is indeed satisfactory to find that 
directors of our industrial companies are looking well ahead 
and not allowing the grass to grow under their feet, as was 
the case a few vears ago. 


— 


PUBLICATIONS. 
We have received the last quarterly issue of Public 
Works, an illustrated Record of Public Works at Home and 
Abroad." The principal article, by Mr. Н. B. Poynder, 
A.M.I.E.E., deals with '* Polyphase Motors for Machinery 
Driving.” It is fully illustrated. Public Works," by the 
wav, is in future to be issued monthly, at the reduced price 
of sixpence. The first number of the new issue is to appear 
in Januarv. 
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TUNGSTEN LAMP FITTINGS 


Hook Suspension with 
Ornamental Bracket and 
Chain; Plain Shade. 
Prices from £1 18s. Od. 
to £2 8s. Od. 


— —————————————— 


Hook Suspension without 


Chain; Pocketted Shade. 


Prices from £1 2s. 6d. 
to £1 12s. 64. 


THE * & s 


BRITISH THOMSON-HOUSTON co., Ltd., 


(Regd.) 


Fixed Suspension with Ceiling 
Plate; Pocketted Shade. 
Prices from £1 2s. 64. to £1 12s. 64. 


B.T.H. Tungsten 

Fittings are of 

workmanship, style and finish; 

they are artistic in appearance 
and inexpensive. 


Lamp 
superior 


The fittings are of best quality 

copper or zinc with a 

standard finish of oxidised 
copper. 


Supplied with either plain or 
pocketted frosted glass globes. 


PRICES SUBJECT. 


Hook Suspension with 
Ornamental Bracket ; 
Shade. 
Prices from £1 15s. 
to £2 5s. Od. 


Plain 


Od. 


Hook Suspension with 
Chain; Plain Shade. 


Prices from £1 5s. 


to £1 15s. 6d. 


ELECTRICAL ENGINEERS AND MANUFACTURERS, 


Head Office and Works: 
RUGBY, ENGLAND. 


London Office: 
83, CANNON ST., E.C. 


| 

| 
1. 
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PUBLICITY. 


In this Section of The Electrical Engineer" we give Publicity to 
New Inventions and Specialities. 


Adjustable Screen 


Photometer Head. 


Combined Flicker and Contrast Patterns. 


Far greater attention is now being paid to the com- 
parative value of illuminants and different types of 
lamps, with the result that the demands for measuring 
instruments of precision is steadily growing An instance 
of this was shown at the Physical Society’s recent 
exhibition, when the photometers shown by Messrs. 
Everett, Edgcumbe & Co., Ltd., came in for very close 
scrutiny and approval. It should be mentioned that in 
connection with their photometer bench. one of the 


chief points of novelty lies in the photometer head 


itself. This is distinguished by the fact that the adjust- - 


ment of illumination can be made by altering the angle 
of incidence of light of one of the two screens. The 


advantage of this is that instead of it being necessary | 
to move a heavy carriage with a standard lamp, etc., | 


both lights can be fixed and the entire adjustment 
made on the photometer head itself. Of course this 


is of immense use when dealing with flame standards, 
whether gas, pentane, or what not. It is also much 
easier to obtain a balance by this means than with the 
comparatively slowly moving lamp carriage. 

A further advantage possessed by this arrangement 
is that it affords a ready means of reducing the illumina- 
tion from one of the lamps, so that it is easy to test 
high candle power lamps, such as arcs and metallic 
filament lamps in a comparatively small photometer 
room. Moreover, it affords a rapid means for comparing 
a number of almost similar lamps where it is inerely 
wished to know by what percentage they are above 
or below a given value. Incidentally it may be mentioned 
that the rays of light strike the screen at right angles 
so that angularity errors are entirely avoided. 

Another excellent appliance brought forward by 


| Messrs. Everett, Edgcumbe & Co., is the Portable 


Direct Reading Lamp Photometer, illustrated herewith, 
which consists of a wooden case measuring 11} x 18} x 


| 43ins., and weighing only 12 Ibs. It has been particu- 
larly designed for the rapid testing of metal filament 


and other high efficiency lamps. The scale is perfectly 


| direct reading, and is almost evenly divided. Besides 
| this, the range is a very extended one and can be used 


for taking measurements up to as much as IOO c.p. 
It can, inoreover, be employed for the testing of arc 
and other lamps, which can be placed in the photo- 
meter itselí. The adjustment is extremely easily made, 
even where the lamp under test and the standard 
with which it is being compared are very different in 
colour. It may be added that the photometer can be 
at any moment checked on an ordinary photometer 
bench against either an electric or flame standard. 
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HOLOPHANE GLOBES AND REFLECTORS. 


Referring to the art of lighting, Mr. E. L. Elliott, 
Editor of our esteemed New York contemporary, The 
Illuminating Engineer, wrote as follows: — “ It is a 


wonderful testimony to the achievements of science 


that it has equalled nature in so great a thing as light. 
The statement that artificial light can be produced, 
which is the equivalent of daylight in everv respect, is 

as vet but little comprehended, and yet such is a fact, 
To carry on any industry under poor artificial lighting 
is as contrary to the dictates of both humanity and 
economy as the ancient demand of the Egy ptian rulers 
that their slaves make bricks without straw." This 
puts forcibly enough a truth which is only beginning 
to be understood in domestic, industrial and municipal 
circles. At ше same tune it is necessary to recognise 
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No. 2— Downward Concentration. 


No. 1—Holophane Globe. 


the fact that the choice of the nature of an illuminant 
does not by any means constitute the sole aspect of 
the problem. Perhaps the most difficult matter is that 
of distribution of light, and this side of the question 
is impressed upon us all the more sharply as we improve 
our source of illumination. With the intensely brilliant 
metal filament lamps some form of screening the incan- 
descent wires, and at the same time filtering the rays 
so as to obtain as nearly as possible perfect diffusion, 
having due regard to special requirements, is especially 
necessary. It is for this reason that we desire to draw 
attention to novel forms of Holophane " glassware, 
which Messrs. Siemens Brothers, Dynamo Works, Ltd., 
are placing on the market. 

This glassware is manufactured in three grades, 
A, B and C. A is designed for concentrating rays down- 
wards; for instance, in order to illuminate areas re- 


No. 3—Holophane Glass E 
Bowl. No. 4—Holophane Cluster. 


quired for reading, writing, dinner-tables, billiards, 
and so on. B: Distributing—for the general illumina- 
tion of doors and corridors. C: For throwing out the 
light sideways—needed in the lighting of large areas, 
such as public halls, streets, and the like. 

As this particular make of glassware becomes more 
widely known to users of electric light, there will be 
an increasing demand for it, because it facilitates the 


economical use of strong light with comfort. It should | 


be pointed out that there are many so-called prismatic 
reflectors on the market, which do not possess the same 
reflecting effects as the carefully designed voluted glass. 

We give herewith a few examples of the enormously 
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varied patterns of Holophane globes. The pretty sphere 
as specially suited for Tantalum " lamps, these being 
of the B type, for general diffusion, while the bowl is 
for downward concentration. 

Messrs. Siemens employ Holophane in the make up 
of cluster fittings (one of which we illustrate), commonly 
known as Tantalum " Arcs. These are manufactured 
in 3, 4, or 6 light fittings, for either spherical or bell- 
shaped lamps, and are becoming widely used for interior 
hghting of hotels, shops, etc., because as they give 
a uniform distribution of soft white light, they are 
far more effective for this class of work than the ordinary 
arc*lamp which depends for its action on mechanical 
devices. The examples given here are only a few out 
of a great many kept in stock, particulars of which, 
with details as to the type lamp and voltage for which 
thev are best suited, are given in a neat illustrated 
price list issued by the firm. 


ESTIMATE FOR ARC LAMP INSTALLATIONS. 


In Verity’s remarkably complete catalogue there are 
some interesting estimates. Those we give below are for 
two typical are light installations in one case for 10 
lamps burning two in series on 200 to 220 volt circuit, 
and the other for 8 lamps, four in series, on a 440 to 480 
direct current circuit. The quantities are suitable for 
exterior lighting of railwavs, docks and mines, or for 
interior lighting of large workshops. 

10 Anc Lamps, Two IN SERIES. 
Power required 55 kw. 


а. 


— 
— 
© 
— 
* 8 22808080082 


£ 
10 Enclosed arc lamps, 5 amps. .. T .. 34 
5 Weather-proof line resistances . . T . 5 
10 Automatic contact gears T ей . 14 
10 Automatic winches is m 4 
1 Handle for same. . ; = 
500 ft. of suspension wire, J in. 7 T 
24 Assorted pullevs ea is s us 13 


10 Arc lamp brackets 3 0 
| Main double До 50 атр. switch 1 15 
5 Branch S. P., 25 amp. switch and fuses 4 2 
2 Lightning arresters 1 15 


Main Cable Ps. 
Branch Cable 35. 


8 Arc Lamps, Four 1N SERIES. 
Power required, 4°4 kw. 


£ s.d 
8 Enclosed arc lamps, 5 amps. with internal 
contacts and sub-resistarices T .. 39 14 0 
2 Weather- proof line resistances . . T . 2 4 0 
& Automatic contact gears is T .. 11 3 0 
8 Automatic winches... Р T .. 3 4 0 
1 Handle for same.. ; ; 2 0 
400 ft. suspension wire, } in. 148 
: Arc lamp brackets i . 2 80 
1 Main double pole, 25 amp. switch — .. .. 115 4 
2 Branch S.P., 25 amp. switch and fuses 113 0 
4 Lightning arresters 3 10 0 
Main Cable т. 
Branch Cable 25. 
E.K.5. 


NEW YEAR SOUVENIRS. 


The Electric Construction Co., Ltd., London and Wolver- 
hampton, have forwarded a small vest pocket memorandum 
book, bound in dark leather, and with pockets for cards and 
stamps. Another neat little souvenir of their's is a two- 
bladed nickel-handled penknife, which is delightfully flat 
and handy. 

From the Electrical Power Storage Co. we receive a large 
blotting pad, with adjustable calendar at top and a diary 
and address book at side. Certainly a good desk reminder 
of the serviceableness of the“ E. P. S.“ specialities. 

The Hart Accumulator Co., Ltd., are also issuing a useful 
desk plotting pad, strongly bound and most presentable. 

John Spenser, Ltd., is “sending a new illustrated price list 
of their celebrated tubes, also enclose an aluminium disc 
adjustable calendar, giving dates from 1907 to 1927. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


Owing to our steadily increasing circulation and the ever 
widening interest taken in these Technical Problems, it 
has been found necessary to revise the old regulations. 

The new Rules have been framed in order to encourage 
fresh talent to enter the field ; at the same time it is hoped 
that the progressive lines adopted will meet with the 
cordial approval and support of our old and valued corres- 
pondents. | 

It is to be noted that these Rules only apply to Questions 
1213 and onward. The first replies under the new conditions 
will appear in our issue of January 7, 1910. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuEsTIONS.— For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

WEEKLY PRIZES FoR SoLuTIoNns.—For the best solution of 
any question we offer a cash prize of seven shillings and sixpence. 

For the second best solution (if published) we offer a prize 
of five shillings. 

For the third best solution (if published) we offer a prize of 

two shillings and sixpence. 
. QUARTERLY PRIZES.— No competitor will be awarded more 
than three third prizes, two second prizes, or one first prize during 
any one quarter. But, in adjudicating upon the merits of the 
various solutions, marks will be allotted to the four best solu- 
tions to each question, and at the end of each quarter extra 
prizes will be awarded to those competitors receiving the highest 
aggregate number of marks. 

These prizes will be awarded in kind, the winners being at 
liberty to choose any book advertised or reviewed in our columns, 
or any instrument or appliance manufactured by any advertiser 
in our pages. "These quarterly prizes will be of the value of 
one guinea, half-a-guinea and five shillings. Winners may, if 
they should so desire, order through us books or appliances 
of a higher value than their prizes, by forwarding to us the 
difference in price. 

MSS. AND SkkTCHES.— All answers to problems must be sent 
in within fourteen days of the question appearing in our columns. 
Replies should be concise and ought not to exceed one thousand 
words in length. 


QUESTIONS. 


Question No. 1213.— А large D.C. generating station (440 v.) 
Bellis & Morcom condensing engines, using superheat 
steam, is supplied with a Masson & Scott oil treatment and 
water-purifying plant. The discharge from the air-pumps 
(each set having its own condenser and auxiliaries) on its 
way to the hot- well flows through a cistern, the outlet being 
proportional to the supply, by means of a vertical slot at 
one side. A greater or lesser flow of water through the 
common discharge pipe raises or lowers a float in this 
cistern, which by means of a cord attached and passing over 
a pulley fixed on an horizontal shaft, just above, opens or 
closes the outlet needle valves (by rack and pinion) of two 
other cisterns; these cisterns are connected by means of 
pipes—one to a tank containing alumina-ferric solution, and 
the other to a tank containing caustic soda solution, the 
supply in each case being governed by a float operated valve. 
The air-punip discharge and chemical solutions mix as they 
pass into the hot-well. It is desired to find out what strength 
the solutions shall be—the best way of testing them, seeing 
their densities may be extremely weak and how best to 
find the adjustment of the valves to automatically keep pure 
clear water, suitable for boiler use, under varying loads; also, if 
possible, taking into account the varying quantities of oil 
coming through with the condensed steam? The water 18 
pumped from hot-well to feed tank, passing through sand- 
filter (automatically flushed) en route. —** W. B." 

Question No. 1211.— How far is it possible to use a given coble 
for telephone and telegraphic purposes? To what extent 
does one interfere with the other, and what precautions 
must be taken when arranging for such double working ? 
How does distance affect each form of communication ? 


Answer to Question No. 1211 (awarded 10s.).— There are 
two distinct cases to he borne in mind when considering 
the use of cables for telegraphic and telephonic purposes. 
(a) It may be merely required to contain telegraph and 
telephone wires beneath one sheath without confusion of 
working, the circuits being electrically independent except 
as regards induction effects. (b) It may be desired to use 
a given conductor or pair of conductors for simultaneous 
telegraphic and telephonic communication. Needless to 
say, the second requirement is much the more difficult to 
satisfactorily fulfil. To contain telephone and telegraph 


conductors in one cable beneath one sheathing without 
inductive interference between conductors merely necessi- 
tate a systematic and complete " crossing," “ twisting ” 
or " worming " of the various conductors and the enclosure 
of the telegraph conductors in a metallic sheathing (com- 
posed of a thin copper tape wound spirally and with an 
overlap). 

To use a given conductor simultaneously for telegraphic 
and telephonic purposes is a more difficult problem, but 
one which has been satisfactorily solved bv quite a number 
of arrangements of circuits. Essentially it 1s necessary to 
to arrange the circuit that the telephonic currents cannot 
dissipate themselves through the telegraphic instruments, 
and that the telegraphic currents cannot penetrate to the 


* 


A 


FIG. l. 


telephonie circuits there causing interference with speech. 
The statement of this requirement at once brings to mind 
the usual arrangement of the subscribers’ circuits in a 
modern central-battery telephone system. In the latter 
case a condenser permits the flow of alternating currents 


for ringing up and for speech purposes, but prevents the 


leakage of the microphone direct-current supplied by the 
central batterv. On the other hand, the high inductance 
of the alternating current bell used prevents leakage of high 
frequency voice currents while permitting the flow of direct 
current, and of low frequency “ calling-up” alternating 
current. Herein lie the fundamental principle on which 
most combined telegraph and telephone circuits depend— 
condensers are arranged to prevent the flow of telegraph 
currents va certain paths, while inductances prevent 
alternating current flow through other circuits. Separation 
is thus effected at the receiving station, the component 
currents, which flow superposed along the line wire being 


FIG. 2. 


again resolved and forced to take desired separate paths 
at the distant station. On the completeness and accuracy 
with which this separation is effected the success of the 
combined telegraph and telephone working depends. 

In Fig. 1 is represented a very typical arrangement of 
circuit for combined working. This system is used with 
very reasonable success in, the Piedimanti and Caserta 
telegraph circuit (40 km. long: earth return). The arrange- 


ment shown presumes the use of a central battery system, 


the jacks j. j leading the subscribers’ sets, telephone 


battery, etc., in the ordinary manner. The secondaries of 


the telephone transformers T are connected to line through 
condensers c (of 2 m.f.d. capacity) and to earth. The con- 
densers c, c prevent the passage of telegraphic currents 
through the telephone transformers, while the inductances 


g, 9 (which should preferably be adjustable) prevent the flow 
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of high frequency voice currents through the telegraph 
instruments. Such passage would not affect the telegraphic 
working, but would, of course, greatly weaken, if not 
utterly destrov, telephonic reproduction at the distant 
station. 

The telegraphic connections in Fig. 1 need no comment, 
these being shown of the ordinary local battery single 
message tvpe, though, of course, duplex or other systems 
can be employed without any alteration in the principle 
of the arrangement. This system is not perfect, but well 
explains the principle of most methods of combined tele- 
graph and telephone working. Probably some slight 
interruption of telephonic communication will arise from 
clicking, due to momentary current flow caused by altera- 
tions in the potential of the top plates of c, c, such altera- 
tions being in turn caused by the telegraphic currents. 

Perego has invented a separating ” circuit arranged as 
in Fig. 2. By this device he claims to enable wires used 
for the transmission of electrical energy or telegraphic 
currents to be also employed for telephony. Coil 1 is the 
primary of a small transformer M provided with two 
secondaries, 3 and 4, which are connected in series and 
form, with S R! and R a bridge across which is connected 
the telephone receiver T ; 3 and 4 have an equal number of 
turns, and are of, approximately, equal resistance; S is 
a variable inductance, and R R! resistances. The currents 
induced in 3, 4 tend to flow through the bridge arm T 
in opposite directions, and S is so chosen as to give the 
minimum disturbance due to a current of frequency f. The 
condition for this is that 

i =i! = E = Е; cos ¢ = R 

JESROTHS R JEFO 

Goldschmidt has recently proposed a somewhat similar 
arrangement for enabling telephonic communication over 
conductors used for lighting or traction systems. The 
telephone transformer is provided with a high resistance 
secondary, and the telephonic currents are superposed on 
the main D.C. supply carried by the wires. A toothed 
wheel interrupter is used for “ calling up” purposes, and by 
continuously running this wheel and breaking up its signals 
by a Morse key placed in series with it, telegraphic com- 
municution may be established over the lighting or traction 
line. In simple telephone circuits (7.e., non central battery) 
telegraphic messages may be sent by removing the receiver 
from its hook and usiny the latter as a Morse key ; telephonic 
communication over the line is, of course, meanwhile 
interrupted.— WREN.” 

Answer to Question No. 1211 (awarded 5s.).—It is not very 
clear whether Enquirer” desires information regarding 
the simultaneous use of distinct conductors in a compound 
cable for telegraphic and telephonic purposes, or whether 
he wishes to know if a given conductor can be simultaneously 
used for both means of communication. Brief information 
on both}headings is, therefore, appended. Considering 
first the inclusion of both telegraphic and telephonic con- 
ductors in the same composite cable, this practice has con- 
siderably extended of recent vears. The West of England 
and the great North underground cables are the chief 


FIG. 1А. 


examples at present extant; but from Leeds to Newcastle, 
from Manchester to Warrington, and from Liverpool to 
Leeds are shorter lines similarly arranged for both purposes. 
The telephone conductors are usually placed at the centre 
of the cable, and surrounded by several layers of telegraph 
wires. In some cases the telegraph wires mainly occupy 
the central position, a small number only being employed 
peripherally to fill the interstices between the telephone 
conductors, The telegraph wires are paper insulated, and 


each is separately “screened’’ with a } in. to { in. wide 


copper strip three mils thick wound spirally with a small. 


overlap. This metal tape prevents telegraphic currents 
from inductively interfering with the adjacent telephone 
conductors. The cost of screening is heavy, particularly 
in cases where the active copper is of very small gauge. 
In such cases the screening copper may well be heavier 
than the conductor it protects. Iron, aluminium and tinfoil 
have been used as substitutes for copper screening, but 
with poor success. The screened telegraph wires must be 
“ wormed " to further nullify induction effects. In small 


Yo Phone 


FIG. lB. 


cables it is necessary to screen every telegraph wire, but 
in larger cables it 1s sufficient to screen alternate layers ; 
complete screeniny will, however, give better results and 
will facilitate the complete earthing of the screening by 
contact with the lead sheath of the cable. 

Telegraphic communication between London and Glas- 
gow through combined telegraph and telephone cables is 
maintained bv Hughes instruments; no telephonic inter- 
ruption is caused by the telegraph currents, and no re- 
peaters are necessary for the latter. The practicability of 
the above type of cable is, therefore, fully demonstrated. 

Use of one line conductor for simultaneous telephony and 
telegraphy.—A simple arrangement for this purpose is 
illustrated in Figs. 1(a) and 1 (b) (for single and double line 
working respectively). The arrangement is so simple as to 
require little explanation : the condensers K prevent direct 
incursion of continuous current into the telephone circuits, 
while the inductance of the telegraph instrument coils is 
sufficient to obstruct all telephonic currents. If the tele- 
graph be worked with closed metallic circuit, it is un- 
necessary to twist the conductors whether the telephones 
have earth or metal return. If the telegraph be worked 
with earth return, and there be more than one line wire, 
the latter must be twisted or the telegraph wire “ screened ” 
to prevent inductive interruptions. In Fig. 2 is shown a 
rather more elaborate arrangement, which is actually used 


4 


Q 


FIG. 2. 


in Italy over a 25-mile line with earth return. The solenoid 
Z is placed between the telegraph and line contacts 4 and 
L. From the point a there are two parallel circuits to earth. 
One contains an inductance 8 and condenser cl, and being 
of low resistance, is followed by all-disturbimg currents, 
which would impair telephonic reproduction. High fre- 
quency volce currents, however, the follow alternative 
path via the telephone transformer T and a second con- 
denser C to earth. The telephone receiver, etc., are con- 
nected across the primary terminals c, d. Perego, the in- 
ventor of this (as of several other similar devices), claims 
improved telephonic transmission for the system and 
reduced attenuation and distortion.—“ S. M. P." 
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ELECTRICAL PROGRESS AT HOME & ABROAD 


FROM OUR SPECIAL CORRESPONDENTS. 


NOTES. 
NEWCASTLE-ON-TYNE. 


TYNESIDE 


A rumour has been current on Tyneside for some little 
time to the effect that Messrs. Armstrong, Whitworth & 
Co., Ltd., have been contemplating increasing facilities for 
naval construction at their Walker yard. "This has been 
obviouslv a desirable step, in view of the increasing difficulty 
of getting the larger ships built at the Elswick vard down 


the Tyne past the High Level and Swing Bridges. When . 


the last big battleship went down the Tyne, a considerable 
amount of dredging had to be done. It is now reported 
that the Walker works are to be extended and made into 
an up-to-date shipbuilding vaid, in which vessels up to 
800 ft. long can be built. The frontage of the new yard, 
when completed, will be about half a mile, and is probably 
to have four berths for large boats. The important hint is 
also given that tenders for laying out and constructing the 
new yard are expected to be let early in the new year. 
As electric power and lighting enter so largelv into the 
mcdern equipment of a shipyard, the importance of this 
news to contractors 1s obvious. 


Tyneside Business Results and Prospects. 


Other indications of a return of prosperity to Tyneside 
are not now wanting. For example, a report has been 
received from Messrs. A. Revrelle & Co., Ltd., of Hebburn, 
which notes that during 1909 business has been exceedingly 
good, and that the firm is at present in the fortunate posi- 
tion of having its works continuously on overtime. During 
the year some important contracts for ironclad switch- 
gear for voltages from 3,000 to 12,000 have been com- 
pleted, and nearly all such gear has been fitted with their 
balanced system of protection. They have also supplied to 
several of the collieries in this and other mining areas a 
type of panel in which all the access doors, oil switches, 
and isclating switches are interlocked, and have also 
designed a complete line of motor starters, distribution 
boards, circuit breakers, switches, ete., fitted in flame and 
explosion proof cast iron cases. These are being placed in 
fiery and wet pits, and a number of motor starters of this 
‘type are being supplied to two of the largest coal com- 
panies in the country. They have also given considerable 
attention to the question of earthing portable apparatus, 
in view of the new Home Office regulations, апа this 
process of keeping up-to-date has resulted in considerable 
prosperity. Reports from other manufacturing firms 
supplying in this area appear to point to encouraging 
symptoms. For example, the Newcastle manager of Messrs. 
Gent & Co., Ltd., writes: “In regard to next year's 
prospects, a decided improvement appears to have set in, 
and naturally we are very hopeful that this will be realised.” 


Facilities at Continental Ports. 


A very interesting report has recently been submitted 
to the Newcastle Corporation by Councillor Herbert Shaw, 
who is Secretary to the Chamber of Commerce, and Mr. 
C. R. S. Kirkpatrick, the City Engineer. This deals with 
the charges and traffic facilities at Continental ports, and 
includes a very careful survey of the conditions prevailing 
in the important ports of Belgium, Holland, Germany, 
Denmark and Sweden. The report is the result of a tour 
of inspection with the object of examining the quays, 


sheds, and general trading facilities of the ports investi- | 


gated. The interesting feature of the report to electrical 
engineers is the revelation of the immense strides which 
have been made in recent veurs in the electrical equipment 
of docks and quays. At Ghent, one of the largest Belgian 
ports, owing to very large recent extensions, both single 
and two-storey sheds are used. The former, together with 
a loading verandah, three railway sidings, roadway, and 


quay front 6,500 ft. long, are served by electric portal | 


cranes of the most modern type, while the single storev 
sheds are served by electric cranes of the semi-portal type. 
The portal cranes are specially mentioned. As there is no 


fluctuation of the water level, the conduit system of col- 
lecting the current is used. The cranes, which will lift up 
to 24 tons, run on the land side on a flat plate of iron, 
the rims of the wheels on the quay edge being relied on 
entirely to keep the crane on the track. At Amsterdam, 
electric portal cranes supplied on the conduit system lift 
2 tons in quick and 4 tons in slow gear. One ton electric 
cranes are also provided. At Hamburg 3-ton semi-portal 
electric cranes are used. Bremen is the one port men- 
tioned as having hydraulic cranes only; here electricity 
is used for electric capstans placed between each line of 


railway sidings between the sheds and the quay, for haul- . 


ing the wagons. At Copenhagen there are two sidings 
between the quay and the sheds, and 23 ton electric portal 
cranes traverse the outer of these sidings, and can reach 
from the ship to any one of three floors in the sheds. At 
Malmo, in Sweden, electric сгапез are also installed. 


Electric Accumulator Locomotives. 


Another report from Mr. Kirkpatrick, dated December 20, 
deals with the subject of accumulator traction. The haulage 
problem in connection with Newcastle Quay is rather ditt- 
cult owing to the inclines to be negotiated, this in one 
place being 1 in 40. Overhead trollevs cannot be safely 
used, as cranes have to travel up and down the lines con- 
stantly, and these would foul the wires. The conduit 
svstem is expensive, and liable to flooding at exceptionally 
high tides. Steam tractors burning coke or petroleum are 
available, but undesirable in the long tunnel if a successful 
fireless tractor can be found. Visits were, therefore, paid to 
Berlin, Mainz, Oberhausen, Duisberg, Barmen. The Hague 
and Antwerp were visited, and the electric accumulator 
locomotives of standard railwav gauge in use there were 
examined. As a result, the City Engineer believes that 
the accumulator system could be adopted with advantuge 
on the Quavside. The charging would be mostly done at 
night, when the tramways station could best supply. 
Two or three locomotives could be driven on the level by 
accumulators and on the incline from overhead wires. 
Each locomotive should be able to haul 80 tons on the 
level at 8 miles per hour on the accumulators, which 
should allow 12 hours’ continuous shunting. Three charging 
places should be provided, one as far west as possible, 
another near the centre of the Quay, and the third near 
the Ouseburn gradient, where the overhead wires would 
begin. In this way the accumulators could be partly re- 
charged during meal times or other intervals of rest. 


MIDLAND NOTES. 


BIRMINGHAM. 


Important developments in the matter of electric supply 
were foreshadowed 1л connection with the Greater Birming- 
ham Scheme by the evidence given just before the adjourn- 
ment of the inquiry. The only district which claims, 
upon its past achievements, to be able to do better than 
Birmingham, is the borough of Aston Manor, where the 
rates for current are exceptionallv low, though, as was 
admitted, the minimum rate is higher than the minimum 
in Birmingham. Tn the other districts, little, and in some 
cases nothing, has been done in the wav of a public supplv, 
while in Handsworth, the most advanced district in this 
respect, there is nothing below a flat rate of 4d. per unit. 
Yardley, it was admitted, had nothing to show except a 
Board of Trade Order which will lapse if not acted upon 
during the next few months, and King's Norton is in a 
somewhat similar position. 

Birmingham’s Electric Supply. 


The leading witness for the Corporation on this subiect 
was Mr. R. A. Chattock, the City Electrical Engineer, 
who gave some interesting statistics as to the present 
position of the Birmingham undertaking, and the proba- 
bilities of demand and supply in the event of the Corpora- 
tion becoming the purvevor for the whole area, which would 
have an extent, if the whole scheme were adopted, of 
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39,089 acres, with a population of 874,837, as compared 
with the present city of 12,639. acres, witha population 
of 553,655. The districts tobe taken in are far from being 
purely residential, and there are тапу manufacturers, 
it has been stated, who would be ready to take current if 
they could get it upon the terms now ruling in the city. 
The present generating capacity of the Birmingham 
station was put bv Mr. Chattock at 20,956 kw., with room 
for additional plant for 7.500 kw. Mr. Chattock did not 
commit himself to an estimate of the probable ultimate 
requirements of the extended еу, but it was taken аз 
significant that the figure of 100,000 k. w., which he men- 
tioned, has not been bevond the future potentiality of 
the Corporation supply happened to be also the figure 
which the counsel for the Aston authority, who was cross- 
examining him, also had on his brief. 


New Generating Station. 


Incidentally Mr. Chattock confirmed the rumours that 
had been going about lately as to new generating provisio ) 
to be made in Birmingham quite independently of the 
question of the extension of the citx. When asked whether 
a new generating station was about to be constructed 
in Birmingham he replied that nothing had been decided 
but admitted that provisional plans were being got out, 
and that as a first instalment it was proposed to put in 
8,000 kw. With regard to other possibilities, he said that 
in the event of a greatly enlarged area of supply being taken 
over it was intended to retain the present large generating 
stations, though possibly the small one would be done away 
with. His idea with regard to the supply of Aston Manor, 
in the event of that borough being annexed, was that 
the supply could be much more economically effected by 
means of transforming apparatus fed from the Birmingham 
station. This apparatus, he believed, could be mstalled 
in the space at the Aston Power Station, now unoccupied 
and thus the expense of a second generating station nught 
be avoided. In fact, he counts upon a great saving in capital 
expenditure by supplying in bulk some or all of the districts 
now outside the citv. 


Manufacturers’ Demands. 


It was stated that some time since a syndicate was formed 
by manufacturing firms in the King’s Norton district, 
to acquire the powers possessed by the District. Council 
under a provisional order made in 1898. Up to the present 
time the svndicate has not been able to come to terms 
with the District Council and at present there is no supply 
for private lighting or power purposes in the district, 
In the meantime the firms interested have approached 
the Birmingham Corporation and have guaranteed a 
minimum demand of four milhon units a year. The Cor- 
poration had also been asked to supply current for lighting 
m certain residential portions of this district. Three courses 
were suggested by Birmingham, (1) that the District 
Council should make over their provisional order to the 
Corporation ; (2) that the Corporation should supply elect 
trical energv in bulk to the District Council, and (3) that 
the Council should be allowed to lav their mains through 
the highways of the district and supply direct. These 
proposals, however, likewise produced no result. From 
Yardlev, failing the action of the District Council there, 
the Corporation has also received applications from certain 
firms who were willing to guarantee à consumption of 
1,500,000 units a vear. One of the firms mentioned as 
willing to take electricity from Birmingham was the 
Kings Norton Metal Co. In view of the claims 
made on behalf of Aston as a purvevor of cheap 
electricity, it is noteworthy that some of the witnesses 
from that borough, who are large consumers, gave evidence 
in favour of the annexation, while among those who were 
cited as being m favour of the scheme were potential 
consumers of such importance as the Dunlop Rubber Co. 
and Kvnoch's Ltd. A leading witness for annexation was 
Mr. George Verity, Chairman of Verity’s Ltd., an electrical 
engineering firm employing between 700 and 800 hands. 


Electricity Profits. 


In his summary of the historv and present position of 
the Birmingham undertaking, Mr. Chattock stated that 
in the vearending March, 1909, the Corporation were 
able to allocate out of the profits a sum of £10,000 in relief 
of the rates. There was at present a supply of electricity 
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available to all parts of the city except some of the out- 
Iving districts. The demand was increasing rapidly, particu- 
larly for power purposes. At present the supply is some- 
thing over 17,000 h.p. while four vears ago it was 1,400 h.p. 
In April last a substantial reduction was made in the price 
for lighting and power, this being the third reduction 
during the last five years. Five vears ago the average 
cost of production was 324. per unit, and during the 
vear ended March? ЗІ, 1909, it was 1:39d. per unit. The 
charge was 377d. per unit five vears ago, and in the last 
financial vear it was 1:724. per unit. Under the charges 
which came into force in April last. the average price will 
be 1:614. per unit. Mr. Chattock had no hesitation in 
saving that the prices would be further reduced if the 
area of supplv were extended, and that Birmingham was 
in a position to proceed at once with the supply of any new 
district that might be added to the city. It is noteworthy 
that in the many reviews of the vear's trade in Birmingham 
and the district a great point is made of the great extension 
of the use of electrical power for manufacturing pur- 
poses. One of the firms which has during the past vear 
completelv replaced its old motive power bv electricity 
is that of James Carlton & Son, of Constitution Hill, 
which for a century has held a leading position in the 
Birmingham brass trade, which employs some 500 
workpeople. A factory like this, with its great diversity 
of operations and of uses for motive power, affords an excel- 
lent object lesson as to the economy and adaptability of 
electricity and the fact that such firms find it pays them 
to draw their power from the Corporation mains is likely 
to induce many in a similar position to follow their example. 
The arrangements in this factory for ventilation and the 
removal and collection of metallic dust, are of the most 
up-to-date kind, and in carrying them out electrical motors 
are largely emploved. 


LANCASHIRE NOTES. 
MANCHESTER. 


Orders, particularly small ones, are still increasing, and 
manufacturers report that they have now a considerable 
amount of work in hand for orders received during the 
past month. They expect a still further increase early in 
the New Year, from recent quotations they have given, 
some for very large contracts. In fact the coming year 1s 
regarded hy some firms here as likely to be one of the most 
prosperous the industry has known. Apart from purelv 
electrical or engineering schemes, much important work 
is projected bv neighbouring Town Councils, which will 
directly or indirectly benefit electrical manufacturers. 
In Manchester alone an unusually large number of plans 
have been passed recently for new buildings, including 
some large works and warehouses, and in these electric 
light and power will in most cases be adopted. Some 
important street widening work will be commenced on 
very shortly, and it is possible the Corporation will take 
the opportunity of improving its street lighting by ex- 
tending the use of electricity. So far, Manchester is very 
far behind the small towns outside in the matter of street 
lighting. Although Piccadilly and Albert-square have been 
successfully lighted by ares for many vears, no great 
development in the general conversion of the city's lighting 
from gas to electricitv has vet taken place. 


Developments in Trafford-park. 


In Trafford-park too, great extensions are in hand or 
contemplated in the near future. The system of “ Hive“ 
works, recentlv introduced, has proved verv popular, and 
manv more will, no doubt, be built shortly. The Estate 
Co. are also putting up a number of “ fireproof safes,” 
for the storage of cotton and other material brought up 
the Ship Canal. The ** safes " consist of long single storied 
buildings, each divided into sections, measuring about 
110 ft. by 22 ft. bv 30 ft. high. The structural iron work 
is quite covered up in the brick walls, while the roof is of 
ferro-concrete with wired glass lights. A large door 1s pro- 
vided at each end of the section for receiving and dispatching 
goods. A siding is run down each side of the building, and 
loading and unloading is done by means of an outside 
overhead electric crane working in conjunction with 
an overhead electric crane in each section. The labour 
costs are thus reduced to about half the usual charges, 
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while the very fireproof construction of the buildings 
(which are fitted with a double sprinkler system), has re- 
duced the insurance rate to 2/695, which is about a quarter 
of the usual rate. The excellent facilities are certain to 
lead to an increased demand for electrical apparatus by 
attracting manv new consumers. 


I.E.E. Students' Section. 


Last Tuesdav an interesting debate was held on“ Alter- 
nating Current versus Direct Current for Railwavs.” The 
proceedings were opened by the reading of three short 
papers by Messrs. R. G. Parrot, P. С. Jones, and R. G. 
Cunliffe. Messrs. Parrot and Jones pointed out the advan- 
tages of single-phase over 3-phase and direct current. 
High trolley voltage is desirable from the economy point 
of view, but with d.c. 1,200 volts is about the maximum 
which has been successfully used up to now, while with 
single-phase 13,000 volts have been used. Overall capital 
outlay is much lower for the single-phase svstem while 
its simplicity keeps down maintenance charges. The 
rheostatic losses owing to the use of auto-transformers, 
are extremely small as compared with the a.c. system. 
Mr. Cunliffe pointed ont, bv reference to the statements 
of some well-known railwav managers, that the electrifica- 
tion of long lines, such as London to Manchester, was not 
likely to be carried out in this countrv for many vears. 
He fhought considerable progress was still possible in con- 
nection with d.c., and that much might be done yet in the 
running of two or four 1,200 volt motors in series. For 
inter- urban work d.c. was highly desirable. In the dis- 
cussion, Mr. L. H. A. Carr raised the important point 
that standardisation was the real question and instanced 
the trouble experienced in early steam road days, through 
such railwavs as the Great Western and others adopting 
different track gauges, thus necessitating considerable 
expense in relaying, before through running, which will 
always be necessary, was possible. Mr. J. S. Peck, the 
chairman, mentioned that he had recently heard from 
the engineer of one of the large American single-phase 
railways, that they were now running practically four 
times the distance“ per delay,“ as in steam days. 


AMERICAN NOTES. 
NEW YORK. 

The current vear will long be memorable from the fact 
that it marks the triumphant emergence of this country 
from a period of depression, brought about by “ frenzied 
finance,” which wrought wholesale ‘disaster in every branch 
of commerce and threatened permanently to leave its 
mark upon the electrical industry. That this threat was 
not justified by the event is matter for great congratulation 
all round. As a matter of fact, all the big incorporations 
have done wonderful business durmg the vear, and many 
have been overwhelmed with orders. The recovery, in short, 
has been complete and, as everyone hopes, permanent. 
At any rate at the moment of writing the outlook for the 
New Year is extremely bright. Cordial greetings to the 
English trade, and may we all find 1910 a“ banner year!“ 

The Measurement of Resistance. 

Referring in an editorial note to the absolute measure- 
ment of resistance, the Electrical World observes that up 
to the present time it has been necessarv to make up 
primary standard ohms in pure mercury, using carefully 
calibrated glass tubes for the purpose, and verifving the 
resistance of these mercury standards occasionally by 
absolute electromagnetic measurements. In the Lorenz 
method, which emplovs a very small dynamo without iron 
cores, the armature is a simple rotating copper disc, from 
the axis and periphery of which the measured e.m.f. 1 
derived. An innovation into this method has lately been 
proposed by Dr. E. B. Rosa. { The plan is to use a wound 
armature, instead of a disc, in the standard dynamo. 
The wound armature will be two-phase in type, and each 
of the two phases will be led, through a two-part com- 
mutator, to one coil of a three-coil differential galvano- 
meter. By rotating the two-phase armature at 25 turns 
per second, in a magnetic field produced by a pair of fixed 


enveloping air-coils, an e.m.f. of several volts may be 


expected. Another innovation suggested is the measure- 
ment of the magnetic flux linked with the rotating arma- 
ture coils by direct comparison with mutual inductance 
standards, 
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The Value of Controllers. 


A number of important points were touched on at the 
meeting of the Pittsburg Electric Boosters Club. Mr. 
A. P. Munning, of the Cutler-Hammer Manufacturing 
Company, referring to the fact that with the development 
of power-saving appliances when used with electric motors, 
the question of proper controllers had become so important 
as to practically dominate to a large extent the use of 
motor appliances, compared it in this respect with con- 
ditions existing seventeen vears ago, when the controller 
was looked upon as purely a necessary evil in connection 
with the motor, and was designed essentiallv by rule of 
thumb. For instance, in 1892 a one-horse-power, 220- 
volt starting rheostat, without anv automatic features, 
sold for approximately 820 to 825, its dimensions were 
24 bv 24 bv 18 inches, and its weight about sixtv pounds. 
To-day the same device with automatic features sells for 
approximatelv $3, its size is 9 by 9 by 4 inches, and its 
welght 11 pounds. Mr. Munning referred to the develop- 
ment period occurring between 1892 and 1896, and spoke 
of the 1,500 h.p., 220-volt, multiple-lever type speed 
regulators used at the Edgar Thomson works of the Car- 
пеше Steel Company, where the final contacts on the con- 
troler are arranged to carrv 10,000 amperes, and the 
resistances for each controller consist of approximately 
5,000 feet of culm T rails. Referring to the use of larger 
motors for steel-mill work, he called attention to the 
application of the series-relay type of controller, and 
stated that before the advent of this construction, mill 
tables were not as successfully operated, since the drum- 
tvpe control previously employed involved a much greater 
strain on the machinerv, required harder service on the 
part of the operatives, and involved the use of a larger 
amount of time than with the new typis. 

Power and Irrigation Project. 


À large project is being mooted with the object of tapping 
Lake Tahoe for 500,000,000 gals. of water to irrigate 
the south-eastern portion of Sacramento County. Judge 
Waymire states that there are about 300,000 acres in 
Sacramento County which are now worth little for agri- 
culture, but which, with water brought on, would acquire 
a value of $100 per acre at once. Legal obstructions have 
been overcome, and the engineers have traced the route 
through the mountains down to Auburn, where an im- 
mense reservoir will be constructed. A large dam will be 
built near the entrance of Truckee River at the lake. 
Thence a tunnel five miles long will be cut through the 
mountains. From the western terminus of the tunnel 
the north fork of the American will offer a convenient 
grade to take the water down to the Auburn reservoir. 
In the course of the canal or conduit to Auburn there 
will be five falls or drops at which electric power can be 
generated to the extent of 230,000 h.p. These falls will 
have a height of 900 ft., 400 ft., 1,500 ft., 700 ft. 

Canadian Water Power. 

A Canadian correspondent of the Electrical World says 
that within a radius of 8 miles of Ottawa are undeveloped 
waterpowers amounting to 200,000 h.p., and within a 
radius of 45 miles of the city the amount 1s estimated e 
917,400 h.p. Of this vast amount onlv 58,400 h.p. is, a 
present, in use. Just now, electric power can be ale 
here for less than S15 per h.p. per annum, continuous ser- 
vice. A new company, which is seeking a charter from the 
city, has agreed to sell electrical energy at S11 per h.p. 
Another use, to which the electric power will soon be put 
will be in the development of the mines in the vicinitv of 
Ottawa, bv means of the electric furnace for smelting, there 
being rich deposits of iron ore within a mile or two of 
immense waterpowers. It will also be employed in the 
development of the deposits of zinc, plumbago, mica, 
phosphate of lime, etc., which as yet have not been properly 
exploited owing to the great cost of fuel. 

Trade or Profession. 

President J. M. Smith, in his presidential address before 
the American Society of Mechanical Engineers, urged that 
if “ they were to have a profession of engineering, as dis- 
tinguished from the trade of engineer, they must have a 
broad education befitting men of a learned profession, as 
distinguished from a narrower education sufficient for men 
of a trade.” President Lowell, of Harvard, in his recent 
remarkable inaugural address, gave this as his conclusion: 
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The best type of liberal education in our complex modern 
world aims at producing men who know a little of every- 
thing and something well.” If that conclusion be true of a 
liberal education leading to the learned profession of the law 
or medicine or theologv, whv is it not also true of a scientific 
education leading to the learned profession of engineering"? 
If preponderance he given to one part of President Lowell's 
conclusion over the other part, certainly knowing " a little 
of evervthing " leads to superficiality ; while just as surelv 
knowing but one thing well leads to narrowness. "There 
would seem to be a happy mean between these two ex- 
tremes, in the education of the engineer. The engineer 
knowing something of many things, several things well and 
one thing profoundly, is, however, still one-sided 1f all this 
knowledge is confined strictly to his profession. He will be 
a much broader man, and a better engineer, 1f in his leisure 
hours he can turn his thoughts entirely away from his 
professional work and toward those things in nature and 
art which eive that rest and renewal of the professional 
mind necessary to continued work. 


Electric Railway Notes. 


It is announced that the Southern Pacific Railroad Com- 
pany is planning the electrification of 110 miles of its main 
line over the Sierras. This work will, it is declared, be the most 
important piece of mountain electrification vet installed in 
any country, and it is likely that, if the work is completed 
as now proposed, the Southern Pacific will have the longest 
stretch of electrified main line in this country. The only 
competitor will be the New Haven Railroad, which is 
pushing its electric zone east from Stamford. The Southern 
Pacific has a series of 20% grades, and the heavy 2,500 ton 
freight and 800 ton passenger trains will require larger 
electric locomotives than anv now m use. Itis also notified 
that the Pennsylvania Railroad Co. has prepared plans for 
the electrification of its line from Harrison, N.J., where the 
Thirty-third-street tunnel line joins the main line which has 
heretofore run into Jersey Citv, to the Park-place station, 
Newark. It is proposed on this line to run through trains 
from Newark to the Hudson Terminal-buildings, at Cort- 
landt-street, and to transfer passengers at the Harrison, 
N.J., station to trains that will take them to the main 
terminal at Thirty-third-street and Seventh-avenue, New 
York. It is said that later on a local service тау be installed 
between the Thirty-third-street terminal and Newark. All 
through trains coming into New York over the Pennsvlvania 
line will stop at the Harrison station so that any passengers 
who desire to go into the lower end of Manhattan can there 
transfer to the Hudson terminal station. 


Brooklyn Developments. 


The Brooklvn Rapid Transit Company is planning de- 
velopments which will involve an expenditure of about 
$50,000,000. The plans contemplate the following exten- 
sions: To equip and operate the Fourth-avenue subway ; 
to extend its Fifth-avenue elevated railway as an elevated 
road to Fort Hamilton ; to elevate its West End line from 
Coney Island to Eighteenth-avenue, and depress the tracks 
from that point north to Forty-second-street, where they 
will run into the Fourth-avenue subway: to elevate its Sea 
Beach road from Coney Island to the point where it joins 
the West End line: to elevate its Culver line its entire 
length ; to extend its Brighton Beach division, as already 
announced, by subway to Flatbush-avenue and Fulton- 
street and thence i the Fourth-avenue subway, the 
Manhattan Bridge and the Canal-street subwav to Mən- 
hattan, to a loop at the North River; to third track its 
Fulton-street line; to third track its Lexington-avenue 
line; to third track its Broadway line; to make various 
extensions to 118 elevated system in the eastern districts 
with a view to furnishing the East New York and Ridge- 
wood sections with a much better transportation service 
than at present exists. 


Thousand Candle-power Tungsten. 


Reference has already been made in this column to the 
new high power tungsten lamps imported by the Electrical 
Accessories Company, of this city. The 600 c.p. lamp has a 
round globe 8 in. in diameter, while the globe of the 1,000 c.p. 
lamp is 9 in. in diameter. Each lamp is made up of two 
filaments in parallel, so that if one filament breaks, the other 
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filament will remain in service and the lamp burn at half 
rating. The lamps are designed to take the place of ordinary 
arc lamps, and flaming-arc lamps for interior illumination. 
The filament is anchored in the centre and also at the 
hottom, and the connections at the top are fused electricallv. 
The anchors at the middle and bottom are arranged so that 
one leg of the filament is in a different plane from the other. 
This results in obtaining better distribution, and prevents 
the filaments from touching each other. There are 16 
coniplete loops in the 600 c.p. lamp, and 20 complete loops 
in the 1,000 c.p. lamp, the length of the loop being about 
6 in. in each case. The anchors are held by a glass rod over 
4 in. in diameter. The lamps are fitted with Edison bases 
so as to screw into an ordinary incandescent lamp socket, 
and thev are designed for voltages ranging from 100 to 120, 
and from 200 to 250. With the introduction of these lamps 
there are now available tungsten lamps ranging in candle- 
power from 16 to 1.000, those above 100 being rated at 
200 c.p., 300 c.p., 400 c.p., 600 c.p., and 1,000 c.p. 


Oscillation Valves. 


Tn a paper on the conversion of electric oscillations into 
continuous current bv means of the vacuum valve, read at 
a meeting of the Wireless Institute in New York, Mr. W. E. 
Smith, who exhabited two Fleming oscillation valves, 
explained in detail their operation when employed in wire- 
less telegraphv. The valve consists of a low voltage incan- 
descent lamp, the filament of which is surrounded by a 
metallic band separated slightly from the filament, the 
intervening space being exhausted to a high degree. When 
the filament is heated bv means of electric current. from a 
batterv of a few cells the space between the filament and 
the metallic band becomes ionized and possesses practically 
unidirectional conductivity. When inserted in a circuit 
subjected to electric oscillations partial rectificcation takes 
place on account of the high resistance for current in one 
direction and low resistance for that in the other. When 
arrangements are properly made from 80% to 90% of the 
oscillating current appears as unidirectional current. Either 
a galvanoemtre or a telephone receiver can be used as a 
detector of the received oscillations. 


Current Items. 


The cotton mills at Albemarle, N.C., have just closed a 
contract with the Southern Power Company for the running 
of all their machinery. Albemarleis on the main line of the 
Southern Power Company, which extends from the power 
plant on the Catawba River to Salisbury. This line carries 
about 80,000 volts. The city may also be lighted with power 
from the company. 

The Lewishon Bros., who have purchased the Iron Dyke 
property in the Seven Devils district, it is said, contemplate 
the construction of a smelter near Ballard's Landing on the 
"nake River to handle the ore from their mines and other 
mines in that district, and will also build an electric line 
from the Seven Devils district down the Snake River from 
Huntington to Lewiston. Itis reported that they have also 
secured an option on the Ox River electric project on the 
Snake River near the proposed site of the smelter. The 
electric power plant when completed will have an output of 
about 30,000 h.p. A tunnel 35 ft. in circumference is being 
driven through solid rock for 2,000 ft., which will change 
the channel of the river. Work has been in progress more 
than three vears and the total cost of the work 1s estimated 
at $3,000,000, 

Merging for self-protection still goes on. The Kinloch Long 
Distance Telephone Company, which controls lines in St. 
Louis and suburbs, and which has traffic contracts with 150 
independent. companies in Missouri, Kansas, Illinois and 
Indiana, has taken steps to assure its independence of the 
American Telephone and Telegraph Company by pooling a 
majority of its stock for five years. The merger of about 100 
independent telephone companies in Kentucky, with a total 
capital of $1,000,000, has also been resolved upon. 


The barge canal to he built between Lake Erie and the 
Hudson River, if constructed with a downward slope, could 
be made to produce $500,000,000 worth of power, said 
Edward R. Taylor, of Penn Yan, N.Y., in a paper before 
the American Institute of Chemical Engineers i in this city. 
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ELECTRICAL INSTALLATION IN ITALY. 
By ARTHUR MORRIS. 

In the Valley of Toscolana, a river which rises in Austria 
and flows into the lake of Garda after a course of about 
20 miles, are many old-established paper mills, which from 
time immemorial have made hand-made papers. The most 
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delivery of water varies according to the time of year, 


| 


from 154 to 396 gallons per sec. From the sluice the water 
passes through a grating into the two pipes supplying the 
turbines. Each of these has a ventilating pipe 16 ft. high. 
There is a third pipe to carry off any water that may be 


in excess of that required for power purposes. 


important of these mills is that belonging to the Andrea 
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Maffizoli A.G., and this company put in a paper machine 
in 1905, erecting a new mill for the purpose. This is close 
to the mouth of the Toscolana, and uses electrical power 
derived from the current of the river. The power station 
is at Camerate, about 3 miles from the river. The channel 
conveying the water is about 1] miles long, and has a 
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Fig. 2. 


Wasser widderatands—Water resistance. Kohlen— Carbon resistances. 
' Sicher—Safety tubes. 


section of about 50 in. square. It is usually full to a depth 
of about 40 in. | 
through tunnels, and much of the rest of it passes over 
two aqueducts, one 100 yards long, the other 45 yards, 
where the water flows in a channel made of cement. The 


For about 5 furlongs the channel runs“ 


Wasser - 


Trennschalter— Dividing Switch. 
Selbskind—Self induction coils. 


Each of the supply pipes is 245 yards long, and made 
of boiler plate, from } inch to 4 
an inch in thickness. They rest on 
cement blocks, and are each 32 in. in 
diameter. It was necessary that 
they should cross the  Toscolana, 
close to the station. As the river 
frequently changes its bed, tunnelling 
under it was out of the question, so 
that the pipes are bridged over the 
stream, as in Fig. 1. The radius of 
the arch is 38 yards. The central 
station building is constructed of 
stone and armoured cements. Its 
external dimensionsare 22 yards by 11, and it houses three 
motors, each of 650 h.p. The water drives three high 
pressure (8 to 9 atmospheres) turbines. These turbines are 
governed to a constant speed of 630 revolutions. The 
governor opens an overflow pipe as soon as this speed is 
sensibly exceeded. The turbines are connected with the 
dynamos by the usual fly-wheel 
arrangement. 

The whole of the purely electrical 
part of the plant was supplied by the 
Unione Elettrotecnica Italiana of 
Milan. The generator gives at the 
speed of 630 revolutions, an alter- 
nating current of 6,300 volts, with 

-42 periods. The exciting machines 
coupled direct with the dynamos 
give 120 amperes, at the maximum 
$ voltage of 75. The alternators are 

connected by cables conducted 
through subterranean channels with 
the switchboard. The latter is in 
four compartments, three fields for 
the machines and one for transmission 
to a distance. The dynamo fields, 
shown in Fig. 2, each contain an 
alternating current meter, an exciter 
volt meter, a synchronism volt 
meter with lamp, two ampere 
meters, a kilowatt meter, a switch 
for the exciting machine with 
governor, regulation for pole ex- 
citing, and a hand chie switch in 
oil. The line field has three-phase 
ampere meters, and an automatic 
relay switch. All resistances, porcelain 
safety tubes, etc., are behind the 
switchboard. On the right behind 
are three cement cells, each contain- 
ing the protection against lighting. 
Each pole passes a self induction, and 
is protected from atmospheric dis- 
charges by a Wurtz lightning con- 
ductor, with 28 rollers and carborun- 
dum resistance, and a Siemens’ horn 
(10 mm. = two-fifth inch) with a 
water rheostat. A 10 kw. Siemens- 
Schukert transformer gives the 
lighting current for the station 
and the dwellings of the staff. For 
hoisting purposes, a 5-ton crane is 
provided. 

The power is transmitted to a 
distance of 3 miles by means of 
open air copper cables. Each cable 
consists of 7 strands, each £i inch, 
with a total section of 00764 square 
inch. The cables are carried on 
steel openwork masts on concrete 
foundations, and with interspaces not exceeding 273 
vards. For smaller and larger spans there are two 
types of porcelain insulators, consisting, one of two, the 
other of three, parts. Forty inches below the cables run 
two telephone wires supported on gréen glass insulators. 

(To be continued) 
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BUSINESS NOTES 


LIGHTING AND GENERAL Home. 


Barn. — The Bath Town Council have taken over the Electric 
Lighting Order from the Bath Rural District Council on terms 
mutually agreed. 


BEXHIII.— At the Local Government Board inquiry on the 
application to sanction a loan of £3,058 for the electrical under- 
taking, the Inspector was told that £443 19s. 1d. represented the 
amount unexpended of a previous loan, which, with the loan 
now asked for, would leave £3,003 19s. Id. available for pros- 
pective expenditure. In reply to a question the Electrical En- 
gineer said that amount would not be sufficient to last the next 
two or three years. The Inspector suggested that if the Council 
had a further £1,500 it would meet the prospective expenditure 
for about 24 years. The Town Clerk concurred, and asked the 
Inspector to put that in and consider it, leaving them a few 
days to get the resolution. The Engineer also thought £1,500 
a satisfactory amount.—-The Inspector: May I take it then 
that the Council will consider the further applieation to meet 
the further extension of mains during the next two or three years, 
and you will advise me as to what is done *— The Town Clerk: 
Yes, —The inquiry was shortly afterwards closed. 

Bısnor’s SrORTTORD.— Messrs. May & Hawes, consulting 
electrical engineers, Westminster, attended a special meeting 
of the Urban District Council and explained their scheme for 
the establishment of an electric department in the town. There- 
upon Mr. Carruthers (Chairman of the Electrical Lighting Com- 
mittee) gave notice that he would table a definite resolution and 
bring the same before the Council at its meeting on January 18, 


Bricutox.—The Town Council have decided to spend £20,000 
on new plant for the Southwick and North-Road Power 
Stations. 


GrimssBy.—-The Town Council have applied to the Local 
Government Board to sanction a loan of £2,000 for street electric 
lighting. 

Hornsey.-—The Borough Electrical Engineer reported that 
the number of consumers connected at October 31 was 1,657, 
and there had since been a net increase of 11, making a total of 
1.668. The number of 30-watt lamps connected is 87,214, as 
compared with 86,603 on October 31. In regard to a letter 
received from the Associated Municipal Electrical Engineers 
it was agreed to authorise the Borough Electrical Engineer to 
expend the sum of £20 on the productions of the publicity 
organisation in the first year of its operation. 


HUII.— The Sculcoates Guardians have intimated that they 
will not require a supply of Corporation electricity as a standby. 
The Hull and Barnsley Railway Co. have applied to the Elec- 
tricity Department for a supply of electricity for power purposes 
at their new pier on the Western Reservation. 


Ровтѕмостн. — With reference to the application of the 
Electric Light Committee to borrow £5,000 for purposes of 
public lighting, but which was refused, the sum being intended 
to include the money already spent in carrying out the lighting 
scheme adopted by the Council, the Committee reported that 
the arc lighting scheme had been completed at a cost of 
£2,490 2s. 3d. The remainder of the scheme for which it was 
proposed to borrow the £5,000, the Committee recommended 
should be abandoned. They further recommended that applica- 
tion be now made to the Local Government Board for sanction 
to borrow the sum of £2,490 2s. 3d. above mentioned. The 
report was adopted. 


SWINTON AND PENDLEBURY.—At a meeting of the District 
Council's Tramways and Electricity Committee, the report of 
the Lancashire Electric Power Co. showed that for the five weeks 
ending November 24, 8,506 units were gencrated as against 
5.592 for the corresponding period in 1908. Since the last 
report a number of applications had been received from trades- 
men in the district, and also from St. Mary's Catholic Church, 
Swinton Hall Road, and Pollitt's Ropery, Swinton Hall Road 
(additional). The total number of applications was now 90 
for the equivalent of 7,138 8-c.p. lamps. The clerk read a letter 
from Mr. Taite stating that he would recommend the directors 
of the Electric Power Co. to enter into an agreement for the 
management of the electricity undertaking. 


TAUNTON.—-Experiments are being carried out by the Elec- 
tricity Committee in regard to street lighting, the tendency 
being to discard arc lamps for new lamps fitted with 100 c.p. 
Osram globes, these lamps being suspended at & lower level 
than the arcs. The type of lamp adopted is one containing five 
100 c.p. lamps, the four outer being controlled by one switch, 
апа the central one separately controlled, which enables con- 
siderable economy to be effected. 


WonsLEY.—-At the District Council meeting it was reported 
to the Finance Committee on December 6 that the Worsley 
Electric Lighting Order having been transferred to the Lan- 
eashire Electric Power Co., the latter had paid the sum of 
£469 14s. in respect thereof. 


AND NEWS. 


LIGHTING AND GENERAL Overseas. 


BRA ZII. — A decree has been issued authorising Mr. Richard J. 
Reidy to lay a submarine cable between Belém, in the State of 
Para, and Nictheroy, in the State of Rio de Janeiro, the cable to 
pass by way of the Island of Fernando de Noronha and the town 
of Maceio in the State of Alagoas; also a cable between Nic- 
theroy and Chuy (State of Rio Grande do Sul), passing by way 
of Santos (State of S. Paulo). The concession is for a term of 
25 years. The cable between Belém and Nictheroy must be in 
operation within three years, and that from Nictheroy to Chuy 
nine months later. The cable will be used for telegraphic pur- 
poses, and the concessionaire may establish any land lines that 
may be required for joining up the cables with the telegraph 
stations. 

Inpta.— According to Indian Engineering, electrical arrange- 
ments in connection with the drilling apparatus for the Mala- 
kand tunnel are so well advanced, that work can be begun very 
shortly. 

ROME. The Italian Ministry of Marine invite tenders for the 
supply of electric lamps and lamp-holders. The upset price is 
placed at 150,000 lire (£6,000), and 10°, of this sum will be 
required as a deposit to qualify any tender. The competition 
will turn on the percentage of reduction offered on the upset 
price. Tenders should be enclosed in sealed envelopes, and 
addressed to the Ministero della Marina, Rome, where they 
will be opened at 11 a.m. on January 11. The specifications and 
conditions may be seen at the Ministry in question, and at the 
Italian Admiralty offices at Spezia, Naples, Venice and Taranto. 
'l'his contraet is open to foreign competition. 


E End 


TRACTION —Home. 


Loxpos : Pappixetox.—The Borough Council have decided 
to oppose the London County Councils project of an electric 
tramway along Wood-lane to Harrow-road, via Westbourne Park. 


MERTON.—Àt a meeting of Merton and Morden property owners 
and others, held at the Masonic Hall, Merton, to discuss the 
proposed electric railway between Wimbledon and Sutton. a 
resolution was passed that the proposed railway was urgently 
needed in the public interest, as it would greatly increase the 
trade and prosperity of Merton and Morden and improve the 
travelling facilities for residents in the district. 


— — —— — — 


TRACTION —Overseas. 

Vascovver (British Columbia).—A new unit, which will 
mean an increase of 10,500 h.p. for the British Columbia Electric 
Railway, has been installed at Lake Buntzen, and is now in 
partial operation, and has already carried over 8,000 h.p. with 
ease. This additional power unit, brings the total number up to 
five, operating on four transmission lines. The machinery of 
the new unit includes an electrical generator, made by the Dick 
Kerr Co., of Preston, and a water wheel, the largest of its kind 
ever made, designed by the Doble Co., of San Francisco, and 
manufactured by the John McDougall Caledonian Ironworks, 
of Montreal, Quebec. From the entrance in the dam, a stave 
pipe line, 7 ft. diameter, runs to the crest of the hill, and from 
there a steel pipe of about the same diametrical dimensions 
takes the water to the new wheel in the power house. 


— — ——— 


COMPANIES’ MEETINGS AND REPORTS. 


SUNDERLAND DISYRICT ELECTRIC TRAMWAYS. 


The report of the Sunderland District Electric Tramways, Ltd., 
for the year ended October 31 last, to be presented at the meeting 
on the 4th proximo, states that, after providing for interest on 
the Prior Lien bonds and First and Second Mortgage Debentures 
and loans. namely, £9,730, the accounts show a loss on the year 
of €780, bringing the loss to date up to £14,604. During the year 
the traffic receipts fell off by £1,319, but against this a saving 
was elfected in working expenses of £2,108. T his decrease in 
traffic is attributable to the exceedingly unsatisf ctory state 
of trade in the district served by the company during: the past 
year following on the long shipbuilding strike of the previous 
vear. In addition, the unfortunate weather of the past summer 
contributed to the decrease. Signs of improving trade are now 
discernible in the district, and the directors are hopeful that 
the coming year will show a very considerable improvement m 
the company’s position. During the year Prior Lien bonds 
have been issued at par for cash to the value of £4,500, bringing 
the total issue up to £10,500. Out of this money the item of 
sundry creditors for £5,486, as shown in the last balance-sh® et. 
has been reduced to £1,278. The rolling stock has also been 
put into good order, 


— — — —— — 
— — — в 
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COMPANIES REGISTERED. 


COMPAGNIE GENERALE ELECTRIQUE DE LE CHAMPAGNE, LTD. 
Capital, £80,000, in £4 shares. Objects: To instal and exploit 
works for the distribution of electric power in the Valley of 
Guippe, Rheims, and in Aisne, Ardennes, Marne, all in France, 
and elsewhere ; to build works and lines of transport in the 
Department of Marne, and the bordering Departments, for the 
production, transportation and distribution of electric power. 
The first directora (to number not less than two nor more than 
five) are: J. Bouchet and H. Lamort (managing director), and 
others (if any) to be appointed by the signatories. Remuneration 
of managing director, £240 per annum ; of chairman, £150 ; of 
other directors, £100 each per annum. Registered office, 1 Broad- 
street-place, Е.С. 


ELECTRO METALLURGICAL SYNDICATE, LTD.—Capital, £1 250, 
in 2s. 6d. shares. Objects: To acquire certain options, to work 
and exploit patents, acquire land, and call for electrical power ; 
to adopt an agreement with (C. J. Head and W. D. Rock, and to 
carry on, either in connection with the above options or other- 
wise, the business of manufacturers of ferro-chrome or other 
alloys, etc. Minimum cash subscription, £10. The first directors 
are not named. Registered oflice, 25, Victoria-street, West- 
minster. 


CONTRACTS OPEN. 


HOME. 


EnrTH.— Urban District Council.—High-tension, three-phase. 
alternating current switchboard. Particulars (42s.) from 
Engineer, Electric Lighting and Tramway Offices. By 
January 10. 


OVERSEAS. 


CAPE Town.—-Cape Government Railways.—G.P.O. 
Table Bay Harbour Board. - Sale of machinery and electrical 
equipment. (Particulars from Agent-General for the Cape 
Colony, 100, Victoria-street, Westminster, S.W.) 


and 


DrRBAN.— Municipality. — Proposed electric light and power 
supply works. Est., £100,000. 


REVIEWS. 


“The Practical Electrician's Pocket Book and Diary." 
Edited bv H. T. Crewe, M.LM.E. (London: &. 
Rentell & Co., Ltd. Price: leather, Is. Gd. net; 
cloth, Is. net). 

This popular annual makes its reappearance in thoroughlv 
up-to-date guise, for it has undergone careful revision 
from cover to cover. Moreover, several new articles have 
been included, touching upon such recent departures and 
improvements as Siemens’ O. S. Wiring System, Auto- 
transformers, Instructions to Chargemen, and other matters. 
It covers a multiplicity of subjects in a condensed form 
in a way that will appeal to the busy practical man. The 
Diary is printed on squared paper, so that curve plottings 
may be recorded. An excellent feature is embodied in the 
tear-out folios at the end comprising “ Materials, Requisi- 
tions and Reminders required for Job at „and 
** Particulars for Estimating for Work at „ both 
forms having printed lines covering all that is likely to 
be required. 


PATENTS. 
Galvanle Dry Batteries. 


11155.--1909. G. L. PATTERSON, Manhattan, U.S.A. The main 
object of this invention is to improve a dry battery of the 
socket type so that it is readily convertible into a battery 
of the binding post type. Fig. 1 is a side elevation of the 
battery, partly in section, one cell only being shown in 
place. Fig. 2 is a side elevation, partly in section of a single 
cell when used after the manner of the ordinary dry 
battery cell of the binding post type. Fig. 3 illustrates one 
detail of construction; Fig. 4 illustrates another detail 
of construction ; Fig. 5 still another detail of construction. 
l represents a case intended to protect one or more cells. 
2 represents the socket element, in this instance oper«ting 
as a cover for the box and being adapted to hold three 
celle. In this particular construction, the socket element 
2 is provided with three internally threaded socket pieces 
6 arranged to receive as many cells. 4 represents an out- 
going terminal connector for one of the socket pieces 6. 
5 represents the incoming terminal connector for the 
socket. ln this instance the terminal 5 is provided with 
the integral contact piece 7. The cell 3 comprises a cupper 
external part constituting one electrode, a carbon stick 8 
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constituting the opposite electrode, and an electrolyte 9 
surrounding the stick. 10 represents a washer to seal in 
the cell. In the ordinary use of the battery cell, it requires 
merely screwing in the cell 3 to the socket piece 6 to secure 
the cell in place, and at the same time to put the two 
electrodes of the cell in operative electrical connection with 
the socket terminals. Ав it sometimes happens that the 
user is not provided with a socket to take a cell of this 
type, it is desirable that these cells be so constructed that 
they may be quickly and advantageously used after the 
manner of the ordinary dry battery cell of the binding 
post variety. Detachable connecting members are, three- 
fore, provided to perform the function of binding posts so 
far as involves the connecting of wires to the cell, which 
will not interfere with the operation of the cell when used 
with a socket holder. The detachable wire connecting 
means are indicated at 11 and 12, and each comprises a 
head having a projected threaded stem so that they may 
be mechanically and electrically connected to the cell. In 
this particular in:tance, the connector 12 is adapted to be 
screwed into a threaded opening in the end of a metallic 
cap l4, carried by the outer end of the carbon electrode 


2 
4 


"ig. 


и 


8. This сар 14 constitutes the terminal end of the carbon 
electrode, whether the cell is to be used as one of the socket 
type or the binding post type. The other wire connector 
11 screws into a threaded opening in a terminal piece I5 
which stands within the cupper portion of the cell 3 and 
about flush with the upper end as best seen in Fig. 2. When- 
ever it is desired to use the battery cell after the manner 
of a cell of the binding varicty, the end of each circuit 
wire may be attached in the usual manner by simply 
bending an eye at the end of each wire and connecting it 
to its proper electrode by means of one of the dctachable 
binding posts 11 or 12. Whenever it is desired to use the 
cell after the manner of a socket cell, the membera 11 and 
12 are easily and quickly removed, leaving the upper ends 
of the cell unobstructed and ready for insertion in the 
socket. 


Electrie Indicators. 


1985.—1909. J. Sax & Co., Lro., London, W.C. In electric 
indicators of the type in which a signal arm carrying a 
semaphore disc is released from a catch by an electro- 
magnet and is allowed to drop to give the signal, and is 
afterwards re-set in its non-indicating position by another 
solenoid or magnet, the improvement consists in providing 
a re- setting indicator very compact and cheap and simple 
to manufacture, and not liable to be operated accidentally 
by sudden jarring or vibration. It combines the advantages 
of both electrical and mechanical re-setting devices without 
the disadvantages of either. Figs. 1 and 2 are elevations 
taken from points at right angles to each other, showing 
the general arrangement of the parts of the indicator. 
Fig 3 is a plan, Fig. 4 is a detail sectional view to a large 
scale of the upper part of the re-setting solenoid. Fig. 5 
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is à detail view showing the shape of the stamping from 
which the indicator arm with its pivots and associated 
parts may be formed. Fig. 6 is a corresponding detail 
view showing the stamping for the catch lever and the 
associated parts of the locking device. The back’ plate a 
may be stamped out of a plain piece of metal and be slightly 
dished as shown. This back-plate has at its upper part a 
rectangular extensional bent over at right angles to it, and 
serving as a bracket to carry both a horse shoe electro- 
magnet 6 for releasing the locking device, and also a solenoid 
c for re-setting the indicator. The horse shoe magnet b 
is arranged parallel to the back-plate, and rests on the 
upper side of the shelf portiona!, the outer end a2 of which 
is bent over around one bobbin of the magnet, thus clipping 
it firmly and securely in position without any further 
fastening devices. The re-setting solenoid c, on the other 
hand, extends downwards from the underside of the bracket, 
and is held in a sheath c! which may be attached to the 
shelf as in Fig. 4, by means of small projections c? at its 
upper edge which pass through holes in the shelf part and 
are clinched over, thus giving a firm and simple connection. 
The plunger d of the re-setting solenoid has a small guide 
rod d! at its upper end working through a hole in the shelf 
piece, and at its lower end it is pivoted to an arm. In this 
way the plunger becomes a floating one as it were; that 
is to say, it moves in the solenoid freely without touching 
the inner tube thereof, thus obviating any friction at this 
part. The employment of a solenoid and plunger arranged 
in this way permits of a comparatively long range of motion 
with a fairly powerful action over the whole of the range. 
The locking device consists of an upright lever e having 
a catch el, and pivoted near its middle part on a pin e2 
projecting from the back-plate. The pivoting of this lever 
e on the pin e2 is effected by a pair of small lugs or journals 


Fig? 


а? 


еЗ carried by а cross-piece e4. At its upper end the lever e 
carries the armature b1 of the releasing magnet b. The 
tooth engages a finger /! on the same pivot as the signal 
arm f of the indicator, this being brought about by the 
action of a spring e$ which serves to hold the tooth and 
catch in firm engagement, thus providing a positive lock 
which renders the indicator proof against the action of 
sudden shocks, so that it can be safely used in situations 
where it is liable to considerable vibration, such, for instance, 
as in engine rooms, on ships, on railway trains and in 
factories. The signal arm f, which carries the diac or sema- 
phore f? has a short projection f3 to which the core or 
plunger d of the re-setting solenoid is connected. As the 
core has a fairly considerable stroke, and as the arm f is 
of considerable length relatively to the projection f3, the 
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range of movement of the disc or other signal f? becomea 
correspondingly large. . Hence a larger and, therefore, a 
more clearly observable disc can be used on the arm than 
would otherwise be possible. In addition to the above, 
the signal arm has a tail piece /4 which may be screw- 
threaded and on which an adjustable balance weight /5 
is provided. This balance weight forms a ready means of 
adjusting the sensitiveness of the movement either for 
releasing or replacement. The pivots of the arm f may 
consist of a pair of perforated downwardly bent lugs /6 
which are carried by lateral projections /7, and which аге 
passed over a pin, axle or stud /8 secured to the back- 
plate. The lugs /6 are held in position against endwise 
movement by a pin . Assuming that normally the parts 
are in the position shown in Figs. 1 and 2, then when a 
current is set through the magnet 6, then the armature bt 
is attractod, the lever e moves on its pivot, and the tooth e1 
is drawn back away from and clear of the finger f!. The latter 
being free, permits the arm f3 and the plunger d to drop, which 
they do more or less suddenly according to the adjustment 
of the balance weight f5. The arm f, of course, follows 
this movement, and the indicator disc /? is brought unto 
the position f*, which is that in which it is pare through 
the usual window or aperture of the indicator casing. 
When it is desired to re-set the indicator, it is only necessary 
to complete the circuit of the solenoid e by a press button 
provided in the usual way for this purpose. The plunger 
d is then drawn upward again and the parts resume the 
position shown in Figs. 1 and 2, whilst the catch c slips 
on to the end of the finger f! under the action of the spring 
c5 and re-locks the indicator so that it cannot be opera 
until the magnet b is again energised by the sending of a 
fresh signal current. 


Trolley Wires. 


22681.— 1908. H. Ѕснотте, Pittsburg. The longitudinal jaw 


of the trolley wire hangers have outwardly bent flanges 
and locking sleeves for pressing the flanged ends of the 
jaws inwardly, so that their lower ends will hold the trolley 
wire. This improved wire can be applied for single or 
double catenary constructions. 


Collectors for Electricity. 


22951.—1908. E. M. SCHOLLENBERGER, Chicago. In a com- 


bined trolley and sleet cutter, in which the trolley wheel 
comprises two recessed divisions mounted upon an axle, 
a central core is arranged between the two divisions. This 
core is rotatable and longitudinally adjustable upon the 
axle, and also fits into the recesses of the divisions. The 
divisions can be pressed towards tbe core and against the 
trolley wire, whereby ,the core and divisions can move 
longitudinally of the axle as a whole or independently. 


Generation of Electrica] Power and Means of Regulation in 


Speed of Vehicles. 


23396.—1908. W. P. DvnTNALL, Herne Bay. The invention 


consists in combining a high speed steam turbine, internal 
combustion engine, or other prime mover mounted in a 
self-contained vessel or locomotive, with a polyphase alter- 
nating current generator, and with continuous current 
exciter in connection with an electric power and 
periodicity mechanically driven transformer. This com- 
combination is to supply polyphase alternating current to 
polyphase alternating current induction motors. 


Electrie Switch. 


28092.—-1908. VERIT VS, Lrp., London. The carrier for the 


switch arm and stops, and the terminals and stop connec- 
tions, are attached to a base plate, so that the switch arm 
is inwards and adjacent to the plate, while the terminals 
and stop connections are presented outwardly on the single 
carrier for easy and convenient wiring. A removable 
casing fits over the carrier and encloses it. 


Electrolytic Devices. 


Tbis electrolytic 
device has two tubes, each having two cells separately 
connected in parallel with two similar parallel shunt re- 
sistances of à shunt arrangement that is connected across 
electric supply mains at opposite sides of a main shunting 
resistance in one of such mains, and comprises a high 
resistance common to and in series with the paralle shunt 
resistances. Each of the parallel resistances has a voltage 
drop greater than the back E.M.F. of the corresponding cell. 
Two corresponding electro-magnet devices are brought into 
action by the gases evolved in the cells, and work differenti- 
ally on registering mechanism common to them. 
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Electric Contact Breakers. 


17436.—1909. J. A. SCHNEIDER, Lakeport, U.S.A. This is an 
electric contact breaker for internal combustion engines. 
Contact is made and broken between a number of stationary 
arms, and a revoluble member mounted eccentrically upon 
a rotating shaft. The hub of the revoluble member has a 
frictional device to retard its rotation. 


Controlling Electric Switches. 


7113.—1909. A. S. Сгвітт, Schenectady, U.S.A. A plurality 
of actuating circuits are connected successively to suc- 
cessive switches by the co-operation of contacts controlled 
by the switches, with means which normally closes contacts 
in all of the actuating circuits, and is responsive to current 
through any actuating contrivance for temporarily inter- 
rupting the succeeding actuating circuit. 


Trolley Wheels. 


15895. —1909. G. Kress & Co., G. m. b. II., Berlin-neu-Hohen- 
schönhausen. This is an improvement in trolleys used in 
electric traction, and in which the felloes are connected 
with the bushes by lateral steel discs forming an oil chamber. 
The bush is connected with the wheel felloe by lateral 
discs arranged in grooves in the felloe to form an oil-tight 
joint. By this method of construction the size of the oi 
chamber is increased, and at the same time a saving in 
the material of which the wheels are made. 


Polyphase Aiternating Current Induction Motors. 


14579.—1909. B. G. Lamme, Pittsburg, U. S. A. This is an 
improvement in controllers for polyphase alternating cur- 
rent induction motors, in which each phase circuit of the 
motor primary winding is divided into a plurality of sections, 
which are connected to one another in diflerent series to 
form the starting and running connections of the primary 
winding. The object is to provide a controller of this class 
which shall obviate the necessity for employing auto- 
transformers. For this purpose, the change from a sym- 
metrical starting connection of the primary winding to a 
symmetrical running connection of the winding is effected 
by varying the connections of the sections of each phase 
circuit successively, во as to form a series of unsymmetrical 
connections. 


Periodical Interruption of Alternating Electric Current. 


9502.—1909. L. J. B. DRavrLT. Paris. The apparatus consists 
principally of the combination of a mercury jet interrupter, 
with a special electric motor, by means of which the inter- 
rupter can be started automatically and be rotated at a 
speed synchronous with the number of periods of the cur- 
rent. The interrupter comprises a hermetically closed 
vessel containing mercury, in which there dips a rotary 
core. This draws up the mercury by centrifugal action, 
and projects it through an orifice into a contact tooth. 
The moment the mercury comes in contact with the tooth 
it closes the circuit in which the interrupter is included. 


Receiving Instruments for Electric Telegraphy. 


6525.— 1909. T. CLARK, Greenwich. In this instrument two 
opposite sides of a suspended coil are free to swing through 
narrow air gaps between the poles of a magnet and a soft 
iron core fixed between the poles. The coil is formed from 
fine wire, covered with an insulating enamel varnish, pos- 
sessing suflicient plasticity to enable the wire to be wound 
and shaped into a coil without injuring the insulation. 


Controlling the Speed of Electric Motors for Rolling Mills. 


3588.—1909. SocrETE ANONYME D'OvanÉE Maninavr, Liege. 
An excitation system, provided with an automatic regulator, 
is employed in connection with the rolling mill motor. The 
regulator is controlled by the principal current for the 
purpose of preventing the interruption of the excitation 
taking place too rapidly. 


Sheathing Electric Cables. 


3257.— 1909. E. WLiTZENMANN, Pforzheim. "The sheathing 
head of the machine is positively connected to the winding 
up apparatus for the sheathed portion of the cable in such 
a way that the winding up apparatus simultaneously also 
provides for the feeding forward of the portion of the cable 
to be sheathed. 


Electric Time Switches. 


2605.--1909. W. E. RicuTER, Albuquerque, U.S.A. A slid- 
i ably mounted rod is connected to the switch. A spring 
causes the rod to close the switch. A second rod and spring 
are adapted to open the switch. The action of the two 
sets of rods and springs is governed by pivotally mounted 
arms, which engage the rods when they are not in action. 
Yielding fingers release the arms from the rod at stated 
intervals. 


Fittings for Incandescent Electrical Lamps. 


430.—1909. F. W. Suter, Upper Holloway. The lamp carrier 


is formed integral with the trough-like casing. The casing 
and the carrier are bent to form guides for the reception of 
the reflecting strips. Being in one piece, the guides are 
straight and uniform, so that there is very little risk of 
the reflectors being broken when inserted. 


Dynamo Electric Machines. 


24854.—1908. Внітіѕн THomson-Hovston Co., London. This 


is an improvement in dynamo electric machines of the split 
pole converter type, and consists in the use of commutating 
poles as auxiliary poles for changing the voltage ratio, as 
well as for commutating. The chief feature of the inven- 
tion, however, is the variation of the voltage ratio, and the 
provision of a commutating tield of a density which increases 
with the load. This is brought about by arranging that at 
full load the greater portion of the flux from the auxiliary 
poles must enter the armature on that side of the axis of 
commutation nearest the main pole of similar polarity. 


Telephone and Electric Light for Divers. 


26867.—-1908. R. Н. Davis, London. ‘The telephonic equip- 


ment and the electric supply equipment are combined in a 
single apparatus, and obtain their energy from one source. 
The diverse equipment consists of a transmitter and a 
receiver located within the helmet, a bell push operated by 
pressure of the chin, and anelectric lamp fitted to the helmet 
or dress. The attendant’s equipment comprises a hand tele- 
phone set, a battery of secondary cells, and a signal bell, 
and a switch for controlling the lamp circuit. The whole of 
this equipment is arranged in a case. The two equipments 
are connected by a cable, the one extremity of which fits 
into a socket in the case, while the other extremity fits into 
a socket on the diver's helmet or dress. 


Electric Ignition Device. 


27212.-—1908. С. Ceci, Lee. This is an improved make and 


break device for electric systems, and consists in the pro- 
vision of a governor of the direct sliding weight type, the 
enclosure of the whole of the mechanism, and the variation 
of the spring of the governor from the exterior of the 
apparatus. 


Electrica] Wiring for Houses. 


24533.—1908. J. S. HIGHFIELD, London. The object is to pro- 


vide a cheap method for carrying out house installations. 
For this purpose the two insulated conductors are embedded 
in a strip of flexible material, which forms the basis of the 
installation. Where turnings occur, the tape containing the 
conductor is cut, the wires being left intact and the parts 
joined by special joint pieces. 


Regulating Polyphase Electric Commutator Machines. 


24581.—1908. ALLMANNA SVENSKA ÉLEKTRISKA ÁKTIEBOLAGET. 


Westeras. Improved means for regulating commutator 
machines o; the induction type, wherein each phase of the 
armature winding, in series with an adjustable auxiliary 
winding provided on the stator, in the same axis and in 
series with a third winding or windings, by means of which 
a magnetising current is supplied to the armature, is closed 
by impedance or directly short circuited. 


Alternating Electric Current Motors. 


19299.—1908. BniTisH THoMsoN-HovusTON Co., London. The 


invention consists in arranging the motor controller to con- 
nect the motor to the source, with series repulsion motor 
connections, and providing auxiliary means for short 
circuiting the motor armature when starting under heavy 
loads. The motor controller opens the armature short 
circuit when the controller reaches a high speed position. 
Interlocking connections are provided between the short 
circuiting means and those contacts of the controller which 
impress the shunt voltage on part of the motor winding, so 
that when the short circuit is established the shunt voltage 
is removed and rice versa. 


Electrie Signalling in Connection with Mine Haulage. 


21693:[—1908. R. RUTHERFORD, Ferryhill. A number of indi- 


cators are located at different points of the installation, and 
illuminated by electric lamps so as to give visual indications, 
such as “ready,” change decks," “ men," "riding," 
shaft work.“ etc. The lamps are controlled by switches, 
and so connected that the illumination of corresponding 
parts of the indicators is rendered impossible, until the 
switches controlling the lamps illuminating each of the 
corresponding parts have been moved by the attendant in 
charge of the signalling portions into their proper position. 


930 THE ELECTRICAL ENGINEER, DECEMBER 31, 1909. 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


————— 


+ 
Warrington Corporation........ — E 
West Ham Corporation....... Dee. 16 2,282 2229 -- 52 4 5,141 27 
+ 


| 
\ 

— | — 
| 


35,502,836 2,656,854 -789 10°95 | 4,417 | 6-79 


9,440,369 976,714 | — - 2190 6:509 


14-7 | Mar. 31/122,881 


Wolverhampton Corporation. . Nov. 8 841 823 — „ 31 44,432 


Traffic Returns per Increase or Miles of | Accounta for past year. 
week. | decrease. track open. 
| Cost 
Line. | — | per 
| Receipts car 
Ending ' 1909. 1908. Week. | Current | 1909. | 1908. Total Passengers | Car miles Pas- Car Mile of | mile. 
| | | year. Ending receipts. carried. run. enger. mile. | track. 
| 
——— T pn ̃ñ ̃ p e p pp 
£ £ £ | e £ | | 
Aberdeen Corporation ......... Dec. 22 1, 165 1,275 — 110 — 1086 | 27} 271 May 31| 71,930 17,517,304 1,666,119 | 98 11:02 4,940, 593 
Ayr Corporation Sept. 18 671 562 + 108 — 8 8 te e — | 25 em | „ бшш 
| | | | 
Baker Street and Waterloo Ву... Nov. 8.141 6,070 --2,071 pM “25 | — z 2 z — "E a — — 
Birkenhead Corporation . Dec. 19 1,022 1,066 — 44 — 485 | 24: pos 13-62 — — — — | — t = ы 
Birmingham Corporation....... Dee. 18 6,941 | 6658 + 28 — 66. 702 5852 — € 8 | s 5 
Blackburn Corporation Oct. 6 1,100 1,293 — 173 — 1,036 | 24:53 283 == == = z= = se || heme = 
Blackpool Corporation......... Aug. 26 2,152 2050 + 102 ＋ 732) — | — — = == -— = ЕЕЕ = — 
Blackpool-Fleetwood Trams... „ 8 2,304 2,309 — 24 — — Se — = = | == = = = i 
| 
Bolton Corporation............ Oct. 10 2,416 2,337 + 79 — 259 42 42 | Маг. 31 117,799 25,492,902 | 2,492,147 11 11:34 | 2,804 6-50 
Bournemouth Corporation...... у 21 1,681 | 1,723 — 42 -- 23 | 20} 291 бо» 31 86. ,225 13,991,328 1,706,008 , 1°47 '1171 | 2,912 | 7-22 
Bradford Corporation.......... Dec. 18 4,537 | 4,447 + 90 +4 6,163. 98 | 54°81 „ 31 236,258 47,839, 569 5,381,007 117 10°69 | 2,378 — 
Brighton Corporation Dec. 19 702 719 — 17 ＋ 1,633 9:6 | ее e EO = ENS | = X Res = 
| 
Bristol Tramway Company..... 1 8 24 6,349 5,841 4- 508 = = 57 51 Dec. 31 265,362 46,652,389 5,756,842 | — — = ы 
Burnley Corporation........... Dec. 25 1,110: 1,388 — 278 E | lel 191 Mar. 31 64, 261 12,355,958 1, 202,330 1:23 19:83 | 6,971 7-02 
Burton Corporation............ Dec. 18 251 250 T 1 — 237 6§ 64 „ 31 14918 3,221,595 430,913 [1-04 · 8:30 | 1,460 5-85 
Cardiff Corporation............ April 3 2,000 1,957 43 | — — — „ 31 109, 979 | 25,058,146 | 2,497,100 | — 10:57 — — 
Carlisle B ... June 19 170 175 — 5 — 89 == == => == = — a 222 = = 
Central London ilway ....... pee 18 6,158 5,787 + 371 ——42,508 6-32 5.77 Dec. 81,350,150 41,898,373 1,466,781 | 2°01 | Б-769 65,404 30-27a 
Charing X, Euston, & Hamp. Ry. Nov. 6, 822 6,092 4 730 — 7:75 = = ux ека = — = — == 
City and South London Railway|Dec. 26 8,497 3312 ＋ 185 4-3,179 | 726 | 7:96 — i — — — — — — 
Colchester Corporation July 14 200 219 — 39 8 — | Mar. 31: 10,983 | 2,308,721 | 349,539 | 1:09 | 7:74 1,477 | 6-56 
Cork E. T. and L. Company.. . . Dec. 16 427 220 + 7 635 | 980 | 9:89 | Dec. 31 24044 | 5,737,478 896,945 | — | 643! — | 448 
Croydon Corporation Nov. 19 1,476 1,249 227 ＋ 4,544 | 114, — | Mar. 31 74132 | 16,277,418 | 1,884,137 | 1-06 9-56 3,708 | 7-109 
Darwen Corporation........... Oct. 1 230 256 — 17 — 201 723 723|) „ 31 13,899 2,557,654 245,584 | 1:30 | 18-68 | 1,922 | 9-40 
Dover Corporation ............ Sept. 18 230 252 — 22 и 395 7 | — „ ЗІ 11,593 2,697,672 316,754 | -98 | 8-78| — — 
Dublin and Lucan Electric Ку... Dec. 24 125 151 — 26 6 7 7 — mt — = == ES = = 
Dublin, Ur, . . . . . Dec. 17 4,953 | 4,873 | 80 42,116 | 541 | 543 — — — | — — — — — 
Dundee City Tramways........|Oct. 6 1.332 1.305 — 27 — 569 — 26} | May 15 60,573 | 16,367,011 , 1,281,552 | -875| 1:9 | 2,971 | 7:46 
East Ham Corporation.........|Dec. 18 942 | 908 + 34 + 4,561 15 16 Mar. 31| 47,430 15,355,703 | 1, „091, 586 73 | 10°26 — 6°06 
Glasgow Corporation..... ... . . . Dec. 18 16,466 | 16,611 -— 145 — 9,239 ' 189 | 181 May 31 907,494 | 226,948,290 | 20,760,722 | 96 10-40 5,080 5:80 
Gloucester Corporation. Oct. 6 395 425 — 30 -} 535 15 — Bet NE == == р = == — | 
G.N., Piccadilly and Brompton. Nov. 13,429 | 9,354 + 4,075 = 925 | — oe SM 2 "E ee 
Halifax Corporation ..... sees жа — — 52574 37 | Mar. * 81,872 | 20,378,672 | 1,786,390 | 11°40 |11:18 | 1,5281 8-40 
Huddersfield Corporation....... Dec. 4 1.613 1,357 ＋ 256 |4 2,663 28 28} | „ 31 84,704 | 16,200,020 | 1,960,329 | 1:29 10:37 2,421 5:10 
Hull Corporation.............. Dec. 25 2,852 2,800 + 52 |4 4,088 29 26 » i 128,722 | 30,064,254 , 3,022,844 | 1: 1022 | — 604 
Nford Corporation............. Dec. 18 472 431 - 41 4 1,271 10 10} „ 31 25,328 6,385, 466 634,446 | 87 | 0-58 2,066 6-42 
Ilkeston Corporation........... Dec. 15 12 120 | — — 238 4 4 » 91, 7,214 1,968,850 198,415 | 91 | 79 | 1,803, 7:04 
Kirkcaldy Corporation......... Sept. & 269 286 — 7 — 74 71 | May 15 14,993 4,874,199 459,066 | 711 7-838 1,856 | 5:26 
Lancashire United Tramways .. Dec. 22 929 | 1,161 — 222 — 934, 39 39 | Dec. 31 68,904 | 12,554,593 | 2244844; — | — — — 
Leeds Corporation Sept. 16 6896 | 6.624 I 272 |} 3,662 | 108 962 | Mar. 31 340,368 | 75,734,083 | 7,604,989 | 1:06 |10.62 3,527 5-61 
Leicester Corporation.......... Sept. 11 2,162 2,130 Ы к ee ыш oM pt = ex. He wees a i ces 
] l 1 
Liverpool Corporation ......... Nov. 6, 10,803 10,687 ＋ 116 side 109 | 104 ' Dec. 31 572,822 124,043,239 | 12,231,700 | 1:108, 11:24 | 5,508 7-94 
Liverpool Overhead Railway....|D.c. 19 1,247 | 1,330 — 83 — 163 | 6-65 Mu June 30 79,004 | 11,171,516 | 1,106,886 | — — — — 
| | | | | 
London County Council........ Dec. 11 38,298 | 34,162 -]- 4,136 4 64,980 127} 1211 ; Mar. 311,274,660 279 166,461 | 25,601,028 | 1:08 |1174 | — 6-79 
Lowestoft Corporation......... D.c. 11 155 150 + 5 — 30 34 — Sept. 30 11,399 2,645,206 370,320 1-03 | 7.86 2,279 6-12 
Maldstone Corporation Dec. 18 132 141— 9 — 51 — — — — — — — — — 
Manchester Corporation Sept. 11 16,631 , 15,297 +4 334 — 2,871 | 183 181 — — — — — - | 2 = 
Metropolitan District Railway .. Dec. 18 11,178 9,839 41.339 414.164 24 24 — te С — — — — — — 
Metropolitan Railway.......... Dec. 18 17,985 | 17,054 931 —1,174 241 211 June 30 680,357 99,846,735 — 1°46 — = = 
Nelson Corporation............ Oct. 16, 151 131 + 20 + 7 21 23 | Mar. 31 7,302 2,060,712 204,710 ‘85 | 8:63 | 1,907 = 
Newcastle-on-Tyne Corporation. Dec. 18 3,885 | 3,893 — & — 1,212 601 59 » 31 211,085 46,203,164 4,411,745, 1°10 | 11°48 | 8,604 | 6°36 
Newport (Mon.) Corporation.. . Oct. 9 663 638 25 — 811 14 14 „ 31 35,531 8,174,008 798,029 | 1:04 | 9-89 | 2,460 | 7-21 
Oldham Corporation...........|Jan. 24 1,778 1,516 202 — 386 — — — -— — — — — — — 
Portsmouth Corporation ....... Oct. 10 2046! 1,809 + 227 — 28} | 28} | Mar. 31 97,741 | 21,247,048 | 2,809,439 | 1-10 1018 — — 
Reading Corporation........... p 16 054 | 585 — 31 — 156 13 13 | „ 31 32,769 7,933,572 9165, 481 — 8-93 — 4:65 
Rochdale Corporation.......... Dec. 26 1,240 1,126 '4 114 + 746 | 20-9 | 20:03, „ 31 56,558 | 10,196,148 | 1,252,025 | 1-32 |10-83 | 2,093 647 
Rotherham Corporation........ Feb. 4 555 587 -- 32 — — — — — — — — — — — 
Salford Corporation Sept. 27 4,596 4,662 — 66 dud 78 742 | Mar. 31 244,065 45,771,011 5,486,150 | 1°25 | 10:67 3, 185 — 
Scarborough Tramways Co. — bm C a = са a US x n ENS -— zi 
Sheffield Corporation . . . . Dec. 19 5,594 5,510 ＋ 83 +2 328 | 398 | 37 | Mar. 25 289,746 | 17,568,686 | 7,065,380 | -896 9:842, 4,226 5-04 
Southampton Corporation. . e Dec. 15 950 982— 32 — 346 18 18 „ 25 52,047 | 10,121,887 | 1,157,451 | 1:25 11˙33 — 7-30 
| 
Southend-on-Sea Corporation... Aug 21 995 667 + 438 -+ 1,483 — м И © — = == == ai^ е T 
Stockport Corporation ....... e| — — — — — 25 25 | Mar. 31 52,004 9,155,172 | 1,335,911 | 1°84 9:342 1,830 | 4°76 
Sunderland Corporation........|Jan. 27 1,310 1,336 — 26 — 7,984 — | — = Z e cc ne ЕСИ n - 
Swindon Corporation .......... Dec. 11 "126 114 4- 12 — — — — — — — — — | — — 
тоу Tramways............|Aug. 26 630 | 647 30 — | 841 — Dec. 31 15,065 2, 880, 420 | 353,297 140 1023 — — 
Wallasey U.D.C. ..............|D с. 18 812 | 806 6 + 698 | 12°68 | 12°45: Mar. 31 43, 823 8,331,038 891,540 1:2 (11:79 3,453 | 7°72 
: [ 
| | 


П 


2 SS — ee — - — ~ == ee = X z E = А = ae = 5 = — — NE — Ae Se ee gems 


a Train Miles. n Half - year's figures. 
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CLASSIFIED DIRECTORY OF ADVERTISERS. 


Accumulators. 
Brockie-Pell Arc Lamp Co., Wimbledon, 8.W. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Company, Marshgate-lane 
Stratford. 

Johnson and Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer. Chapman & Messel, 36, Mark-lane, 

London, E.C. 


Acid Proof Paints. 
Griffiths Bros., Mack’s-road, Bermondsey,S. E. 


London Electric Firm,George-street, Croydon. 
Arc Lampe. 
British Thomson- Houston Company, Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Edison and Swan United Electric Light Co., 
36 and 37, Queen.street, Cheapside, E.C. 
Foster Arc Lamp and Engineering Co., 
Wimbledon, S.W. 
General Electric Co., 71, Queen Victoria-st. 
India Rubber, ete., Co., 106, Cannon-st., E.C. 
Johnson and Phillips, Old Charlton, Kent. 
Union Electric Co., Park-street, Southwark, 
London, S. E. 
Auto-T 
British Westinghouse Electrical and Mfg. 
Co , Manchester. 
Brockie-Pell Arc Lamp Co., Wimbledon, S.W. 
Foster Arc Lamp and Engineering Co., 
Wimbledon, S.W. 
Johnson and Phillips, Old Charlton, Kent. 
Ball Bearings. 
Fischers Ball and Bearing Co., Hinckley-st., 
Birmingham. 
Croft & Perkins, Leeds-road, Bradford. 
Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
India Rubber, etc., Co., 106, Cannon-st., E.C. 
Johnson & Phillips, Old Charlton. 
Beiti 


ng. 

Hendry, J., 252, Main-et., Bridgeton, Glasgo’. 
Willcox & Co., 36, Southwark-street, S.E. 
Bitumen Refiners. 

Keys, W. H., Hall End Works, West Brom. 
Boilermakers. 

Babcock & Wilcox, 30, Farringdon-st., E.C. 
Heenan & Froude, Worcester Engineering 

Works, Worcester. 

Cable and Wire-Covering Machinery. 
India Rubber, ete., Co., 106, Cannon-st., E.C. 
Johnson & Phillips, Old Charlton, Kent. 

Carbons (Arc Light). 
General Electric Company, 71, Queen Vic- 

toria-street, E.C. 

India Rubber, ete., Co., Silvertown, Essex. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersgate-street, 


London, E.C. 
Cable and Wire Makers. 
British Insulated and Helsby Cables, Limited, 
Prescot. 
Callender’s Cable and Construction Co., 
Hamilton House, Victoria-embank’t, E.C. 
General Electric Co., 71, Queen Victoria-st., E.C 
Hooper’s Telegraph & Indiarubber Works, 
31, Lombard-st., E.C., & Millwall Docks. 
India Rubber, etc., Co., 106, Cannon.st., E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd., E. C 
Western Electric Company, Norfolk House, 
Victoria Embankment. 
Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 


street, Е.С. 
Casting Plant. 
Aerators Limited, '* Prana " Sparklet Works, 
Upper Edmonton, London, . 
Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Condensing Plant. 
Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam.street Works, 
Birmingham. 
Ledward & Beckett, 11, Tothill.street, S.W. 
Willans & Robinson, Victoria Works, Rugby. 


Condults. 
Flexible Metallic Tubing Co., Ponders End, 


Middlesex, & 112, Queen Victoria street.- : 


General Electric Co., 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 

New Brotherton Tube Co., Commercial-road, 
Wolverhampton. 

Sun Electrical Co., 118-120, Charing Cross- 
road, W.C. 


Coppersmiths. 
Andrews, R. W., & Co., 148.150, Penton- 


ville-road, London, N. 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey,G. A., & Co., Lewisham,London, S.E. 


Dynamo Oli. : 
Willcox & Co., Southwark.street, S.E. 
D Transformers, Motors, etc. 


ynamos, | 
Allen, W. H., Son, & Co., Queen's Engineer- 


ings Work, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co, Manchester. 
Dick, Kerr, & Co., Abchurch-yard, E.C. 
Electric Construction Co., Dashwood House, 
9, New Broad-street, London, E.C. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
India Rubber, etc., Company, Silvertown. 
Johnson & Phillips, Old Charlton, Kent. 
McClure & Whitfield, Stockport. 
Morris- Hawkins, 94, Union-court, Old Broad- 
street, London, E.C. 
Sandycroft Foundry Co., Chester. 
Small Power Dynamo & Motor Company, 
Openshaw, Manchester. 
Union Electric Company, Park-st., South- 
wark, London. S.E. 
Ebonite and Vulcanite. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 
Electric Cooking Apparatus. 

British Thomson-Houston Company, Rugby. 
General Electric Co., 71, Queen Victoria-st. 
Electrical Applances. 

British Thomson-Houston Company, Rugby. 

Electrical Fittings. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 
& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 
Works, 477 to 487, Liverpool-road, N. 
McGeoch, Wm., & Co., 28, West Campbell. 
street, Glasgow. 

Metallic Seamless Tube Company, Wiggin- 
street, Birmingham. 

New Brotherton Tube Co., Commercial-road, 

Wolverhampton. 

Sun Electrical Co., 118 & 120, Charing Cross- 

road, London, W.C. 

Electric Heaters. 
McGeoch, Wm., & Co., 28, West Campbell- 
street, Glasgow. 
Electric Light Contractors. 

British Thomson-Houston Company, Rugby. 
Dick, Kerr, & Co., Abchurch-yard, E.C. 
Ferranti Limited, Hollinwood, Lancs. 
Hooper’s Telegraph & Indiarubber Works, 

31, Lombard-st., E.C., & Millwall Docks. 
India Rubber, etc., Co., 106, Cannon-st.,E.C. 
Johnson & des s Old Charlton, Kent. 
White, J. G., & Co., 9, Cloak-lane, Е.С. 

Electric Locomotives. 
British Thomson-Houston Company, Rugby. 
Dick, Kerr & Co., Abchurch-yard, E.C. 

Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st. 

: Engines. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam.street Works, 

Birmingham. 

Browett, Lindley, & Co., Patricroft, Man- 
chester. 
Orossley Bros., Limited, Openshaw. 


Dick, Kerr, & Co., Abchurch-yard, E.C. 
| Petter, J. B., & Sons, 73, Queen Victoria- 
street, London, E.C. 
| Willans & Robinson, Rugby. 

Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Croft & Perkins, Ltd., Bradford. 

Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey, G. A., & Co., Lewisham, London, S. E. 
Willcox & Co., 36, Southwark-street, S. E. 


Engineers Stores. 
Willcox & Co., 36, Southwark street, S. E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Flexible Couplings. 
Croft & Perkins, Ltd., Bradford. 


Galvanisers. 
Harvey, G. A., & Co., Lewisham, London, S. E 


Incandescent Lamps. 

British Thomson - Houston Company, Rugby. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Henley’s, W. T., Telegraph Works Company, 

Blomfield-street, London-wall, E.C. 
Stearn Electric Lamr Co., 47, Victoria-st., 


S.W 
Indiarubher Goods. 
India Rubber, etc., Co., 106, Cannon.st., E.C. 
Moseley, D., & Sons, Chapel Fields Works, 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark.street, S.E. 


insulating Varnish. | 
Ammon, А. F , 52, Chapel-street, Blackfriars, 
Manchester. 
Major & Co., Sculcoates, Hull. 


Insulators and Insulating Materials. 


Edison & Swan United Electric Light Co., 


36 & 37, Queen-street, Cheapside, E.C 
Everitt & Co., 40, Chapel-street, Liverpool. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 


mic f — 
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Hooper’s Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Docks. 

Johnson & Phillips, Old Charlton, Kent. 

Keys, W. H., Hall End Works, West Brom- 


wich. . 
Macintyre, J. & Co., Washington China 
Works, Burslem. 


Mosses & Mitchell, 69, Chiswell-street, E.C. 

Price, Powell, & Co., Bristol. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 


dointing—Manganesite. — 
Everitt & Co., 40, Chapel-street, Liverpool. 
Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S. W. 


Lamp Columns for Arc Lighting. — 
General Electric Co., 71, Queen Victoria- 
street, E.C. 
Johnson & Phillips, Old Charlton, Kent. 


Lampholder Makers. | 
Dorman & Smith, Ordsal Station Electrical. 
Edison & Swan United Electric Li ht Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Works, Salford. e 
General Electric Co., 71, Queen Viotoria-st. 


British Insulated & Helsby Cables, Limited, 
Prescot. | 
Callender’s Cable & Construction Co., 
Hamilton House, Victoria Embank't., E.C. 
Henley’s, W. T., Telegraph Works Company, 
Blomfield-street, London-wall, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-yard, E.C. . 
St. Helens Cable & Rubber Co., Warrington. 
Telegraph Mfg. Co., Helsby, Warrington. 
Western Electric Company, Norfolk House, 
Victoria Embankment. 


Manganese Oxide. 
Everitt & Co., 40, Chapel-street, Liverpool 
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Measuring Instruments—Electrical. 


British Thomson-Houston Company, Rugby. 


Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Everett, Edgcumbe & Co., 87, Victoria - street. 
Evershed & Vignoles, Acton- lane, Chiswick, 

London, S. W. 
Ferranti Limited, Hollin wood, Lancs., E. C. 
General Electric Co., 71, Queen Vic toria-st. 
India Rubber, etc., Co., 106, Cannon- st., E. C. 
Johnson & Phillips, Old Charlton, Kent. 
Nalder Bros. & Thompson, 34, Queen- st., E. C. 
Schaffer & Budenberg, Whitworth-street, 

London-road, Manchester. 

Mechanical Stokers and Conveyors. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Meta! Perforators—Speciality, Lead. 
Harvey, G. A., & Co., Lewisham, London, S. E. 


Metors. 
Bastian Meter Co., Bartholomew Works, 
Kentish Town, N. W. 
British Thomson- Houston Company, Rugby. 


Motors Eleetrie. 
Allen, W. H., Son & Co., Queen's Engineer - 
ing Works, Bed ford. 
British Thomson-Houston Company. Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Churton, T. H., & Co., Atlas Works, Leeds. 
Dick, Kerr & Co., Abchurch-yard, Е.С, 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Marryat & Place, 28, Hatton-garden, E.C. 
Morris-Hawkins, 94, Union-court, Old Broad- 
street, London, E.C. | 
Union Electric Co., Park-street, Southwark, 
London, S.E. 


Mica. 
British Mica Company, Lebanon-rd. Works, 
Wandsworth, S.W. 
Taylor & Co., 40, Hatton-garden, E.C. 
Olleans and Economisers. 
Kaye, J., & Sons, Leeds. 


Packings—Asbestos and Metallic. 
Hooper's Telegraph & Indiarubber Works,31, 
Lombard.street, E.C, & Millwall Docks. 
United States Metallic Packing Co., Soho 
Works, Bradford. 
Willcox & Co., 36, Southwark-street, S. E. 
Platinum Utensils. 
Derby & Co., 44, Clerkenwell-road, E.C. 
Pro 


jectors. 
Johnson & Phillips, Old Charlton, Kent. 
Pulleys. 
Croft & Perkins, Leeds-roid, Bradford. 


Rheostats. | 
Adams’ Mfg. Co., Ltd., 106, New Bond St., 


London, and Bedford. 
British 'Thomson-Houston Company, Rugby. 
Fei ranti Limited, Hollinwood, Lancs. 
Siik and Lace Shades. 
Taylor & Co.. 40. Hatton-garden, E.C. 
Ships" Electric Fittings. 
Dorman & Smith, Ordsal Electrical Works, 
Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen.street, Cheapside, E.C. 
McGeoch, Wm., & Co., 28, West Campbell. 

street, Glasgow. 

Fluxes. 

Auto Controller & Switch Co. (Fluxite), 70, 

Vienna-road, Bermondsey, London. 

Stampings and Metal Perforators. 
Harvey, G. A., & Co., Lewisham, London, S. E. 
Sulphate of Copper. 

Spencer, Chapman & Messel, 36, Mark-lane, 

London, E.C. 


Switches, Cut-Outs, ete. . 
Adams’ Mfg. Co., Ltd., 106, New Bond St., 
London, and Bedford. 
British Thomson-Houston Company, Rugby. 
Dick, Kerr, & Co., Abchurch-yard, E.C. 
Dorman & Smith, Ordsal Station Electrical 
“Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 


Lundberg, A. P., & Sons, Pioneer Electrical 
Works, 477 to 487, Li l-road, N. 
McGeoch, Wm., & Co., 28, West Campbell. 

street, Glasgow. 
Nalder Bros. & Thompson, 34, Queen.st., E.C. 
Sun Electrical Co., 118 & 120, Charing Crose- 
road, London, W.O. 


Tachometers. 
Lunken Valve Co., 35, Great Dover.st., 8. E. 
Telephones. 
General Electric Co., 71, Queen Victoria-st. 
Western Electrio Co., Bridge Chambers, 171, 
Queen Victoria-street, E.C. 


Tools. 
Hardy Patent Pick Co., Mining Tool Works, 
Heeley, Sheffield. 
Youngs, Ryland.street Works, Birmingham. 
Tramway Equipments. 
British Thomson- Houston Company, Rugby. 
Dick, Kerr, & Co., Abchurch-yard, Cannon- 
street, E.C. 
Ferranti Limited, Hoflinwood, Lancs. 
White, J. G., & Co., 9, Oloak-lane, Е.С. 
Turbines. 

British Thomson-Houston Company, Rugby. 
Willans & Robinson, Victoria Works, Rugby. 
Ventilating Fans. 

British Thomson-Houston Company, Rugby. 
Capell Fan Co., 13, Mosley-st., Newcastle- 

on-Tyne. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Gibbs, J., & Son, 72, Duke-street, Liverpool. 
Harvey, G. A., & Co., Lewisham, London, S. E. 
Matthews & Yates, Cyclone Works, Swinton, 

Mancheeter. 
Vulcanised Fibre. 
Ammon, A. F., 52, Chapel-street, Blackfriars, 
Manchester. 
Washers—Lock. 
Ammon, A. F., 52, Chapel-street, Blackfriars, 
Manchester. 
Zine and Wire Workers. 
Harvey, G.A., & Co., Lewisham, London, &. E 
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STANDARD WORKS 
ON ELECTRICAL SUBJECTS 


In response to the request of a very large number of sub- 
scribers and readers at home and abroad, THE ELECTRICAL 
ENGINEER has organised a Book Department, through the 
medium of which their professional needs in this respect can 
be met with a minimum of trouble and expense. We print 
below a carefully selected list of recent standard works on 
various branches of electrical science, and- propose to publish 
this selection from time to time in alternation with other lists 
(now in preparation), selected with equal care, and constantly 
brought up-to-date, in order that our readers may be kept in 
touch with the latest publications dealing with electrical develop- 
ments in every direction. Subscribers in any country within 
the Postal Union can obtain the volumes here enumerated, post 
free, on remitting the published price to The Manager, Book 
Department, THE ELECTRICAL ENGINEER, 149, lleet.street, 
London, E.C.; but outside those limits & sum of threepence 
should be added in respect of books published at from 7s. 6d. 
to 10s. 6d., and of sixpence for all volumes published at a higher 
price. Any work not mentioned in the published lists will be 
sent to any part of the world on the same terms. In ordering, 
it wil only be necessary to mention the KEY NUMBER 
appended to each entry. | 
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PUBLICATIONS. 
ACCUMULATORS, MANAGEMENT OF. By SIR D. атомом, 
Part., A. I. C. E., &e. Ninth Edition. With 40 Illustrations. 
6s. net. [1270] 
ALTERNATING CURRENTS OF ELECTRICITY AND THE 
THEORY OF TRANSFORMERS. By A. STILL, M. I. E. E., 
A. M. I. C. E. With 60 Illustrations. Crown 8vo, 5s. |1267] 
ALTERNATING CURRENT CIRCUIT AND MOTOR, THE. 
An Introductory and Non-Mathematical Book for Engi- 
neers and Students. By W. PEukEN Maycock, M. I. E. E. 


Second Edition, Revised and Enlarged. With 140 Illus- 


trations. 4s. 6d. net. [12/2] 
CENTRAL STATION ELECTRICITY SUPPLY. Ву A. Gay, 
M.I.E.E., Borough Electrical Engineer, Islington, and C. H. 
Yeaman, A. I. E. E., Borough Electrical Engineer, Hanley. 
Second Edition, Revised. With 278 Illustrations. 10s. 6d. 
net. [1264] 
CONTINUOUS CURRENT ENGINEERING. By ALFRED 
Hay, D.Sc., M.I.E.E. 330 pp. Fuly Illustrated. Demy 
8vo, 5s. net. [2680] 
DYNAMO, HOW TO MANAGE A. A Handbook for Engineers, 
Electric Light Engineers, and Electroplaters. By S. R. 
Borrone. Illustrated. Fourth Ldition, Revised and En- 
| larged. Pocket size. ls. [1277] 
ELECTRICAL INFLUENCE MACHINES (WIMSHURST 
MACHINES). Their Development and Modern Forms, with 
instructions for making them. By J. Gray, B.Sc. Second 
Edition, Revised. With 105 Illustrations. 5s. [1263] 
ELECTRIC LIGHT CABLES, AND THE DISTRIBUTION 
OF ELECTRICITY. By Stuart A. RussELL, A. M. I. C. E., 
M. I. E. E. Second Edition, Revised. With 110 Illustrations. 
108. 6d. | [1269] 
ELECTRIC LIGHT INSTALLATIONS—APPARATUS. By. 
SIR D. SALoMoNs, With 350 Illustrations. Eighth Edition 
7s. 6d. [1271] 
ELECTRIC WIRING TABLES. A Collection of Original and 
carefully verified Tables for the use of Electrical Engineers 
By W. PERREN Maycock. Second Edition, Revised. Waist 
coat pocket size. Leather, gilt edges. 3s. 6d. [1273] 
ELECTRIC BELLS. А Practical Book for Practical Меп. By 
S. R. Вотточе. With 81 Illustrations. Seventh Edition, 
Revised and Enlarged. 2s. net. [1274] 
ELECTRIC LIGHTING, A GUIDE TO. For Householders and 
Amateurs. By S. R. Воттохе. 35th Thousand. Entirely 
re-written and Revised. With many Illustrations. ls. net. 
[1276] 
ELECTRIC LAMPS. By MAU RICE SoroMoN,A.C.G. I., X. XI. I. E. E., 
Ex. crown 8vo. Fully Illustrated. 6s. net. 26880 
ELECTRIC POWER AND TRACTION. By Е. H. Davies, 
A. M. I. E. E. Ex. crown уо. Fully Illustrated. 6s. net. [2689] 
ELECTRIC RAILWAY ENGINEERING. By H. F. PARSHALL, 
M. Inst. C. E., &c., and H. M. HOBART, M. I. E. E. 475 pages 
and nearly 600 Diagrams and Tables. Imp. 8vo, 42s. net. 
[2600] 
ELECTRIC RAILWAYS THEORETICALLY AND PRAC-- 
TICALLY TREATED. By SipNEY W. Asur, B.S., Depart- 
ment of Electrical Engineering, Polytechnic Institute of 
Brooklyn, and J. D. KEN. Ex, Assistant Electrical Engineer, 
N.Y.C. and H.R.R.R. Illustrated with numerous Diagrams. 
Demy 8vo. Vol. I.—Rolling Stock. 10s. 6d. net. Vol. II.— 
Engineering Preliminaries and Direct Current Sub-Stations. 
10s. 6d. net. By 5ірхеү W. Азне, B.S., Е.Е. (2691] 


ELECTRIC POWER TRANSMISSION. A Practical Treatise 
for Practical Men. By Louis BELL, Ph.D., M. Am. I. E. E. 
Fifth Edition, Revised and Enlarged. With 350 Diagrams 
and Illustrations. Demy 8vo, 18s. net. [2694] 

ELECTRO-METALLURGY. By J. B. C. Kersuaw, F. I. C. 
Ex. crown 8vo. Fully Illustrated. 6s. net. (2686. ] 

ELECTRO-METALLURGY. By J. B. C. KERSHAw, F. I. C. 


With 61 Illustrations. Ex. crown 8vo. 6s. net. ? NO. ? 
ELECTRIC FURNACES. By J. WRIGAHT. Second Edition. 
With 57 Illustrations. Demy 8vo, 8s. 6d. net. [2697 ] 


ELECTRO-MOTORS: HOW MADE AND HOW USED. А 
Handbook for Amateurs and Practical Men. By S. R.- 
Воттоме. With 90 Illustrations. Fourth Edition, Revised 
and Enlarged. 3s. [1279] 

ELECTRICAL INSTRUMENT MAKING FOR AMATEURS 
A Practical Handbook. Ву S. R. BorroNEe. With 96 
Illustrations. Seventh Edition, Revised and Enlarged. 
3s. 6d. [1278] 

ELECTRICAL ENGINEERS’ POCKET-BOOK. Ву Horatio 
A. Foster, M. A. I. E. E., &c. 1,600 p.p. Illustrated. 218. 
net. [2682] 

ELECTRICITY IN HOMES AND WORKSHOPS. A Practical 
Treatise on Electrical Apparatus. By SvpNEY F. WALKER, 
M.I.E.E., &c. Fourth Edition, entirely re-written and En- 
larged. With 205 Illustrations. 5s. net. [1266] 

ELECTRICITY AND MAGNETISM. A Popular Treatise Ву 
S. R. Bortone. Second Edition, Revised. With 103 Ilus- 
trations. 2s. 6d. net. (1280] 

EX PERIMENTAL ELECTRO-CHEMISTRY. By N. MoxROE 
Hopkins, Ph.D. With 130 Illustrations. Demy 8vo, 12s. 
net. [2696] 

GALVANIC BATTERIES: Their Theory, Construction, and 


Use. Ву S. R. Borrone. With 144 Illustrations. Crown 
8vo, 58. [1275] 


.HEAVY ELECTRICAL ENGINEERING. Ву Н. M. HOBART, 


M.I.E.E. Fully Illustrated with Diagrams, &c. Demy 8vo, 
16s. net. [2692] 
INTERNAL WIRING OF BUILDINGS. Ву H. M. Lear, 
M. I. Mech. E., &c. Second Edition, Revised and Enlarged. 
3s. 6d. net. [2681] 
INDUSTRIAL ELECTRICAL MEASURING INSTRUMENTS. 
By KEexELM Еросомве, A. M. Inst. C. E., M. I. E. E. 240 pp. 
126 Illustrations. Demy Svo, 8s. net. [2683] 
LABORATORY AND FACTORY TESTS IN ELECTRICAL 
ENGINEERING. By GEonRoE F. Sever and FITZHUGH 
TOWNSEND. Second Edition. Thoroughly Revised. 282 pp. 
Demy Svo, 12s. 6d. net. [2684] 
NATURAL SOURCES OF POWER. Ву Ковент S. BALL, 
B.Sc., A. M. I. C. E. Ex. crown 8vo. Fully Illustrated. 6s. 
net. [2687] 
PRINCIPLES OF ELECTRICAL ENGINEERING (DIRECT 
CURRENT). By James R. Barr, A.M.LE.E. With 294 
Illustrations. Medium 8vo, 10s. net. [1265] 
POLYPHASE CURRENTS. A Practical Treatise on Polyphase 
Working for Electrical Engineers. By A. STiLL, M. I. E. E., 
&c. With 108 Illustrations. 6s. net. [1268] 
PRACTICAL ELECTRO-CHEMISTRY. By BERTRAM BLOUNT, 
F.SC,, F.C.S., Assoc.Inst.C.E. Illustrated. Second Edition 
Revised. Demy Svo, 15. net. [2696] 
RADIO-TELEGRAPHY. By C. С. Moxckrox, M. I. E. E. Ех. 
crown 8 vo. Fully Illustrated. 6s. net. [2685] 
STEAM-ELECTRIC POWER PLANTS. A Practical Treatise 
on the Design of Central Light and Power Stations, and 
their Economical Construction and Operation. By F. 
KEOSTER. 474 pp. Fully Illustrated. Crown 4to, ae 803 
THE THEORY OF ELECTRIC CABLES AND NETWORKS. 
By ALEXANDER RussELL, M.A., D.Sc. Illustrated. Demy 
8vo, 8s. net. [2695] 
TRANSFORMERS FOR SINGLE AND MULTIPHASE СОК. 
RENTS. By Dr. Сізвевт Karr, M. I. C. E., M. I. E. E., Pro- 
ſessor of Electrical Engineering in the University of Bir- 
mingham. With 218 Illustrations. Second Edition. Re- 
written and Enlarged. Medium 8vo. 10s. 6d. net. [1257] 
VECTORS AND VECTOR DIAGRAMS, applied to the Alter- 
nating Current Circuit. By W. Cramp, M. I. E. E., and C. F. 
Ѕмітн, M.I.C.E. With 114 Diagrams. 8vo, 7s. 6d. 10134 
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, Any of the above publications will be sent, post free, to 
any part of the world on receipt of postal order for the published 


price, on application to The Publisher, THE ELECTRICAL Емот- © 


NEER, 149, Fleet-street, London, E.C. 
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Electrical Engineering 
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to be of practical use must be authoritative. It is no use 
having books which cannot be relied upon; better have none. 
It must be complete. The range of the science is exceptionally 
wide, and practical electricians are expected to be versed iu 
its every phase, It must be easy of reference. One must be 
able to find instantly the information wanted. 


VI. rn 13 P ractice 


(NEW EDITION NOW READY). 


This is a complete illustrated treatise and meets а l above 
requirements. Compiled under the supreme Editorship. of 
Prof Magnus Maclean, M. A., D.Sc., by no less than 38electrical 
experts — specialists in the branches they deal with — and 
covering the whole field, it is a library in itself. 


But ре еше two great advantages ever the inost com- 
рее im raries; it is exhaustively ſudexed, and infinitely 
P LI 


Two Cardboard Sectional Modele of Electric 
Motor and a Wireless installation Given with work. 


The price is 11/- per Vol. net, but by filling up attached 
form it can be obtained by remitting us B/e with 
order, and a monthly remittance of the same 
sum uutil paid for. 

Seud for Illustrated 
Prospectus 
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FERRANTI 
MERCURY 
MOTOR 

HOUSE SERVICE 
METERS. 


— ee — 


NO COMMUTATOR. 
NO BRUSHES. 
Sori LOW STARTING CURRENT. 


| CRRANTI Lo — 


— N GREAT RANGE of ACCURACY 
From a SINGLE LAMP LOAD toa RADIATOR LOAD. 


FERRANTI uro. 


HOLLINWOOD, LANCASHIRE. 


CROSSLEY S NEW TYPE HIGH SPEED 


VERTICAL GAS ENGINE, DYNAMO, & 
SUCTION GAS PLANT COMBINED 


For COUNTRY HOUSE ELECTRIC LIGHTING, &г с. 


CURRENT METER 


„ — “8 saab Sects ox а^ Ehe 


The Engines are made with 1, 2, 3, or 4 Cylinders, and can also be supplied to work with Petrol 
OILS. ABSOLUTELY STEADY LIGHT, EASILY MANAGED, and OCCUPIES LITTLE SPACE nid HERP 


CROSSLEY BROS., Ltd., OPENSHAW, MANCHESTER. 
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LUBRICATING OILS. 
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Hor CYLINDERS, TURBINES, CRANK CHAMBERS, 
DYNAMOS, GAS and OIL ENGINES, MOTORS, 
and General Bearings. 


ENGINEERS’ STORES 


For ELECTRIC LIGHT INSTALLATIONS. 


We supply all Station Requirements, such as 
BELTING, PACKINGS, OIL CANS, 


ASBESTOS and GAUGES and 
RUBBER GOODS, GLASSES, 
COTTON WASTE, SPANNERS, 
WIPERS, OILERS, HAMMERS, Etc. 
BOILER FITTINGS, Send for our Catalogue. 
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W. Н. WILLCOX & CO., LTD., 


28-36, Southwark Street, LONDON, S.E. 
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BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
21 PER CENT. INTEREST 


allowed on Deposit Accounts repayable on Demand, 


2 PER CENT. INTEREST 


allowed on Drawing Accounts with Cheque Book. 


Stocks and Shares bought and sold for Customers, Advances 
made, and all General Banking Business transacted. 
ALMANACK, with full particulars, POST FREE on application, 


C. Е. RAVENSCROFT, Secretary, 


FoR 


NAVAL WORK 


USE 


CALLENDER’S 


Ladders, Steps, 
Trestles, 
Scaffolds, &c. 


Bale or Hire. 


HEATHMAN & 00. 


10, Parson’s Creen, 
London, S.W. 


C. PASS & SON, Ltd. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


P BEATHMAN'S PLAIN 
ry DECORATOR'S TRESTLES, 


CABLE AND 


TRUCTION 
ANTIMONIAL LEAD OF ALL GRADES. 88 Ys 
BUYERS OF 
EAD RESIDUES FROM ACCUMULATORS. HAMILTON HOUSE, 
m pod — BRISTOL." Telephone: 475. i VICTORIA EMBANK- 


MENT, LONDON, E.C. 


Telegrams :— 
CALLENDER LONDON. 


Telephone: 
1911, HOLBORN: 


THE ‘PATENTEES’ HANDBOOK, 5:22:22 
M. I. E. E., M.I.MECH.E., 
) Chartered Patent Agent 
Gives full information and advice to intending Patentees. 


Sent post free on a to MR. J.@. LORRAIN, Norfolk House, 
olk Street, Strand, London, W.C. 


& SONS, 
> FOR 100 PAGE -ATALOGU 
Large Stock | (Formerly HARBURG INDIA-RUBBER o. CO.) 8 G F AR 
kept of London Warehouse: 
SHEETS, RODS, Р. WINTER, 8, Red Cross Street, Е.С. К? 
TUBES, ,ARC 
ACCUMULATOR 
BOXES, &o. LAMPS 


Telegrams 
Instantly, London. 


CT OEVICES, A. | ES. XII WIRE ROPE,ETC 


ELECTRICIANS 1 


Have you seen ‚ 
be made. 


MOS ELE Y's 
WRITE FOR PARTICULARS. · SAMPLES SENT ON APPROVAL. 


latest production in 
DAVID MOSELEY & SONS, Ltd. 


RUBBER CLOVES? - 


corrosion. I do lead jointing without 
solder, merely by the use of a blow-lamp 


or pipe. I simplify soldering and supersede THEY ARE | 
lead burning. You need to make a friend of 
me. Most lronmongers and Oilshops sell ABSOLUTELY THE BEST: 


me in 6d., 1/- & 2/- tins, and I'm made in 
Bermondsey at 
70, Vienna Road, by the 
AUTO CONTROLLER CO. 
Yours, P——D-——Q—— 


FLUXIT 


SUBSCRIPTION FORM. 


Te the Publisher, The Electrical Engineer, 149, Fleet Street, London, Е.0. 


You cannot afford to run risks, 


is my motto; Fluxite is my name and I’m 
the paste flux that solders even dirty 
metals quickly and without cleaning or 


SUBSCRIPTION RATES. 


Please forward THE ELECTRIOAC ENGINEER for Months for 
t $ months. 6 months. 12months. which I enclose “ P.O.” value 
United Kingdom .. 3s. 3d. . бз. Gd. .. 13s. Od. 
: * i ОВО осло о ES ornis E 
Foreign Edition (printed 
en thin paper) — 58. 6d. 108. 6d. .. Jls. Od. Address 


DIAL OLE LOL PREP RRL ELE EL ОСОО REE EERE EET EPP eee eee И ҮҮ ҮҮ ҮҮЧҮ ЧҮЧ 


(Post Free, Payable in Advance.) 
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WILLANS-IMPULSE TURBINES. - 


IMPORTANT NOTICE. 


Messrs. Willans & Robinson, Ltd., have pleasure in announcing that they are now 
in a position to quote for Steam Turbines either of the WILLANS-PARSONS or 
WILLANS-IMPULSE Types. | 


The Willans-Impulse Turbine has been designed primarily for the smaller size 
of unit when running at a speed of 3000 R.P.M., and the general design of this 
Turbine will commend itself to Engineers generally on the grounds of its SIMPLICITY, 
SHORTNESS IN LENGTH, and MECHANICAL CONSTRUCTION. 


Messrs. Willans & Robinson, Ltd., have now built some 120 Turbines, aggregating 
200,000 K.W. and ranging in size from 250 K.W. to 6,000 K.W. They believe that the 
Willans-Impulse Turbine which they are now placing on the market will surpass the 
best results hitherto obtained with Impulse Turbines of other types. 


VICTORIA WORKS, R U G B Y. 


Ejector Jet Condensers H AR | 
Surface Condensers, 


Air Pumps, ACCUMULATOR CO., 


Gilled Pipes, LIMITED 


Radiators, — ͤ => 
Ё i 5 etc., etc., H ART STORAGE 
| BATTERIES 7 


are the BEST for 
CENTRAL STATIONS & PRIVATE 
INSPALLATIONS 


Ledward & Beckett, 


Ltd., 
11, Tothill Street, 
WESTMINSTER, 8.W. 


WRITE FOR 1909 CATALOGUE. 
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